A

US Army Corps

of Englneers
Mashville Diatriet

FINAL
Superfund Five Year Review Report
Chemtronics Site, Swannanoa, NC
EPA ID: NCD095459352

USEPA Reglon 4 —
August 2002



FI NAL
2002 FI VE YEAR REVI EW
REPORT
CHEMIRONI CS SUPERFUND
SI TE




USEPA Fi ve Year Revi ew Signature Cover

Site nane: Chentronics EPA | D: NCD095459392

Regi on: 04 | State NC City/ County: Swannanoa, Bunconbe County

LIRA (highlight): Y N Construction conpl etion date: January
1993

Fund/ PRP Lead: PRP NPL status: Currently on Final NPL

Lead agency: EPA, Region 4

Who conducted the review (EPA Region, state, Federal agencies or contractor):
US Arny Corps of Engineers, Nashville District

Dat es revi ew conducted: March 2001- | Date(s) of site visit:

Mar ch 2002 August 9, 2001
Whet her first or successive review Successive Revi ew
Circle: Statutory Policy | Due date: March 2002

Trigger for this review (name and date): Five years from April 2002

Recycling, reuse, redevel opnment site (highlight): No

| ssues:

A list of issues were identified. See attached report Section 9.0,
| ssues. Reconmendati ons:

Recommendations are listed in the attached report, Section 10.0,
Recommendati ons and Fol | ow up Acti ons.

Protectiveness Statenent(s): The portion of the site renedy dealing
with potential soil exposures (i.e., the caps) appears to be protective
of human health and the environment.

Since there are no current onsite groundwater receptors and there is
currently no indication of contam nated groundwater or surface water
exiting the property, the renedy is considered protective in the short-
term However, groundwater, in the long termat the Chentronics site is
not protective of human health and the environnent due to the follow ng
reasons: the current nonitoring well systemis insufficient to
deternmine if the plunes are being captured, groundwater is likely
mgrating to a degree and di scharging to adjacent surface water
groundwat er performance standards are not being nmet onsite and
groundwater is not currently " restored”, as ARARs are | ower than the
ROD st andards, MsD viol ati ons have occurred, and there is no

docunent ation of deed restrictions or future groundwater use
restrictions for the site.

The next Five Year Review should be scheduled five years fromthe date
of this Review, in April 2007.

O her Comments:

The issues noted during this review are not imrediate threats to the
protectiveness of the remedy. Once these itens are investigated and
corrected, long-term protectiveness, operation, and site safety will be
i mproved.

Approval of USEPA Regional Administrator or Division Director, and Date




(LJ e ferli

ard 0. Green, Dirsctor Waste Managsment Division



FI NAL

SUPERFUND FI VE YEAR REVI EW REPORT
CHEMIRONI CS SUPERFUND SI TE
SWANNANOA BUNCOMBE COUNTY, NC
EPA | D NCD095459392

Prepared for
The U. S. Environnental Protection Agency,
Regi on 4
Atl anta, GA

Prepared by
The U. S. Arny Corps of Engineers, Nashville
District Nashville, TN

August 2002



1.

5.0 Rene

wn

0

o o

.0

Tabl e of Contents
Chentronics Site
Swannanoa, NC

I ntroduction
1.1 Purpose
1.2 Integration Wth Resource Conservation and
Recovery (RCRA) Activities

Site Chronol ogy
Background
3.1 Site Description and Physical Setting
3. 2 Hydrogeol ogy
3.3 Land Use
3.4 History of Contam nation
Medi a and Contam nants Identified in the
Renmedi al I nvestigation (RI)
Ai r Contam nation
Soi | Contam nati on
.1 Front Valley
.2 Back Vall ey
Groundwat er Cont ami nati on
.1 Front Vall ey
.2 Back Vall ey
Surface Water and Sedi nent Contani nation
.1 Front Valley
.2 Back Valley
ial Action Objectives
Ri sk Assessnent Summary
ARARs and Performance Standards
.1 Applicable or Rel evant and Appropriate
Requi renents ( ARARs)
.2 Performance Standards
.3 Trigger Mechani sm

e e el ool ol ol
NNROARMRAOWWNNNRE

oo o

o o
N

6.0 Renmedy Sel ection and | npl enentation

1 Source Control

M grati on Control

.1 Front Valley Extraction System

.2 Back Valley G oundwater Extraction System
Groundwat er Tr eat nent

Metropol i tan Sewerage District (MSD) Pernit
.1 Effluent Discharge Linmts

.2 Renoval Efficiency

Institutional Controls

OO
OARADWNNN

OO PWN

PP OOOONNNODOOOOO

]

PRRRRRRREPRER R
WONNOUTUDWWNN R



6.
6.
6.
6.

6
7
8
9

Tabl e of Contents
Chentronics Site
Swannanoa, NC

System Operati on and Mai ntenance
O&M Cost s

Moni t ori ng and Reporting Schedul e
Comunity | nvol venment

7.0 Five Year Review Process

7.1 Team Menbers

7.2 Five Year Review Tasks

7.2.1 Interviews and Site Inspection
8.0 Techni cal Assessnment

© 0 oo
AWONRRRRRR

8.

9.0 | ssues

al

Dat a Revi ew

.1 Organics

.2 I norganics

. 3 Benzophenone
.4 Expl osives

.5 Bi odegradati on of Chlorinated Solvents
Eval uati on of G oundwater Capture

Met ropol i tan Sewerage District Conpliance
ARARs Updat e

Assessnent Summrary

10. 0 Recomendati ons and Fol | ow-up Actions
11.0 Protectiveness Statenments and Next Revi ew
12. 0 References

APPENDI CES A: Response to Comments

B: Devel opment of PPLVs from Feasibility Study

C. MSD Permt

D: Operation and Mai ntenance Objectives

E: Internal Audit

F: Site Inspection Checkli st

G Operation and M ntenance Forns

H: Phot ographs Docunenting Site Conditions

[: Air Stripper Quality Information

18
21
21
22
22
22
22
22
24
25
26
27
28
28
30
30
31
32
34
35
38
40
40



Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

Tabl e

2-1

5-1

5-2

6-1

6-2

6-3

6- 4

6-5

6-6

7-1

8-1

8-2

8-3

8-4

9-1

10-1

Li st of Tabl es
Chentronics Site
Swannanoa, NC
Site Chronol ogy
Groundwat er Performance St andards
Soi|l Renedi ation Levels

Front Valley Mnitoring Wells

Front Valley wells/piezonmeters used to nonitor the
cone of influence of the extraction system

Back Valley Monitoring Wlls

Back Vall ey wells/piezoneters used to nonitor the
cone of influence of the extraction system

Conparison of Analytical results and MSD Effl uent
Limts

Schedul e of Sanpling and Reporting Activities
El evati on of Cap Markers

Surmmary of Vol atile Organi c Conpounds

Summary of Metals

Summary of Benzophenone

Summary of Expl osives

Li st of Significant |ssues

Recomendat i ons and Fol | ow-up Acti ons



Li st of Figures
Chentronics Site
Swannanoa, NC

Figure 3-1 Site Location Map

Figure 3-2 Chentronics CERCLA Site

Figure 3-3 Front Valley Details

Fi gure 3-4 Back Valley Details

Figure 6-1 Chentroni cs Punpi ng Vol unes

Figure 6-2 Process Flow Di agram for Front Valley Treatnment
Syst ens

Fi gure 6-3 Front Valley Air Stripper Renoval Efficiency- 1,2-
Di chl or oet hane

Figure 6-4 Back Valley Air Stripper Renoval Efficiency - 1,2-
Di chl or oet hane

Figure 6-5 Back Valley Air Stripper Renpval Efficiency -
Tri chl or oet hene

Fi gure 6-6 Chentroni cs Escrow Di sbursenents

Fi gure 8-1A 1, 2-Di chl or oet hane, Chl oroform and
Tri chl oroet hene in MB5L9

Figure 8-1B Benzene, Methylene Chloride, and Tetrachl oroethene in
MB51 9

Figure 8-2 Trichl oroethene in MM4B

Fi gure 8-3A 1, 2-Dichl oroethane in W2

Figure 8-3B Met hyl ene Chl oride, Benzene, Trichl oroethene, and
1, 2- Di chol oroethene in IW2

Figure 8-4A 1,2 DCA and Benzene in BW?9

Figure 8-4B Chl orof orm Met hyl ene Chl ori de, Trichloroethene, and

(cis/trans) 1,2-Dichloroethene in BW9

Fi gure 8-5 Reductive Dechlorination of Chlorinated Ethenes
Figure 8-6 VOCs Exceedi ng the Renedi ation Level for
the Front Valley

Figure 8-7 VOCs Exceedi ng the Renedi ati on Level for the Back
Val | ey

Vi



Fi gure

Fi gure

Fi gure
Fi gure
Fi gure
Fi gure

Fi gure

8-8

8-9

8-10

8-11

Chentronics Site
Swannanoa, NC

Reducti ve Dechl ori nati on of Chl ori nated Ethenes

VOCs Exceedi ng the Renedi ation Level for the Front
Val | ey

VOCs Exceedi ng the Renedi ation for the Back Valley
Met al s Exceedi ng the Renediation for the Front Valley
Met al s Exceedi ng the Renedi ation for the Back Valley
Front Valley Plunme of Contami nation

Back Vall ey Plune of Contam nation

VI |



Ansl
ARARs
AWQC
BVAS
BVEQT

BZ
CERCLA
CFR

DA

DDD

DTW
EPA

Fe

FS
FVAS
FVCA- 3E
FVCAR- 1
FVCAR- 3
FVEQT
gpm

H

HNu

HSL
HSWA
HTRW

I W

| bs

ng/ |
MSD

NAAQS
NCAC

Li st of Acronyns
Chentronics Site
Swannanoa, NC

above nean sea | eve

Appl i cabl e or Rel evant and Appropriate Requirenents
Anmbi ent Water Quality Criteria
Back Valley Air Stripper

Back Val |l ey/ Equali zati on

Bedrock Monitoring Wel

3-qui nuclidi nyl benzil ate

o-chl orobenzyl i dene mal ononitrile
Conpr ehensi ve Envi ronnmental Response Conpensation and
Liability Act

Code of Federal Regul ations

Cl ean Water Act

di sposal areas

Di chl or oet hane

Di chol or et hene

1, 1-di chl oro- 2, 2-di (4-chl orophenyl ) et hane
Data Quality Objectives

Deep Extraction Well

Envi ronnental Protection Agency
Extraction Well

I ron

Feasi bility Study

Front Valley Air Stripper

Front Valley Carbon Effl uent

Front Val |l ey/ Car bon#1

Front Val |l ey/ Car bon#3

Front Vall ey/ Equali zation

gal l ons per mnute

Hazard | ndices

Phot o i oni zati on anal yzer

Hazar dous Substance Li st

Hazar dous Solid Waste Anendnents
Hazar dous Toxi ¢ Radi ol ogi cal Waste
Intermedi ate Monitoring Well

pounds

Maxi mum Cont am nant Leve
mlligranms per liter
Manganese

Met ropol i t an Sewer age Di scharge
Moni t ori ng Wel

Nati onal Ambient Air Quality Standards
North Carolina Adm nistrative Code

VI



NCDENR

NCR

NOV
NPDES
&M
OSHA
PCBs
PCE
PH
PMCLG
POP

ppb
PPLV

ppm
PRP
PS

RAO
RCRA
RD/ RA
RDX
Rf D
R
Rl / FS
ROD
RSD

SDWA
STW

SW

TCE

TNT

TSD

TSS
Ug/ |
USACE
USAI WQC
USEPA
\Yoo!
VNCRAQA

Li st of Acronymns
Chentronics Site
Swannanoa, NC

North Carolina Departnent of Environnment and Natura
Resour ces

National O and Hazardous Substance Pol | ution
Conti ngency Pl an

Notice of Violation

Nati onal Pollutant Discharge Elimnation System
Operations and Mai nt enance

Occupational Safety and Health Adm nistration
Pol ychl ori nat ed bi phenyl s

Tetrachl or oet hene

Logarithm ¢ Measure of Hydrogen |on

Proposed Maxi num Cont am nant Level GCoa

Proj ect Operations Plan

parts per billion
Prelimnary Pollutant Limt Val ue
parts per mllion

Potenti al Responsible Party

Per f or mance St andard

Renedi al Action

Renmedi al Action Objectives

Resource Conservation and Recovery Act
Renmedi al Desi gn/ Renmedi al Action
Hexahydro-1,3,5- trinitro-1,3,5-triazi ne
Ref erence Dose

Renmedi al I nvestigation

Renmedi al I nvestigation/Feasibility Study
Record of Deci sion

Ri sk Specific Dose

Sedi ment / Surface Water Sanple Identifier
Saf e Drinking Water Act

Surface Extraction Well

Surface Monitoring Wl

Trichl or oet hene

Trinitrotol uene

Treatment, Storage and Di sposa

Total Suspended Solids

nm crograns per liter

United States Arny Corps of Engi neers

US Arny Water Quality Criteria

United States Environnmental Protection Agency
Vol atil e Organi c Conpounds

Western North Carolina Regional Air Quality Agency



FI NAL
2002 FI VE YEAR REVI EW
REPORT
CHEMIRONI CS SUPERFUND SI TE



FI NAL
SUPERFUND FI VE YEAR REVI EW REPORT

CHEMIRONI CS SI TE
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1.0 I nt roducti on

The United States Arny Corps of Engineers, Nashville District (USACE),
on behalf of the United States Environmental Protection Agency (USEPA),
Regi on 4, has conducted a Five Year Review of the renedial actions

i mpl enmented at the Chemtronics Superfund Site (EPA | D # NCD095459392),
| ocated i n Bunconmbe County, North Carolina, near the town of Swannanoa.
The revi ew was conducted from March 2001 t hrough March 2002. This
report docunents the results of the review. In accordance with the
USEPA' s 2001 Conprehensi ve Five-Year Revi ew CGui dance [1]:

USEPA nust inplenent Five Year Reviews consistent with the

Conpr ehensi ve Environnental Response, Conpensation, and Liability Act
(CERCLA or "Superfund") and the National O | and Hazardous Substances
Pol I uti on Contingency Plan (NCP) Part 300.430(f)(4)(iii) of the Code of
Federal Regul ations, (CFR), which states:

"If a remedial action is selected that results in hazardous substances,
pol lutants, or contamnants renaining at the site above |evels that
allow for unlimted use and unrestricted exposure, the | ead agency
shall review such action no | ess often than every five years after the
initiation of the selected renedial action."

The nmethods, findings, conclusions and significant issues found during
the review are docunented in the Five Year Review report.

The Chemtronics site renmedy involved | eaving hazardous substances in
pl ace and cappi hg the waste areas and groundwater extraction and
treatnment. Therefore, a Five Year Review is required fromthe date of
conmencenment of construction of the renedial action to ensure that the
remedy continues to provide adequate protection. Renedial construction
began i n Decenber 1991 and was conpleted in January 1993. This is the
first Five Year Review for the Chentronics Superfund Site. Two drafts
were prepared, one in February 1997 [2], and the other in June of 1999
[3]. Neither of the two docunents was finalized.

1.1 Pur pose
The purpose of this Five Year Review is to evaluate the renedy at the

Chentronics site in Swannanoa, North Carolina and to determne if the
action renmnins protective of public health and the environment.



More specifically, the purpose is:

to confirmthat the remedy as specified in the April 1988

Enf or cenent Record of Decision (ROD) [4], April 1989 ROD
Amendnent [5], and/or the Final Design Analysis dated February
1991 [6], remnins effective at protecting human health and the
environnent (i.e., the renmedy is operating and functioning as
designed, institutional controls are in place and are
protective), and

to eval uate whether the cleanup |evels specified in the ROD
remai n protective of human health and the environment.

1.2 Integration Wth Resource Conservation and Recovery (RCRA)
Activities

Currently, there are on-goi ng RCRA and CERCLA assessnent and
remedi ati on projects at the Chentronics site. The site operated as a
Treatment, Storage, and Disposal (TSD) facility from 1980-1995, and
entered into Hazardous Solid Waste Amendnments (HSWA) corrective action
in 1997 with the state of North Carolina. There are multiple
groundwat er plunmes associated with the RCRA units, and sonme of the
plumes are co-mngled with the groundwater nonitored as part of the
CERCLA action [7].

Regul atory overlap between the two progranms and agencies is inevitable.
The Potential Responsible Parties (PRPs) are concerned that unnecessary
or, inefficient actions will occur unless a concerted effort is made to
address the environmental inpacts at the site in a conprehensive,
hol i stic manner.

In January 2002, the PRPs decided to voluntarily devel op an overal

pl an to manage the various environnental conditions at the site [7; 8].
The plan, referred to as the "Holistic Site Managenent Plan" (HSMP), is
i ntended to provide clear and concise direction regardi ng subsequent
site investigation and renedi ation, and provide a framework to support
deci si on- maki ng. Concepts such as the site conceptual nodel,

regul atory strategy, and renmedi al action objectives/alternatives wll
be addressed in the plan. The plan will address both RCRA and CERCLA
requi renents at the site. Specifically, the goals for the plan are:

Provi de a conci se and cl ear understandi ng of the regulatory and
techni cal issues for managing the site

Promot e the devel opnent of a single, unified approach to nanagi ng
the site in a manner that protects human health and the
envi ronnent

Define fundamental guiding principles to guide cost-effective,
ri sk- based deci si on-maki ng



Establish a "road map" that defines what needs to be acconplished
at the site and when, recogni zing both regulatory priorities and
PRP constraints

Clearly communi cate the steps needed to nmeet the defined goals

At the tinme of this Five Year Review, the HSMP was not conplete.
However, the PRPs agreed to prepare the HSMP as a neans of addressing
the recommendati ons nade in the draft Five Year Review report, as

di scussed with the USEPA at a July 2, 2002 neeting. Responses to
comments nade on the draft report are given in Appendix A

2.0 Site Chronol ogy

Site chronology is summarized in Table 2-1. The Chentronics Site was
first included on the NPL List in December 1982 with USEPA assum ng the
|l ead responsibility for the site. In Novenber 1983, six (PRPs) were

i dentified, however, only three of the six were found to be viable:
Chentronics, Inc., Hoechst Cel anese Corporation, and Northrop
Corporation (which are currently known as Halliburton, Cel anese, and
Nort hrop Grumman Cor poration, respectfully). Chentronics and Northrop
signed an Administrative Order in October 1985 [9] to performa
Renmedi al Investigation/Feasibility Study (RI/FS). Heochst Cel anese
Corporation declined to participate in the RI/FS process.

The USEPA approved the Remedi al Investigation (RI) Report in Apri

1987. The FS was approved in March of 1988. The origi nal ROD was signed
on April 5, 1988 and an anendnent to the ROD was issued on April 26,
1989 [5]. The ROD anendnent specified the deletion of the requirenent
to solidify the soils in Disposal Area (DA)-23 as a result of a
transcription error made in the Renedial |nvestigation data which was
carried over into the initial ROD

Negotiations with the three PRPs on the remedi al design/renmedial action
(RD/ RA) Consent Decree was initiated in June 1988. The USEPA issued a
Unil ateral Adnministrative Order to all three PRPs dated March 22, 1989
[10]. Al three PRPs participated in the RD)RA. Rust served as the
PRP's consultant, preparing the renedi al design and many of the early
nonitoring reports. Canoni e Environnmental Services Corporation out of
King of Prussia, PA served as prime environnmental contractor for the
PRP's. Nimm, the initial site Operations and M ntenance (O&W
contractor, was replaced by Fletcher (now known as Altanont
Environnental ) in May 2000. Final design specifications were conpleted
in July 1991 [6]. Renedial construction began in Decenber 1991 and was
conpleted in January 1993 [3].



3.0 Backgr ound
3.1 Site Description and Physical Setting

The Chentronics site occupies approxinmately 1,027 acres of rural |and

i n Bunconbe County, North Carolina, near the town of Swannanoa (see
site location map Figure 3-1). The site lies within the Blue Ridge
Provi nce of the southern Appal achians with the center of the site lying
at latitude 35°38' 18" north and | ongitude 82°26'8" west. The site is
bounded by on the east by Bee Tree Road and Bee Tree Creek

The site can be divided into two geographi cal subsections known as the
Front Valley and the Back Valley (which is also known as Gregg Valley).
The topography of the site is steep, ranging from 2,200 to 3,400 feet
above nean sea |l evel (ansl). The Front Valley contains the Unnaned
Stream and Gregg Branch drains the Back Valley. The site lies on the
sout heast side of Bartlett Muuntain and is noderately to heavily
vegetated. Al surface water fromthe site drains into smnal

tributaries of Bee Tree Creek or directly into Bee Tree Creek. This
creek flows into the Swannanoa River, which ultimately enpties into the
French Broad River (see site boundary Figure 3-2)[3].

3.2 Hydr ogeol ogy

Three hydrogeol ogic units underlie the Chenmtronics site: the shallow
saprolite, the transitional saprolite/weathered bedrock, and the
bedrock. These units are hydraulically interconnected in both valleys.
The first two zones were conbined and viewed as one "surficial" zone,
and it was denonstrated in the RI that these zones are interconnected
[4]. The groundwater underlying the site was classified as Class MB
usi ng USEPA Groundwater Cl assifications Guidelines (Decenber 1986),
since there is potential future use for this aquifer as a source of
drinking water [4].

Under natural static conditions, groundwater flow in the Front Valley
is to the south, toward the Unnamed Stream The hydrogeol ogy of the
Back Valley is simlar to that of the Front Valley, however, the
surface of the bedrock is shallower and the transitional unit is

| argely weathered soil although sone hard | ayers are present.
Groundwater flow in the Back Valley is primarily to the south and
sout heast [3].

3.3 Land Use

The Chentronics site has been used for industrial purposes since 1952.
It is anticipated that land use in future the will not change. The site
lies within the Blue Ridge Province of the southern Appal achians and is
characterized by steep terrain and is heavily wooded. It is bordered to
the north and west by sparsely popul ated woodl ands, prinmarily nationa
forests. Immediately to the south of the site, there are severa

i ndustrial facilities, which was once part of the original Cerlikon
property. Eight miles to the east of the site lies the city of
Asheville, North Carolina.



3.4 Hi story of Contam nation

The property was first devel oped and operated as an industrial facility
in 1952. The site has been owned/operated by Cerlikon Tool and Arns
Corporation of Anerica (1952-1959), Cel anese Corporation of Anmerica
(Hoechst Cel anese Corporation)(1959-1965), Northrop Carolina, Inc.
(Northrop Corporation) (1965-1971), and Chentronics, Inc. (1978-
present). The site operated under the nane of Anctel Propul sion, Inc
(1959-1965) under both Qerlikon and Cel anese. The site is currently
owned by Chentronics, Inc., a subsidiary of the Halliburton Conpany.
The primary products manufactured on site were expl osives,

i ncapacitating agents, and chem cal internediates.

Waste di sposal occurred over a small portion (less than ten acres) of
the site. Twenty-three individual on-site disposal areas were

i dentified and described by reviewi ng records and through interviews
with fornmer site enpl oyees. Disposal practices prior to 1971 are not
wel | defined. From 1952 to 1971, solid waste materials and possibly
solvents were reportedly incinerated in pits dug in the burning ground,
al so known as the (Acid Pit Area). Chemi cal wastes fromthe production
of the incapacitating, surety agent, 3-quinuclidinyl benzilate (BZ),
and the tear gas agent, o-chlorobenzylidene malononitrile (CS), were

pl aced in 55 gallon druns and reportedly covered with a decontani nating
"kill" solution. These druns were buried in disposal areas (DA), DA-6,
DA-7/8, DA-9, and DA-10/11. Chemical wastes were al so disposed of in
trenches located in the Acid Pit [3]. Refer to Figure 3-3 and Figure 3-
4 for the location of the Disposal Areas.

From 1971- 1975, nost of the |liquid wastes generated on-site went to the
Bunconbe County Sewer System follow ng some formof neutralization and
equal i zation. Small vol unes were dunped in on-site pits/trenches. Solid
wastes, rocket notors, explosive wastes, etc., were burned in an area,
that |ater became known as the Acid Pit Area. From 1975-1979,
Chentronics, Inc. constructed pits/trenches, as needed, for the

di sposal of spent acid and various organic wastes in the Acid Pit Area

[3].

In 1980, the State of North Carolina ordered Chentronics to discontinue
all discharges to these disposal pits/trenches. The pits were
subsequent |y backfilled. Consequently, in 1979, Chentronics installed a
500, 000 gallon lined | agoon for biotreatnment of wastewaters on top of
an abandoned | each field for the main production/processing buil ding
(Building 113). After the | agoon was filled, the |l agoon lost its
contents due to inconpatibility of the liner with the broni nated waste
initially introduced into the | agoon. Reconstruction of the biol agoon
with a different liner, was conpleted in August 1980 and was in use
until 1984 at which tinme the biolagoon was deactivated. This entire
area, including the abandoned | each field and the biol agoon has been
desi gnated as DA-23. The bhiol agoon has since been closed, and is
subject to RCRA regul ations (see Figure 3-3) [3].



4.0 Medi a and Contaninants ldentified in the Renmedial |nvestigation
(R)

The RI for the Chentronics site focused on twenty-three individua

di sposal areas that have been identified and grouped into six discrete
source areas requiring renedi ati on. These source areas are designated
as: disposal areas (DA) DA-23 and DA-10/11 located in the Front Vall ey,
and DA-6, DA-7/8, DA-9 and the Acid Pit Area located in the Back

Val ley. See Figure 3-3 and 3-4 for the DA | ocations.

The nedia affected by di sposal practices at this site were: soil

sedi ment, groundwater, and surface water. During the RI, sanples were
collected fromeach nediumfromthe di sposal areas and anal yzed for
compounds on the Hazardous Substance List (HSL) as well as other

sel ect ed compounds. |ndicator paranmeters were selected for subsequent
sanpl es after review ng the data.

4.1 Air Cont am nation

During the RI a HNu photoi oni zati on anal yzer and cyani de sensitive
colorinmetric indicator tubes were used to nmonitor the air. The 5 ppm
action | evel established in the Chentronics Project Operations Plan
(POP) and Health & Safety Plan was exceeded on several occasions. No
cyani de was detected by the colorimetric tube [4]. No other air data
were col | ected.

4.2 Soi | Contam nati on

To determ ne the depth of disposed wastes and the vertical and

hori zontal extent of contam nation, test pits were excavated and
sanpl es were coll ected and anal yzed for site contam nants. The three
di sposal areas where test pits were not excavated during the Rl were
DA-9, DA-23 and the Acid Pit Area.

4.2.1 Front Valley

There are two disposal areas in the Front Valley where surface and
subsurface soil sanples were collected and anal yzed: DA- 1O 11 and DA-
23. At DA-10/11 the anal ytes detected include volatile organic
compounds, extractabl e organic conmpounds, 1,1- dichloro- 2,2- di(4-

chl orophenyl ) ethane (4, 4-DDD), hexahydro-1,3,5-trinitro-1, 3,5,
triazine, (RDX), o-chlorobenzylidene malononitrile (CS), total organic
hal i de, and cyani de.

The anal ytes detected at DA-23 included volatile organi c conpounds,
expl osives, CS, BZ, and their degradative products, total organic
hal i des, and total cyanide[4].

4.2.2 Back Valley

The Back Valley contains the foll ow ng di sposal areas: DA-6, DA-7/8,
DA-9, and the Acid Pit Area. Soil sanples were collected and anal yzed
from each of these areas.



The anal ytes detected at these disposal areas include a variety of
compounds including vol atil e organi c conpounds extractable organic
conpounds, pesticides, polychlorinated bi phenyls (PCBs), explosives,
total organic halide, cyanide, netals and the BZ degradati on product,
benzyl i ¢ aci d/ benzophenone [4].

4.3 Groundwat er Cont am nati on

All nonitoring wells were sanpled in June 1986 as part of the Rl
Twel ve of these wells were re-sanmpled in October 1987 in an attenpt to
verify concentrations.

4.3.1 Front Valley

The foll owi ng discussion is based on the analytical results of the R
The extent of the groundwater contami nation in the surficial zone in
the Front Valley is greatest downgradi ent of DA-23. The mpjority of
contam nants (vol atiles and BZ degradati on products) fromthis area
appear to be migrating with the groundwater and discharging locally
into a northern tributary of the unnamed branch. G oundwat er
contamination in other areas within the valley are nost likely due to
the presence of other old | each fields (such as that of Building 107)
or other past activities. Finally, no contam nants were detected in
groundwat er sanpl es collected fromwells downgradi ent of DA-10/11,
whi ch indicates that contam nants have not nmoved fromthis area [4].

The Rl stated that the only area of the bedrock aquifer affected by

di sposal practices in the front valley are in the vicinity of BW4 and
BW5. Three conpounds have been detected in the bedrock aquifer of the
Front Valley: 1,2-dichloroethane, bis(2-ethylhexyl) phthalate, and
chloroform At the time of the ROD, no contanination had been detected
in BW6 and |W1 [4].

4.3.2 Back Vall ey

Groundwater in the surficial zone of the Back Valley is primarily
contami nated by two volatile organic priority pollutants: 1, 2-

di chl oroet hane and trichloroethene that |ikely originated fromthe acid
pits disposal area, DA-7/8 and DA-9. Concentrations of these conpounds
are highest near the disposal areas. The presence of these two
conmpounds in the groundwater nost |ikely extends further down the
center of the valley but not as far as wells BWII and | W3,
approximately 600 to 900 feet downgradi ent as neither contam nant was
detected in either of these wells.

The ot her contam nants detected in the surficial zone of the Back
Val |l ey occur less frequently and generally in | ower concentrations.
These contam nants include other volatile organic conpounds,
extractabl e organi c conpounds, explosives, netals, cyanide, and BZ
degradation products. The distribution of these contam nants in the
groundwat er does not appear to be widespread or to extend further than
300 feet fromthe disposal areas according to analytical data fromthe
downgr adi ent nmonitor wells.



This indicates that contami nants within the surficial zone are

m grating downward as well as laterally and will enter the bedrock
zone. The downgradi ent |ateral extent of this contanination has not yet
reached the confluence of the eastern and western tributaries of Gregg
Branch. The limt of contam nant migration to date appears to be within
the area between wells MWV X-3 and BWI I

Cont ami nation by chem cals other than 1,2- dichloroethane and
trichloroethene is generally limted to portions of the aquifer that
are close to DA-7/8, DA-9 and the acid pit area. Finally, for the R
no contamni nation of the groundwater was detected downgradi ent of DA-6.

The bedrock zone in the Back Valley is contam nated by volatile organic
conpounds. The extent of this contam nation is nore pronounced

sout heast of the acid pit area, in the vicinity of MWBW 9, but these
contam nants have not reached wells BW11 or BW12. Therefore, the
downgradi ent | ateral extent of this contam nation should be within 600
feet of the disposal areas.

A trace quantity of benzylic acid/ benzophenone, a BZ hydrolysis
product, was detected in MWVBWII in the sanple collected during the RI
but was absent in the sanple taken in October 1987 [4].

4.4 Surface Water and Sedi ment Cont am nati on

The Chemtronics Site can be subdivided into two small valleys formed on
an unnaned stream and the Gregg Branch. These two valleys are referred
to as the Front Valley and the Back Valley. The sizes of the watersheds
enconpassed in each valley is 221 acres and 691 acres, respectively,
and both drain into Bee Tree Creek. Between the two valleys is a ridge
of 44 acres draining directly into Bee Tree Creek. An additional area
on the property east of Gregg Branch also drains directly into Bee Tree
Creek. These last two areas contain no known di sposal areas. It is

evi dent from surface topography that surface runoff fromon- site

di sposal areas discharge directly to the unnaned or Gregg Branch only
and not directly to Bee Tree Creek [4].

Surface water and sedi nent sanples were collected fromthe Unnanmed
Tributary draining the Front Valley, Gegg Branch draining the Back
Val |l ey, Bee Tree Creek, and their tributaries. To ensure stream fl ow
was indicative of base flow, sanpling was conducted when storm runoff
was negligi bl e.

Anal ysi s of surface water and sedi nent sanples indicated contam nated
base fl ow was entering the streans on- site. In all cases,
concentrations decrease to |levels below detection linmts downstream of
the suspected sources. Volatilization or dilution could be contributing
to the reduced |l evels of contam nation downstream Concentrations of
the contami nants associated with the sedi nent have decreased downstream
i ndi cating erosional transport mechani sns at work transporting

contami nants away from the disposal areas. In general, netals were
detected in sedinents fromthe two on-site branches but not in

sedi nents from Bee Tree Creek. This may be due to depositiona
differences at the sites.



4.4.1 Front Valley

Surface water data indicated the presence of volatile organic conpounds
and expl osives. DA-23 was potentially the source of this
cont am nati on.

No expl osives were detected in any of the sedi nent sanples [4].
4.4.2 Back Valley

Surface water data collected during the RI may have been contani nated
froma volatile organic source at DA7/B or DA-9. No mgration of

vol atiles organics is indicated fromthe surface water results fromthe
acid pit or DA-6.

Sedi nent sanples did not indicate that significant volatile organic
contanmi nation from surface runoff was occurring fromany of the
di sposal areas in Back Valley [4].

Cyani de was detected in both surface water and sedi nent sanples in the
Back Valley. Cyanide that was found in a sedinment sanple fromRW21 is
nost |ikely due to runoff or erosion fromDA-6 or the Acid Pit area

[4].
5.0 Renmedi al Action Objectives

The foll owi ng renedi al action objectives (RAGs) were established in the
1988 Record of Decision (ROD) [4]. The objectives were based on the
regul atory requirenents at the time, and the results of the Baseline

Ri sk Assessnment prepared during the RI. The RACs are:

To protect the public health and the environment from exposure to
contam nated on-site soils through inhalation, direct contact,
and erosion of soils in surface waters and wetl ands;

To prevent offsite migration of groundwater contam nation; and

To restore contam nated groundwater to |evels protective of human
heal th and the environnent.

Al t hough ho RAGCs directly addressed the potential interaction of
groundwat er and surface water and sedinments in Gregg Branch, Bee Tree
Creek, and the Unnamed Tributary, it is understood that one of the
goal s of preventing groundwater migration was to prevent contam nated
di scharge to surface waters. As stated in the ROD, the contam nant
levels in surface water bodies were expected to decline with the

i mpl enentati on of groundwater and soil renediation. Thus, it was
concluded that the direct renediati on of surface water was not
necessary [4]. In addition, as discussed below in Section 6.1, surface
water was initially monitored to docunent that the renediation
activities did not have an adverse affect on biota present in the
surface water bodies near the site.



5.1 Ri sk Assessnent Summary

A Baseline Ri sk Assessnment (BRA) was prepared during the R, which
eval uated potential exposure pathways to current/baseline (at that
time) and potential future receptors. The results of the BRA were used
to establish site cleanup | evels (performance standards). The BRA was
not available for this Five Year Review, so a detailed evaluation was
not possible, but references to it and the results were obtained from
ot her docunents. An "Endangernment Assessment” was noted to be part of
the FS [5], but that appendi x was not available for this Five Year

Revi ew.

It was inplied from various docunments that two of human receptor
popul ati ons considered in the BRA were site workers and future
residents. It is assuned that the risk assessnment was perfornmed
consistent with the guidance and nethods avail able at that tine. No
informati on was reviewed that indicated that a quantitative ecol ogica
ri sk assessnent was perforned; however, this was not unusual at the
time the RI/FS was prepared.

The routes of exposure evaluated in the BRA included [4]:
1) Ingestion of contanm nated groundwater, surface water, and wildlife

2) Direct contact with the contanmnants in the soil, surface waters,
and groundwat er

3) Inhalation of vapors and contam nated particles.

Al t hough the site aquifer was not used for drinking water at the tinme
of the BRA, potential future use was incorporated in the BRA Fugitive
dust generation was al so considered in the BRA under the current
scenari o because the majority of the disposal areas were already

veget ated. One area (DA-9) had nunerous enpty druns exposed, and was
identified in the RI to have the greatest degree of risk to exposure to
potential human receptors. The likelihood of exposure was noted in the
BRA to be greatly reduced due to the renoteness of this disposal area

[4].

The BRA determ ned that risks to human as a result of exposure to on-
site contam nants via inhalation, ingestion and dermal contact were
very |low under the current (pre-renediation) scenario. For potentia
future use scenarios, the risk was slightly higher. Therefore,
remedi ati on and institutional controls for soil were noted as necessary
to assure that an increased risk to human health is not posed in the
future [4].



The presence of several contam nants found on site presented sone
speci al problens with respect to the establishnment of performance
standards (i.e., target cleanup levels). Since these chenicals had
limted human heal th standards and supporting physiochem cal and

t oxi col ogi cal data, groundwater cleanup |evels were developed in the FS
in the formof" prelimnary pollutant |imt values (PPLVs)" for

critical exposure pathways, using estinmates of acceptable daily doses
and chenical -specific partition coefficients. The cal cul ati ons and
supporting references for these PPLVs were presented in the Feasibility
Study, and are given in Appendix B of this report [11].

5.2 ARARs and Performance Standards
5.2.1 Applicable O Rel evant And Appropriate Requirenents (ARARS)

This section describes criteria in place at the tine of the ROD
Section 8.4 presents updates to the standards and criteria. The ROD
considered the followi ng applicable or rel evant and appropriate
requi renments (ARARs) for the remedial actions and to establish
Performance Standards (cleanup levels) for the site [4]:

Resource Conservation and Recovery Act (RCRA) - RCRA

speci fications/requirenments (40 CFR-264 subparts K-N) for
construction of the caps were considered in the renedi al design
The ROD Amendnent notes that capping of DA-23 will satisfy the
post- closure requirenents associated with the former biol agoon
[5]. Also, as noted in Section 1.2, there are separate RCRA
corrective actions monitoring activities ongoing [7].

Cl ean Water Act (CWA)- (40 CFR part 403) [12]. The CWA governs
the federal anmbient water quality criteria (AWQC) for the
protection of human health and aquatic life (or the state of
North Carolina' s equivalents). AWX are typically criteria to be
consi dered but are not enforceable as standards for surface water
bodi es. However, as discussed above, it was determned in the ROD
that direct renediation of surface water was not necessary. It is
assuned that in lieu of nonitoring surface water concentrations
in the water bodi es adjacent to the site and conparing data to
the AWQC, toxicity testing of the surface water was perforned, as
described in Section 6. 1.

Occupational Safety and Health Administration (OSHA)- All field
and construction activities conplied with the regul ati ons of
OSHA.

Safe Drinking Water Act (SOWA) [13] - Maxi mum Cont am nant Levels
(MCLs) for contam nants in groundwater were generally listed as
the performance standards in the ROD. If either a MCL or proposed
MCL Goal (PMCLG) was avail able, then the MCL or PMCLG was

i ncorporated into the ROD. If neither of these were avail abl e,
the values for the reference dose (RfD), risk specific dose
(RSD), Prelimnary Pollutant Limt Value (PPLV), US Arny Water
Quality Criteria (USAIWX), or the CWA AWQC were conpared

to one another. The npst stringent of these val ues was

i ncorporated into the ROD as the groundwater performnce standard



for that particular contam nant. At the time the ROD was issued,
the State of North Carolina had adopted the standards set forth
in the federal SDWA. No North Carolina groundwater standards were
i ncorporated into the 1988 ROD as at the tine the ROD was issued,
as the State was enploying federal MCLs as the State's
groundwat er cleanup criteria [3].

Nati onal Pollutant Discharge Elimnation System (NPDES) - The
NPDES requi renents are being regulated by the | ocal Metropolitan
Sewer age Di scharge (MSD), as discussed in Section 6.4. This was
not rel evant because the di scharge of treated groundwater was not
part of the selected renedy (although it was a discharge
alternative incorporated into the ROD)

Endanger ed Species Act - The recomended renedi al alternative was
deternmined to be protective of species |listed as endangered or
threatened. No information regardi ng endangered or threatened
species potentially relevant to the renedy was avail able for this
Five Year Review.

Nati onal Anbient Air Quality Standards (NAAQS) - The ROD stated
that any em ssions fromeither the gas vents and/or the
groundwater air strippers nust neet all state and federal air
st andar ds.

5.2.2 Performance Standards

The Performance Standards (PS), site cleanup levels, and list of
contam nants of concern for groundwater and soil renediation listed in
the ROD are sunmarized in Tables 5-1 and 5-2, respectively. Al of the
groundwat er cl eanup | evels were based on ARARs, not the risk
assessnent, with the exception of the explosive conpounds.

The only site contam nant that had an established performance standard
for soil at the tine of the ROD was pol ychl orinated bi phenyls (PCBs).
The rest of the soil cleanup |evels were devel oped in the BRA, as part
of the PPLVs.

5.3 Trigger Mechani sm

The ROD al so had the following "trigger" provision regarding
groundwater quality [4]:

"Action levels for contami nants in the groundwater will be set with the
State of North Carolina' s concurrence. If these |levels are reached
during any sanpling episode after the renmedial activities achieve goal
this will trigger an inmedi ate permanent renedi ati on of the disposa
area responsi ble for this level of contanmination is reached
downgr adi ent of that disposal area. The action | evels expected to be

i mpl emented are MCLs and PPLVs ".



As noted in the O&M Manual [14], the purpose of the "trigger mechanisnt
is to enact a pernmanent renedy should capping not prove effective. The
interpretation of "after remedial activities achieve goal" is critical
as it inplies potentially significant actions would be necessary if
there are future exceedances of the groundwater performance standards.

The O&M Manual [14] presented the data requirenments for eval uating
remedi al performance and the statistical approach that should be
applied to evaluate conpliance with baseline conditions and the
groundwat er performance standards. A statistical analysis was perforned
and presented in the 1998 Fifth Year Monitoring Report [15] with the
data that were available at the tine (through 1997 for both valleys).
The anal ysis showed sone decline in concentrations for the mpjority of
t he contani nants. However, in nunerous cases, the standard deviation
was of equal or greater nmmgnitude than the average. It was thought that
the | arge standard devi ations were due to the relatively |ow nunber of
data points (sanmpling events) for the prescribed statistical method
enpl oyed. The upper confidence limt, which is conpared to the
performance standard for groundwater conpliance, is a direct function
of the standard deviation. It was concluded that until steady state
groundwater flow conditions are achieved and a | arger nunber of data
poi nts have accunul ated the prescribed statistical procedure cannot
accurately represent the groundwater quality [3]. There was no

di scussion in the 1998 Fifth Year Monitoring Report as to whether these
findings affected the "trigger nechanisni. Another statistica
evaluation is not due to be perfornmed until the next Fifth Year

Moni tori ng Report, due in 2003.

6.0 Renedy Sel ection and I npl enentation

The Renedi al Action consisted of capping wastes in place in six
separate areas, installing and operating of two groundwater extraction
and treatnent systens downgradi ent of the disposal areas in the Front
Val |l ey and Back Valley, and |long-term nonitoring of groundwater. The
treatment for the extracted groundwater includes air stripping,
filtration through activated carbon filter and discharge to the |oca
MSD [ 16]. The conponents of the renedy are further described bel ow

6.1 Sour ce Control

The prevention of exposure to contam nated on-site soils has been
achieved by the installation of a nulti-layer cap neeting the standards
speci fied under 40 Code of Federal Regul ations (CFR) Subsection 264,
Subparts K-N. Caps were installed in the follow ng areas: DA-6, DA-7/8,
DA-9, DA-10/11, DA-23 and the Acid Pit. Security fencing, vegetative
covers and a gas collection ventilation system (only at the Acid Pit
Area), are also components of the inplemented capping renedy.

Survey nmarkers were incorporated into the caps so that settling of the
caps could be nonitored (see Appendi x H, photo #18 and #21). Photo #7
shows the gas venting



systeminstalled at the Acid Pit Area. The capped di sposal areas were
fenced with a chain-linked fence and identified with signs attached to
the fences (see photo #2).

The water and sedinent in the pond on the Unnaned Tributary in the
Front Valley were sanpled. No contam nati on was detected in the pond.
As a precautionary neasure, the PRPs renpved the structure inpounding
the water and drained the pond. As noted above in Section 3.1,
groundwater flow in the Front Valley is to the south toward the Unnaned
Stream The groundwater plume from DA-23 is also nmigrating toward the
streamin all three hydrologic units [15].

A nonitoring program was established for the surface water enploying
bi oassays on the Unnaned Stream Gregg Branch, and Bee Tree Creek. The
purpose of this nonitoring programwas to insure no adverse inpact on
these streans during inplenmentation of the renedial action and to
establish a database to use to nmeasure the success of the remedia
action once inplemented. The initial (baseline) bioassay sanpling was
conducted in February 1991 at five locations. The second bi oassay
sanmples were collected in April 1993, follow ng conpletion of the
remedi ati on construction activities [2]. Two organi sns were used in
each event, Pinephal es pronelas and Ceri odaphni a dubia. No effects on
the Ceri odaphnia were seen in either event, and no effect was observed
on the Pinephales in the baseline sanpling event. The Pinmephal es test
in the second sanpling showed chronic toxicity effects on growh at one
of the five sanpling |ocations. The results of the chronic toxicity on
survival were inconclusive [2].

The PRPs indicated that they intend to do nore surface water
eval uations and sedi nent sanpling as a part of the RCRA activities, and
the HSMP (see Section 1.2).

6.2 M gration Control

Groundwater mgration control cannot be verified due, to the
insufficient nonitoring well network. The original design for the
mgration control was to intercept, extract/treat, and nonitor
groundwat er downgr adi ent of the disposal areas in both the Front and
Back Val l eys. As planned, these two systenms work i ndependently of each
other. Groundwater fromthe extraction wells is sent through the Front
and Back Valley air strippers, where it is then discharged by each
systemto the Metering Manhole. Fromthe Metering Manhol e, effl uent
goes to the local sewerage district for further treatnment (see Figure
6-2).

As of Decenber 2001, a total of approximtely 47,000,000 gall ons of
groundwat er had been extracted at the site (see Figure 6-1). The Front
Val | ey design extraction flowrate is approximately 4 gallons per

m nute (gpm. The Back Valley design extraction flowrate is
approximately 19 gpm Both flow rates vary due to seasonal groundwater
el evation changes [ 14].



6.2.1 Front Valley Extraction System

The Front Valley groundwater extraction systemconsists of two
extraction wells (STW1 and DTW 1), subnersible punps, and the
appropriate piping and electrical/instrumentation controls. Extraction
well STW1 is 55.2 feet deep and screened in the saprolite. The screen
is 25 feet in length and the length of the casing is 32.2 feet. The
deep extraction well, DITW1, is 126.5 feet deep. This well consists of
73 feet of casing, a 25 foot screen, 7 feet of blank casing, followed
by 20 feet of open borehole in the bedrock. The subnersible punp is
|ocated within the 7 foot blank casing section.

Six (6) monitoring wells are used to nonitor groundwater quality; three
of which are in bedrock and three are in the saprolite. There are (12)
monitoring wells used to nonitor the cone of influence created by the
extraction system seven of which are in the saprolite, the other five
are in bedrock. There are (3) piezoneters used to nonitor the cone of

i nfluence created by the extraction system two are in the saprolite
zone the other one is in bedrock. Table 6-1 lists the Front Valley
noni toring wells from which groundwater sanples are collected for

anal yses. Table 6-2 lists wells and piezoneters used to nonitor the
cone of influence created by the Front Valley extraction system Refer
to Figure 3-3 for the locations of the wells and piezoneters in the
Front Vall ey.

In correspondence dated October 23,1998, the USEPA directed the PRPs to
i nclude nonitoring wells W1 and BW6 into the Front Valley nonitoring
program Collecting groundwater sanples fromnmonitoring well TW1 is

i mportant because currently, the nost down-gradient nonitoring wel
bei ng sanpled to evaluate groundwater quality, MM1S, continues to

exhi bit concentrations of contam nants above ROD performance standards.
The last tinme well W1 was sanpled was following its installation in
1986. It was deened clean in the 1987 Rl report.

In a Novenber 25, 1998 response, the PRPs agreed to take two initia
samples fromnonitoring well IW1. The sanples were anal yzed for VOCs
and benzophenone. The PRPs response highlighted the fact that at this
time, it is not warranted to include nonitoring well BW®6 as no

contam nation above the perfornmance standards has been detected in
either nonitoring wells M¥1Bl or MWM1BD. Initially, the USEPA agreed
with the PRPs' recommendations. However, depending on the analytica
results for the sanples collected fromnonitoring well W1, the USEPA
may direct the PRPs to incorporate W1 and/or BW6 into the |ong-term
nmonitoring program for the Front Valley [3]. See Figure 3-3 for the

| ocations of wells SW4, BW6, and | W1.

6.2.2. Back Valley G oundwater Extraction System

The Back Val |l ey groundwat er extraction system consists of twelve
extraction wells (STW2, DTW2, EW2, EW3, EW4, EW5, EW6, EW7, EW
8, EW9, EW 10, and EW11l), subnersible punps, and the appropriate

pi ping and el ectrical/instrumentation controls. Al extraction wells,
with the exception of STW2, which only extracts water



fromthe saprolite, were designed to extract groundwater from both the
saprolite and bedrock zones of the aquifer. For the extraction wells
other then STW2, the punp is located in the blank casing section

| ocat ed bel ow the screened section and above the open bedrock core hole

[3].

Currently, 13 nmonitoring wells are used to nonitor groundwater quality
in the Back Valley. Six of those wells are in the shallow saprolite
zone, three are in the internediate saprolite zone and four are in the
bedrock interface. Refer to Table 6-3 for the Back Valley nonitoring
wel |'s.

Fourteen piezoneters are used to nonitor the cone of influence created
by the Back Valley extraction system Six piezometers are in the
shal | ow saprolite, four are in the deep saprolite zone and four are in
bedrock. There are 19 nonitoring wells used to nonitor the cone of

i nfluence created by the Back Valley extraction system Eleven of those
are in the shallow saprolite, four are in the internedi ate/ deep
saprolite zone and four are in bedrock. Table 6-4 lists

wel | s/ pi ezoneters used to nonitor the cone of influence of the
extraction systemin the back valley. Refer to Figure 3-4 for the

| ocation of the wells and piezonmeters in the Back Vall ey.

6.3 Groundwat er Treat ment

The Front Valley Treatnent Buil ding houses the groundwater treatnent
conmponents for the Front Valley. The treatnment train includes the
foll owi ng sequence of equi pnent: equalization tank (FVEQT), packed
colum air stripper (FVAS), bag filtration, and three carbon filtration
units. Figure 6-2 provides a process flow diagram of the Front Valley
treatment system Treated groundwater is then piped to the Metering
Manhol e where it is mxed with treated effluent fromthe Back Valley
treatment system The conbined flow is then discharged to the MSD

The Back Val |l ey Treatnent Buil di ng houses the groundwater treatnent
conmponents for the Back Valley. The treatnent train includes the
foll owi ng sequence of equi pnent/technol ogi es: equalization tank
(BVEQT), tray air stripper (BVAS), and pH adjustnent.

Oiginally, the Back Valley air stripper was a "Delta" packed tower air
stripper. However, due to the relatively quick iron-scaling on the
packing material, this type of air stripper was deened unsatisfactory
for the conditions at the site. Wth USEPA's approval, the PRPs
replaced the "Delta" packed air stripper with a tray air-stripping unit
during March/ April 1995. The tray air stripper consists of five
removabl e stainless steel trays. Following air stripping, caustic soda
is added to the groundwater to raise the pHto the perm ssible

di scharge limt (6-10 standard units) as set by MSD. The tray
configuration allows the PRPs to renmove the iron build-up fromthe air
stripper nore expediently, resulting in |less downtime for the system



6.4 Met ropol i tan Sewerage District (MSD) Permt

The groundwater extraction and treatnment systemis regul ated by the

| ocal sewerage district based on a conbi nation of extraction renoval
efficiency and effluent discharge Iimts. The Chentronics site applied
and was issued a National Pollutant Discharge Elimnation System
(NPDES) permit No. NC002491 for the discharge of treated and extracted
groundwater to the Metropolitan Sewerage District (MSD) of Buncombe
County, North Carolina. Appendix C provides a summary (Page 2, Section
E, of the correspondence) of the MSD pernit history. The permt was
first issued on June 20, 1991 and renewed May 1993 with no changes. The
Decenber 1993 anended permt reduced the frequency of sanpling from
quarterly to a sem annually basis and in 1994; the Permt was anmended
to include nodifications to a pretreatnent system Later that sane year
the contract expired, but was renewed August 26, 1995. The pernit was
renewed again October 1, 1998 increasing the discharge linitations and
re- classifying Chentronics as an insignificant user. There is no
docunentation as to why the Iimts were increased. The existing MSD
permt has currently expired (as of February 28, 2002), but has been
applied for renewal (see Appendix C)

6.4.1 Effluent Discharge Limts

The MSD pernmit regulates three |ocations: Pipe 01, 02, and Pipe 03.
Sanpl es collected fromlocation Pipe 01 are representative of treated
effluent fromthe Front Valley Treatnment System Sanples collect from
| ocation Pipe 02 are representative of treated effluent fromthe Back
Val | ey treatment system

Pi pe 03 (or the Metering Manhole) is the treated groundwater fromthe
conbi nation of Pipe 01 and Pipe 02 for the final effluent flow
measur enent s.

According to the pernmit effective August 26,1995, at Pipe 01, the

di scharge was limted and nonitored for the follow ng chenica
paraneters: 1,2-dichl oroethane, trichloroethylene, nmethylene chloride,
trans-1, 2-di chl oroet hene, benzene, toluene, total trihal omethanes, RDX
picric acid, total cyanide, zinc, benzylic acid, and benzophenone.

At Pipe 02, the chem cal paraneters nmonitored according to the August
26,1995 permt were: 1,2-dichloroethane, trichloroethylene, nethylene
chloride, trans-1,2-dichloroethene, benzene, ethyl benzene,

tetrachl oroet hene, toluene, carbon tetrachloride, tota

tri hal omet hanes, RDX, picric acid, total cyanide, |ead, chron um

ni ckel, copper, zinc, and benzylic acid/benzophenone.

Pi pe 03 was monitored and limted to the followi ng chem cal paraneters
according to the sane pernit: 1,2-dichloroethane, trichl oroethylene,
nmet hyl ene chl oride, trans-1, 2-dichl oroethene, benzene, ethyl benzene,
tetrachl oroet hene, tol uene, carbon tetrachloride, tota

tri hal omet hanes, RDX, picric acid, total cyanide, |ead, chrom um

ni ckel , copper, zinc, and benzylic acid/ benzophenone.



The permit dated COctober 1, 1998 through February 28, 2002 has the sane
chemi cal paranmeters to be nonitored and limted at Pipe 01 and Pipe 03
as the August 26, 1995 pernmt. However, for Pipe 02, the follow ng

chem cal paraneters were no |onger required to be nonitored: tol uene,
RDX, picric, and benzylic acid/benzophenone. At no tine during this
noni toring have the MSD data been reported to the USEPA.

Tabl e 6-5 provides the MsSD Effluent Limtations, and analytical results
for the five sanmpling events Decenber 1997, July 2000, Decenber 2000,
April 2001 and Novenber 2001 that were provided for this Five Year

Revi ew. No other data were available to be reviewed. Conpliance with
the MSD pernmit requirements is discussed in Section 8. 3.

6. 4.2 Renoval Efficiency

Per the MSD pernit, for each treatnent unit the renpval efficiency in
the Front and Back Valley shall be greater than 90% It is assumed that
this applies to all volatile site contani nants, although this is not
stated in the permt. This percentage is cal cul ated by using the
analysis fromthe recovery wells before treatnent and the effl uent
analysis fromthe treatnent units before the water is joined again at
Pi pe 03. The MSD permit is attached as Appendix C. As shown in Figures
6-3, 6-4, and 6-5, since 1993, the treatnment system has nmet the renoval
efficiency requirenent for 1,2-DCA for the Front Valley and TCE and
1,2-DCA for the Back Valley. It is unclear if the renpval efficiency
for other volatile conmpounds has been achi eved.

6.5 Institutional Controls

Institutional controls include non-engi neering nmeasures such as deed
restrictions, water use limtations, fencing, etc., to control or limt
potential exposure to receptors when residual contam nation renmins
onsite. The front of the site is fenced with a | ockable gate, however,
the remai nder of the site can be accessed through the woods [3].
Fenci ng was i nspected during the site inspection in August 2001 and
appeared to be in good condition. No docunentation of deed restrictions
l[imting potential site or groundwater uses was found in the site
docunents during this Five Year Review.

6.6 System Operati on and Mai ntenance

The | atest revision of the Operation and Mi ntenance (O& Manual for
the Chemtronics Site Renediation is dated Novermber 1997 [14]. This
manual provides requirenents for the groundwater renedial system for
the foll owing el enents:

Front Valley Renediation System
- Groundwat er extraction, treatnment and di scharge
Groundwat er sanpling
Treat ment system sanpling
Caps (DA 10/11, 23)



Back Vall ey Renedi ati on System
Groundwat er extraction, treatnment and di scharge
Groundwat er sanpl i ng
Treat ment system sanpling
Caps (DA6, 7/8, Acid Pits)
Conbi ned netering manhol e and automatic, sanpler
Aut omat ed nonitoring and record keeping
Qual ity Assurance/ Quality Control Requirenents
Permit requirenments for discharge to the MSD

The 0&M Manual al so contains the nonitoring reporting requirenments, and
the statistical procedure for determni ning conpliance for groundwater

The renedi ation levels (i.e., performance standards) for the
groundwat er contam nants of concern are listed in Table 1.1, page 1-3
of the Novenber 1997 Operation and Mai ntenance Manual [14]. Al of the
wel | s/ pi ezometers that are nonitored as per the O&M Manual can be found
in Tables 6-1 through 6-4 of this Five Year Review.

Foll owi ng the review of the June 1995 Second Year Monitoring Annua
Report [17], the USEPA expressed concern [18] to the PRPs about the
frequency and duration of malfunctions of both the Front and Back
Val | ey groundwater extraction and treatnent systems. The PRPs

acknowl edged and expressed the same concerns. Consequently, along with
preparation of the 1997 draft Five Year Review Report [2], the PRPs

al so prepared a docunent entitled, "Modifications to the G oundwater
Extraction and Treatnment Systeni, which was submitted on January 24,
1997 [19].

In reviewing the draft 1997 Five Year Review Report [2], the USEPA
reiterated the concerns expressed follow ng the review of the June 1995
Second Year Mbnitoring Annual Report [17]. USEPA docunented these
concerns in the April 4, 1997 letter [18]. Due to the magnitude and

i mpact of these concerns, the USEPA and the PRPs focused on correcting/
i mproving the deficiencies in these systens instead of finalizing the
draft 1997 Five Year Review report [2]. The prinmary concerns were:

= the frequency and duration that both groundwater extraction
systens were shut down or off-line in each valley

= whether the wells were sufficient to nonitor capturing the plune
= high levels of maintenance of the system

Not all of the shut-downs resulted fromfaulty equi pment/design.

Numer ous shut- downs were caused by adverse weather such as |lighting
strikes and falling trees, as well as unforeseen

hydr ogeol ogi cal / geochem cal conditions at the site. Neverthel ess, due
to the numerous shut-downs, USEPA and North Carolina Departnment of

Envi ronment and Natural Resources (NCDENR) deenmed that neither
groundwat er extracti on system has operated uninterrupted | ong enough to
establish an accurate picture of the hydraulic control each systemis
capabl e of creating.



Anot her concern highlighted in the USEPA' s April 4, 1997 [18] letter
focused on the potential |ack of sufficient nonitoring points to
adequately neasure groundwater levels (i.e., accurately define the
limt of the cone of influence created by each groundwater extraction
system). However, at that time, it was difficult to deternmine if
sufficient nonitoring points were present to neasure/evaluate the
hydraulic control either system exerted on the hydrogeol ogy fornmations
because neither system had operated | ong enough uninterrupted to

achi eve maxi mum extensi on of the cone of influence around each system
Consequently, it was not possible at that time to confirmthe

ef fectiveness of the renedy. One year of uninterrupted operation has
occurred and flow rates have stabilized, but no determ nation could be
made as to whether: 1) if the extraction systens were capturing the
entire plume in each valley; and 2) if the present nonitoring systens
were sufficient to adequately nonitor the hydraulic influence created
by the extraction systens.

Bot h groundwat er extraction/treatment systens have i ssues associ ated
with the high degree of mmintenance required to keep them operable. The
following itens are the mai n mai nt enance obstacl es:

= Maintaining an uninterrupted power supply to the site;

= Silt build-up in extraction wells;

= Build- up of iron scale in wells screens;

= Bio-fouling of extraction wells and pl unbi ng;

= \Wear on extraction punps; and

= Failures in electronic control/data acquisition systens.

Due to the nunerous shortcom ngs |isted above, USEPA and NCDENR agreed
that neither the Front nor the Back Valley groundwater
extraction/treatnent systens were operational or functional. Thus, the
PRPs established the followi ng O&M obj ectives [19]:

= Conduct a thorough evaluation of the Front and Back Vall ey
extraction/treatnent systens;

= Attain consistent operation of the Front and Back Valley
groundwat er extracti on and treatnment systerns;

= Mintain and confirmthis | evel of operation through a systematic
Q&M appr oach;

= Mdify the existing O&M Manual , where necessary; and

= Mintain disposal area caps by repairing erosional. features
during regul ar mai ntenance activities.



Appendi x D sumrari zes the activities performed to upgrade the
extraction/treatnment systems in both valleys to achieve the above

obj ectives. The majority of this work was conducted during the sumrer
of 1997. Followi ng the conpletion of retrofitting of the groundwater
extraction/treatnent systens in both valleys, representatives fromthe
PRPs, USEPA, and NCDENR met at the site on June 17, 1997 to review the
changes inplenented at the site.

Operational inprovement of the extraction systens occurred i medi ately
after the retrofitting of the systems. However, seven wells (EW4, EW
5, EW6, EW7, EWS8, EW9, and DITW?2) have had a substantial decline in
speci fic capacity which could be an indication of biological plugging
of the wells, after as little as one nonth of operation [15].

In June of 2000, an audit was performed by the O&M contractor of the
groundwat er treatment system[20]. This audit recommended actions so
the system woul d achi eve regul atory conpliance; to inprove the work
environnent thus increasing the |level of protection for worker health
and safety; to inprove system performance; and to reduce |ong-term
operating costs. This audit is included as Appendix E

The percentage of tine that each well operated increased or was
generally the sane between January and Decenber 2000. The overal

i mprovenent of performance was primarily due to a systematic punp

mai nt enance program that was inplenented m dway through 2000 [21].
During cal endar year 2000, actual average extraction flow rates for the
Front Valley and Back Valley were 2.14 and 8.47 gpm This is |ower than
the design flow rate of 4 and 19 gpm respectively.

6.7 O&M Cost s

Part of this Five Year Review is an evaluation the costs for the
remedy. The estimated annual O&M cost was $139, 500. The actual annua
costs for groundwater treatnent are provided in Figure 6-6. This Figure
shows costs at the site have declined per gallon of water treated over
time from?7.6 cents per gallon in 1993 to 5.5 cents per gallon in 2000.
For 1994-2000, costs averaged $371, 357 per year. This is a significant
cost increase over the estimated operati on and mai nt enance cost
presented in the ROD

6.8 Moni t ori ng and Reporting Schedul e

According to Section 1.3, "G oundwater Sanpling Frequency", in the
Sanpling and Analysis Plan of the 1997 O%M Manual for the Chentronics
Site Renediation; groundwater sanpling will be conducted quarterly
during the first year of remediation, sem annually during years two

t hrough five and annually thereafter until renediation is conpleted
[14]. This section references Table F.4 of the sane docunent for the
schedul e of sanpling events, however; Table F.4 is not an accurate
account of the actual sanpling that has occurred. See Table 6-6 for the
actual schedul e of the sanpling events and reporting activities. As
shown in Table 6-6, there is a discontinuity in timng concerning the
availability of nonitoring data via the "Fifth Year Monitoring" reports
and the schedul e of the Five Year Reviews. For exanple, the current
Five Year Review is due in 2002, but the next Fifth Year Mnitoring
report is not due until 2003.



6.9 Comunity | nvol vement

During the RI/FS, there was considerable conmunity interest in the
site. However, with the issuance of the ROD and the inplenentation of
the renedy, community interest in the site has waned. The | ast Fact
Sheet was prepared by the USEPA January 1994. This Fact Sheet provided
the public with an update on the status of the site. Since the
conpletion of the renedy, the only inquiries the USEPA has received
fromthe community are fromindividuals interested in purchasing a hone
or property near the site. The USEPA was able to assure the potentia
purchaser the property they were interested in has not been adversely
af fected, and would not be affected by activities that occurred or are
occurring at the Chentronics site [3].

7.0 Fi ve Year Revi ew Process

The purpose of this Five Year Review is to evaluate the inplenentation
and performance of the remedy to deternmine if it is protective of human
health and the environnment. The evaluation of this renedy and the
determ nation of the protectiveness was based on and supported by the
data and observati ons nade as part of this review, per the Five Year
Revi ew gui dance [1].

7.1 Team Menber s

The foll ow ng individuals were team nenbers for this Five Year Review
process:

= Laura Mahoney, Technical Coordi nator, USAGE Nashville District

= Becky Terry, Chemi st, USAGE Nashville District

= Doug Mil | endore, Chem cal Engi neer, USAGE Nashville District

= Gegory Mellemn, Ceotechnical Engineer, USAGE HTRW Cent er of
Expertise

7.2 Five Year Review Tasks
7.2.1 Interviews and Site Inspection

A site inspection was performed on August 9, 2001. During this

i nspection, nmenbers of the USAGE inspection teammet with
representatives of Altanmont Environnmental, Inc, the PRPs 0&M contractor
and, Norm Seal ander, an environmental managenment consultant for the
PRPs. The purpose of the site inspection was to inspect the general
condition of process equipnment, nonitoring wells, extraction wells,

pi ezoneters and di sposal area caps; fencing, review operation, and

mai nt enance records associated with both extraction systens, and
identify information that could be used during this Five Year Review
The Five Year Review checklist is found in Appendix F

During the August 9, 2001 site inspection, the followi ng were observed
to evaluate the function of the system and present conditions:

= Disposal area caps and vegetation on landfill cover

= Surface water drainage



= Fencing and nonitoring wells for signs of vandalism or
deterioration requiring repair

= (Operation; and nmi ntenance records and other applicable site
records associated with extraction system

= Settlenent nonunents
= Treated discharge |ocation

= Process equi pnent, nmonitoring wells, extraction wells,
pi ezoneters, and air strippers

Moni toring and extraction wells were inspected and found to be secure
and wel | maintained. Al though overall O&M activities have inproved, the
extraction wells mai ntenance records indicated that the extraction
systemstill requires a substantial anobunt of maintenance in order for
it to operate. The PRPs have addressed this by enploying a full-tine
onsite Operator whose responsibilities include the nmaintenance of the
extraction system During the inspection, the Operator was questioned
regardi ng the nmai ntenance activities associated with the extraction

wel l's. He discussed how the punps were renoved, cleaned/repaired and

pl aced back into service. The procedure seemed adequate, however, these
procedures were not reflected in the current Operations and Mai ntenance
procedur es.

Appendi x G contains sonme of the O&M i nspection forns now bei ng used.
Appendi x H includes photos taken during the site inspection. The
Operator was al so questioned regarding the availability of spare parts
necessary to keep the extraction system operable. He stated that
critical spare parts (mainly controllers), which were not avail able
froma | ocal source, were kept on hand.

The treatnent systens for both the Front and Back Valley were

i nspected. The general condition of both treatnent systens was good.
During the inspection, corrosion around the base of the Back Valley Air
Stripper was observed. Additionally, the Operator stated that he had
not determned if the air strippers were level or not. Spare trays for
the Back Valley stripper were avail able, as were spare controller
boards for each treatnent system The Operator stated that he nonitored
the conditions of the punps and bl owers on a daily basis.

Fenci ng was i nspected and appeared to be in good condition. There were
no signs of vandalism

The di sposal area caps were inspected and concerns were noted. Problens
observed at nost di sposal areas included "stressed" vegetation and
small erosion riffles. Mnor signs of erosion on the edge of Disposa
Area 10/ 11 are noted in photo #2 (Appendix H), as well as signs of
erosion noted in photo #11 and #12 at the Acid Pit. Photo #22 and #23
docunent the erosion at the Disposal Area and photo # 16 shows the
settlenent of a small portion of the cap covering the Acid Pit in the
nort hwest corner. Sparse vegetative cover was evident on all caps, but
is noted in Photo #15 at the Acid Pit. During the inspection, the 0&M
contractor stated that the vegetative cover was being reestablished



wi t h annual plantings of the appropriate grasses and periodic
mai nt enance. Erosion riffles were being repaired and reseeded as
necessary.

Subsi dence nonunments were observed covered with soil during the site

i nspection, and according to the current O&M contractor, have not been
used to evaluate settlenent in the landfill. Subsidence was evident in
the Acid Pit Area cap

The settlement of the caps was eval uated and surveyed in 1996. This
survey of the settling markers indicated very little to no settling had
occurred in any of the caps at that tinme. The change in marker

el evati ons ranged from +0. 205 inches to -0.205. Table 7-1 shows the

el evations neasured followi ng the construction of the caps and the

el evations recorded in Decenber 1996 [ 3].

During the inspection of DA-23, a |liquid was observed at the base of
the di sposal area. Refer to photo #24. The location of this seep was
i mredi ately south of DA-23 between it and the RCRA unit. However, no
seeps were observed emanating fromthe DA-23 di sposal area.

8.0 Techni cal Assessnent

One of the primary purposes of the Five Year Reviewis to determine the
ef fectiveness and protectiveness of the remedy. Per the Five Year

Revi ew Gui dance [1], the review should address the foll owing three
guesti ons:

(A) I's the Remedy Functioning as Intended by the Decision Docunents?

(B) Are the Exposure Assunptions, Toxicity Data, C eanup Levels, and
RACs Used at the Tine of Renmedy Selection Still Valid?

(C) Has Any Ot her Information Cone to Light That Could Call Into
Question the Protectiveness of the Renedy?

For the Chentronics site, the assessnent of the renmedy and answer to
these questions is acconplished by conparing site data and operations
to the original renedial action objectives (see Section 5.0) by:

= Evaluation of the trends for the in situ groundwater nonitoring
wel | data (untreated) by conparing sanpling data to the cl eanup
levels in the ROD (i.e., performance standards/renedi ation
| evel s)

= |Inspection of caps for effectiveness in controlling potentia
exposure to soils

= Evaluation of the effectiveness of the remedy in capturing the
pl ume, restoring groundwater, and in neeting MSD treatnment
st andar ds

= Evaluation of the protectiveness of the current performance
standards for groundwater and potential updates to ARARs and
criteria sine the ROD



8.1 Dat a Revi ew

The | atest Five Year Monitoring Report was prepared in July 1998. The
next Five Year Monitoring Report is scheduled in 2003.

For this review, data collected during 1998 and 1999 were not

summari zed in a report or made avail able. The PRPs agreed to sumuarize
the 2000 and 2001 nonitoring data for the purpose of this Five Year
Review in order that data nore current than 1997 could be used for this
eval uati on.

Tabl es 8-1 provide analytical results for 1992, 1993, 1994, 1995, 1996,
1997, 2000, and 2001 for the followi ng volatile organi c conpounds
(VOCs) for the wells/piezoneters listed on Tables 6-1. through 6-4
according to the O&M pl an: 1 , 2-dichl oroethane, 1 ,2-dichloroethene,
benzene, bronoform carbon tetrachloride, chloroform ethyl benzene,

nmet hyl ene chl oride, tetrachl oroethene, toluene, and trichl oroethene
(see Figures 3-3 and 3-4 for locations of the nonitoring wells). Table
8-5 provides a summary of the qualifiers used for validation of the
anal ytical data.

In addition to the wells/piezoneters listed in the O&M plan on Tabl es
6-1 through 6-4, the follow ng |ocations were sanpled and anal yzed and
the data are presented in Table 8-1 for the volatile organi c conpounds
listed above: Front Valley/Carbon #1 Effluent (FVCAR-1), Front

Val | ey/ Carbon #3 Effluent (FVCAR-3), Back Valley Air Stripper (BVAS),
Front Valley Air Stripper (FVAS), Back Valley/Equalization (BVEQT),
Front Valley Equalization (FVEQT), Front Valley/EPA Spike (MM10 and
MM 11), and the "Metering Manhol e".



8.1.1 Organi cs

It should be noted that the nethod reporting limt was greater than the
Performance Standard (PS) for all of the organic constituents on at

| east one occasion during the sanpling events. For exanple, the PS for
1, 2-di chl oroet hane (DCA) was set at 5 parts per billion (ppb or ug/l);
whi ch was exceeded by the nethod reporting limt on one or nore
occasion for the following wells: SW2, MM1BD, MM1Bl1, SW4, MV 2B,

MM 4B, MM 2D, MW 3D, MW¥3S, SW 12, and SW 13 (see Table 8-1).

For organic data review, it appears that for the last tw sampling
events; Decenber 14, 2000 and Novenber 1, 2001, the nethod reporting
limt did not exceed the PSs at any well or any constituents with the
exception of BW4. At BW4 all organic constituents exceeded the

met hod reporting linmt with the exception of 1,2 DCA

At well MB5L9, (a back valley saprolite well), it appears from Fi gure
8- 1A that a slight downward trend is occurring for 1,2-dichloroethane,
chl oroform and trichforoethene. However, by exami ning Table 8-1, it
can be noted that concentrations for all three conpounds are well above
the PSs for all events. Also, at well M5L9 concentrations for

nmet hyl ene chl oride, and tetrachl oroethene, were detected at or above
the PS for all events (see Figure 8-1B). The concentrations for benzene
was detected below the PS for the 2000 sanpling event and detected
above the PS for the 2001 sanpling event (see Table 8-1).

A decreasing trend is occurring in trichloroethene at well MVMA4B;
however, it is still above the PS (see Figure 8-2 and Table 8-1).

In well 1W2 DCA has decreased in concentration from 25,000 ppb in 1992
to 260 ppb in the 2001 sanpling event (see Figure 8-3A and 8-3B). The
PSis 5 ug/l for DCA. For the last two sanpling events at |W2, the
concentrations for nmethylene chloride, and 1, 2-dichl oroethene are | ess
than the PS. However, the results for benzene and trichl oroethene for
the 2000 and 2001 sanpling event are still above the PS.

At BW9, concentrations for DCA have al so decreased fromthe initia
sampling in 1992 from 13,000 ppb to 5,900 ppb and 3,600 ppb for the
2000 and 2001 sanpling events, respectively. However, these
concentrations are still 1000 tinmes the PS for this constituent. There
is also a decreasing trend in the benzene concentrations from 3,100 ppb
detected during the initial sanpling event in 1992 to 1,500 ppb and
1,100 ppb in the 2000 and 2001 sanpling event. Concentrations for
benzene are also still above the PS (see Figure 8-4A and Table 8-1).

Chl orof orm nethylene chloride, and TCE concentrations at BW9 are al so
above the PS for the last two sanpling events and 1, 2-di chl oroet hene
was above the PS for the 2000 sanpling event (see Table 8-1 and Figure
8- 4B) .

The PS was exceeded on one or nore occasion at MM5S during the 2000 or
2001 sanpling events for the follow ng constituents: DCA, benzene,
bromoform trichlorethene, nethylene chloride, carbon tetrachloride,
and carbon tetrachloride. Concentrations for ethyl benzene,

tetrachl oroet hene, 1, 2-dichl oroethene, and toluene were bel ow the PS
for both events at this well (see Table 8-1 for concentrations).



MM 3B is al so above the PS for the 2000 and or the 2001 sanpling event
for all organic constituents with the exception of toluene,

tetrachl oroet hene, ethyl benzene, chloroform bronoform and carbon
tetrachl oride

At BW4, all organic constituents were above the PS for the 2000
sanmpl i ng event. For the 2001 sanpling event, all organic constituents
were below the PS with the exception of DCA (see Table 8-1 for
concentrations).

The foll owing wells have not had an exceedence of any organic
constituent for the past two years: MM 1BD, MWV 1B1, MW 3D, SW8, SW13
SWM2, MM3S, and SW 2.

MM 1S, MM 2B, MM 4B, MW 2D, were below the PS for the past two sanpling
events for all constituents with the exception of 1,2-dichloroethahe at
MM 1S, and trichl oroethene at MM 2B, 2D, and MM 4B.

SW4 only had data for the 1992 and 1994 sanpling events. For both
sanpling events, either the method reporting limt exceeded the PS, or
t he concentration was above the PS for the follow ng constituents: 1, 2-
di chl or oet hane, benzene, carbon tetrachloride, tetrachloride, and
trichl oroet hene.

Figures 8-6 through 8-7 show the organic constituents that exceeded the
PS for the sanpling event in October 2001 for the Back and Front
Val | ey.

8.1.2 I norganics

The i norganic paraneters anal yzed on groundwater at the Chentronics
site per the O&M plan are the follow ng: chrom um copper, cyanide;

| ead, nickel, and zinc. Inorganic results can be found in Table 8-2 for
1992-1997 and 2000-2001. The following is a sunmary of the netals
detected at or above the Performance Standards (PS) at each individua
well (see Figure 8-8 and Figure 8-9):

= BWY9, four detections of chromum twelve out of fifteen for
ni ckel, and two detections for |ead at or above the above the PS
= MAM3B, one detection of |ead above the PS
= MMA4B, five detections of chrom um above the PS
= |W2, one detection of nickel above the PS and two detections of
| ead at or above the PS
= MM2D, four detection of chrom um above the PS
= NMB5L9, one detection of chrom um and six detections of |ead above
t he PS
= MM3S, two detections of chrom um above the PS



= BW4, MM1BD, MM 1Bl1, MM 2, one detection of chrom um above the
PS

= MM5S, nine detections of chrom um and one of | ead above the PS

= SW12, two detections of chromiumand three of |ead above the PS

= SW13, Two detection of chrom um and one detection of |ead above
the PS

= SW&8, three detections of chrom um above the PS

= MM10 (EPA Quality Control Sanple), one detection of chrom um and
| ead above the PS

= MWM1S, four detections of chrom um above the PS

= SW2, two detections of chromium and two detections of |ead
above the PS

= MM12, MM 3D, and SW4-no inorganics detected above the PS at any
sanpl i ng event.

In addition to the wells discussed above, results for the follow ng
| ocations can be found in Table 8-2:

= Metering Manhol e ;

= BVAS
=  FVCAll
= FVCAR-1

= FVCAR-3 and FVCA3E
8. 1.3 Benzophenone

Tabl e 8-3 provides the analytical results for the years 1992-1997 and
2000- 2001, for the O&M nonitoring wells listed on Table 6-1 for
benzophenone. Benzophenone is a contani nant of concern (COG, with an
established ROD PS of 152 ug/l. The only wells in which benzophenone
were reported above the PS were: MAM1S, and SW4. At all the remaining
| ocati ons the concentrations were reported |less than the PS for al
years.

In addition to the wells listed on Table 6-1, results for the foll ow ng
| ocations can be found in Table 8-3.

= NMetering Manhol e
* FVAS and FVCA-11
* FVCAR-1 and FVCA- 1E

= FVCAR-2
= FVCAR-3 and FVCA- 3E ;
=  FVEQT

8.1.4 Expl osives

A summary of the explosives data is provided on Table 8-4. Explosives
identified to be analyzed on the O&M plan were the follow ng: 2,4, 6-
trinitrotoluene (TNT), benzylic acid, picric acid, and RDX



Concentrations for TNT were reported | ess than the nethod reporting
l[imt or at, concentrations |less than the PS for all sanpling events
and at all sanpling |ocations.

All concentrations for picric acid were also reported | ess than the
met hod reporting linmt or less than the PS at all |ocations and all
sanmpl i ng events.

Benzylic acid was not reported for any well during the Novenber 1, 2001
sampl i ng event.

AT BW 4, benzylic acid exceeded the PS or the nmethod reporting limt
was above the PS for five of sixteen sanpling events. RDX was reported
I ess than the PS for all sanpling events at BW4.

At MM 1BD, benzylic acid exceeded the PS or the nethod reporting limt
was above the PS for five of the sixteen sanpling events. RDX was
reported less than the PS for all sanpling events at MM\ 1BD.

At MM 1B1, benzylic acid exceeded the PS or the method reporting limt
was above the PS for five of the sixteen sanpling events. RDX was
reported |l ess than the PS for all sanpling events at MM 1 Bl.

AT MM 1S, benzylic acid exceeded the PS or the nmethod reporting limt
was above the ps for six of the sixteen sanpling events. RDX was
reported above the PS only twi ce at MM 1S.

SW4 has results for only one sanpling event. For the 1992 event,
benzylic acid was reported greater than the PS and RDX was reported
bel ow t he PS.

At SW2, benzylic acid exceeded the PS or the nethod reporting limt
was above the PS for five of sixteen sanpling events. RDX was reported
Il ess than the PS for all sanpling events at SW2.

In addition to the wells listed on Table 6-1, results for the follow ng
| ocations can be found in Table 8-4.

= Metering Manhol e

= FVAS and FVCA-11

= FVCAR-1 and FVCA-1E
= FVCAR-2

= FVCAR-3 and FVCA- 3E
=  FVEQT



8.1.5 Biodegradation of Chlorinated Sol vents

Use of chlorinated solvents during site activities at Chentronics has
caused groundwat er contam nation. However, a nunber of processes such
as bi odegradati on can occur over tinme and in favorable conditions.
During bi odegradati on, contam nants nay degrade to other products that
may or may not be nore harnful than the original contaminants. Figure
8-5 shows the natural path for biodegradation for chlorinated solvents
begi nning with tetrachl orethene (PCE) going to trichloroethene, 1,2-DCE
and vinyl chloride, finally to ethane. For this site, the current O&M
anal ytical protocol does not include some of the internediate products
such as vinyl chloride, ethene or ethane. For future analysis, it may
be advisable to include at |east vinyl chloride (which is a known human
carcinogen) in future O&M nonitoring anal ysis.

8.2 Eval uati on of Groundwater Capture

As noted in Section 5.0, the RAGCs relevant to groundwater at the site
are as foll ows:

= To prevent offsite mgration of groundwater contam nation; and

= To restore contanmi nated groundwater to |evels protective of human
heal th and the environnent.

As di scussed above in Section 6.2.1 and 6.2.2, the groundwater
extraction/treatnent systens have had a history of operationa

probl ems. From 1993 through 1996, both the Front Valley and Back Valley
groundwat er extraction/treatnent systens operated sporadically. The
changes/ nodi fi cations inplenmented in 1997 (see Appendi x D) have

i ncreased the efficiency and reliability of these systens.

Figures 8-6 through 8-7 show contam nant plunes for organics fromthe
nost recent sanpling data avail able (October 2001) for the Front and
Back Vall eys, respectively. Figures 8-10 and 8-11 show the plunme naps
as of 1997. Even with the nany O&M i nprovenents, the nonitoring wel
network for both valleys is insufficient to nmake an accurate

determ nation as to whether the extraction systemis effectively
capturing or containing site groundwater. No information is avail able
to determine if the plume size is stable, is being reduced as a result
of punping and treating the groundwater, or is grow ng. Based on an
anal ysis of the drawdown, it appears that the plune is being, captured
but this analysis is not supported by the analytical data collected
from |l ocations downgradi ent of the extraction system This
determination is critical to deternm ne whether the renedy is
functioning as intended by the ROD

Anot her RAO and neasure of the renmedy is whether concentrations of site
contam nants in groundwater |evels are decreasing to |levels that are
protective of human health and the environment, i.e., are neeting the
groundwat er performance |evels given in the ROD, and give evidence of
being "restored" (see Tables 8-1 through 8-4 and Section 8.1, above).
Thi s evaluation should be further supported by the statistica

procedure to conpare nonitoring |levels to "baseline", as described in
the O&M manual [14]. It is assuned that this evaluation will be
performed in the forthcoming Fifth Year Monitoring Report, due in 2003.



In general, although sone contaminant |evels in sone wells have

i ndi cated a decrease, many groundwater concentrations in situ (prior to
treatnent) are still not neeting the, groundwater perfornmance standards
set forth in the ROD. Furthernore, nobst of the current groundwater
ARARs are | ower than the existing ROD | evels (see Section 8.5 bel ow).
Thus, onsite groundwater would not currently be considered to be
"restored", or protective of human health, per the RAGCs, although they
may be in the future.

The determ nation as to whether the treatnent systemis on schedule to
remedi ate the groundwater could not be eval uated because no schedul e
endpoi nts for such a determ nation were provi ded.

Per the RCRA guidance, the Environnental |ndicators, "current human
exposure under control" and "m gration of contam nated groundwater is
under control" [22], are not denonstrated due to the insufficient
nmonitoring well network.

8.3 Met ropol i tan Sewerage District Compliance

Tabl e 6-5 referenced above provides the MSD Effluent Limtations, and
analytical results for the five sanpling events Decenber 1997, July
2000, Decenber 2000, April 2001 and Novenber 2001 that were provided
for this Five Year Review. No other data were available to be revi ewed.

The MSD pernmit and limts were discussed in Section 6.4.1. To date, the
treatment system has operated with mininmal violations.

For the Front Valley, Pipe 01, all values reported were bel ow the

di scharge limtations, with the exception of picric acid and benzylic
aci d/ benzophenone that were not reported for the Decenber 2000 sanpling
event. Also, there was no data for the July 2000 di scharge for benzylic
aci d/ benzophenone, because a |lab was not identified to run the

anal ysi s.

For the Back Valley; Pipe 02, nickel exceeded the MSD Effl uent
Limtations for the discharges for the Decenber 1997, July 2000,
Decenber 2000, and April 2001. The effluent discharged Novermber 2001
woul d al so have exceeded the limtations if the MSD personnel had not
agreed to increase the limtation from0.28 ng/l to 0.70 ng/l after a
May 7, 2001 neeting [23]. The discharge |linmtation was al so exceeded
for lead during the Decenber 1997 di scharge.

At the Metering Manhol e, RDX exceeded the MSD effluent limtations for
t he Decenber 1997 discharge. The discharge linmtations for nickel were
exceeded for all dates with the exception of the Novenmber 2001

di scharge. After the nmeeting on May 7, 2001, the discharge limtation

for the netering manhole was increased fromO0.042 | bs/day to 0.121

| bs/day for nickel [23].

On April 10, 2001 a Notice of Violation (NOV) was issued by the
Bunconmbe County MSD [16] to the Chemtronics site groundwater
remedi ati on project. The NOV identified three itens:



= Benzylic acid and benzophenone were to be anal yzed as one test,
and picric acid as a separate test. This was not done for the
anal ysis of the Decenber 2000 di scharge water

= Nickel exceeded the allowable limt in the sanples collected from
the Back Valley discharge and the Metering Manhol e i n Decenber
2000.

= The concentration of benzylic acid and/or picric acid exceeded
allowable limts in the sanple collected fromthe Metering
Manhol e i n Decenber 2000.

These itens were addressed by re-sanpling the di scharge water

anal yzing the new sanples required by the pernmt, and neeting with MSD
personnel to discuss the analytical results. Sanples were collected and
anal yzed on April 20, 2001. Results fromthe resanpling indicated

ni ckel exceeded the allowabl e discharge Iinmtations for the Pipe 02
(Back Valley) and Pipe 03 (Metering Manhole). No other permt |evels
wer e exceeded. Based on the May 7, 2001 neeting, MSD agreed to

i ncreasing the all owable concentration of nickel in Pipe 02 fromthe
current limt of 0.280 ng/L to 0.70 ng/L. Additionally, MSD nodified

t he al | owabl e amount of nickel at Pipe 03 fromO0.042 Ibs/day to 0, 121

| bs/day. Based on the new MSD di scharge linmts, neither the
concentration at Pipe 02 or 03 was in exceedence [23].

Per the MSD permit, the renoval efficiency for each treatnent unit in
the Front and Back Valley shall be greater than 90% As shown in
Figures 6-3 through 6-5, since 1993, the treatnment system has net the
renoval efficiency requirenment for 1,2-DCA for the Front Valley and TCE
and 1, 2-DCA for the Back Valley. The renoval efficiency for other
constituents in the Front and Back Valleys could not be deterni ned.

Even though the treatnent systemis currently functioning relatively
wel |, as noted above, and the treated groundwater is neeting nost of
the MsD linmits, the MSD | evel s are not risk-based, and the fact that
treatment is necessary precludes unrestricted or residential use at
this time. In addition, the MSD data are not specifically required by
the ROD, and are currently not being reported to the USEPA.

8.4 ARARs Updat e

One of the purposes of the Five Year Review is to review federal and
state requirenents pronul gated or nodified after the ROD to determ ne

i f changes are necessary to ensure protection of human health and the
environnent. Newl y pronul gated or nodified State requirenments eval uated
i ncl uded:

=  SDWA Maxi mum Cont ami nant Levels (40 CFR 141)

= North Carolina Goundwater Standards and Cl assifications
(NCACT15A: 02L.0200), promul gated on Novenber 23, 1993

= North Carolina Water Quality Standards (NCACT15A: 2B),
promul gated on March 3, 1993



= North Carolina Inactive Sites Program Guidelines for Assessnent
and Cl eanup

= North Carolina Air Quality Standards (NCAC T15A: 2D, pronul gated

on April 1, 1995 and North Carolina Air Quality Permt
Requi renments (NCACT15A: 2Q), promul gated on August 1, 1995 [3].

Groundwat er/ Dri nki ng Wat er

Table 5-1 |listed the groundwater perfornmance standards fromthe 1988
ROD as well as the current federal MCLs and the current. North Carolina
groundwater quality standards. Several new federal MCLs have been
promul gated since the 1988 ROD, the nobst significant departure fromthe
ROD | evel s being the MCL for nethylene chloride (from60 to 5 ug/L).

Al t hough the lifetinme Health Advisories listed for the expl osives RDX
and TNT are not MCLs, they are conparable to approximate a lifetine
exposur e.

In conparing the ROD groundwat er performance standards to current
standards, all site constituents have new ARARs except for picric acid,
benzophenone and benzylic acid. Table 5-1 is shaded in all incidents
where the new ARAR is | ower than the original perfornmance standard. As
shown in Table 5-1, all of the new groundwater ARARs are |ower than

the ROD | evel s except for trans-1,2-dichloroetheylene and chromium 1In
all cases where the State of North Carolina has established a
groundwat er standard for a chenmical, the. State's groundwater criterion
is either equal or set at a |lower concentration then the MCL. However,
there was a question in the draft 1997 Five Year Review as to the need
to revise the performance standards for the Chentronics site based on

| oner ARARs since the levels of contam nation in the groundwater
continue to exceed the higher performance standards set in the 1988 ROD

[3].
Soi

Al t hough the North Carolina Inactive Sites Program Guidelines for
Assessnent and Cl eanup have been produced since the ROD was signhed,
these were considered to affect the evaluation of the renedy since
potential soil exposure was addressed by the site cap, which is intact.



Ar

Al t hough new air quality standards have been pronulgated in North
Carolina since the ROD was issued, these are not considered further
because in a letter dated March 19, 2001 to the O&M contractor (see
Appendix 1), the Western North Carolina Regional Air Quality Agency
(WNCRAQA) has determined that the air strippers no |onger required a
permit. In their letter, the agency noted that a permt is not required
for CERCLA activities carried out entirely onsite, and the air permt
No. 11-CGRW 335 for Volatile Organic Conpounds (VOCs) and Toxic Air

Pol | utants dated February 8,1999 would be allowed to expire on March
31, 2001. However, the letter also said that this did not relieve the
facility of conpliance with any substantive requirements listed in the
WNCRAQA Air Quality Code.

Sur f ace \Water

Al t hough new surface water quality standards have been pronul gated in
North Carolina since the ROD was i ssued, these are not considered
further because the ROD did not specifically address surface water and
sedi ment renedi ati on. These ARARs may be applicable if it is determ ned
that the surface water/sedi ment pathway needs to be evaluated in future
site actions.

8.5 Assessnent Summary

Wth the exception of the small erosion channels caused by stressed
vegetation and one area of subsidence, the caps on the disposal areas
appear to satisfy the RAGs for soil exposure for this site.

Repairs and upgrades to the groundwater extraction and treatnment system
have i nproved overall systemreliability. Wth the exception of
extraction well EWD5, it appears that past operation and nai ntenance

i ssues have been addressed to an extent that has significantly reduced
the variability in the average gallons of water punped from each wel

per month. Figure 6-1 presents monthly and curul ative punpi ng vol unes.
It is evident that since 1997, the treatnent system has been under
better operational control

Al t hough generally speaking, a non-statistical, decreasing trend for
some site contam nant | evels can be observed, the groundwater
performance standards are still not being net for many of the
nmonitoring wells.

Al so, as nmentioned in the Data Analysis Section (Section 8.1 above),
the method reporting limt was greater than the groundwater perfornmance
standards for several analytical paraneters and on numerous occasi ons.
On these occasions, it is inpossible to determne if the PS were being
nmet. It was also not possible to deternine if the anal ytical nethods
were in control, since no quality data was submtted for review Also
according to the 0&M contractor's contract | aboratory, no specific

anal ytical procedure of benzylic acid is available. Thus, on severa
occasi ons, benzylic acid has not been anal yzed.

Many of the ARARs have changed since the ROD was prepared. Most
significant are the North Carolina groundwater standards that are nuch



| ower than the ROD performance standards. Because the NC | evels are
“much lower," the protectiveness of the existing ROD groundwater
performance standards are in question of being sufficiently protective
of human health. Even though the treatnment systemis functioning
relatively well, as. noted above, and treated groundwater is neeting
nost of the MSD linmits (see Section 8.3), these levels are not risk-
based, and the fact that treatnent is necessary precludes unrestricted
or residential use at this tinme. In addition, the MSD data are not
specifically required by the ROD;, and are currently not being reported
to the USEPA.

Because the risk assessnent was not available, it was not possible to
eval uate whet her changes in exposure pathways, toxicity and ot her
cont am nant characteristics have occurred since the ROD was issued.
However, it is highly likely that sone toxicity factors have changed
since the tinme of the RI. It is doubtful that the original exposure
scenari os have changed to any degree, except that there are no current
site workers except the O&M contractor. Al so, the state-of-the art of
ri sk assessnent have changed substantially since the risk assessnent
was prepared, including the USEPA' s gui dance and net hods, default
exposure paraneters, and nmethods for assessing the air and der nal

pat hways. In addition, there was evidently no ecol ogi cal risk
assessnent performed for the site, which is a required conponent of al
CERCLA risk assessnents perforned currently.

If a risk assessment were re-done for the site, it would surely be a
significantly different evaluation than that performed for the R
However, it would likely result in the same human exposure pat hway
bei ng of primary concern, i.e., the potential ingestion of groundwater
by future residents. Because there is likely a continued discharge to
surface water and sedinment, this is |likely an additional pathway of
concern, especially for potential ecological receptors.

The principal assunptions and conditions during the ROD which
identified ex situ treatnment of groundwater as the nobst appropriate

met hod for renediating the groundwater at the site should be revisited.
Since the ROD was signed, nmany in situ treatnment technol ogi es have been
devel oped that might be useful in either reducing the amount of water
that needs to be extracted, or in elimnating extraction of groundwater
fromthe treatnent schene.

9.0 | ssues

The foll owing i ssues were observed during the August 2001 site
i nspection and subsequent review of site data:



Table 9- 1. List of Significant

| ssues

| ssues

Affects

Prot ecti veness?

(YIN)

Current

Future

1. No Data Quality Objectives (DQ0s) for the
site, including internediate and long- term
renedi al goals, and the required tinme franes
necessary to evaluate the effectiveness of the
treatnent system were identified in any site
docunents [22].

2. Corrosion was observed around the base of
the Back Valley Air Stripper.

3. &M procedures devel oped over the |ast
several years were not included in the Q&M
Manual

4. The nmonitoring well network was insufficient
to make the determinations required as part of
this Five Year Review.

5. Stressed vegetation and minor erosion were
observed on many caps.

6. Extraction - wells still require frequent
and i ntense mai nt enance.

7. Standing liquid was evident at the base of
DA- 23

8. Air stripping influent water was not
nonitored for the required water quality
paraneters (hardness, calcium Fe+2, TSS, pH
Mh, total solids, and al kalinity)

9. Settlenment of disposal area caps has not
been nmeasured or recorded since 1 996.

10. No evaluation of the draw down and capture
zone efficiency has been perforned.

11. Detection limts for many constituents are
not sufficient to nonitor for the current
groundwat er performance standards.

12. There have been violations of the MsD
permit limts. 13. The MSD permt has expired
and has not been updat ed.




Table 9- 1. List of Significant |ssues

Affects
| .
Ssues Protective
ness? (Y/'N)
Current Future
14. There is no docunentation of the institutional
. N Y
controls at the site.
15. MSD data is not reported to the USEPA. N N

16. Analysis of all relevant breakdown products is
not being performed in the O% Mnonitoring (e. g., N Y
vinyl chloride).

17. Data from 1998 and 1999 were not avail able for

; i N N
this review
18. New groundwat er standards have been pronul gat ed N v
in NC, and there are |ower federal MCLs.
19. Many of the groundwater perfornmance standards

: h N Y

are not being net in nmany of the wells.
20. No ecol ogical risk assessment has evidently been N v

per f or ned.

21. The human health risk assessnment is likely
outdated in regard to toxicity factors, default
exposure paraneters and net hodol ogi es, but is not N Y
expected to affect the outcone, as groundwater
st andards were ARAR-based.

22. There are potentially other site contam nants

and additional groundwater plunes associated with N Y
the RCRA units.
23. The current reporting schedule is insufficient. N N

24. Settlement of Acid Pit Cap is evident.

In summary, the answers to the three questions in this Five Year Review
are as foll ows:

(A) |Is the Renmedy Functioning as Intended by the Decision Docunents? --
NO

(B) Are the Exposure Assunptions, Toxicity Data, Cl eanup Levels, and
RAOs Used at the Time of Remedy Selection Still Valid? —NO




(C) Has Any O her

Informati on Cone to Light That Could Call

Question the Protectiveness of the Renedy? -- YES

10. 0 Recommendati ons and Fol | ow-up Actions

Into

The foll owi ng reconmendations are offered as a result of this Five Year
Revi ew.

Tabl e 10-1 Summary of Recommendati ons and Fol | ow- Up Acti ons

Recommendat i ons Fol | ow up
Acti ons:
Af fects
Prot ecti veness?
(YN
Responsi bl e M | est one Current Future
Party/ Agency Dat e
|. Prepare a PRPs/ USEPA January N Y
Holistic Site 2003

Managenent Pl an

(HW) At a mnimm
this plan shoul d:

Define interim
per f or mance
criteria that
will be used to
eval uate the

ef fectiveness of
t he treatnent
system at

obt ai ni ng

remedi al action
obj ecti ves.

Devel op a

conti ngency
remedy such as
in- situ chem cal

oxi dati on,
enhanced in- situ
bi ol ogi cal
reduction, and
per neabl e

reactive wall for
t he achi evenent
of the

gr oundwat er

RAO s

The HWP shoul d
devel op specific
requi renents for
t he assessnent of
system

per f or mance and
shoul d establish
a structure and




schedul e for
reporting

requi renents for
t he annual and
nont hl y
noni t ori ng
report, MSD data
and significant
correspondence
regardi ng the

di schar ge
limtations. An
Annua

Per f or mance

Eval uati on shoul d
be shoul d
prepared that
descri bes the

ef fectiveness at
neeting the
renedi al

per f or mances

obj ecti ves.

Revi se the | ong-
term O&M
conpl i ance

noni toring
program wi th
consi deration of
itens such as the
hydraul i c
controls,

gr oundwat er

noni toring wel |
frequency, well
net wor k,

anal ytical suite
sanpl e

col |l ecti on,
anal yti cal

pr ocedur es,
surface water
noni t oring

requi renents

nmai nt enance of
landfill caps,
and to include
wel l's near the
peri meter of the
plume in both
val | eys.
Establish a
process for
coordi nating
future CERCLA,
noni toring and
renmedi al actions
with on- site
RCRA activities.
Descri be current
and antici pated
future site use
i ncl udi ng




exi sting or
pr oposed
institutiona
controls - or
deed
restrictions.

= Establish a
process and
schedul e for
periodically.
updating the O&M
manual . Revi se
t he &M Manual so
that activities
are not dependent
on the operating
contractor, and
devel op a
schedul e and
process for

noni toring
1l)settl enent of
landfill caps,

2) erosion, 3)over
seedi ng and
vegetative
covers, and

4) genera

mai nt enance

I'l. Reeval uate the
current groundwat er
cleanup levels in
light of current
ARARSs

PRPs/ USEPA

2002

Il1l. Reeval uate or
nore clearly define
the "trigger
nmechani sm' in the
ROD

PRPs

2003

I'V. Evaluate the
need to performan
ecol ogi cal risk
assessnent,
including the

eval uation formthe
potential presence
of endangered or

t hr eat ened speci es.

USEPA

2003

V. Revi ew and
approve the Holistic
Si te Managenent Pl an

USEPA

2003




11.0 Protectiveness Statenments and Next Revi ew

The portion of the site renedy dealing with potential soil exposures
(i.e., the caps) appears to be protective of human health and the
envi ronnent .

Since there are no current onsite groundwater receptors and there is
currently no indication of contaninated groundwater or surface water
exiting the property, the renedy is considered protective in the short-
term G oundwater at the Chemtronics site is not protective of human
health and the environnent in the long termdue to the follow ng
reasons: the current nmonitoring well systemis insufficient to
deternmine if the plunes are being captured, groundwater is likely
mgrating to a degree and di scharging to adjacent surface water
groundwat er performance standards are not being net onsite and
groundwater is not currently "restored", as ARARs are |ower than the
ROD st andards, MsD viol ations have occurred, and there is no
docunent ati on of deed restrictions or future groundwater use
restrictions for the site.

The next Five Year Review should be scheduled five years fromthe date
of this Review, in April 2007.
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