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EXECUTI VE SUMVARY

Cl eanup work at the Rentokil, Inc. Superfund Site in Henrico County,
Virginia included a renoval action and a renedi al action. The objective of the
renmoval action was to minimze the mgration of contam nated soil fromthe
Site to North Run Creek. This was acconplished by covering the CCA Area with a
tenporary plastic liner and constructing a bermand a sedinment trap along the
northern border of the Site prior to the point where the surface water
drai nage entered the creek.

The remedi al action included denolition and off-site disposal of the
remai ning structures at the Site, excavation and on-site disposal of the
contam nated sediments fromWtlands A B, and C, renoval of the forner Site
pond, excavation and off-site disposal of the CCA Area, construction of a
slurry wall around the former process and storage areas, construction of a
RCRA Subtitle C cap over the area enconpassed by the slurry wall, installation
of three directionally drilled wells within the contai nnent area, and
construction of three divider wall structures.

The site achieved construction conpletion status with the signing of the
Prelimnary Cose Qut Report on Septenber 2, 1999. The trigger for this
five-year review was the date construction of the remedy started, My 18,

1998.

The assessnment of this five-year review found that the renmedy was constructed
in accordance with the requirenents of the Record of Decision Anendnent (ROD
Anendnent). EPA, however, is deferring its decision of whether the Site is
protective of human health and the environnent at this time. An additional
investigation of the contamnation found in the ground water in the vicinity
of VPMM¥2 is needed before a determination of protectiveness can be nade.



Five-Year Review Summary Form

SITE IDENTIFICATION

Site name: Rentokil Inc. Superfund Site

EPA ID: VAD0710400752

Region: 3 State: VA City/County: Richmond, Henrico County

NPL status: % Final ( Deleted (d Other (specify)

Remediation Status (choose all that apply): Under Construction O Operating #* Complete

Multiple OUs? LD YES #* NO | Construction completion date: 09/2/1999

Has site been put Intoreuse? O YES % NO

Lead agency: % EPA [ State [l Tribe O Other Federal Agency

Author(s) name: Andrew Palestini

Author(s) title: Remedial Project Manager Author(s) Affiliation: U.S. EPA - Region 3
Review period: 12/12/2002 to 09/17/2003
Date(s) of site inspection: 04/10/2003

Type of review: X Post-SARA U Pre-SARA . {Q NPL-Removal only
~ @ Non-NPL Remedial Action Site [ NPL State/Tribe-lead
O Regional Discretion

Review number: X 1 (first) 2 (second) O 3 (third) QO

Other(specify)

Triggering action:

X Actual RA Onsite Construction at Site O Actual RA Start at OU#

(A Construction Completion O Previous Five-Year Review Report

Q Other (specify)
Triggering action date: 05/18/1998

Due date (five years after triggering action date): 05/18/2003
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Fi ve- Year Revi ew Summary Form cont'd
| ssues

Cont ai nnent of the contaninated ground water plunme has not been
confirmed (high | evels of ground water contanination have been detected at
noni toring well VPMM2).

Institutional controls have not yet been inpl enented.
Wetl and A re-vegetation has not nmet criteria for successful nitigation
Recommendat i ons and Fol | ow-up Acti ons:

Addi tional investigations are necessary to deternine whether the ground
wat er contam nation detected at nmonitoring well VPMM¥2 is emanating from
cont ai nnent system

Virginia Properties Inc. (VPl) submtted draft institutional controls to
EPA. EPA needs to conplete its review of the draft document and submit
comrents to VPI. VPl needs to nake any necessary revisions (based on EPA
review) and fornalize the institutional controls.

VPl will continue to nonitor the Wetland A re-vegetation and submt
end- of -year reports to EPA and U S. Fish & Wildlife Service until criteria are
net .

Prot ecti veness Stat enent

EPA is deferring its decision on the protectiveness of the renedial
action at this tinme.

Al threats at the site associated with ingestion or dernal contact with
contam nated soil and sedi ments have been addressed. The ground water clean-
up goals selected for the site are protective of human health and the
environnent. In the interim exposure pathways that could result in
unacceptabl e risks are being controlled and institutional controls will be
inpl enented to prevent exposure to, or ingestion of, contam nated ground
wat er .

Long-term Protectiveness:

Long-term protectiveness of the renmedial action will be verified through
the continued nonitoring of the ground water plune downgradient of the slurry
wal | . The previous ground water nodeling results should be conpared with the
actual ground water nonitoring results to date. The nodel may have to be
re-calibrated using the actual nonitoring results.



Rentokil Inc. Superfund Site
Ri chnond, Virginia
Fi ve- Year Revi ew Report

I. Introduction

The purpose of the five-year reviewis to determ ne whether the renedy
at a site is protective of human health and the environnent. The nethods,
findi ngs, and concl usions of reviews are docunented in Five-Year Review
reports, hi addition, Five- Year Review reports identify issues found during
the review, if any, and reconmendations to address them

The Agency is preparing this five-year review pursuant to CERCLA §121
(the Conprehensive Environnental Response, Conpensation and Liability Act, as
anended) and the National Contingency Plan (NCP). CERCLA 8121 states:

If the President selects a renedial action that results in any hazardous
subst ances, pollutants, or contanminants renaining at a site, the

Presi dent shall review such renedial action no | ess often than each five
years after the initiation of such renmedial action to assure that hunan
health and the environment are being protected by the renedial action
being inplemented. In addition, if upon such reviewit is the judgnment
of the President that action |s appropriate at such site in accordance
with section 106, the President shall take or require such action. The
Presi dent shall report to the Congress a list of facilities for which
such reviewis required, the results of all such reviews, and any
actions taken as a result of such reviews.

The agency interpreted this requirement further in the Nationa
Contingency Plan (NCP); 40 C F.R 8300.430(f)(4)(ii) states:

If arenedial action is selected that results in hazardous substances
pol lutants, or contam nants remaining at the site above |evels that
allow for unlinited use and unrestricted exposure, the | ead agency shal
revi ew such action no less often than every five years after the
initiation of the selected renedial action

The United States Environnmental Protection Agency (EPA) Region 3 has
conducted a five-year review of the renedial actions inplenented at the
Rentokil Inc. (Virginia Wod Preserving) Site in Henrico County, Virginia
This revi ew was conducted from Decenber 2002 through Septenber 2003. This
report docunents the results of the review

This is the first five-year review conducted at the Rentokil Inc. Site
The triggering action for this reviewis the initiation of the renedial action
on May 18, 1998



The five-year reviewis required due to the fact that hazardous substances,
pollutants, or contam nants renain at the site above |levels that allow for

unlimted use and unrestricted exposure

This review covers the entire site as

EPA did not divide cleanup at the site into separate operable units.

For this five- year review, the project managers from EPA and the

Virgi nia Departnent of Environnental
on April 10, 2003.

Il. Site Chronol ogy

The purpose of this section is to list al

Quality (VDEQ jointly inspected the site

inmportant site events and rel evant

dat es
Table 1: Chronol ogy of Site Events
Event Dat e
Pl aced on National Priorities List March 1989

Wyod treating operations ceased

January 1990

Consent Order signed to prevent
sedi nent mgration

March 9, 1992

Sedi nent control devices installed

April 1992

Record of Decision

June 22, 1993

Wirk began on RD Wrk Pl an

Novenber 1993

RD Work Pl an approved

Sept enber 1994

Val ue Engi neering conpl eted

Cct ober 1995

Record of Decisi on Arendnent

August 27, 1996

VDEQ condi tional |y approves divider
wal | concept

January 1997

Fi nal design conpl eted

Sept enber 1997

Construction start

May 18, 1998

Pre-final inspection

August 3, 1999

Prelimnary Cose Qut Report

Sept enber 2, 1999




I1l. Background

The purpose of this section is to describe the site characteristics and
toidentify the threat posed to the public and the environnent at the tinme of
the initial ROD

Physi cal Characteristics

The Rentokil Inc. Site (Site) is located at the intersection of Peyton
Street and Ackl ey Avenue in Henrico County, near R chnond, Virginia (see
Figure 1 - Regional Location Map). In addition to the facility, the site
includes three wetland areas which received runoff fromthe site: the area
imrediately north of the site which is within the flood plain of an unnaned
tributary to North Run (Wetland A); the area at the southeastern corner of the
site (Wetland B); and the area imediately south of the site which is across
Peyton Street (Wetland C. The unnaned tributary north of the site is referred
to as North Run Creek. The land i medi ately surrounding the site is nostly
open space/ woodl ands. Near by devel opnent is conprised of |ight industrial,
commercial, and low density residential. The site and the inmmediate
surrounding |and are presently zoned for light and general industry.

Surface water runoff fromthe northern portion of the site flowed
towards Wetland A and into North Run Creek (See Figure 2). North Run Creek
flows into Talley's Pond, then to North Run, Upham Creek, and finally into the
Chi ckahominy River. Prior to the renedial action, surface water runoff from
the southern portion of the site flowed towards Wtland B, where it was
retai ned and di scharged to Wtland C when fl ow was hi gh. Because the cul vert
carrying surface water runoff fromWtland C was about two feet above the
normal elevation of Wetland C, site-related runoff was retained within Wtland
C

Land and Resource Use

Whod treatnent operations occurred at the site from 1957 until January
1990. The initial operation was perforned on a five acre parcel of land. The
land area for the wood treatnment operations grew to ten acres over the years
as the operations were expanded. The facility has been inactive since all
operations were ceased in January 1990.

The current use of the land surrounding the Site is light industrial,
comrercial, and low density residential. EPA anticipates that this sanme mx of
land uses will continue into the future, with the mgjority of the |ight
industrial/comercial uses centered around Parham Road, |ocated approxi mately
0.1 mle fromthe site. In establishing cleanup requirenents for the site, EPA
anticipated the site will remain light industrial/comercial. The site itself
is currently fenced and the contami nated soils and sedinents are contai ned
within the fenced area under an inperneabl e cap.

The ground water aquifer underlying the site is currently not being used
as a drinking water source. The dominant ground water flow direction in the
area of the Site is to the northwest, toward North Run Creek.



H story of Contam nation

Wod treatnent operations were perforned at the site with different chemcals
bei ng used over the years. These included pentachl orophenol (PCP), chrom um
zinc arsenate (CZA), copper chronated arsenate (CCA), fire retardant,
creosote, and xylene. Throughout the operational history of the site, freshly
treated wood was allowed to drip onto the soil and then stored in nearly al
open areas of the site. In addition, wastes fromearly operati ons were
reportedly discharged to a bl ondown sunp. The previ ous owners repl aced the

bl owdown sunp in 1963 with a concrete hol ding pond and constructed a covered
unl i ned | agoon. The concrete hol ding pond was |inked to the covered unlined

| agoon by an underground drai npi pe. The drainpi pe was cl osed and apparently
abandoned in place in 1974, with no details given of any testing, sanpling, or
the met hod of abandonnent.

In 1976 or 1977, a batch of CCA precipitated in a process tank and was
rendered unusable. This batch of approximately 1,100 to 1,400 pounds of CCA
was di sposed of in a pit in the northeastern quadrant of the site in what has
since been referred to as the CCA Area.

Initial Response

Because offish kills in Talley's Pond, the bl owdown sunp was cl eared,
cl eaned, and replaced with the concrete holding pond in 1963, under the
direction of the Virginia State Water Control Board, hi 1987, the contents of
the covered hol di ng | agoon were renoved and transported to off-site
treatnent/di sposal facilities. However, no soil or water sanples were
coll ected. Because the area was not backfilled, an open excavation contai ni ng
a conbi nation of rai nmater and ground water reforned.

After discontinuing treatnent operations, Virginia Properties, Inc.
(VPlI, the successor to Rentokil) constructed a roof over the concrete hol ding
pond and installed a polyvinyl chloride cover over the drip pad to prevent
stormwater fromfalling on the surface. In the spring of 1991, VPl arranged
for the renoval of all wood treatnent equipnent fromthe site. Al eight
aboveground storage tanks and the three treatnent cylinders were di smantled
and di sposed of off-site. dean conpacted clay was placed over the area where
the cylinders were located to prevent surface water infiltration and
subsequent transport of site related constituents. A roof was also built over
the former tank farm area

Because of the high | evels of inorganics detected in the surface water
and sedinents in North Run Creek, EPA and VPl entered into an Administrative
O der By Consent for Renoval Action in March 1992. The Order called for VPl to
desi gn, construct, and nmintain sedinment control structures to prevent
additional mgration of arsenic, copper, chromum and zinc into North Run
Creek. The work, consisting of covering the CCA Area with heavy plastic and
constructing a bermand sedi ment trap, was conpleted in June 1992



Basi s for Taking Action

Cont am nant s

Hazar dous substances that have been rel eased at the Rentokil, Site

i ncl ude:
arsenic benzoic acid
chrom um 2, 4- di net hyl phenol
copper 2- et hyl pheno
zinc 4- net hyl pheno
benzene pent achl or ophenol
et hyl benzene phenol
styrene PAHs
t ol uene di oxi ns
xyl enes furans

Exposures to soil and ground water are associated with significant human
health risks, due to exceedance of EPA's risk nanagenent criteria for the
average exposure scenario. The carcinogenic risks were highest for exposures
to the perched ground water due to the high concentrations of carcinogenic
pol yaromati ¢ hydrocarbons (PAHs). Noncarci nogeni ¢ hazards were al so hi ghest
for exposure to the perched ground water due to the high concentrations of
arsenic and one of the PAHs. Carcinogenic risks fromexposure to saprolite
ground water were significant due to the presence of PCP and dioxins.

Non- car ci nogeni ¢ risks fromexposure to soil were significant due to the
presence of arsenic, chromum PCP, and one of the PAHs.

IV. Renedial Actions

The purpose of this section is to discuss initial plans, inplenmentation
history, and current status of the renedy.

Remedy Sel ection

The ROD for the Rentokil Inc. Site was signed on June 22, 1993. Renedi a
Action hjections (RAGCs) were not specifically listed in the ROD. However, as
can be inferred fromthe list of the major conponents of the renedy |listed

bel ow, the objectives of the renedy are

Source Control Response (bjectives

. Reduce risks to human health by preventing direct contact with,
and ingestion of, contaminants in the site soil, wetland
sedi nents, and pond sedinents, and by preventing potenti al



i ngestion of contam nated ground water;

. Reduce risks to the environnent by preventing direct contact wth,
and ingestion of, contaminants in the wetland sedi ments; and

. Mnimze the mgration of contam nants fromsite soil and wetl and
sedinents that could result in surface water concentrations in

excess of Anbient Water Quality Criteria.

Managenent of Ground Water M gration Response bjectives

. Elimnate or mnimze the threat posed to human health and the
envi ronnent by preventing exposure to the contam nants in the
ground water; and

. Restore contam nated ground water to Federal and State applicable
or relevant and appropriate requirenents (ARARs), including
drinking water standards, and to a level that is protective of
human health and the environnent within a reasonabl e period of
time.

The nmaj or conponents of the renedy selected in the ROD include the follow ng:

. Denolition, decontam nation, and off-site disposal of the
remai ni ng structures.
. Excavation and on-site carbon adsorption treatnent of surface

water fromthe unlined | agoon, with discharge of treated water to
North Run Creek.

. Excavation and off-site incineration treatnment of approximately 70
cubi ¢ yards of KOOl waste fromthe unlined | agoon.

. Construction of a RCRA Subtitle C cap over the area of the site
where the surface soil exceeds the site-specific cleanup |levels as
far into the wetlands as possi bl e.

. Construction of a slurry wall around the perineter of the area
enconpassed by the cap. Installation of a dewatering systemw thin
the confines of the cap/slurry wall to produce an intragradi ent
condition, with on-site treatnment of the collected ground water
and di scharge to North Run Creek. The dewatering system consisted
of two vertical caissons constructed to the bedrock with
hori zontal laterals installed on top of the hardpan and on top of
the bedrock. Of-site disposal of any druns encountered in the

Fill Area during the installation of the slurry wall.
. Excavation, on-site |ow tenperature thermal desorption treatnent,
and onsite disposal of approximately 5,150 cubic yards of soil in

the followi ng "hot spots": CCA Disposal Area, Fill Area, and
DNAPL- cont am nat ed soils between the surface and the hardpan which
occur within 25 feet of the concrete drip pad, the unlined pond,
and the forner bl owdown sunp.

. Consol i dation of surface soils which lie outside the area to be



capped (generally occurring in Wtland Areas A, B, and C) which
exceed any site specific cleanup level to the area of the site to
be capped.

. Excavation and on-site disposal of sedinents in the oxbow of North
Run Creek which exceed the site-specific cleanup | evels. Sanpling
of sedinents in Talley's Pond and the sedi nents which were
previously dredged by the owner of the pond, with excavation,
treatnent, and off- site disposal of any sedi nents which exceed
the site-specific cleanup |evels.

. Re-vegetation of the excavated wetland areas and mitigation of the
|l oss of wetlands by the creation of wetlands of equal or better
val ue.

. I mpl emrent institutional controls to prohibit residential

devel opnent of the site to prevent exposure to the untreated soil
at the site and to prevent residential exposure to the treated
soi|l which neet the cleanup | evels established for the future
light industrial use scenario for the site. Institutional controls
will also prohibit use of the ground water at the site.

. Performlong-termground water nonitoring for at |east 30 years.

Fol | owi ng i ssuance of the ROD, EPA and VPl entered into a Consent Decree
(CD) where VPI agreed to performthe renedi al design and renedial action
(RDYRA) of the renedy selected in the ROD. VPl also agreed to pay past and
oversight costs in the CD. In conjunction with the preparation of the 60%
desi gn docunents, VPl conducted a Val ue Engi neering Analysis of the ROD
remedy. Two maj or issues were addressed in the Val ue Engineering Analysis: (1)
the technical practicability of |ow tenperature thernal desorption treatnent
of the site soil with a non-conbustive air pollution control system (as
selected in the ROD) and (2) the value of soil treatnent, given the then nost
current information on geol ogi cal conditions and contam nant fate and
transport in the ground water.

Treatability tests for the | ow tenperature thermal desorption indicated
new and nore toxic constituents, prinmarily dioxins and benzene, could be
produced during the treatnent process and that these residuals could be
i npossi ble to dispose of either on or off-site due to regulatory constraints.
The ground water fate and transport nodeling denonstrated that the contai nnment
system sel ected in the ROD (construction of a cap and slurry wall and
operation of a dewatering systemw thin this contai nnment area) would
effectively prevent mgration of the existing contam nation under the forner
wood treating area and that treatnment of the "hot spots" would not be
warrant ed. EPA eval uated the ground water nodeling, agreed with its
concl usi ons, and, on August 27, 1996. issued a ROD Anendnent renoving the
requirenent for treatnent of the "hot spots.”

Remedy | npl enent ati on
The Remedial Design (RD), initiated i n Novenber 1993, was conducted in

accordance with the ROD and the ROD Anendnent. Prinarily because of the del ay
caused by the need to i ssue the ROD Anendrent and the | engthy review of the



pre-final (95% design, the final design was not subnmitted for regulatory
review until Septenber 1997

During the pre-final design effort (Novenmber 1996 to April 1997), VPI
sanpl ed the northern portion of the site property to determ ne whether surface
soi|l arsenic concentrations exceeded the site-specific cleanup levels. This
was done to refine the alignnent of the north slurry wall to accomodate a
future rail spur to service potential devel opment north of the site. The
anal ytical results indicated that surface soils on the northern portion of the
property had | evels of arsenic below the site-specific cleanup levels. As
such, EPA and VDEQ agreed to nodify the alignment of the northern slurry wall

In addition, VPl suggested several -other nodifications to the renedy in
the prefinal design:

1. Of-site treatnent and di sposal of extracted ground water rather than
on-site treatnment and di scharge

2. Modi fication of the slurry wall and cap configuration to acconmopdate
future devel opnent of the site and the adjacent property.

3. Directionally drilled laterals in lieu of caissons for ground water
extraction.
4. Elimnate the renoval of material fromthe bottomof the unlined | agoon.

EPA and VDEQ agreed to off-site handling of the ground water, nodifying
the alignment of the cap and slurry wall, using directionally drilled
laterals, and an inspection of the |agoon after it was drai ned to determne
whet her the | agoon material is KOOl waste. In addition, an agreement was
reached between EPA, VDEQ VPI, the U S Arny Corps of Engineers, and the U S
Fish and Wldlife Service to mtigate the renediated wetlands at an off-site
location and to place a restrictive covenant on the area known as Wetland A

In an effort to accommbdate future comercial/light industria
re-devel opnent of the site, VPl proposed to EPA and VDEQ constructing three
structures they ternmed "divider walls." The idea was to only all ow
re-devel opnent of the site inside the divider wall structure. The divider
wal |'s are rectangul ar concrete structures constructed vertically into the cap
with the cap liner attached to both the inside and outside of the concrete
wal I s using enbedded LDPE strips in the walls. These structures allow for a
total area of approxinately 50,000 square feet of potential re-devel opnent.
Wat erstops were inserted in each concrete construction joint for future
foundati on construction. Wilities were also placed inside the divider wall
structure to avoid disrupting the cap if devel opnment occurs. Because this
devi ated fromthe design of the typical RCRA cap and because the RCRA program
is delegated to VDEQ inplenenting this change required state approval of the
concept. VDEQ conditionally approved the installation of divider wal
structures for use in potential future re-devel opnent of the site in January
1997.

VPl awarded the construction contract to Danes & Moore, Inc, the prine
contractor, on January 16, 1998. COHM Cor porati on was sel ected by Danes & Moore
as the nmjor site renediation subcontractor. NewFields, Inc. conducted quality



assurance activities and was VPI's owner's agent for the construction project.
Mobi li zation of the construction contractor began on May 18, 1998. Wrk at the
Site was scheduled for a winter shutdown fromthe end of Novenber 1998 to the
end of April 1999. However, work at the Site did not stop during the winter in
order to make up for the tinme |lost at the beginning of the RA. By continuing
work during the winter, the contractor denobilized fromthe Site on August 10
1999, approxi mately four weeks prior to the anticipated construction

conpl etion date

EPA, VDEQ USAGE, VPI, and VPI's contractors conducted a pre-fina
i nspection on August 3, 1999, which resulted in a list of mnor construction
items for correction by the contractor prior to final EPA approval

The site achieved constructi on conpletion status when the Prelimnary
Close Qut Report was signed on Septenber 2, 1999

EPA and VDEQ have determned that all RA construction activities except
for the inplementation of institutional controls were perforned according to
specifications. It is not expected that cleanup goals for all ground water
contam nants will be reached for nmany years. The Final O ose Qut Report will
not be issued until all ground water |evels have been net.

Syst em Oper ati on/ Operati on and Mi nt enance

VPl is conducting long-termnonitoring and nai ntenance activities
according to the operation and mai ntenance (0% plan that was approved by EPA
in June 2001. The prinmary nai ntenance activities include the follow ng

. Inspect the cap nonthly with regard to vegetative cover
settlement, stability, and any need for corrective action. Al
areas of erosion damage to the cap will be pronptly re-graded
(where needed), patched, and reseeded. In addition, the cap
vegetation is nowed nonthly during the grow ng season

. Inspect the stormwater collection trenches around the perineter
of the cap for debris and sedi nent buil dup. Inspections occur
nmonthly or after any major stormevent. Debris and sedinent are
renoved as needed to keep the trenches clear

. Fl ush out the stormwater collector pipe systemunder the cap
annual | y;
. I nspect the ground water punping systemnonthly, including the

punps, piping, flowindicators, nmotors, ground water |evel probes,
and systemcontrols. Each of the three recovery well punps and the
french drain sunp punp will be di sassenbl ed, replaci ng worn or
non-functioning parts as needed, and reinstalled annually.

. I nspect the ground water storage tanks and the associ ated punps,
pi ping, controls, and alarns nonthly.

. Perform sem -annual ground water nonitoring.

. Take ground water |evel neasurenents nonthly.



. Inspect and submit nonitoring reports on the success of
re-vegetating Wtland A for years 1, 2, 3, 5, 7, and 10 follow ng
the first growing season after planting. This nonitoring period
may be shortened if perfornmance criteria are achieved for three
consecutive years.

As indicated previously, 6.81 acres of off-site prior converted crop
I and was converted back to wetlands as mtigation for disturbing Wetlands A,
B, and C. In the agreenent between VPI and the owner of the crop l|and, the
land owner is responsible to restore the property to a wetland. This neans
that the land owner is responsible for the initial plantings as well as
inspecting, nmonitoring, and reporting on the progress of this work. In
addition, all corrective action on the property is the responsibility of the
I and owner.

&M costs include cap and drai nage structure naintenance, sanpling and
nmonitoring efforts, nonitoring well maintenance, and nai ntenance of Wetland A
&M activities are being performed by VPl under the terns of the Consent
Decree and they have not provided detailed infornmati on regardi ng actua
expenditures for Q&M

V. Progress Since the Last Review

The purpose of this section is to discuss the progress taken on
followup actions included in the previous five-year report.

This is the first five-year review for the site
VI. Five-Year Review Process

The purpose of this section is to describe the activities perforned
during the five-year review process as well as providing a sumary of
findi ngs, when appropriate.

Adm ni strative Conponents

A kick-off neeting for the five-year review was held in the EPA Region 3
regi onal office in Philadel phia on Decenber 12, 2002. Attending the neeting
were Andy Pal estini, the EPA Renedi al Project Manager and the |eader of the
Fi ve- Year Revi ew Team Berni ce Pasqui ni, the EPA hydrogeol ogi st, Benjamn
Cohan, the EPA assistant regional counsel, VPI, and their technical and | ega
representatives. The purpose of the neeting was to di scuss the purpose of the
five-year review, the steps necessary to conplete the five-year reviewreport,
and to work out a schedule for conpleting the work.

Specifically, we discussed the need to schedul e the seni-annual ground
wat er nonitoring such that the results would be incorporated into the
five-year report. In addition, there was a | engthy di scussion on howto
address the institutional controls so that they conforned with the | atest EPA
gui dance.



Communi ty | nvol venent

A notice was placed in the R chnond Tines D spatch on April 8, 2003 to
informthe public that EPA was conducting a five-year review of the site. In
the newspaper ad, EPA solicited the general sentinent fromthe |Iocal community
on how the site operations affects them and whet her anyone had any coments,
suggestions, or recomendati ons regarding the site's nanagenent or operation.
The advertisenent al so provi ded point of contact information for the site.

No feedback was received fromthe comunity as a result of the
adverti senent.

Anot her notice will be placed in the sane newspaper to announce that the
Fi ve- Year Review report for the Rentokil, Inc. site has been conpl et ed.
Information on the results of the review and the report availability will be
part of the announcenent.

A public neeting was not held because of the historically |ow attendance
at the previous neetings for the Proposed Renedial Action Plans for the ROD
and the ROD Anendnent as well as the nmeeting held to discuss the final design.

Docunent Revi ew

The five-year review consisted of a review of rel evant docunents
including the ROD and ROD Anendnent, the Prelimnary d oseout Report, the
Qperation, Miintenance, and Monitoring Summary Reports for 2001 and 2002, and
the Ground Water Monitoring Reports. Applicable ground water cleanup
standards, as listed in the 1993 ROD, were al so reviewed.

Dat a Revi ew

For this Five-Year Review, EPA reviewed the follow ng: the nonthly
ground water |evel nmeasurenents, the analytical results of the four
sem -annual ground water sanpling events to date, and the analytical results
of the ground water collected in the horizontal well system

The purpose of the cap/slurry wall contai nnent system and the horizontal
wells within this boundary is to cause an inward gradi ent across the slurry
wal | so that any contamnation within the containnent systemw |l not mgrate
beyond the slurry wall. There are seven pairs of piezoneters |ocated at the
site (VWPPZ-1 thru VPPZ-14) with one piezoneter fromeach pair |located within
the cap/ slurry wall and the other piezoneter |ocated directly opposite but
outside the slurry wall (Figure 3). Gound water |evel neasurenents are taken
nonthly at each of the piezonmeters to determ ne whether the i nward gradient
exists. Results to date indicate a nostly flat to inward gradient across the
site, with a few instances of a slight outward gradient at several |ocations.

Sem - annual ground water sanpling has been conducted at the site since
July 2001. The sanpling is conducted at the six nmonitoring wells (VPM¥ 1 thru
VPMA 6) | ocated down gradient fromthe former wood treating facility (see
Figure 3). All of the six nonitoring wells are |ocated outside of the slurry
wall, in the saprolitic ground water aquifer.



Model i ng of the existing ground water plune and possible mgration
scenarios over tinme was perforned during the renedial design, as part of the
Val ue Engi neering. This nodel was used to position the ground water nonitoring
wells. VPMM1 was situated outside but immediately adjacent to the western
extent of the nodeled plune to determine if the plune was mgrating in this
direction. VPM¥2 and VPMM 3 are situated inside the nodel ed plunme to nonitor
the advection and di spersion of site contam nants over tinme and their
mgration to the north. VPMM2 was | ocated on the western edge of the nodel ed
plumre and VPMW¥ 3 was | ocated in the central portion of the nodel ed plune.
Based on the nodel projected plunme mgration, concentrations of PCP over tine
inwells VPM¥2 and VPM¥ 3 shoul d decrease as the plune mgrates towards the
north.

The remaining three nonitoring wells (VPMM4, VPM¥5, and VPMN6) were
pl aced al ong the down-gradi ent boundary of the nodel ed plune for the purpose
of monitoring the potential mgration of the plume. According to the nodel,
the plunme could enlarge, over tine, in a northerly direction. In this event,
sanpling results from VPMM4 and VPMNM5 nay indicate slight increases in PCP
concentrations. VPMWM6 is situated outside of the northern nost extent of the
nodel ed plune at year thirty.

In accordance with the ROD, the-ground water sanples are anal yzed for
the site-related contam nants |isted bel ow

. Pol ynucl ear Aromatic Hydrocarbons (PAHs) using EPA Method 8270
. Arseni ¢ (Dissolved) using EPA Method 6010

. Copper using EPA Met hod 6010

. Chr omi um usi ng EPA Met hod 6010

. Zi nc using EPA Method 6010

. Pent achl or ophenol usi ng EPA Met hod 8270

In addition, although not required by the ROD, VPl has agreed with EPA's
request to anal yze for benzene since this contam nant was detected in the
ground water prior to being transported off- site for treatnent and di sposal.

The PCP clean-up level for the site has been set as 1 ug/L, which is the
Maxi mum Cont am nant Level (MCL). Because EPA Met hod 8270 has a detection linmit
of 10 pg/L, sanples with non-detect or J-flagged concentrati ons of PCP were
al so anal yzed using the Single (Selected) Ion Method (SIM with a detection
limt of 1 pg/L.

O the above list, PCP is the one contaninant which has exceeded the
clean- up level every sanpling event to date. The table bel ow shows the
anal ytical results of the four sanpling events to date.



Table 2 -

Moni toring Vel |

Results for PCP

PCP

July 2001 January 2002 July 2002 January 2003
VPMV 1 11 pg/ L 9.4 ug/L 19 ug/L 11 ug/ L
VPMA 2 4,200 pg/L 6, 500 ug/ L 5,900 ug/L 10, 000 ug/ L
VPMN 2 4,400 pg/L 5,500 ug/ L 5,900 pg/ L 5, 800 pg/ L
duplicate — 26 pg/L 25 pg/ L 4 g/ L
VPMV 3
VPMN 4 — 72 ug/ L 0.79 ug/L --
VPMV 5 — 0.46 pg/L -- --
VPMN 6 — 65 ug/L not sanpl ed --
— bel ow detection limt

As can be seen above, PCP was detected at VPMM4 and VPMM¥6 at |evels
exceeding the MCL only during the January 2002 sanpling event. It is thought
these analytical results are the result of the sanpling crew not properly
follow ng the Sanpling and Analysis Plan. Apparently, the person taking the
sanpl es collected the sanples at these nonitoring wells after taking the
sanpl e at VPMNM 2, which is the nost contam nated nonitoring well. During the
next two sanpling events, VPMM2 was sanpled | ast and the analytical results
show that PCP was not detected at these nonitoring wells above the detection
limt.

The follow ng discussion |ists the contam nants detected in each of the
nonitoring wells at the site which exceed MCL's.

At VPMNM 1, the anal ytical data of the four sanpling events to date show
the PCP results exceeded the MCL on every occasion and the Bis(2-ethyl hexl)
phthal ate (BEHP) results exceeded the MCL of 6 pg/L during the July 2001 and
January 2002 sanpling events. No other sanpling results exceeded the
respective MLs.

At VPMNM 2, the analytical data to date show the PCP results exceeded the
MCL on all four of the sanpling events. In addition, the BEHP results exceeded
the MCL during the January 2002 and July 2002 sanpling events. No other
sanpling results exceeded the respective MLs.

At VPMN 3, the analytical data to date show the PCP results exceeded the
MCL during the January 2002, July 2002, and January 2003 sanpling events. In
addition, the BEHP results exceeded the MCL during the January 2002 sanpling
event. No other sanpling results exceeded the respective MLs.

At VPMNM 4, the anal ytical data to date show the PCP results exceeded the
MCL during the January 2002 sanpling event and the BEHP results exceeded the



MCL during the July 2001, January 2002, and July 2002 sanpling events. In
addition, the thalliumresults exceeded the MCL during the July 2001 sanpling
event. This |lone detection of thalliumin the entire nonitoring well network
may have been the result of using the Inductively Coupled Plasna (ICP)

anal ytical nmethod. On January 31, 2001, EPA issued an alert which indicated
that the ICP analytical nethod could result in false positive detection of
arsenic, lead, and/or thallium above their respective MLs. The PRP st opped
using the I CP analytical after EPA notified themof this possibility. Thallium
has not been detected since. No other sanpling results exceeded the respective
MCLs.

At VPMNM5, analytical results to date show the PCP results did not
exceed the MCL at any of the sanpling events to date. BEHP exceeded the MCL
during the January 2002 and July 2002 sanpling events. No other sanpling
results exceeded the respective MLs.

At VPMNM 6, analytical results to date show the PCP results exceeded the
MCL during the January 2002 sanpling event and the BEHP results exceeded the
MCL during the July 2001 sanpling event. No other sanpling results exceeded
the respective MLs.

Wth only four sanmpling events to date, it is difficult to discuss
trends in the analytical results. However, the high | evels of PCP detected at
VPMM 2 in every sanpling event indicates further investigation in the area of
this nonitoring well is necessary. Since the PCP concentrations detected at
VPMM 2 are at percent level of its solubility in water (which could be
indicative of the presence of DNAPL), future sanpling events should include
testing for DNAPL. In addition, because there is comunication between the
saprolite aquifer and the bedrock aquifer, the bedrock should be investigated
to determ ne whether the bedrock aquifer is being inpacted by site
contam nation or could be in the long term Finally, the ground water nodeling
results should be conpared with the actual results to date. The nodel nay have
to be recalibrated using the nonitoring results above. It should be noted that
there isn't a pair of piezoneters in the vicinity of VPMN2.

The ROD required institutional controls be inplenented to prohibit
resi dential devel opment and use of ground water at the site. The PRP' s have
drafted the | egal docurments and submitted themto EPA for review and approval
However, EPA has yet to conplete our review of these docunents

Site Inspection

A Site inspection was conducted on April 10, 2003 by the RPM and Thonas
Modena, the VDEQ Project Manager. Al so attending the site inspection was VPI's
representative, Randy G achek from NewFi el ds.

During the site inspection, we wal ked the entire area of the cap and
wet | and area and i nspected the water building and | oadi ng dock. The cap
appears to be well nmaintained, with no areas of erosion of the cap soil cover
observed. The vegetation on the cap was well naintained. Al though somewhat
sparce in several areas, the vegetation was in better condition since the |ast
site inspection. This is probably due to the end of the drought in the area.
The fence enclosing the capped area is also in good condition



The vegetation in the wetland area al so appears to be in better
condi tion since the drought ended and additional plantings were nade. Al so,
the soil dans placed at the request of the U S. Fish &WIldlife Service are
successfully slowing down the flow of surface water in this area. The dans are
preventing further erosion in this area as well as keeping the area wetter
than previously.

The water building is well naintained, except for the leak in the
roofing material. The PRP has tried several tines to fix the roof and it did
not appear to be leaking at the tine of the inspection. Tinme will tell if this
last fix is successful. The |oading dock is well maintained.

I nterviews

No specific interviews were conducted as part of the five-year review
process. As indicated previously, a notice was placed in the R chnond Tines
Di spatch on April 8, 2003 to informthe public that EPA was conducting a
five-year review of the site but no feedback was received fromthe community.

VI|. Technical Assessnent

The purpose of this section of the five- year reviewis to answer the
follow ng three questions:

. Is the renedy functioning as intended by the decision docunents?

. Are the exposure assunptions, toxicity data, cleanup |evels, and
remedi al action objectives (RAGs) used at the tinme of remedy
selection still valid?

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

question the protectiveness of the remedy?

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

The revi ew of docunents, ARARs, and the results of the site inspection
indicates that EPA cannot at this tinme determ ne whether the entire renedy is
functioning as intended by the ROD and ROD Anendnent.

Cappi ng of the site has achi eved the renedi al objectives to control
contaminant mgration off- site by contai nment of contam nated soil and waste
material, prevent dermal contact and incidental ingestion, and to prevent
continued | eaching of precipitation through the contam nated soil. Al though
the institutional controls to prohibit residential devel opment and use of the
ground water at the site have not yet been inplenented, this is not an issue
yet as no devel opment has taken place in this area. Virginia Properties (VP
the PRP) has submitted a draft of the institutional controls to EPA for
revi ew,

&M of the cap, drainage system and repl acenent wetl ands have been
effective. The site inspection did not identify any issues which woul d
conpromi se the integrity of the landfill cap or the protectiveness of the cap



Wthout additional investigations, it is inpossible to determ ne whether
the contam nation detected at nonitoring well VPMM¥2 is emanating fromthe
interior of the containnent systemor is part of the contam nation that was
al ways outside the slurry wall

A portion of the site known as Wtland A was di sturbed during the
remedi al action. This area was re-vegetated with U S. Fish & Wildlife Service
(USF&W5) approved wetl and plant species in 2000. In 2001, the USF&WB
determ ned that additional plantings were necessary to conply with the
requi renents of the approved &M Pl an. The area was replanted with repl acenent
vegetation for the 2000 plantings that did not survive the initial year. In
accordance with the &M Plan, this area will be nonitored for years 1, 2, 3
5, 7, and 10, beginning the first full growi ng season after the site has been
planted to assure that the criteria stated in the &8 Plan are net. The first
noni toring event was conducted in Cctober 2002. Even though the area
experienced official drought conditions during the 2002 grow ng season
hydr ophyti c vegetation was exhi bited throughout the Wetland A area.

Question B: Are the exposure assunptions, toxicitv data, cleanup levels, and
RACs used at the tine of the renedy still valid?

There have been no changes in the physical conditions of the site that
woul d affect the protectiveness of the renedy.

Changes in Standards and To Be Consi dereds

As the renedial work has been conpl eted, nost ARARs for soi
contam nation cited in the ROD and the ROD Anendrment have been net. ARARs that
still must be net at this time and that have been eval uated include: the Safe
Drinking Water Act (SDWA) from which nany of the ground water clean-up |evels
were derived and ARARs related to generators and transporters of hazardous
wastes. A list of these ARARs is included in Attachnent 2. O these clean-up
levels, the only one which has changed since the tinme of the RODis the ML
for arsenic, which has been revised by EPA from50 pg/L to | O ug/L.

Changes in Exposure Pathways. Toxicitv, and Qther Contam nant Characteristics

There have been no changes whi ch woul d affect the protectiveness of the
r ermredy.

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

No other information has cone to light that could call the
protectiveness of the renedy into question

Techni cal Assessnent Sunmary.

According to the data reviewed and the site inspection, EPA cannot, at
this tinme, nake a determinati on on whether the renedy as a whole is
functioning as intended by the ROD and the RCD Anendnent. Additional
investigations are necessary to determ ne whether the contam nation at VPMM2
is leaking through the contai nment systemor whether this is the contam nation



that was present before the renedy was constructed. Al though the |ack of

institutiona
r ermredy,

controls is not currently inpacting protectiveness of the
they must be inplenmented before devel opnent pressures becone an issue

Continued nonitoring of the Wetland A area is necessary to determ ne whet her

the criteria for successful

been no changes in the physica
protectiveness of the renedy. The ARARs for soi
There have been no changes in the toxicity factors for the

RCD have been net

contam nants of concern that were used in the baseline risk assessnent,

mtigation have been net.

Q her wi se,
conditions of the site that would affect the
contamnation cited in the

there have

and

there has been no change to the standardi zed ri sk assessment net hodol ogy that
could affect the protectiveness of the remedy. There is no other infornmation
that calls into question the protectiveness of the renedy.

VITT. |SSUES

The purpose of this section is to detai
condi tions,

current site operations,

remedy from being protective

any issues related to the
or activities which would prevent the

Table 3 - |ssues
| ssue Currently Affects Affects Future
Pr ot ecti veness Pr ot ecti veness

Pl ume contai nment has No Unknown at this tine
not been confirned
(level s of ground water
cont am nati on detected

at monitoring well
VPMW 2)

Institutional controls No Yes
not i npl ement ed
Wet | and A re-vegetation No No
has not net criteria for
successful nitigation

I X. Recommendati ons and Fol | ow-up Actions

The purpose of this section is to specify the required and suggested

i nprovenents to current site operations

activities,

renedy,

or conditions.




Table 4 -

Reconmendat i ons and Fol | ow Up Acti ons

| ssue Reconmendat Party Oversi ght M | est one Affects
i on/ Fol | ow Respon Agency Dat e Prot ecti veness?
up Action sible (Y'N
Current Future
Level s of Addi ti onal VPI EPA/ VDEQ 11/ 1/ 2004 No Not
ground wat er investigati Known
cont am nati on ons are
detected at necessary
noni toring to
wel | VPMWV 2 det erm ne
whet her
contam nati
onis
emanat i ng
from
cont ai nnent
system
Draft EPA needs EPA N A No Yes
I nstitutional to conplete 12/ 1/ 2003
control s not the review
revi ewed by of the
EPA draft
institution
al controls
Institutional VPl to nmeke VPI EPA 6/ 1/ 2004 No Yes
Control s not any
i npl enent ed necessary
revi si ons
(based on
EPA revi ew)
and
formalize
t he
institution
al controls




Conti nue

noni tori ng
Wet | and A
revegetation
unti

criteria for
successf ul
mtigation is
net

VPl to
conti nue
noni toring
Wetland A
revegetatio
n and
submitting
end- of - year
reports to
EPA and
USF&WB

unti
criteria
are met

EPA/
USF&WS

May 2004




X. Protectiveness Statement

A protectiveness determination of the remedy at the Rentokil, Inc. Site cannot be
made at this time until further information is obtained. Further information will be
obtained by determining whether the contaminant levels at VPMW-2 are due to leakage
from the containment system (cap and slurry wall).

All threats at the site associated with ingestion or dermal contact with
contaminated soil and sediments have been addressed through capping of the site and
excavation and consolidation of those areas of contaminated soil and sediments
previously located beyond the extent of the cap. The capped area is presently fenced to
protect the integrity of the cap.

The ground water clean-up goals selected for the site are protective of human
health and the environment. In the intenm, exposure pathways that could result in
unacceptable risks are being controlled. Even though no one currently uses the
contaminated ground water, institutional controls will be implemented to prevent
exposure to, or ingestion of, contaminated ground water.

Long-term protectiveness of the remedial action will be verified through the
continued monitoring of the ground water plume downgradient of the slurry wall. The
previous ground water modeling results should be compared with the actual ground water
monitoring results to date and the model re-calibrated, if necessary, using the actual
monitoring results.

XI. Next Five-Year Review

Since Site conditions do not allow for unlimited use and unrestricted exposure,
EPA will need to conduct another five-year review of the Rentokil, Inc. Site by
September 2008, five years from the date of this review.

22
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