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Executive Summary

This is the first five-year review for the Bucki ngham County Landfill Site,
The triggering action for this statutory reviewis the initiation of on-Site
construction activities on April 13, 1998. The five-year review is required
due to the fact that hazardous substances, pollutants, or contaninants renain
at the Site above levels that allow for unlinmted use and unrestricted
exposure

The remedy for the Bucki ngham County Landfill Superfund Site in Dllwn
Virginia included regradi ng and cappi ng of the hazardous waste di sposal area
(Option 1 in the Record of Decision (ROD)), institutional controls, and
quarterly groundwater nonitoring. The Site achi eved construction conpletion
with the signing of the Prelimnary O oseout Report (PCOR) dated Septenber 21
1998.

The remedy currently protects human heal th and the environment because none of
the action levels identified in the ROD have been exceeded. Institutiona
controls as called for in the ROD are in place and are neant to prevent the
installation of any wells in the area of the Site. Based upon avail abl e data,
no hurman or environnental receptors are being exposed to Site contam nants.
Institutional controls in the formof deed restrictions have been put in place
by the County. However, in order for the renedy to be protective in the
long-termuncertainties associated with the location and mgration of the
contami nant plune need to be further evaluated. Additional data is necessary
to determne if contanminants are mgrating toward human or ecol ogi cal
receptors and to determine if the renedy, as inplenmented, is fully protective
of human health and the environment as required by the ROD.



Five-Year Review Summary Form

SITE IDENTIFICATION

Site name: Buckingham County Landfill

EPA ID: VADO89027973

Region: 3

State: VA

City/County: Dillwyn/Buckingham County

NPL status: Finai .Deleted (] other (specify)

Remediation Status (choose all that apply): ) under Construction I Operating D Complete
ves (1 noll

Has site been put into reuse? ves NO | YT

Lead agency: EPA [ ] State (A Tribe T} Other Federal Agency

Multipie OUs?* Construction completion date: September 21, 1998

Author name: Christian Matta w/CDM Federal Programs Corporation technical assistance

Author titie: Remedial Project Manager Author Affiliatlon: U.S. EPA - Region 3

Review periad:*™* April 23, 2002 - September 30, 2003

Date(s) of site inspection:

September 17, 2003

Type of revigw:

B rost-SARA

(J Pre-sARA

El NPL-Removal only

I} Non-NPL Remedial Action Site

1 NPL StaterTribe-lead

D Regional Discrstion

Review number: 1 (first) | 2 {second) s (third) 4 Other(specify)

Triggering action:
v/ Actuail RA Onsite Construction
{J construction Completion
[ Other (specify)

[:] Actual RA Start at QU#
[:l Previous Five-Year Review Report

Triggering action date: April 13, 1998

Due date (five years after triggering action date): April 13, 2003

* (“OU" referes to operable unit.) _
** (If a contractor writes the repart, the author name should be written as, “RPM w/ (contractor name) assistance.)
*** (Review period should correspond to the actual start and end dates of the Five-Year Review in WasteLAN.)

Buckingham LF Five Year Review September 2003 . v

AR3024L92



Fi ve- Year Review Summary Form cont'd

| ssues

. The LTGW may not be effectively nonitoring groundwater contaninants.
The remedy as inplemented may not be preventing the mgration of
contami nant away fromthe Site

. Cap Erosion, control of vegetative growh and general cap maintenance.

Recomendati ons and Fol | ow-up Actions

The foll owi ng recomrendations and foll owup actions are based upon EPA' s
review of related docunents, the Site inspection and the concl usion and
recommendat i ons described in the COMreport " Hydrogeol ogi cal Analysis on the
Ef fecti veness of Long Term Ground Water Monitoring", dated February 2003 (see
Appendi x A).

. Install ation of additional nonitoring wells.
. Perform cap mai nt enance

Protectiveness Statenent(s)

The remedy currently protects hunan health and the environnment because none of
the action levels identified in the ROD have been exceeded. Institutiona
controls as called for in the ROD are in place and are neant to prevent the
installation of any wells in the area of the Site. Based upon avail abl e data,
no current hunman or environnental receptors have been exposed or currently are
bei ng exposed to Site contam nants. Institutional controls in the formof deed
restrictions have been put in place by the County. However, in order for the
remedy to be protective in the long-termuncertainties associated with the
location and migration of the contam nant plune need to be further eval uated.
Additional data is necessary to determine if contaminants are migrating toward
human or ecol ogical receptors and to determne if the renedy, as inplenented,
is fully protective of human health and the environnment as required by the
RCD.

Long-term Protectiveness

The long-term protectiveness of the renmedial action will be verified by

i mpl enenti ng the recomrendations detailed in section 9 of the Five-Year Review
Report. At this tine it is not possible to determine if the renedy is
providing long-termprotection as called for the RCD. Current data indicate
that groundwater contamination exists below the cap over the hazardous waste
di sposal area as well as outside the hazardous waste disposal area.

I npl erent ati on of actions necessary to address these reconmendati on will begin
within the next year.

Ot her Comments

No ot her coments.



Section 1

| nt roducti on

The purpose of the five-year reviewis to determ ne whether the renedy at a
site is protective of human heal th and the environnent. The nethods, findings,
and concl usi ons of reviews are docunented in Five-Year Review Reports. In
addi tion, Five- Year Review Reports identify issues found during the review,
if any, and reconmendati ons to address them

The Environnental Protection Agency (EPA) is preparing this Five-Year Review
Report pursuant to the Conprehensive Environmental Response, Conpensation, and
Liability Act (CERCLA) 8121 and the National O and Hazardous Substances

Pol | uti on Contingency Plan (NCP). CERCLA 8121states:

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

Presi dent shall review such renedial action no |l ess often than each five
years after the initiation of such renedial action to assure that hunan
health and the environnment are being protected by the renedial action
being inplenented. In addition, if upon such reviewit is the judgenent
of the President that action is appropriate at such site in accordance
with section [104] or [106], the President shall take or require such
action. The President shall report to the Congress a list of facilities
for which such reviewis required, the results of all such reviews, and
any actions taken as a result of such reviews.

The Agency interpreted this requirement further in the NCP; 40 CFR
8300.430(f)(4)(ii) states:

If a renedial action is selected that results in hazardous substances,
pollutants, or contam nants renmining at the site above | evels that
allow for unlimted use and unrestricted exposure, the | ead agency shall
revi ew such action no less often than every five years after the
initiation of the selected renedial action.

EPA Region 111, has conducted a five-year review of the Renedial Action (RA)
i mpl enented at the Bucki ngham County andfill Superfund Site ("the Site" or
"Site") in Dllwn, Buckingham County, Virginia, Technical support for this
revi ew was provided by CDM Federal Prograns Corporation (CDM. This report
docunents the results of the five-year review

This is the first five-year review for the Bucki ngham County Landfill Site.
The triggering action for this statutory reviewis the initiation of on-Site
construction activities on April 13, 1998. The five- year reviewis required
due to the fact that hazardous substances, pollutants, or contaninants renain
at the Site above levels that allow for unlinmted use and unrestricted
exposure.



Section 2

Chr onol ogy

Table 2-1 lists the chronol ogy of events for the Bucki ngham Site.

Table 2- 1: Chronol ogy of Site Events

Event

Dat e

Site began operating as an open dunp
di sposi ng muni ci pal solid waste

1962

Virginia State Board of Health (VSBH)

Novenber 1972

i ssues Sanitary Landfill Permt

Sanitary landfill permt nodified to 1977

all ow for disposal of 50 gallons per

week of industrial furniture nmaking

wast e

Muni ci pal solid waste operations 1979

ceased and solid waste portion of

landfill covered and cl osed under

supervi si on of VSBH

VSBH approved increase in the 1979
quantity of "special" waste to 30,000

to 40,000 gal | ons per nonth

Site owner applies for interimstatus 1980

EPA performed a Prelimnary June 1, 1980
Assessnent of the Site

Bucki ngham County purchases Site and April 1982
begi ns cl osure

Hazar dous waste portion of |andfill 1983

cl osed

EPA perforned a Site Inspection July I, 1983

Hazard Ranki ng System package
conpl et ed

Novenber 1984

Site proposed to the National
Priorities List

April 10, 1985

First renoval assessment conpl eted

Sept enber 29, 1989

Finali zati on on the National
Priorities List

Cct ober 4, 1989

Adm ni strative Order on Consent
i ssued for Renedial |nvestigation and
Feasability Study (RI/FS)

January 31, 1991




Second Renoval Assessnent conpl et ed

March 26, 1991

Third Renoval Assessment conpl eted

June 28, 1991

Section 2

Chr onol ogy

Tabl e 2-1: Chronol ogy of Site Events (continued)

Event

Dat e

Human Heal th Ri sk Assessnent
conpl et ed

January 15, 1993

Ecol ogi cal R sk Assessnent conpl et ed

April 20, 1993

R/ FS conpl et ed

May 1993

EPA i ssues Proposed Pl an

May 1993

Record of Decision (ROD) signature

Sept enber 30, 1994

EPA issued first Unilateral

Adm ni strative Order (UAO to the
PRPs to inplement the Septenber 30,
1994 RCOD

Sept enber 29, 1995

De mninis Consent Decree for
settlement with de minims parties

Decenber 13, 1995

PRPs conpl ete Remedi al Design

July 2, 1997

PRPs begin on-Site construction of
Renedi al Action

PRPs initiate first round of sanpling
for the Lont-Term G oundwat er
Moni t ori ng Program (LTGWP)

April 13, 1998

PRPs conpl ete RA construction

Sept enber 1998

Prelimnary O oseout Report (PCOR)

Sept enber 21, 1998

EPA i ssues second UAO to Bucki ngham
County for inplenentation of
institutional controls and m nor
Qperation and Mi nt enance
requirenents

March 20, 2000




Section 3

Backgr ound
3.1 Physical Characteristics

The Site is |located al ong County Road 640 in central Bucki ngham County,
Virginia approximately 3.5 mles southeast of the town of Bucki ngham The
intersection of U S Route 60 and U S. Route 15 is approximately 1.5 niles
northeast of the Site.

The Site is located in the Appal achi an Pi ednont Physi ographi ¢ Provi nce. The
surface topography of the area is gently rolling. Elevations in the Site area
vary between approxi mately 540 and 660 feet above sea |level. Elevations in the
imrediate vicinity of the landfill range from approxinately 580 to 620 feet
above sea | evel.

3.2 Land and Resource Use

The Site consists of a 2-acre hazardous waste di sposal area. A 7-acre domestic

waste landfill is |ocated adjacent to the southern border of the Site. The
Bucki ngham County dog pound is |located at the entrance to the property on
whi ch the hazardous waste landfill and donestic landfill are |ocated. The Site

is fenced and is primarily grassy, surrounded by forest. The Horsepen Wldlife
Managenment Area is |ocated approximately three quarters of a mile west of the
Site. The land and resource use in the imediate vicinity of the Site is
unlikely to change fromits current use as rural residential and farmng
property, Several conpanies, including Thomasville Furniture Industries, Inc.,
used the Site to dispose of various wastes between 1962 and 1983. As a result
of these disposal activities, the Site groundwater is contam nated with

vol atil e organi ¢ conpounds (VOCs).

The area of Bucki ngham County totals 371,771 acres, of which 75,854 acres, or
20 percent, was farms in 1997. The general vicinity of the Site is primarily
rural, with several residences near the Site property. The residences obtain
their potable water fromeither private wells or fromthe Troubl esonme Ceek
Reservoir. Since there are no | arge urban centers in the County, the

popul ation is classified as nmostly rural -urban, and in the 2000 census total ed
15, 623.

Agriculture is an integral part of Bucki ngham County's econony, and cash farm
income totaled $17.2 mllion in 1997. According to the 1997 Census of
Agriculture, there were 370 farnms in the county, averaging 205 acres in size.

Forestry is also inportant for the County econony. The production of saw
tinber, railroad ties, and other itens provides an inportant source of incomne
and enpl oyment. Qher jobs are provided by the area's thriving nineral

i ndustry, as Bucki ngham County slate is well known throughout the country as
superior roofing material.



3.3 History of Contam nation

From 1962 to 1982, the area enconpassing the Site was owned and operated by
Joseph Love. Initially it was used for disposal of nunicipal solid waste and
received a sanitary landfill permt by the VSBH |In 1977, the sanitary
landfill permt was nodified to allow for disposal of 50 gallons per week of
industrial furniture-making waste. In 1979, the VSBH approved an increase in
the quantity of "special" waste to 30,000 to 40,000 gallons per nonth

The area known as the Site is conprised of a nunber of trenches known to
include an evaporation trench, two disposal trenches, a barrel trench and a
barrow' pit. This approxinmately two acre area is identified in the ROD as the
hazar dous waste di sposal area. In general, operations in the hazardous waste
di sposal area involved the receipt of drumred |iquid wastes which were poured
into the evaporation trench. The trench was periodically cleared of solid
residues that remai ned after evaporation and/or percol ation. These residues
were transferred to one of the two di sposal trenches. The enpty druns were
then crushed and placed in the barrel trench where they remain. The borrow pit
suppl i ed cover soil for the entire operation

3.4 Initial Response

The solid waste landfill was covered and closed in 1979 under the supervision
of the VSBH however, the hazardous waste di sposal operations continued. In
April 1982, the County purchased the Site and contracted Schnabel Engi neering
Associ ates to cl ose the hazardous waste di sposal area

I'n Novenber 1984, the Hazard Ranki ng System scoring package was conpl eted and
the Site was finalized on the NPL on Cctober 4,1989. On January 31, 1991
several Potentially Responsible Parties (PRPs) and EPA entered into an

Adm ni strative Order on Consent to conduct a Renedial |nvestigation and
Feasability Study (RI/FS) at the Site. Field work for the Renedial
Investigation (RI) was conducted March through July 1992. The R was accepted
on March 24, 1993. The FS was accepted on May 3, 1993

3.5 Basis for Taking Action

Contaminants in groundwater are primarily volatile organi c conpounds, and

i nclude 1, 2-bronoet hane, |, 2-dibrono-3-chl oropropane, 1, 1-dichl oroethyl ene,
1, 2-di chl or opropane, cis-and trans- |, 3-dichl oropropyl ene,

1,1, 2, 2-tetrachl oroet hane, acetone, nethylene chloride, tetrachl oroethyl ene,
trichl oroethyl ene, vinyl chloride, 1,1,2-trichlorothane, and

1, 2-di chl or oet hane.

As previously noted, contam nants in groundwater are primarily volatile
organi ¢ conmpounds. The apparent source of contam nation was the waste buried
and dunped in the hazardous waste di sposal area. Unacceptabl e cancer and
system c health risks were identified with respect to the future residentia
use scenario (i.e., hypothetical future residents living adjacent to the Site
and using groundwater for drinking, or mgration of contam nated groundwater
to existing residential wells). The excess lifetine cancer risk deternined
under the future use exposure scenario fromincidental inhalation, incidenta
ingestion, and dermal absorption of contam nants in groundwater was determ ned



to be 2.6xI O 1. This exceeded EPA's target range of 1xIO 1 to 1xIO 6. Most
of the risk was determned to be associated with the ingestion of VOCs in the
cont anmi nat ed groundwat er.

Wth respect to noncarcinogenic systenmic risks a total Hazard Index (H) of
greater than one was cal cul ated based on a nunber of VOC s. The H under a
future residential exposure scenario for an adult was determ ned to be 58 and
112 for a child. The cal cul ated Hazard I ndices were based on a comnbi ned
exposure due to the groundwater ingestion and volatile inhalation.

Section 4

Renedi al Acti ons
4.1 Remedy Sel ection

The ROD for the Site was signed on Septenber 30, 1994. The ROD specified the
foll owi ng conponents;

. G oundwat er nonitoring

. RCRA mul til ayer cap

. Optional excavation and of f-Site incineration

. Preparation of a focused FS for the barrel trench

. A contingency provision for punp and treat with air stripping, if needed
. Perineter fencing

. Deed noti ce

The Remedi al Action bjectives (RAGCs) for this Site were to protect hunan
health and the environnent frompotential current and future risks associated
with the foll owi ng exposure scenari 0s:

. Exposure via incidental ingestion of surface soil and dernal absorption
of contam nants fromsurface soil; "Incidental ingestion of surface
wat er and dernmal absorption of contam nants from surface water;

. Inci dental ingestion of sedinents and dernal absorption of contam nants
from sedi ment ;

. Inci dental ingestion of groundwater, dernmal absorption of contani nants
from groundwat er, and inhal ati on of VOCs from bathing in groundwater;
and,

. Inci dental ingestion of |eachate and dernmal absorption of contaninants

from| eachate.
4.2 Remedy | nplenentation
In Septenber 1995, EPA issued a Unilateral Administrative Order (UAO, EPA
Docket No. H -95-65-DC to the PRPs after negotiations to inplenent the RO RA
wer e unsuccessful. The UAO required the PRPs to inplenent the renedy described

in the ROD. The RD was approved by EPA in July 1997.

The Remedi al Action (RA) began in April 13, 1998. The components of the
constructed RA included the foll ow ng:

. Regradi ng to achi eve the grades and sl opes for the acceptance of the



cover system and subgrade preparation which involved gradi ng and
pl acenent of conpacted general fill;
. Installation of the first geosynthetic el ement on the prepared | andfill;
. Construction of a gas vent |ayer nade of geoconposite drainage nateria
on top of the hazardous waste di sposal area. The passive gas venting
| ayer consisted of installation of a peripheral gas collection trench
just beyond the |ateral extent of the hazardous waste disposal area. The
trench is designed to ninimze the subsurface |lateral mgration of any

gas to areas outside the landfill limts;

. A geoconposite clay liner was placed, followed by a linear |ow density
pol yet hyl ene | i ner;

. A geoconposite drai nage | ayer was placed followed by an 18 inch thick
protective |layer of conpacted general fill on the cover systemwth a 6-
inch thick topsoil |ayer. The capped area was then planted with grass to
keep the soil cover fromeroding thereby protecting the cap conponents;

. Surface water diversion ditches were installed to convey surface water
away fromthe hazardous waste di sposal area;

. Perimeter fencing was installed around the edge of the cap to limt
access.

The Site achi eved construction conpl etion status when the Prelimnary d ose
Qut Report was signed on Septenber 21,1998. Initially the EPA tried to
negotiate inplenentation of the institutional controls wth Bucki ngham County,
the owner of the Site. After over a year of failed negotiations aimed at
agreenent on the terns of a Consent Decree, a Unilateral Adm nistrative O der
(UAO was issued to Bucki ngham County on March 20, 2000. The UAO required them
to inplenment the deed restrictions called for in the ROD, conduct m nor
operation and naintenance activities such as nowi ng the cap and posting signs
around the landfill. EPA received notification from Bucki ngham County that the
deed restrictions had been entered into the County records and have received
quarterly progress reports docunmenting activities associated with the
operation and nai ntenance of the cap and associ ated drai nage conponents and
fence.

4.3 System Operation/ Operation and Mi ntenance

The PRPs are conducting long-termnonitoring and mai ntenance activities at the
Site in accordance with the Long Term G oundwat er Mbnitoring Program (LTGW)
Wrrk Plan, submitted in February 1998 by Parsons Engi neering Science. The
LTGW calls for quarterly groundwater nonitoring, which includes nonitoring of
the landfill point of conpliance wells and the two nearest downgradi ent
private potable water supply wells.

In addition to the groundwater nonitoring, operation and mai ntenance (Q&V)
activities are al so being conducted. The prinmary activities include:

. Vi sual inspection of the cap with regard to vegetative cover,
settlement, stability, and any need for corrective action;

. Periodi c nowi ng of the vegetation on the cap surface;

. I nspection of the drai nage swal es for bl ockage, erosion and instability,
and any need for corrective action, and; "lInspection of the condition of

t he groundwater monitoring wells.



There have been issues related to &M for the hazardous waste di sposal area.
There has been |imted nmai ntenance of the cap, and there are erosion concerns
at the northwestern corner of the capped area. Further information is
presented in Section 6.5.

G oundwat er nmonitoring is being conducted in accordance with the ROD. Sanpl es
have been collected on a quarterly basis from point of conpliance wells

| ocated not farther, than 150 feet fromthe edge of the cap, a downgradient
well located at a residence and a downgradient well |ocated at a church. This
quarterly sanpling has been conducted by the PRPs, with split sanples being
accepted by EPA. To date, no VOC action | evel has been exceeded in groundwater
sanpl es collected fromthe point of conpliance wells or the two downgradi ent
well's. However, |low | evels of VOC contami nation has been found in point of
conpliance wells with increasing concentration trends in VOC | evel s bei ng
identified.

Section 5

Progress Since Last Five-Year Review
This is the first five-year review for the Site.
Section 6

Fi ve- Year Revi ew Process

6.1 Adm nistrative Conponents

The Bucki ngham Fi ve- Year Revi ew team was | ead by the EPA Renedi al Project
Manager Christian W Malta. Technical support was provided by COM Cor porati on.
The EPA RPM conferred with the EPA Toxi col ogi st, EPA hydrogeol ogi st and
Virginia Departrment of Environnental Quality Project Manger as needed.

The Site inspection occurred on Septenber 17, 2003 and was conducted by the
EPA RPM in conjunction with CDM personnel .

6.2 Community I nvol vement

A Fact Sheet was sent to residents of the community during Septenber 2003, to

informthemof the current status of the Site and to obtain their invol venent

in the five- year review process. The Fact Sheet updated the Site progress and
announced the initiation of the Five-Year Review Point of contact infornation
was provi ded.

A public notice announcing the start of the Five-Year Review at the Bucki ngham
County Landfill Superfund Site appeared in the Farnville Herald on August 7,
2003. The notice expl ai ned the Five-Year Review process, provided point of
contact information, and identified the |ocation of the information repository
for the Site. In addition, notices announcing the Five-Year Review and seeking
public comrent were hand- delivered to several residences and two churches
near the Site.



A second public notice will be run in the newspaper announcing the conpl etion
of the Five-Year Review and the availability of the Five-Year Review Report in
the information repository at the Bucki ngham County Library. In addition, a
fact sheet will be prepared and distributed summari zi ng the process and
findings of the Five-Year Review

No feedback fromthe community was received as a result of either the Fact
Sheet or advertisemnent.

6.3 Docunent Revi ew

The Five-Year Review consisted of a review of relevant documents including the
FS, Proposed Plan, ROD, R RA Report, the Long Term G ound Water Mnitoring
Wrrk Plan, Quarterly G oundwater Mnitoring Reports and the Hydrogeol ogi cal
Anal ysis on the Effectiveness of Long Term G ound Water Mbnitoring Report.

6.4 Data Revi ew

An eval uation of the data collected during the LTGW, relevant docunents
listed above as well as other historical Site data, was conpleted in the COM
report "Hydrogeol ogi cal Analysis on the Effectiveness of Long Term G ound
Water Monitoring" (HA Report), dated February 2003. The HA Report is included
as Appendi x A

The intent of the HA Report was to review all relevant docunentation regarding
the LTGW and determine if it is performng as required to intercept any
contami nation that may be migrating away fromthe hazardous waste di sposal
area. The overall findings of this report suggest that there nay be
deficiencies in the LTGW, and that contami nation may be migrating to areas
not being nmonitored by the LTGW.

The State reviewed key data for this Five- Year Review and has concurred with
EPA' s findings.

6.5 Site I nspection

The EPA RPM directed CDM personnel to conduct a technical assessment of the
Site on August 29, 2003, in order to assess the physical status of the capped
area. On Septenber 17, 2003, the EPA RPMin conjunction w th CDM personnel
conducted a followup Site inspection. The purpose of the Site inspection was
to review the findings of the CDM assessnent of the cap systemand review the
concl usi ons and reconmendati ons of the CDM HA Report Analysis in relation to
the physical setting of the Site.

The assessnment concluded that the cap and associ ated drai nage features had not
been recently nmintai ned by Bucki ngham County. Failure to performthe required
mai nt enance activities can adversely inpact the cap. During the assessnent it

was noted that:

. The vegetated cap has not been nowed recently; overgrowth is evident.
I mproperly maintai ned vegetation can cause a reduction in the drai nage
off the cap surface and may lead to infiltration under the cap. At the
tine of the Site inspection saplings were noted as bei ng present on the



cap, indicating that the cap has not been nmowed recently. However, the
vegetati on was not determ ned to be exceedingly overgrown and appeared
to be preventing erosion of the soil cover except for the north west
corner which has bare spots and evi dence of erosion

. The drai nage swal e runni ng southeast to northwest on the cap is not
adequat el y conveying water flow off the cap surface. Pools of water and
saturated soil and vegetation due to ponding water was noted during the
assessnent. This condition may lead to infiltration of water through the
cap and/or may indicate that the drainage |ayer is not properly
conveying water off the cap. The condition was not observed during the
followup Site Inspection

. Ri prap check danms |ocated in the drai nage swal es are snothered with
vegetation. This condition may inpede drainage away fromand off of the
cap |l eading to areas of pending.

. Surface runoff fromthe landfill is directed to a perineter drai nage
ditch, which then flows off-Site to the Warner Branch of Cooper O eek
Drai nage features in place for runoff managerment include small riprap
check danms, |ocated at the entrance and exit points of the perineter
ditch. Although vegetative overgrowh is apparent on the perineter
ditch, the perineter drainage features are in good condition

. Due to soil erosion and/or animals burrowi ng over an extended tine
period, a gap between the bottomof the Site security fence and the
ground surface has remained. At the time of the technical assessnent
nurerous holes were noted in the security fence surroundi ng the cap
During the Site inspection it was noted that maintenance had been done
on the fence and the holes were patched with wire.

6.6 Interviews

Interviews were conducted with a small nunber of residents near the Site

Addi tional residents and Bucki ngham County officials were al so contacted, but
declined the opportunity to meet with EPA as part of the Five-Year Review
comrunity invol venent process

Residents that were interviewed noted that there has not been nuch di scussion
about the Site in the comunity for several years. Concerns about the Site's
potential inmpact on property values were conveyed. One of the residents
interviewed, whose property had been for sale, was questioned about the Site
by a potential buyer. No incidents of vandalismor trespassing at the Site
were reported.

The cl eanup inplemented at the Site was not the renedy initially recommended
by EPA. In response to extensive community conment on the Proposed Plan, EPA
renmoved the excavation and groundwater treatnent conmponents of the remnedy.

Resi dents |iving downgradi ent of the Site expressed doubts about the
protectiveness of the cleanup and concern about remraining health threats

possi bly posed by the Site. They referred to recent groundwater nonitoring
results when noting the opinion that nmonitoring wells nmay not be properly
located to determine the |ocation of the contam nant plume. The residents al so
bel i eved that EPA' s excavation renedy woul d have been better than the current



cont ai nnent renedy.

The residents interviewed had mixed feelings about how well they have been
kept informed about the Site during the past 5 years. One resident felt well
inforned and expressed confidence in EPA' s nmanagenment of the Site. Qthers did
not feel that they had been provided the information they needed and
requested. In particular, after having been warned not to drink their water in
1984, they were unsure if their well water was now safe to drink and have been
anwaiting a witten response to this question. In response to these concerns,
EPA expl ai ned that additional investigation at the Site would be done if

det erm ned necessary during the Five-Year Review

Al those interviewed felt that Bucki ngham County shoul d take care of any
addi tional work that mght be needed at the Site, regardl ess of cost.

Information gathered during the interviews is included in Appendix B

Section 7

Techni cal Assessment

7.1 Question A Is the renedy functioning as intended by the decision
docunent s?

Qur review of the relevant docunents and the results of the Site inspection
indicate that the renmedy is not currently functioning as intended by the ROD.
The cappi ng of the disposal areas have achi eved the renedi al objectives

contai ning contam nated soil and waste nmaterial, preventing dernal contact and
incidental ingestion, and preventing | eaching of precipitation through the
contam nated nmaterial. However, it is unclear if the cap has prevented the
mgration of contam nants fromthe source area (see Appendi x A)

As part of the Five-Year Review effort CODMwas tasked by the EPA RPMto

anal yze the effectiveness of the LTGW and identify if the point of conpliance
nonitoring wells are properly located to effectively nmonitor or intercept
groundwat er contam nants that nay be migrating frombeneath the landfill. CDM
presented the analysis of the LTGW in a February 2003 report entitled

Hydr ogeol ogi cal Analysis on the Effectiveness of Long Term G oundwat er
Moni t ori ng, Bucki ngham County Landfill, Buckingham Virginia and it is
provided in Appendi x A The overall conclusion of the report is that the LTGW
is not effective in nonitoring groundwater contamination at the Site. Based on
the data reviewed for the hydrogeol ogi cal analysis, it appears that
contamination is mgrating to a location that is not being nonitored by the
LTGW point of conpliance wells. Furthernore, it appears no data are avail able
that describes the location or novenent of a contam nant plune or possible
cont am nant pl une.

In addition, there are issues with the O8&M of the cap and the drai nage system
These issues include erosion underneath the security fence, |ack of

nmai nt enance/ nowi ng of the cap area, and brush growing on the cap. Due to the
hi gh |l evel of vegetative overgrowh, drainage nay be inpeded which may lead to
conditions that pronbote water infiltration underneath the cap. Tree roots nay
conpronm se the integrity of the cap. These conditions all contribute to



weakeni ng the protectiveness of the renedy.

The institutional controls were put into place follow ng i ssuance of the My
20, 2000, UAO to Bucki ngham County by EPA. The UAO cal led for inplenmentation
of deed restrictions as institutional controls to prevent exposure to, or
ingestion of, contam nated groundwater, as outlined in the ROD. The UAO al so
required the County to perform m nor operation and mai ntenance activities such
as access control, posting of signs, nmowi ng of the cap, maintaining |ocks on
the wells and access gates, and providing inspection reports to the EPA

The quarterly residential well sanpling has been operating as intended. The
remedi al objective to prevent contact with contam nated groundwat er has been
met. No action |evels, as determned in the ROD, have been exceeded in the
residential well samples or in the point of conpliance wells.

7.2 Question B: Are the exposure assunptions, toxicity data, cleanup |evels,
and RAGs used at the tinme of the renedy still valid?

There have been no maj or 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.
There are no changes to note.

Many of the Applicable or Rel evan and Appropriate Regul ati ons (ARARs)
identified in the ROD have been conplied with during the inplenentation of the
work al ready conducted at the site. The remaining ARARsS will be conplied with
during the ongoing nmonitoring and O%M activities, or during inplementation of
the contingent remedy.

Changes i n Exposure Pathways, Toxicity, and QG her Contam nant Characteristics
There are no changes to note. Information to date indicates that the
contami nants have remained within the 150 foot point of conpliance.

7.3 Question C Has any other information cone to tight that could call into
question the protectiveness of the remedy?

Anal ytical data that has been collected during the LTGW was eval uated in
conjunction with other historical analytical and hydrogeol ogi cal data. The
data reviewis presented in Appendix A Based on the information, it can not
be determned if the remedy will provide the long termprotection required by
the ROD. The remedy has been determned to be protective in the short term
because no action levels identified in the ROD have been exceeded.

In summary, the functionality of the current conpliance well network to
monitor Site contam nant migration is uncertain and the position of the
groundwat er contam nant plume is unknown. Wile no ROD contami nant |evels have
been exceeded in either the point of conpliance wells or the two downgradi ent
residential wells, it can not be determined if this is due to renedy
effectiveness, the contaninants mgrating al ong pathways not being intercepted
by the point of compliance wells, or sinply because the contaninants have not
had sufficient tine to mgrate to the point of conpliance wells.



7.4 Techni cal Assessnent

Based on review of the quarterly nonitoring data gathered over the last five
years, the HA Report and information identified in the RI/FS, adequate
measures may not be in place to ensure that the point of conpliance wells are
actual ly monitoring the contam nated groundwater plume in a manner that would
provide warning that the plume is noving off-Site. Data reviewed indicates
that the groundwater plune is not fully delineated and the | ack of sanple
collection fromSite wells, other than those |ocated 150 feet fromthe edge of
the cap, has created a situation that does not allow tracking of the

contami nated groundwater. Data presented in the HA Report indicates that the
cont ami nat ed groundwater nmay be migrating to areas not nonitored by the |ong
term groundwat er noni toring programand sone point of conpliance wells may not
even be placed at a depth that will allow interception of contaninated
groundwat er because the well is not deep enough.

The recomrendations identified in the Five- Year Review should be inpl enented
as a first step toward achieving an effective LTGW that will track the

contami nated groundwater |ocated on- Site. Adjustnments to the LTGW as well as
addi ti onal data needs can then be identified and addressed as needed.

Section 8

| ssues

| ssue Currently Affects Affects Future
Protectiveness (Y/'N) Prot ecti veness (Y/N)

LTGW nmay not be N Y
effectively nonitoring
gr oundwat er

contami nants. The remnedy
as inplemented nay not
be preventing the

m grati on of contam nant
away fromthe Site.

Er osi on/ veget ati ve N Y
growt h/ cap nai nt enance

Section 9

Recommendati ons and Fol | ow- Up Acti ons

The recomrendations and foll ow up actions are based upon our review of related
docunents, the Site inspection and the findings and concl usi ons described in
the CDM report "Hydrogeol ogi cal Analysis on the Effectiveness of Long Term

G ound Water Monitoring", dated February 2003



(see Appendi x A).

| ssue

Recomendat i o
ns/ Fol | ow Up
Actions

Party
Responsi bl e

Over si ght
Agency

M e-
st one
Dat e

Affects
Pr ot ecti veness

(YI'N

Current Fut ur
e




The
functionality
of the current
conpl i ance wel |
network to
noni t or
cont am nant
mgration is
uncertain and
the position of
t he groundwat er
cont am nant
plure is
unknown.

Moni t ori ng
wel | s shoul d be
installed in
areas where
hydraul i ¢

gradi ents and/
or contam nant
trends suggest
t he presence of
addi ti onal

gr oundwat er
cont am nati on

-Installation
of MM4SL

adj acent to
MW 4S and
screen

i mredi ately
above bedrock
(see figure
in Appendi x A
for well

| ocati ons)

-Installation
of MW 5BR and
screen at a
dept h bel ow
MV 5B

-Installation
of MWV 7B and
screen in
bedr ock

-Installation
of MW 22BR
and screen at
a depth bel ow
MM 22B

-Installation
of MW 23BR
and screen at
a depth bel ow
MM 23B

-Installation
of MW 25SL
and screen

ri ght above
bedr ock
surface

-During two
quarterly
events (a
hi gh-fl ow and
| owfl ow
peri od)
within a
12-nonth
peri od,

gr oundwat er
sanpl es
shoul d be
col lected
fromall

PRP

EPA

12/ 2004




Section 10

Pr ot ecti veness St at ement

The remedy currently protects hunan health and the environnment because none of
the action levels identified in the ROD have been exceeded. |nstitutional
controls as called for in the ROD are in place and are neant to prevent the
installation of any wells in the area of the Site. Based upon avail abl e data,
no current human or environnental receptors have been exposed or currently are
bei ng exposed to Site contam nants. Institutional controls in the formof deed
restrictions have been put in place by the County. However, in order for the
remedy to be protective in the long-termuncertainti es associated with the

| ocation and nigration of the contam nant plume need to be further eval uated.
Additional data is necessary to determine if contam nants are migrating toward
human or ecol ogical receptors and to determne if the renedy, as inplenented,
is fully protective of human health and the environment as required by the
RCD.

Section 11

Next Revi ew

The next five-year review for the Bucki ngham County Landfill Site is required
by Septenber 2008, five years fromthe date of this review
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Section 1
Introduction

CDM Federal Programs Corporation (CDM) was tasked by the U.S. Environmental Protection
Agency (EPA) under the Response Action Contract for Remedial Planning and Oversight
Activities in EPA Region I11 (RAC Il - Contract 68-S7-3003 ) to analyze the effectiveness of
the long term groundwater monitoring program (LTGWMP) at the Buckingham County Landfill
Site. The site is located in Buckingham County, Virginia.

1.1 Background

The Buckingham County Landfill Site, also known as the Love Container Site, is a former
hazardous waste disposal area that was closed in 1982. The types of wastes allegedly disposed at
the site include dried laquer, peel coating glues, reclaimed laquer thinner, and hundreds of drums
of waste laquer still bottoms from solvent recovery plant.

During the remedial investigation (RI) performed during the early 1990s, elevated concentrations
of groundwater contaminants were identified in site monitoring wells. The highest
concentrations of contaminants were identified in wells that monitored groundwater directly
beneath the hazardous waste disposal area (HWDA) of the landfill. The most dominant type of
groundwater contaminants was (and still is) volatile organic compounds (VOCs). The remedy
selected for the site included capping the HWDA and performing quarterly groundwater
monitoring at the wells installed approximately 150 feet from the perimeter of the HWDA. In the
mid-1990s the HWDA was capped and in September 1998 the LTGWMP began.

During the RI significantly elevated concentrations of VOCs were detected in the wells installed
beneath the HWDA.. For example, 15 VOC action levels were exceeded at well location
MW-2SL, which is near the center of the landfill. Additionally, the concentrations of the VOCs
were well above the action levels; for example, tetrachloroethene (PCE) was detected at a
concentration of 1,800 micrograms per liter (ug/1), which is 360 times greater than the MCL
(maximum contaminant level) of 5 ug/I.

1.2 Report Purpose and Organization

The purpose of this report is to analyze the effectiveness of the LTGWMP and identify if the
compliance monitoring wells are properly located to effectively monitor or intercept
groundwater contaminants that may be migrating from beneath the landfill. Although VOCs
were detected at significantly elevated concentrations beneath the HWDA during the RI, no
action levels have been exceeded for samples collected from the perimeter wells during the
LTGWMP.

This report provides the results of CDM's hydrogeological analysis. The report is organized into
the following sections:

1-1



Section 1
Introduction

Section 1 - Introduction

Section 2 - Site Description Summary

Section 3 - Groundwater Movement

Section 4 - Contamination Trends

Section 5 - Conclusions and Recommendations
Section 6 - References

The RI Report, the LTGWMP Work Plan, several quarterly reports, an analytical data summary

package, a previous review document, and discussions with EPA personnel were used to prepare
the analysis. The documents are listed in Section 6.
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Section 2
Site Description Summary

This section contains background information to support the hydrogeological .analysis. The
information was located in the Final Remedial Investigation Report (Engineering-Science, Inc.
1993) and the Long Term Groundwater Monitoring Program Work Plan (Parsons Engineering
Science, Inc. 1998).

2.1 Location and Physiography

The site is located along County Road 640 in central Buckingham County, Virginia
approximately 3.5 miles southeast of the town of Buckingham. The intersection of U.S. Route 60
and U.S. Route 15 is approximately 1.5 miles northeast of the site. The site location is shown in
Figure 2-1.

The site is located in the Appalachian Piedmont Physiographic Province. The surface topography
of the area is gently rolling. Elevations in the site area vary between approximately 540 and 660
feet above sea level. Elevations in the immediate vicinity of the landfill range approximately
from 580 to 620 feet above sea level.

2.2 Geology

The geology of the site is typical to the Piedmont Province: bedrock overlain by saprolite and
residuum.

The rocks of the Candler formation underlay the site. The Candler formation is predominantly
phyllite although metagreywackes have also been encountered. The dip of the bedding appears to
be toward the southeast at approximately 80 degrees. Overlying the bedrock is the
unconsolidated saprolite and residuum. The unconsolidated materials have been described as silt,
silt/clay, and silt/sand matrices. Generally the saprolite becomes more granular than the
residuum and it contains some relict structures of the parent rock. The total thickness of these
two units ranges from 65 to 140 feet. Generally, the thickness of the residuum is less than 20
feet.

2.3 Hydrology

At the surface, the site is drained by Cooper Creek to the north and by the Warner Branch of
Cooper Creek to the south. A drainage ditch located west of the site discharges surface water
into an unnamed tributary of the Warner Branch. The unnamed tributary flows south-southwest
of the site.
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Section 2
Site Description Summary

In the subsurface, groundwater occurs in all three geologic units. From water levels collected in
June 2002, depth to water near the unnamed tributary ranges from approximately 15 to 20 feet
below ground surface (bgs), but at the upper elevations on the site, the depth to groundwater is
approximately 40 to 45 feet bgs. These depth ranges compared to the depth ranges of the RI,
summarize the water level decreases that have been experienced at the site and attributed to the
long term drought. In the RI (water levels collected in 1992) the depth ranges were
approximately 5-10 feet bgs near the tributary and approximately 25 to 30 feet in the upper
elevations.

Bedrock groundwater occurrence and flow is controlled by secondary openings (or fractures).
Foliation and lineament analyses have been performed in an attempt to identify the directional
trend of the fractures. The average foliation strike is to N34°E and dips 82°5E. Lineaments have
also been identified to trend to the northeast with a second set that trends perpendicular
(northwest). In the saprolite, groundwater flow may also be controlled by relict fractures.
However, as the saprolite becomes more weathered and the relict structures are lost, groundwater
occurrence and movement is between the grains of the weathered material.
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Section 3
Groundwater Movement

This section describes groundwater movement at the site based on three concepts: horizontal
hydraulic gradients, vertical hydraulic gradients and groundwater velocity. The purpose of
conceptualizing the movement of groundwater is to aid in the analysis of the hydrogeological
system and to help determine the effectiveness of the LTGWMP.

3.1 Horizontal Gradients

Groundwater elevations collected quarterly during the LTGWMP indicate that the horizontal
gradient is, in general, to the northwest in the saprolite and to the west-northwest in the bedrock.
Figures 3-1 and 3-2 illustrate the potentiometric surface of the saprolite and bedrock,
respectively, for the June 2002 quarterly event, which was the most recent event conducted for
which data was available. Similar potentiometric surfaces for these two units can be seen for the
June 2001 quarterly event, which are presented in Appendix A. The June 2001 event is the most
recent event in which water levels are available for all monitoring wells (except for MW-3S).
Groundwater levels are provided in Table 3-1.

3.2 Vertical Gradients

Figure 3-3 provides a cross section location map and Figures 3-4 through 3-11 illustrate the
hydrogeology in cross-sectional view for water levels collected in December 2000, June 2001,
March 2002, and June 2002. The four dates represent the two earliest (December 2000 and June
2001) and two latest (March 2002 and June 2002) data sets that were made available to CDM.
Proximal surface water bodies are included in the cross sections for comparison to the
monitoring well zone depths. Groundwater elevations plotted in a cross-sectional view aid in
providing an idea of the vertical gradients within a hydrogeological system.

Cross section A-A'is shown in Figures 3-4 through 3-7 for December 2000, June 2001, March
2002, and June 2002, respectively. The plane of Section A-A"is nearly parallel to the horizontal
groundwater gradient. As shown in the figures, the gradient appears to be relatively consistent
among the four time periods. Referring to Figure 3-5, southeast of the landfill and beneath the
landfill’s southeast edge, the gradient is downward. Beneath the center of the landfill, the
gradient is nearly horizontal. Then, near the landfill’s northwest edge, the gradient in the bedrock
tums sightly downward and the gradient in the unconsolidated material turns slightly upward.

Cross section B-B' is shown in Figures 3-8 through 3-11 for December 2000, June 2001, March
2002, and June 2002, respectively. The plane of Section B-B’ is nearly parallel to the bedrock
foliation trend. Arrows were placed to indicate the expected gradient direction based on the head
potential measured. Equipotential lines were not drawn since the plane of the section is not
parallel to the horizontal flow gradient. The gradients observed in this view are slightly more
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Section 3
Groundwater Movement

complicated than in Section A-A’. However, the gradients appear to be consistent among the
four dates examined. Beneath the landfill a gradient to the northeast (toward MW-4S) is
detectable in the shallow depths of the saprolite. This gradient is opposite to that expected since
the landfill is positioned on a southwest facing slope and shallow gradients typically follow
surface topography (i.e., the gradient would be expected to be to the southwest). At depth, in the
bedrock peak beneath the landfill, it appears the gradient is split; from MW-2B gradients exist to
the northeast and southwest. Additionally, as noted in the A-A' sections, the gradient | is to the
northwest at this location also. This nearly radial flow pattern is likely due to the bedrock peak
occurring beneath the landfill.

In addition to cross sections A-A' and B-B', other hydrogeological cross sections have been
developed for the site (Tetra Tech EM, Inc. 2001). These cross sections are shown in Appendix
B. The historical sections focus on the vertical hydraulic gradients observed at wells that would
be considered at the downgradient edge of the landfill. As observed in historical Section A-A’,
downward vertical gradients are detectable at the following well nests MW-24B/24SL,;
MW-3B/3S and MW-23SL/23B. As observed in historical Section B-B’, downward vertical
gradients are detectable at the following well nests: MW-5SL/5S/5B; MW-3S/3B; and
MW-4S/4SL/4BR.

Lastly, the water levels that were collected in December 2000, June 2001, March 2002, and June
2002 were compared in Table 3-1 to develop an understanding of the persistence of the vertical
gradients across the site. As shown in Table 3-1 downward vertical gradients are very common.
Out of the 35 vertical gradients shown in the table 24 gradients are downward, 10 gradients are
upward and two equal measurements suggest no gradient exists at one point. At only one well
nest, MW-2, a vertical gradient has consistently been measured to be upward. Well MW-2 is
located near the center of the HWDA.

3.3 Groundwater Velocity
A groundwater velocity of 0.0943 ft/day is reported for the saprolite (Engineering-Science, Inc,
1993). A groundwater velocity is not reported for the bedrock. However, velocity can be
estimated using the equation

V = (K/n,) x (dh/dl);

where

K is the hydraulic conductivity (in feet/day) of the aquifer material, n, is the effective
porosity (unitless) of the aquifer material, and dh/dl is the hydraulic gradient (unitless).
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Section 3
Groundwater Movement

Using the following values:

K =0.71 ft/day (geometric average for four reported K values for MW-1B and MW-2B -
Engineering-Science, Inc., 1993),

n, = 0.01 (estimated for similar material - Domenico, P.A. and Schwartz, F.W., 1990),
and

dh/dl = 0.015 (horizontal gradient from MW-2B to MW-5B for June 2002),
the groundwater velocity in bedrock is estimated to be 1.07 ft/day.

Groundwater velocity provides a tool in which advective travel times of a contaminant may be
estimated. Advective travel considers only groundwater velocity in the movement of a
contaminant although other factors (e.g. dispersion, sorption, and biodegradation) may influence
the travel times. Advective movement provides a simple estimate on the time required for a
contaminant to travel from one point to another.

The distance from saprolite well MW-2SL (location near the HWDA center where elevated
concentrations of groundwater contaminants were identified during the RI) to saprolite well
MW-23SL (a compliance well downgradient of MW-2SL) is 352 feet. At a velocity of 0.0943
ft/day, the advective travel time for a contaminant to move from MW-2SL to MW-23SL is
estimated to be 10.2 years. In bedrock, the travel time from MW-2B to MW-23B is estimated to
be 0.92 years (travel 358 feet at a velocity of 1.07 ft/day).

Based on the estimated groundwater velocity in the saprolite, contaminants

detected in groundwater beneath the center of the HWDA in 1992 would be expected to reach
downgradient well MW-23SL in the Year 2002 (assuming no retardation). With a retardation
factor of 1.75 (an estimated average value for the group of VOC contaminants at the site), the
contamination would be expected to reach the downgradient well in Year 2009. In bedrock,
contaminants detected beneath the HWDA center in 1992 would be expected to reach
downgradient well MW-23B in Year 1993. With an assumed retardation factor of 1.75, the VOC
contamination detected in 1992 would be expected to reach the downgradient well in the
1993-1994 period.



Section 4
Contamination Trends

The concentrations of VOCs detected during the Rl and the LTGWMP were compared in an
attempt to identify trends that may provide clues regarding the movement of contaminants from
the site and the effectiveness of the program. Exceedingly high concentrations of VOCs were
detected in source area wells during the RI (e.g., PCE was detected at a concentration 360 times
greater than the MCL). However, quarterly reports prepared for the LTGWMP have consistently
noted that no VOC action levels have been exceeded in groundwater samples collected from the
compliance wells.

Concentrations for six VOCs are shown in Figures 4-1 through 4-6 for the RI and several of the
long term groundwater monitoring events. The six VOCs are acetone; 1,1,1 trichloroethane
(1,1,1 TCA); PCE; trichlorethene (TCE); 1,1 dichloroethene (1,1 DCE); and methylene chloride.
These six VOCs were selected to be evaluated since they were detected in groundwater beneath
the HWDA at concentrations significantly above their respective action levels during the RI.
Additionally, for 1,1 DCE, a detailed fate and transport analysis was performed in the RI.

VOCs can be considered the main contaminants of concern, although many different types of
contaminants can be found in the site groundwater,. The VOCs are widespread in the saturated
zone, have elevated concentrations in the source area and typically travel in groundwater with
the least amount of retardation.

4.1 VOC Concentrations

The highest concentration of acetone detected during the RI at the three source area wells was
14,000 ug/1 at MW-2SL.. Acetone has not been detected above the action level of 3,700 ug/1
during the LTGWMP. The highest concentration of acetone for the LTGWMP was detected in
bedrock well MW-22B on September 1998 at a concentration of 310 ug/l. All other detected
concentrations of acetone have been below 70 ug/l. Although acetone is not consistently detected
at the compliance wells, the compound has been detected at 11 of the wells, which is the highest
for the six VOCs considered. Within the LTGWMP time period, no increasing or decreasing
concentration trends were noticeable for acetone.

The highest concentration of 1,1,1 TCA detected during the RI at the three source area wells
(MW-2SU, MW-2SL, and MW-2B) was 10,000 ug/1 at MW-2SU. 1,1,1 TCA has not been
detected above the action level of 200 ug/1 (an MCL) during the LTGWMP. The highest
detected concentration of the compound for the LTGWMP is 3 ug/1, which has been detected six
times at MW-4S. The compound has also been consistently detected at wells MW-7SL, 22SL
and 22B in the range of 0.25 to 1.0 ug/1. The compound has been detected less consistently at
MW-23B (0.1 to 0.3 ug/1) and only occasionally at MW-4B and 24B (0.2 to 0.9 ug/1). A
slightly increasing trend is noticeable for 1,1,1 TCA at MW-22B. From September 1998 to June
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2002 the concentration of the compound detected in groundwater at this bedrock location
appears to have gradually increased from 0.3 ug/1 to 0.9 ug/1. No decreasing trends in the
concentration of 1,1,1 TCA are detectable.

The highest concentration of PCE detected during the RI at the three source area wells was 3,700
ug/1 at MW-2SU. PCE has not been detected above the action level of 5 ug/1 (an MCL) during
the LTGWMP. The highest detected concentration of PCE for the LTGWMP is 2 ug/1 which has
been detected twice at MW-5SL.. In addition to MW-5SL, PCE is detected relatively consistently
in six other wells: MW-4B, 5B, 7SL, 22B, 22SL, and 23B. Additionally, a slight increase in the
PCE concentration may be noticeable at MW-22B. At this location the compound was not
detected during the first year of the LTGWMP. After the first year, starting in September 1999,
the concentration appears to have slightly and steadily climbed to 0.4 ug/1 in June 2002. No PCE
concentration increases are noticeable at other wells. Also, no concentration decreases are
noticeable.

The highest concentration of TCE detected during the RI at the three source area wells was 800
ug/1 at MW-2SU. TCE has not been detected above the action level of 5 ug/1(an MCL) during
the LTGWMP. The highest detected concentration of TCE for the LTGWMP is 1 ug/1, which
has been detected three times at MW-5SL. In addition to MW-5SL, TCE is detected relatively
consistently in two other wells: MW-5B and 7SL. In addition to the three previously mentioned
wells, TCE has been detected in one other well, MW-4S. The concentration of TCE in
groundwater at MW-5B appears to have slightly increased. During the RI (1992), the compound
was not detected; then, increasing concentrations were detected from September 1998 (0.5 ug/1)
to June 1999 (0.8 ug/1). Since June 1999 the concentration of TCE in groundwater at MW-5B
has varied from 0.9. to 0.6 ug/l. No decreasing concentration trends are noticeable for TCE.

The highest concentration of 1,1 DCE detected during the RI at the three source area wells was
1,400 ug/1 at MW-2SU. 1,1 DCE has not been detected above the action level of 7 ug/1(an
MCL) in the compliance wells during the LTGWMP.

The highest detected concentration of the compound for the LTGWMP is 3 ug/1, which has been
detected twice at MW-4S. The concentration of 1,1 DCE at MW-4S appears to have increased
gradually from non-detect in 1992 (the RI) to 3 ug/1 in March and June 2001. As evidenced in
Figure 4-5, elevated concentrations of the compound are typically detected in MW-4S during the
March sampling events, which are typically considered high flow periods. Lastly, the
concentration of 1,1 DCE at location MW-22B appears to have increased from non-detect during
the first five rounds of the LTGWMP to 0.9 ug/1 in June 2002. No decreasing trends in the
concentration of 1,1, DCE are detectable.

The highest concentration of methylene chloride detected during the RI at the three source area
wells was 14,000 ug/l at MW-2SL. However, methylene chloride has not been detected above
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the action level of 5 ug/1 in the compliance wells during the LTGWMP. The highest detected
concentration of the compound is 2 ug/1, which has been detected at MW-7SL four times. Three
of the four times that the concentration was detected, it was during a March sampling event.
March is typically considered a high-flow period. The compound was detected one time in one
other saprolite well, MW-22SL,, at a concentration of 0.2 ug/1. The compound has also been
detected in three bedrock wells (MW-4B, MW-5B, and MW-23B). Within the LTGWMP time
period, no increasing or decreasing concentration trends were noticeable for methylene chloride.



Section 5
Conclusions and Recommendations

Based on the data evaluated for this hydrogeological analysis, several conclusions can be drawn
and recommendations made regarding whether wells are located properly to intercept
contamination migrating from the site.

5.1

Conclusions

Groundwater occurrence and flow in the shallow residuum is likely controlled by the
openings (or pore spaces) between the grains and fragments of this very weathered
material. The direction of groundwater flow likely follows the hydraulic gradient in the
upper reaches of the residuum. At depth, in the bedrock and saprolite, the occurrence and
flow of groundwater is likely controlled by fractures (in the rock) and relict fractures (in
the saprolite). The direction of the groundwater flow paths are likely discrete and
tortuous, which is typical to fractured bedrock hydrogeology.

Horizontal groundwater gradients in the saprolite consistently appear to be to the
northwest in the saprolite and to the west-northwest in bedrock. This direction is nearly
perpendicular to the foliation trend of the bedrock.

In a cross-sectional view that trends southeast-northwest (parallel horizontal to
groundwater gradients), the groundwater gradients appear to be near horizontal with a
vertical component. In a cross-sectional view that trends southwest-northeast
(approximately parallel to the foliation trend), a gradient potential exists to the northeast
in the upper reaches of the saturated system, but at depth, the potential gradient is to the
southwest. If open pathways exist in the geologic matrix in these directions, then
groundwater flow may follow these gradients identified.

Although near-horizontal gradients have been identified beneath the site in
cross-sectional view, on comparison of shallow water levels and deep water levels,
downward vertical gradients are consistently detected at a majority of the monitoring
well nests. Downward vertical gradients are consistently measured at well nests MW-5,
MW-7, MW-22, MW-23, and MW-24. For the data sets reviewed for the analysis, all
measured vertical gradients at these locations were downward except for one incident at
the MW-5 nest. At one well nest location, MW-2, the vertical gradient has been measured
to be consistently upward. If open pathways exist in the geologic matrix in these
directions, then groundwater flow may follow these gradients.

It appears no data are available that describes the location or movement of a contaminant
plume or possible contaminant plume. However, contaminant concentrations do not
appear to be decreasing in the groundwater monitored by the compliance wells. In three
of the wells (MW-4S, MW-5B and MW-22B) contaminant concentrations appear to be
increasing.

5-1



5.2

An analysis of the advective movement of contaminants (with a general consideration for
retardation) from beneath the HWDA suggests that contaminants should have been
detected in downgradient bedrock well MW-23B at higher concentrations than detected,
but may not yet have reached downgradient monitoring well MW-23SL, which is
installed in the saprolite.

Since, in some cases, elevated concentrations of contaminants have been detected during
events that are typically considered high-flow periods, it is concluded that contaminant
concentrations are influenced by the amount of water occurring in the subsurface.

The LTGWMP is not effective in monitoring groundwater contamination at the
Buckingham County Landfill site. Based on the data reviewed for this hydrogeological
analysis, it is concluded that contamination is migrating to a location that is not being
monitored by the LTGWMP compliance wells.

Recommendations

The following recommendations are proposed to make the LTGWMP effective:

Monitoring wells should be installed in areas where hydraulic gradients and/or
contaminant trends suggest the possible presence of additional groundwater
contamination. The proposed well locations (with reasons for the proposal) are described
in Table 5-1. The overburden wells (MW- 4SL and MW-25SL) should be screened
immediately above the bedrock surface. The bedrock wells (MW-5BR, MW-7B,
MW-22BR, and MW-23BR) should be installed in accordance with the following
recommended procedure:

> Install the four well borings, with surface casing keyed into the top of the
bedrock, to an estimated depth of 300 feet bgs
> Log the open boreholes with borehole geophysical tools (recommend caliper,

acoustic tele-viewer, and borehole flow meter); use the data to help build a
hydrogeologic framework and recommend zones to be tested with packers

> Conduct pumping tests with packers at the selected zones of the four boreholes;
monitor water levels in the test borehole and surrounding wells during the tests;
collect water samples with the packer testing equipment; determine hydraulic
conductivities of tested zones

> Construct a well at each borehole that is screened in the most critical zone (i.e.,
high flow zones, interconnectedness with other zones, and/or elevated
contamination)

These six new wells in addition to the existing 15 compliance wells should be sampled
during the quarterly groundwater monitoring events.

Quarterly sampling should proceed at the 21 compliance wells.
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During two quarterly events (a high-flow period and a low flow period) within a 12
month period, groundwater samples should be collected from all site wells. The
groundwater data should be used to delineate a groundwater contaminant plume.



Tables
Buckingham County Landfill

Table 5-1
Recommended Changes to LTGWMP

Recommended Change

Monitoring wells should be installed in the following areas where

hydraulic gradients and/or contaminant trends suggest the possible

presence of additional groundwater contamination

. MW-4SL: Adjacent to MW-4S and screened immediately

above bedrock surface.

. MW-5BR: At the MW-5 cluster and screened at a depth below
MW-5B

. MW-7B: At the MW-7I cluster and screened in bedrock

. MW-22BR: At the MW-22 cluster and screened at a depth
below MW-22B

. MW-23BR: At the MW-23 cluster and screened at a depth
below MW-23B

. MW-25SL: At the MW-25 cluster and screened immediately

above the bedrock surface.

Reason for Recommendation

Potential gradient from the HWDA to this location exists and -
increasing 1,1, DCE concentrations observed in MW-4S; well
cluster 4 located along foliation from source area.

Persistent downward vertical hydraulic gradient exists at this

downgradient location and concentration of TCE appears to be
increasing at MW-5B.

Persistent downward vertical gradient exists at this location
that is along foliation from source area.

Persistent downward vertical gradient exists at this location
and concentrations of PCE, 1,1 DCE and 1,1,1 TCA appears
to be increasing at MW-22B.

Downward vertical gradient exists at this downgradient
location.

Monitor groundwater immediately above the bedrock surface
at this location.

Page 1 of 2



Tables
Buckingham County Landlill

’ Table 5-1
Recommended Changes to LTGWMP

Recommended Change

Reason for Recommendation

The monitoring wells should be installed in accordance with the
following procedure:

. Install the four well borings, with surface casing keyed into the
top of the bedrock, to an estimated depth of 300 feet bgs
. Log the open boreholes with borehole geophysical tools

{recommend caliper, acoustic tele-viewer, and borehole flow
meter); use the data to help build a hydrogeologic framework
and recommend zones to be tested with packers.

. Conduct pumping tests with packers at the selected zones of

' the four boreholes; monitor water levels in the test borehole
and surrounding wells during the tests; collect water samples
with the packer testing equipment; determine hydraulic
_conductivities of tested zones

. Construct a well at each borehole that is screened in the most
critical zone (i.e., high flow zones, interconnectedness with
other zones, and/or elevated contamination)

Well installation procedure provides a logical method to collect data:;

construct a hydrogeological framework; and place wells at critical
depths.

The six new wells in addition to the existing 15 compliance wells
should be sampled during the quarterly groundwater monitoring

events. Quarterly sampling should proceed at the 21 compliance
wells, .

Concentrations of some contaminants in some compliance wells
appear to be increasing; continued monitoring of compliance well
network is necessary in the event levels may increase to above action
levels '

During two quarterly events (a high-flow period and a low flow period)
within a 12 month period, groundwater samples shouid be collected
from all site wells. The groundwater data should be used to delineate
a groundwater contaminant plume

Identifying a plume would aid in understanding the migration of
contaminants from the source area. Data from the LTGWMP indicate
that contaminant concentrations may vary depending on the amount of
water occurring in the subsurface,
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Buckingham County Landfill

Table 3-1
—_ Groundw. V. V radi .
December 4, 2000 June 18, 2001 March 18, 2002 June 3, 2002
Well ID | Water Level Direction of Vertical Water Level Direction of Vertical Water Level Direction of Vertical Water Level Direction of Vertical
Gﬂent Gra_cﬂen! GLacﬂent Gradient
MW-1S [579.77 580.15 « NA NA
MW-1B [NA 579.59 NA |NA
Mw-2sU [575.7 575.82 572.2 571.84
IMW-ZSL 575.85 ] 576.1 o 572.34 o] 571.9 o)
MW-2B 5759 o) 576.38 o 572.56 [ 572.12 Y
MW-3S [NA NA 576.05 © NA
MW-3B |572.27 573.64 569.87 569.29
|Mw-4s NA 575.08 NA NA
MW-4BR [574.95 575.28 ) 571.31 570.96
MW-s58 [572.68 © 574.21 © 570.56 «© 570.06 ©
MW-5SL |572.17 « 573.46 569.83 © 569.14 ©
MW-5B |568.09 575.44 o 566.44 566.1
jMW-6S  J574.05 573.87 NA NA
IMw-7s 576.29 © 578.41 © 573.39 © 572.53 «©
MwW-7sL }s76.02 577.65 572.32 572.15 -
IMw-8s  |575.15 574.37 NA NA
IMw-9s I573.63 573.2 570.06 569.45
[Mw-10S ]s68.25 569.8 565.38 565.17
Mw-12  |s75.97 578.87 577.74 573.85
[Mw-13 T574.75 574.87 571.52 571.23
IMw-15 ]570.36 570.54 566.44 566.1
[MW-19s [575.45 575.47 571.8 571.43
MW.-20S [577.32 ] 578.02 573.62 © 573.36 N
MW-20B [577.24 578.1 o 573.57 573.36 N
[Mw-21s 157751 578.51 573.83 573.56
IMw-zzsL 569.32 © 569.67 © NA NA
MW-22B |569.25 569.64 NA INA
IMw-aasL 571.79 «© 572.1. © INaA , INA
MW-23B [571.16 571.47 NA NA
MW-248L |575.06 © 576.79 © 572.83 © 571.92 «©
MW-24B |572.23 573.56 569.33 570.13
MW.-255 |NA NA NA NA
MW-25B |578.77 578.81 574.62 574.2

Arrow direction indicates direction of vertical gradient

Empty celll indicates data is not available to determine direction.

Water levels in feet msl

NA- not applicable; no water level reported

N - no gradient exists between wells since water levels are equal

Source: Parsons Engineering Science, Inc. (2001a, 2001b, 2002b, 2002c)
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Historical Hydrogeological Cross Sections A-A’ and B-B’
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Buckingham County Landfill Superfund Site Hydrogeological Section A-A'
Buckingham County, Virginia for March 2002
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Buckingham County Landfill Superfund Site Hydrogeologic Section B - B'
Buckingham County, Virginia for June 2001
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OSWER No. 9355.7-03B-P

INTERVIEW DOCUMENTATION FORM

The following is a list of individual interviewed for this five-year review. See the attached

contact record(s) for a detailed summary of the interviews.

Sella. Price.  Homeowner — 8l28 [0
Name Title/Position Organization Date

Corrol| Gillispie Homeownev - 8903
Name ' Title/Position Organization Date

nne Grllispre Homepwner — 8129 /v 2
Name Title/Position Organization Date

Dave &llispie  Hornepponer — Blz29 /03

Name Title/Position Organization Date
Name Title/Position Organization Date
- Name Title/Position Organization Date




OSWER No. 9355.7-03B-P

i INTERVIEW RECORD
site Name: 3, eftihaham cow,ﬂt\! Land &1 EPAID No.:
Subject: Fr‘\/e - Yé'éer Re\n'e W Time: Date:
X Visit 0 Other U Incoming 0 Outgoing

Type: 0 Telephone

Location of Visit: ome of Shella Price - R4. b¥D

Contact Made By:

Name: Yapnee Evans

Title: AT

Organization:-EPg Req .3

N

Individual Contacted:

Name: Slella Price

Title: Homeown,e v

Organization:

Fax No:

Telephone No: 434 -483-2528

Street Address:
City, State, Zip:

it 640
Bucungham, VA

E-Mail Address:

| ' Summary Of Conversation

Vonee Evans (s EP/\)) Rich Dpim (CDM), 4 Mama,l Ka tiradddm )
idruuwed Mrs. Pruee at huv horne(jusf u.pgmdienf D{’-}ﬁe%'ﬁz.
Mrs. Puce noted Hhat she had -not heand much
about e aite ovan Hhe past 5 yeavs umtl ohe
decided fo sell  some 0({ har property. A potential ba.%w]
d&,\if p«ogm‘fq condacled \[ance Evans whun +he Site
approntd on an Intianet seonch he had done. Thug, Mrs.
Pruce is concerned abouwt He sidels potewhial impadt on hed
pjwp,udq vadut. Sha mum +hat EPA will Mwu,dq ony
haolth (a2 posed by Hhe Site, and beluves vhat Hre
County showld Jake Gare 8 Ay Huots, Negardle<s obf cost.
Pagelof o] _
Mrs. Puie s pet heand Omu( contpns obput tha Sr"&
{j/mm w‘ghioth/)/ n Aum euidimes 06 Site Lmpa s,
duch oo dead anumals. ¢ [n (VMM/{) Slu' rads Hae
tewspaper 4 Leels well- informad about e Sie.




OSWER No. 9355.7-03B-P

INTERVIEW RECORD
Site Name: By, ol 'naham (ot Land & EPAID No.: -
Subject: Fve - Vear Revu w Time: Date:
Type: 0 Telephone £ Visit 0 Other 0 Incoming 0 Outgoing
[ Location of Visit: Hevne 51 Mrs. Slella. Dres
' Contact Made By:
Name: \ /gy, Van & Title: 0T C Organization: US EPA qu 5
J
Individual Contacted:
Name: 6',&![0_ Pn'u ' Title: ”DVYLCDULIM/ Organization:
Telephone No: Y34 -q B3- 262 8 Street Address:
Fax No: City, State, Zip:
E-Mail Address:

Summary Of Conversation _ ' ]

Vamer Evans explouned Hhe purpose of Hha 5-yr rview and
M. Priee nslad that reviiws showld be done - leaad Hhat ofden.
Mis. Priee asked oboud Jhe vials od water ulred fonmn
har for kSﬁhj- She hoted 4hat & grun ptaun ferust |
appears in her pircolator or tub i the wealer drips or &c'HLLF
Sha wWas hot Sure of the dept a{ hov wetl, but she hasnst |
been impa tted by recont dmugHs auhoujh ks in Yo
Orea have heen &zuito lows . The well Was ingtatled 40-50 years agzﬁ.
Mrs. Prite Said Hnat although she deesnt industand
the Jechmucal i3suss (emcaamung +he Site, She assumes EPA wy |l
fode Gare ofit. She dowdst¢ %‘neﬁb!&aﬂﬁ{ 05 mairienan

| Paged of o2
dore o4 +Hhe vt bp{ ‘e Couﬂﬁf. |
Mrs. Pree is a widow whe also lost & Son (h e l:,p(rS?L
y e Her property is row o oM Vhe market butF she
moy HI gell some o the land, but not +he house, 1 .
v oLlnn i ato I’lm.\ 4o /anrl tave Ne ¢4



OSWER No. 9355.7-03B-P

INTERVIEW RECORD

Site Name: By itynahown County Land ) EPA ID No.;
Subject.; ﬁH, yg&r Rl VQWI Time: Déte:
Type: 0 Telephone K Visit 0 Other 0 Incoming [ Outgoing
Location of Visit: u‘DH\—l o] Cavvoll Gi ”.A.,SDU«

| ' Conta'ct Made By:
Name: ‘\bnu Evans Title: CIC Organization: £ P4 Reg. 3

B Individual Contacted: .
Name: D@ve G,-[ L SPLL Title: Humaown,ew | Organization: VA De o)
Telephone No: 864.698 4210 9 St'reet Addrefs: Rt. 433
gfltll:i(l) :Address: i iy, Sate, Zips Bhua‘r\gham;) VA

Summary Of Conversation

Vana_e_ Evoms (EPA Rej._z), Rich Opem (oMY, 4 Namey Kettererl
Votted Mr. Carroll G—ilhyp'w, his wite AT,M, ¢ Ms son Dave at
his home downgmdun';l’ Oé'nu Ste .

Dave Gribspue Dlng propurty diredtly acrvss Fhe staart Bom
his father. Both have wellt and are yaﬂrmn&,t Omn(ernad With
solety of el dniing wade. b 118Y ey received @ Ll fom
EPA no%‘r\ﬁ Hat chromiun 4 berylliim  were duletted in Harr
Water ot ongentations abore MeLs, Tha (attiv recommendod ot

they Conkmet VA Deph of Heatth Nﬁw@ the potalodcty 4 Hour
water. DbH Sent o letton Sw‘m‘&'@ ot -PMV should net dinale

M)

woder Jhar excwedS EPA ghupdards. Stnce Hen, Hhae Gﬁ‘l&%:,:@d

Pagelof_i-It_
hove net ben Qundang i wpter and are auiadin
written nobialion Hhot thetr wate (s Safe 4 drunke” A lofton
From EPA v 1999 Stoited ¢ that EPA Loould Hollow-up.

oh +he PO‘)’W@LL&L{ of Holr watw: Tor -\U)'\_,L past 2-3 yrs, the G—f'wgPLé,j

,nn.,n ot L b 2yndenl ot AL o~ ﬂV-fﬂn‘} Drfn...r Alari b —‘Mn

ﬂo"‘i’n



OSWER No. 9355.7-03B-P

The Gilbuopu,o were not happy oith the remedy selochori protecs
land +he cleanup remedy Implemanted. We discusged Hhe faet that
[Hu;s was het Hhe Nnu_dol imi#awﬂ recovromtinded by EPA, but a
Saaled- bauk WYN’-dL‘ adopled due 4o exdemsive (ormmundiy inpuet -
Dave Mouakr Hhat EPA should have bisn More voceld when local
land state 8overnmrd’ Wwe re Jelwn\?l% COVYlAVK«bLmﬁj Mot dares
wowld be raused and jobe lost it £PAs remedy WA Implornsntad.
Moy Jeul dhat theo Jew downgradiend residents wern disendanchi ced
by +he State and chvcbu/ inthaiv Dush for a pon-adtive remedy
Mr. Gilliepe eyplained ot ey had hoakthy chiddunm prim

INTERVIEW RECORD
Site Name: B‘J&l(l‘ﬂa;\ﬂ " Cqu-h/ Lahq’ £ EPA ID No.:
Subject:' ‘Fl ve-&\J/ea v R&Vfﬁll’\/ Time: Date:
Type: 0 Telephone B Visit 0 Other 0 Incoming 0 Outgoing
Location of Visit: [nyp gﬁ Carroll é'“'LS‘ELL ’
_ Contact Made By: "
Name: {anee Evans Title: CIC Organization: EPA Reg. 3 1,
Individual Contacted: ; "
Name: Dave (hiliop Lo Title: Horneownar Organization: Y4 bEQ. |
Telephone No: F4-b46 409 Street Address: ,’
Fax No: ' City, State, Zip:
E-Mail Address: : _ : ‘ .
Summary Of Conversation - ﬁ‘

fo dhe start of vhde disppaal at the Yo AMer tha il shundlel

Page of L

a;mou’—f.'ﬁ«ﬁ ; “Hi’b{ }wd bine _bab(‘i C\’/l'e and ore b@rm Wit G’AS&b{,L{,ﬂj‘A

Dave Gilsple said that VA DEQS detision 4o allow +he Side
permut Ho change From SO gallongS/mordh 4o basically unliited

abrly

waste was net a 3004 evalustion of He dmf SeilsHo cordzuwn

Ma ﬂ'AAI-'L'lIT;\A". s edo



OSWER No. 9355.7-03B-P

INTERVIEW RECORD
Site Name: 2, clinghann Gty L ond & i - | EPAIDNo.:
Subject:  Yoyp- {/ear Revi e‘w Time: Date:
Type: 0 Telephone B Visit 0 Other . 0 Incoming 0 Outgoing
Locaton of Visit: o, of Gaolls Arn Gl pus
' Contact Mac;e By:
Name: \/Qna Evan g Title: CITC Organization: EP4 Req. B
: Individual Contacted: -

Name: Dave 6/llispLe Title: fomeow nev Organization: VA BEAQ
Telephone No:  §0U-648- Y201 Street Address: _
Fax No: City, State, Zip:
E-Mail Address: - ll

| Summary Of Conversation v J’

The Gillisptis are not contident of the protechiveness of ihe cap
or the groundwater rn(m:'-l—nw';j welle. A recnt hit in pne of Hhe
Somples Hom  Fheir Uuel‘l) and no hits in »mbm'hrz‘rj well$, makaes
Dave G- betw\‘/“ﬁ “Hhat +he hwm'«l—on‘nj wells are net CDVY‘(_’C-HLl plac_aa .
e odso noled Hhat with DNAPLe in the grourdwater, the cap
]dbeswh do an(ujﬁirj and *8 Imaunte nane. i< irrelevandt. He did
Subut comments on dhe 0!191'3;4 ond his oplrutﬁ‘n that it vAs
‘made%mtb whon EPA preceriled He reviced pm!;o;ed plan. ance
Evans explained dhat 1F i is found thad +Hhe rernedy is not prodechid
during the  Flve-Year Reviau, additomal Wil fi pyeskigahon
lam be done. |

PageZof (L
he disencsed the [’u’%*bnf sf ownerdup of Fhe gile. B;ﬁc@:—ea!
the site, but dicichd A was oo Srall. WRE oroppsed buslding a |
hozardoue Wask incinerator at the site, but M C'Ommm'&:{ "WDM'*".
The COu,vu%u,' cosms v have bDUﬂH’ side do prevend WRL %m, bw,[frﬁ it



OSWER No. 9355.7-03B-P

INTERVIEW RECORD
Site Name: @w‘nqham CDUJ\“’L{ Land &l EPA ID No.:
Subjectﬁ F‘.I'Vﬁ’(y)@f 7?,0_VLQ Wi Time: Date:
Type: O Telephone & visit 0 Other U Incoming 0 Outgoing
Location of Visit: Jome aﬂ {avroll 4 A—nm é‘)LQp.LL i

Contact Made By:

Name: \[gney EVARS Title: QZ1C 4 Organization: EPA Req. 3
’ _ * Individual Contacted: - =
Name: mvg G'\HLWLQ Title: H—ornepwrur ' Organization: VA DEA
Telephone No: 804-698-4209 Street Address:
Fax'No: City, State, Zip:
E-Mail Address:

Summary Of Conversation

e 6. *H’\Duéhd’ ot if the unty had not Purthased +he sile -}'Lgy
wowld have been able 4o rerpvered cleanup costs bor o- Prodeth ve
rermedy Erom dhe responible ok

The Gq'u;épus belteve +hot dhe rest of e MMJUS‘I'
—,%raa abont Ha  Site. ﬂ\"f along with otf +ho Code Hrll
[[Chaareh Lidunroe Spenear c:Lmaon)J have +he onh1 wells near and
[own - gradient of dhe gt . Ae staled earleiy Huwiv maus csnzern
iS %eH—inﬁ EPA (oord D the pahbilit{ o{ theiv wpder. They don-t
vt o be tederred o the State 0geari, Sinee the Site 1< how
h(;under +he Swper—hmd pr%mm. | |

Rich Opern roled +hat he pmples From Hair well have. bezn

’ ’ Pageaﬂ—or_t-r}_

cean hyr sevemnl \i;ears, tnd Hne duvrent hit celeelzd ¢ sud Mels .
Vanee Cvans soid +hod 4he 1399 Ledter did shate Jhut gpa
has -ho prodems Loith $har ¢ Woder saimples, but that |
he Lould follow-wp oh Hha Grllsple’s m%un%.@‘uﬁﬁ'bﬂm'“‘ we e dlsp

o lE 1.0l s il afis b oA




APPENDIX C

Site Inspection Checklist



OSWER No. 9355.7-03B-P

Please note that “O&M” is referred to throughout this checklist. At sites where Long-Term
Response Actions are in progress, O&M activities may be referred to as “system operations” since
these sites are not considered to be in the O&M phase while being remediated under the Superfund

program.
Five-Year Review Site Inspection Checklist (Template)

(Working document for site inspection. Information may be completed by hand and attached to the
Five-Year Review report as supporting documentation of site status. “N/A” refers to “not applicable. )

I. SITE INFORMATION

Site name: g UCkivgHRm C8UNTT) f‘ LANDFILL.

‘I/l?/é?

Date of inspection:

EPA ID:

Location and Region: &Ic’.k;hjjsq;n (Mr’)'/ ) V,l} (9’5 . '3)-

Agency, office, or company levading the five-year

Weather/temperature

review: Us. FPA Sumv SP°F

Monitored natural attenuation
Groundwater containment

Y ~EED KESTRICTIZNS Vertical barrier walls

dWwater puiip and treatment

Surface water collectlon and treatment

Other WM CROUNDW ATI_be MON TDRTN 6

Attachments: Inspection team roster attached Site map attached

II. INTERVIEWS (Check all that apply)

M/

1. O&M site manager

Name Title Date

Interviewed atsite  atoffice by phone Phone no.
Problems, suggestions; Report attached
L
2. O&M staff M4
Name Title Date
Interviewed atsite at office by phone Phone no.
Problems, suggestions; Report attached




OSWER No. 9355.7-03B-P

Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency
response office, police department, office of public health or environmental health, zoning office,
recorder of deeds, or other city and county offices, etc.) Fill in all that apply.

agency VA DT OF A, QuaLTy(V0EQ ) R

cfztac); Themes [lledend " b Cl)ﬂc,\ Ceaco ot (30‘0573'%93
Name ' Title Date Phone no.

Problems; suggestions; Report attached

Agency
Contact

Name Title Date Phone no.
Problems; suggestions;  Report attached :

Agency
Contact

Name Title Date Phone no.
Problems; suggestions; Report attached

Aggncy
Contact

Name Title Date Phone no.
Problems; suggestions;  Report attached

Other interviews (optional)  Report attached.
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IIl. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply)

O&M Documents  // / A

O&M manual _ Readily available Up to date
As-built drawings . Readily available Up to date
Maintenance logs Readily available Up to date
Remarks
2. Site-Specific Health and Safety Plan p/ / A Readily available Up to date N/
Contingency plan/emergency response plan Readily available Up to date N/A
Remarks__
3. O&M and OSHA Training Records Readily available Up to date
Remarks :
4. Permits and Service Agreements _
Air discharge permit Readily available Up to date
- Effluent discharge Readily available Up to date
Waste disposal, POTW : Readily available Up to date
Other permits Readily available Up to date
Remarks
5. Gas Generation Records Readily available Up to date N/A
Remarks
6. Settlement Monument Records ' Readily available Up to date '
Remarks
7. Groundwater Monitoring Records Readily availa le Up to date
Remarks EROVNIWATER /oty ITORINE KEPORTY MRE PROVIGED T2
EPH ol 4 RUARTERLY BASiS
8. Leachate Extraction Records Readily available Up to date N/A
Remarks,
9. Discharge Compliance Records
Air Readily available Up to date
Water (effluent) Readily available Up to date
Remarks
10. Daily Accéss/Security Logs Readily available Up to date @
Remarks -
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IV. O&M COSTS

1. 0&M Organization
State in-house v Contractor for State
PRP in-house Contractor for PRP— PARSHILS N6 iNER (116 SCTENCE
Federal Facility in-house - Contractor for Federal Facility
Other,
2. O&M Cost Records N / A
Readily available "~ Uptodate
Funding mechanism/agreement in place
Original O&M cost estimate, Breakdown attached
. Total annual cost by year for review period if available
From To Breakdown attached
Date Date Total cost
From To Breakdown attached
Date Date -Total cost
From To_ Breakdown attached
Date Date Total cost
From To Breakdown attached
e Date Date Total cost
From To Breakdown attached
Date Date Total cost
3. Unanticipated or Unusually High O&M Costs During Review Period
Describe costs and reasons: M A
V. ACCESS AND INSTITUTIONAL CONTROLS  Applicable  N/A
A. Fencing
1. Fencing dama aged Location shown on site map ates secure

Remarks__ FIUE  LOCKTIONS WEKE  OBSERVED WHE L
TAREE Frz in 4¢fl) _WAS TH FANCE 51 REPRIRED // RPs.

B. Other Access Restrictions

L

Signs and other security measures . Location shown on site ma N/A
Remarks Szcéwr PROMINENTLY PLACED oy EEHICE AnD ERSILY
LECIRLF
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C. Institutional Controls (ICs)

1. Implementation and enforcement
Site conditions imply ICs not properly implemented Yes No @
Site conditions imply ICs not being fully enforced Yes No @
Type of monitoring (e.g., self-reporting, drive by)
Frequency _
Responsible party/agency
Contact

Name Title Date Phone no.

Reporting is up-to-date Yes No N/A
Reports are verified by the lead agency ’ Yes No N/A
Specific requirements in deed or decision documents have been met Yes No N/A
Violations have been reported Yes No N/A
Other problems or suggestions: Report attached

2. Adequacy ICs are adequate ICs are inadequate N/
Remarks

D. General

L Vandalism/trespassing . Location shown on site ma No vandalism eviderD ‘
Remarks O___VAWAL[SM e, 5 ITP Aef A 74 ﬁfﬁ ¥

VEHICLES mAY 9RY/E v RORLS OUTSIDE OF FNCED AR (TRACKS SEEd
2. Land use changes on site @
- Remarks ‘

3. Land use changes off site @

Remarks
V1. GENERAL SITE CONDITIONS.

A. Roads Applicable N/A

1. Roads damaged Location shown on site map @ adeqty N/A
Remarks \

D-11

e
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B. Other Site Conditions

Remarks.

VII. LANDFILL COVERS Applicable  N/A

A. Landfill Surface

L Settlement (Low spots) Location shown on site map Settlement not evident
Arealextent_ . - Depth

Remarks__ Mo SE?‘HEMCNI OKS VC’D ONSTIE W,{(,k{)\fﬁ’ﬁ

2. Cracks Location shown on site map Cracking not eviden
- Widths. Depths_

Lengths
Remarks

3. Erosion Location shown onsitemap ~ \Erosion not evident

Areal extent

Depth
Remarks_ EROS1N_ADTED seBIE LANDRILL. |, wil&pes ORAINACE BITOH CRBISES
AcESS RORD 13 N2RTH. SOME KleE Jpo‘j METH IO OF DpRINRGE T 1€

4. Holes : Location shown on site map ( Holes not evident )
Areal extent Depth

Remarks
5. Vegetative Cover Grass Cover properly established No signs of stress
indicatg, size and locatjons o a diagram g
((rees SCE” ArACHED Pioo 106 RR pETRILS
6. Alternative Cover (armored rock, concrete, etc.) N/A
Remarks
7. - Bulges Location shown on site map ( Bulges not evident)
- Arealextent_ Height
Remarks :

D-i2
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8. Wet Areas/Water Damage Wet areas/water damage not evident

Wet areas Location shown on site map Areal extent ST <
Ponding . Location shown on site map Areal extent Fré
Seeps Location shown on site map Areal extent
Soft subgrade Location shown on site ma Areal extent

Remars QU106 ueT €6 " WD 11y Geking6E swil & T PERCED

9. Slope Instability Slides Location shown on site map No evidence of slope instability
Arealextent

Remarks

B. Benches Applicable QI/})
(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined

channel.)

1. Flows Bypass Bench Location shown on site map @or okay
Remarks_

2. Bench Breached | Location shown on site map @r okay
Remarks )

3. Bench Overtopped - Location shown on site map @r okay
Remarks

C. Letdown Channels Applicable N/A
(Channel lined with erosion control mats;fiprap, grout bags, or gabions that descend down the steep

side slope of the cover and will allow the runoff water collected by the benches to move off of the
landfill cover without creating erosion gullies.)

1. Settlement Location shown on site map No evidence of settlement
Areal extent Depth
Remarks

2. Material Degradation Location shown on site map No evidence of degradation
Material type Areal extent
Remarks '

3. Erosion Location shown on site map No evidence of erosion
Areal extent Depth
Remarks
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E. Gas Collection and Treatment Applicable (N/A)
1. Gas Treatment Facilities )
Flaring Thermal destruction Collection for reuse
Good condition Needs Maintenance
Remarks
2. Gas Collection Wells, Manifolds and Piping
Good condition Needs Maintenance
Remarks
3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings)
Good condition Needs Maintenance N/A
Remarks
F. Cover Drainage Layer Applicable N/A
1. Outlet Pipes Inspected ( Functioning ) N/A
Remarks .
2. Outlet Rock Inspected Functioning N/A
Remarks
=
G. Detention/Sedimentation Ponds Qpplicablg : N/A
A ——— =
1. Siltation Areal extent Depth @
Siltation not evident
Remarks
2. Ergsion Areal extent Depth
Remarks
3. Outlet Works Functioning N/A
-Remarks
4. Dam Functignin% NA
Remarks_OVRges/TH OF VESETATIoN MAY BF TIPEDINL THE POMFE OF

SURFACE  WATPK

D-15
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H. Retaining Walls Applicable (N/A)
1. Deformations Location shown on site map Deformation not evident

Horizontal displacement, Vertical displacement,
Rotational displacement

Remarks
2. Degradation Location shown on site map (Degradation not evi‘@ v m
Remarks
el
1. Perimeter Ditches/Off-Site Discharge Applicablg N/A
1. Siltation. Location shown on site map (_Siltation not evide@
Areal extent Depth
Remarks
2. Vegetative Growth Location shown on site map N/A

Vegetation does not impede flow
Areal extent

Remarks_ (/ELCTINE vau*ly/p A B? (m EEPINE SURFICE wiTER ,éumz»FF
IV SWAE WITHIN Favcép

3. Erosion : Locatlon shown on site map Erosion not evident
Areal extent

Remarks EKIMKIE/I’ DlTCf/ CD( TED W DF FEICED AR SHwS
AROSDY  FEATURES .

4. Discharge Structure Functioning

Remarks
=~
VIII. VERTICAL BARRIER WALLS Applicable 6I/A)
S

1. Settlement Location shown on site map Settlement not evident

Arealextent_ . =~ Depth,

Remarks
2. Performance Monitoring Type of monitoring__

Performance not monitored _ ,

Frequency, Evidence of breaching

Head differential

Remarks

D-16
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IX. GROUNDWATER/SURFACE WATER REMEDIES Applicable ﬁ/;\ )

. N
A. Groundwater Extraction Wells, Pumps, and Pipelines Applicable N/A
1. Pumps, Wellhead Plumbing, and Electrical
Good condition All required wells properly operating Needs Maintenance N/A
Remarks :
2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances
Good condition Needs Maintenance
Remarks
3. Spare Parts and Equipment
Readily available Good condition Requires upgrade Needs to be provided
Remarks :
B. Surface Water Collection Structures, Pumps, and Pipelines Applicable 6\1/5)
11. Collection Structures, Pumps, and Electrical
Good condition Needs Maintenance
Remarks
2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
Good condition Needs Maintenance
Remarks,
3. Spare Parts and Equipment

Readily available Good condition Requires upgrade - Needs to be provided
Remarks _
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L
C. Treatment System Applicable &N/A )
A —
1. Treatment Train (Check components that apply)
Metals removal Oil/water separation Bioremediation
Air stripping Carbon adsorbers
Filters
Additive (e.g., chelation agent, flocculent)
" Others,
Good condition Needs Maintenance

Sampling ports properly marked and functional
Sampling/maintenance log displayed and up to date
Equipment properly identified

Quantity of groundwater treated annually
Quantity of surface water treated annually

Remarks,
2. Electrical Enclosures and Panels (properly rated and functional)
N/A Good condition Needs Maintenance
Remarks
3. Tanks, Vaults, Storage Vessels.
N/A Good condition Proper secondary containment Needs Maintenance
Remarks
4. Discharge Structure and Appurtenances
N/A Good condition Needs Maintenance
Remarks
5. Treatment Building(s)
N/A Good condition (esp. roof and doorways) Needs repair
Chemicals and equipment properly stored
Remarks
6. Monitoring Wells (pump and treatment remedy)
Properly secured/locked Functioning Routinely sampled Good condition
All required wells located Needs Maintenance N/A
Remarks :
D. Monitoring Data

1. Monitoring Data
@ routinely submitted on time )} Is of acceptable quality

SEE HYORD CEOLOGICAL £’~ML ¥SLS OV THE fz ’LT/VEL’BJ FLONE-T
2. Monitoring data suggests: ATER Mo Q
Groundwater plume is eft[ ctlve{)e ‘éi)ntamed/;1 Wi ont/alrumén “coo{;l(cé{:tlat ns arceo lmmg )

D-18
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D. Monitored Natural Attenuation ( A/ / A )
]
1. Monitoring Wells (natural attenuation remeW
Properly secured/locked Functioning Routinely sampled Good condition
All required wells located Needs Maintenance _ N/A
Remarks

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing
the physical nature and condition of any facility associated with the remedy. An example would be soil
vapor extraction.

X]1. OVERALL OBSERVATIONS

A. ‘Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as
designed. Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant
plume, minimize infiltration and gas emission, etc.).

)
REFERTD FIVE- YRR REVIEW REFIRT  DATED SEPTEMBRER 2003

B. Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&M procedures. In
particular, discuss their relationship to the current and long-term protectiveness of the remedy.

REFFR 0 FVE - KR REViEW REPIRT [ATFD SEPTEmAse o2 .

D-19
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Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be
compromised in the future.

/A

Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or ﬂ}é operation of the remedy.
LEMER TD KeommeyORTINS T THE FVE -fite REVIEW REPORT
DATED JEITEMBER 2663, -

D-20
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Photo 5 Date: 8/28/03
Description: View of drainage swale, with bare soil spots to the right.
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