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ABSTRACT

The Wilcox Sanitary Landfill is a closed, unlined landfill located in
Caroline County, Virginia in the Atlantic Coastal Plain Province. Three
unconsolidated Coastal Plain strata can be defined at the site: 1) Unit 1
(K values=1.0E-6 cm/sec) consists primarily of inorganic silts (ML), silty
sands (SM), clays (CL) and clayey sand (SC); 2) Unit 2 (K values= 1.0E-
3 cm/sec) consists of silty sand (SM) and medium to coarse sand (SP);
and, 3) Unit 3 - Miocene Calvert Formation (K values typically less than
1.0E-7 cm/sec) predominantly consists of clay (CH-CL). The water table
aquifer is present approximately 20 feet below ground surface within
Units 1 & 2. Potentiometric surface maps suggest that a stream west of
the landfill is a discharge point for groundwater. Surface water sample
results indicate the presence of Volatile Organic Compounds (VOCs) in
surface water at concentrations consistent with map projections at the
sample locations. Data indicate that groundwater emanating from the
landfill discharges to this surface water body.

Groundwater monitoring indicates that VOCs are the most common
class of compounds and that a VOC plume is confined to the water table
aquifer. Data indicate 1) natural degradation of the plume (VOC
concentrations decreasing since 1997); 2) degradation of 1,1-
dichloroethane to chloroethane is the primary degradation pathway at
the Site; and, 3) a constant degradation rate (the ratio of mother and
daughter compounds of 1,1-dichloroethane and chloroethane remain
consistent). Site data can be used to develop a Conceptual Site Model
indicating that constituent migration is limited to leaching from waste
cells into groundwater that discharges to surface water. Results of
application of the USEPA Bioattenuation Screening Process indicate
adequate to strong evidence supporting Monitored Natural Attenuation
as a remedial alternative at the Site.
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LOCATION IN VIRGINIA

¢ Atlantic Coastal Plain

* Moderate relief from
mean sea level.

(3) SITE GEOLOGY/HYDROGEOLOGY

SITE STRATIGRAPHY

SITE HYDROGEOLOGY

physiographic province.
170 to 200 feet above

» Site occupies a local topographic high, and
exhibits a radial surface drainage pattern.

* Dominant surface flow pattern to the west and

south.

landfill boundary.
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* A small, unnamed tributary to Doctor Branch
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» Access to landfill is tightly controlled; training ?3’;_%‘7’%2)22 CONFINING UNIT

and hunting are tracked using Installation GIS

system.

@ AREA GEOLOGY

Four map units outcrop

the immediate area of the

Site:

1. Sand and Gravel

*Deposition in a marginal

marine environment.

eInterbedded yellowish-
orange to reddish-brown
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gravelly sand, sandy gravel, ; 2

and fine to-coarse sand.

2. Yorktown Formation

Intertidal to shoreface
depositional environm

*Yellowish gray, yellow

orange and reddish brown
quartz and feldspar sand v s
and sandy gravel with minor  Source: Mixon et. al., 2000

ents.
ish

Eastover Formation

Calvert Formation

amounts of silt and clay.

3. Eastover Formation

* Shallow shelf deposition.

* Bluish gray (fresh) to yellowish
brown (weathered) very fine to

fine quartoze sand i

with very thick, to thin bedded

sandy silt and clay.

4. Calvert Formation

nterbedded

Descriptions from Mixon et. al., 1989; Rader and Evans, 1993 and Mixon et. al., 2000

* Dominantly marine sediments;

* Two to seven upward-fining units; light-to-dark, olive-
gray basal sand, which is very fine (clayey and silty)
and grades upward to a shell rich, sandy-clayey silt
and diatomite.

Three definable Hydrostratigraphic Units at the Site: UNIT 1 and UNIT 2 are within the Upper
Most Aquifer: Upper Most aquifer - Yorktown-Eastover: unconfined; found within the sandy
sediments of the Pliocene Sand and Gravel, Yorktown and Eastover Formations; is expected to be
ows under the influence of

present at depths of approximately 15 to 25 feet bgs; groundwater fl

gravity with flow patterns usually resembling a subdued reflection of local topography.

UNIT 3 represents the Calvert Confining Unit (Calvert Formation): thickness of approximately 40

to 50 feet (Mixon, et. al., 2000); acts as a lower impermeable boundary t

o the aquifer.

(4) SITE LAYOUT/TOPOGRAPHY
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« Map projections of total VOC isoconcentrations match well
with surface water total VOC concentrations: groundwater is
discharging to the unnamed tributary.

Isoconcentration
line, total VOCs
in ppb, dashed
where approx.,
color change =
scale change.
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