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EXECUTIVE SUMMARY

This document presents a revision to the Assessment of Corrective Measures (ACM) for the
Sussex County Gin Hill Landfill (Virginia Department of Environmental Quality (DEQ) Permit No.
193) that was submitted to DEQ on August 8, 2011. This revision addresses the DEQ comments
presented in the 1° Technical Review in the DEQ letter dated January 31, 2012.

EEE Consulting, Inc. (EEE) previously submitted Nature and Extent Study (NES) and Proposal for
Presumptive Remedy (PPR) reports for the Gin Hill Landfill in 2006, 2008, and 2010. In a letter
dated May 12, 2011, DEQ indicated that the PPR may not be appropriate for the site due to the
lack of applicable remedies, and that a full ACM should be prepared for the facility.

Over the last three years only arsenic, cobalt, lead, and thallium have been detected above the
current facility GPS. All of these GPS exceedances have occurred at GH1. Former upgradient
monitoring well GH1 is a unique Assessment monitoring well due to its proximity to the landfill
waste. Although this well is hydraulically upgradient of the landfill waste, groundwater
monitoring data indicate that water quality at GH1 is affected by the landfill waste. Monitoring
wells GH4 and GH6 are downgradient of GH1.

Lead and thallium concentrations at GH1 exceeded their respective GPS in groundwater
samples collected in November 2009, and October 2008. These metals were either not
detected or their concentrations were well below their respective GPS since those times. Over
the last six years, lead and thallium have either not been detected or found at concentrations
well below the Limits of Quantitation (LOQ) at wells GH4 and GH6 located downgradient from
GH. Therefore, lead and thallium are not considered to be contaminants of potential concern
(CoPCQ).

Arsenic and cobalt were detected above the GPS at GH1 in the November 2011 samples. No
metals were detected above the GPS in the June 2012 sampling event. The historical
monitoring data show that arsenic and cobalt concentrations at GH1 have varied over the years
of monitoring. The Sen’s Slope trend analysis presented in the 2011 Annual Report indicates
that arsenic levels at GH1 and GH4 are generally increasing and that the increasing trend at
GH4 was statistically significant at a 95% confidence level. No significant trends in arsenic
concentrations are evident at the other monitoring wells. Cobalt concentration trends are
generally flat or decreasing at the monitoring wells.

No organic target analytes have been found above the respective GPS since 1995 until the
November 2010 sampling event when vinyl chloride and beta-BHC were detected above the
GPS at well GH4. The detection of beta-BHC, a rare pesticide, is attributed to laboratory or field
variability. Beta-BHC has never been detected at any of the Gin Hill assessment wells before

and was not detected in the 2011 and June 2012 monitoring events. The vinyl chloride
concentration at GH4 is generally consistent with the vinyl chloride concentrations detected at
GH4 over the last seven years. Vinyl chloride concentrations at GH4 were found to be
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increasing at a 95% confidence level. Vinyl chloride concentrations over the last several years
indicate a statistically significant increasing trend at GH4 due to the concentrations detected in
the last three monitoring events. No vinyl chloride was detected in GH6 located downgradient
of GH4.

Based on the recent monitoring data presented above, the contaminants of potential concern
are arsenic, cobalt, beta-BHC, and vinyl chloride. The extent of contaminants exceeding the
GPS concentrations is limited to the uppermost water-bearing unit of the Bacons Castle
Formation in northern and northwest portions of the landfill lease area and a small area
immediately north of the lease area.

There are no complete exposure pathways for groundwater observed in the near vicinity of the
landfill. As a result, there is negligible risk to human health and the environment resulting from
groundwater at the landfill.

The objectives of this ACM are to identify and evaluate the potential effectiveness, and
technical and cost feasibility of various remedies at reducing the constituents of concern below
GPS within a reasonable time frame based on potential risk to human health and the
environment. The selection and feasibility of potentially applicable remedial technologies is
primarily dependent on the site specific hydrogeologic setting, the concentrations and
characteristics of the contaminants of concern, and potential risks to human health and the
environment. This ACM was prepared in accordance with 9VAC20-81-260 and Submission
Instruction 16.

Multiple corrective measures are potentially applicable to mitigate the offsite release and
migration of contaminated groundwater and the reduction of contaminant concentrations over
a reasonable time frame. The potentially applicable corrective measures were evaluated using
a screening matrix to evaluate the applicability, effectiveness/performance,
feasibility/implementability, cost, and other factors in meeting objectives of the corrective
measures.

Some technologies such as leachate and landfill gas control are not applicable as there is no
evidence that the waste materials are saturated or that landfill gas is migrating offsite. Most of
the potentially applicable technologies have high installation/capital and operation &
maintenance costs and do not result in a reduction in the already negligible risk to human
health & environment.

Based on the limited groundwater impacts and absence of potential risk, a combination of the
following two corrective measure alternatives provide the best cost/benefit for the Gin Hill
Landfill:

R/

«* Monitored Natural Attenuation

R/

%+ Institutional Controls
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If monitored natural attenuation is implemented, a Corrective Action Monitoring Plan (CAMP)
and Corrective Action Plan (CAP) will be submitted to DEQ for review, approval, and
incorporation into the facility's permit via a major permit amendment. Existing monitoring
wells would be utilized for the CAMP. Existing compliance monitoring well GH4 is located in the
plume just north of the waste disposal area, and would be used as a performance monitoring
well to demonstrate the reduction in vinyl chloride concentrations over time. NES well GH6,
located downgradient of GH4, would be used as a sentinel well to verify attenuation of the vinyl
chloride and demonstrate that the plume is not expanding.

ACM 3 August 2011
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1.0 INTRODUCTION

This document presents a revision to the Assessment of Corrective Measures (ACM) for the
Sussex County Gin Hill Landfill (Virginia Department of Environmental Quality (DEQ) Permit No.
193) that was submitted to DEQ on August 8, 2011. This revision addresses the DEQ comments
presented in the 1* Technical Review in the DEQ letter dated January 31, 2012.

EEE Consulting, Inc. (EEE) previously submitted Nature and Extent Study (NES) and Proposal for
Presumptive Remedy (PPR) reports for the Gin Hill Landfill in 2006, 2008, and 2010. In a letter
dated May 12, 2011, DEQ indicated that the PPR may not be appropriate for the site due to the
lack of applicable remedies, and that a full ACM should be prepared for the facility.

Over the last six years, concentrations of arsenic, beryllium, chromium, cobalt, lead, thallium,
vanadium, beta-BHC, and vinyl chloride were detected at least one time in one or more
monitoring wells above the Groundwater Protection Standards (GPS) in effect at the time of
monitoring. An Alternative Source Demonstration (ASD) and request to use background
concentrations of arsenic and cobalt for GPS values was submitted to DEQ on March 29, 2011.
DEQ approved the proposed GPS values for these constituents in a letter dated May 20, 2011.
An ASD and request to use background concentrations of lead and vanadium for GPS values
was submitted to DEQ on May 31, 2011. On August 15, 2011, DEQ approved a background
based GPS value of 37 ug/L for vanadium and maintained the Alternative Concentration Level
(ACL) of 15 ug/L for lead.

The 2011 and June 2012 monitoring data are generally consistent with previous monitoring
events. The principal contaminant of concern is vinyl chloride, which is the only constituent
detected above the facility GPS in the downgradient Assessment wells in June 2012. Arsenic
and cobalt concentrations which were above the GPS in GH1 in November 2011 were well
below the GPS in the June 2012. The monitoring data at GH1 have been highly variable due to
its proximity to the landfill waste. Based on the historical monitoring data, the nature and
extent of groundwater with constituent concentrations above GPS has been determined to be
limited to the uppermost water-bearing unit beneath and immediately downgradient of the
northern portion of the landfill.

The landfill is located in a very rural area of Sussex County. Areas north and west of the landfill
consist of woodlands and bottomland wetlands. There are no potential human receptors
located downgradient of the landfill. Therefore, the potential risk to human health and the
environment is negligible.

The objectives of this ACM are to identify and evaluate the potential effectiveness and technical
and cost feasibility of various remedies at reducing the constituents of concern below GPS
within a reasonable time frame based on potential risk to human health and the environment.
This ACM was prepared in accordance with 9VAC20-81-260 and DEQ Submission Instruction 16.
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2.0 SITE DESCRIPTION

The closed Gin Hill Landfill is located in Sussex County, approximately 25 miles south of
Petersburg and approximately 0.25 mile east of Interstate 95 in the Nottoway River Basin
(Figure 1). The site is accessed from secondary State Route 640 by way of a dirt road through a
locked gate. Coordinates for the facility are latitude N36°53’30” and longitude W77°23’30”.

The Gin Hill Landfill is located on an approximately 11.5-acres property. Waste disposal
occurred on approximately 10-acres of the property. The 10-acres were capped with natural
soils. Figure 2 shows the site topography, site features, and the groundwater and landfill gas
monitoring network. A vegetative ground cover is well developed over the cap. No areas of
settlement, subsidence, or displacement are observed.

The County entered into a lease agreement on or about October 1, 1972, with a Thomas P.
Lassell, who died on November 1, 2008. The 1972 lease agreement provides for the County to
use the "Gin Hill ten acre landsite” for the purpose of a "Refuse Disposal Site" operated under
the rules and regulations of the Virginia State Department of Health and government purposes
in connection with the use of said premises. On October 05, 2001, the Lassell land tract,
including the 11.5 landfill area, was sold to B & F, LLC. The County is in the process of either
revising the lease agreement or obtaining ownership of the lease area including additional land
to the north and west of the landfill disposal area outside the current lease area.

The facility was permitted on October 30, 1975 to accept municipal solid waste. The facility
operated until August 24, 1990 probably using the trench and fill method. Nine acres of the site
were closed prior to December 1988. One additional acre was used between December 1988
and August 1990. Municipal solid waste was not accepted at the Gin Hill Landfill after August
24, 1990. The facility achieved certified closure in August 1991.

The surrounding area is characterized by mostly gentle topography and typical dendritic
drainage patterns. Topographic relief of the area is low, ranging from approximately 80 feet to
140 feet above mean sea level. The landfill is located in a very rural area of the County. There
are several residences located along State Route 640. Areas north and west of the facility
consist of woodlands and bottomland wetlands (Figure 3). Interstate 95 is located
approximately 0.5 miles to the west (See Figures 1 and 3).

Storm water runoff is diverted from the landfill cap through lined diversion channels filled with
riprap. There is a very small detention pond located at the northwest corner of the property.
Surface water drainage from the landfill is to the northwest toward the Nottoway River located
just west of Interstate 95 (Figure 1).
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2.1 Summary of Site Hydrogeology

The closed Gin Hill Landfill is located within the western part of the Atlantic Coastal Plain
Physiographic Province immediately east of the Piedmont Physiographic Province. The Atlantic
Coastal Plain Province is underlain by an eastward thickening wedge of fluvial-marine
sediments ranging in age from the Cretaceous to the present.

The surficial geology of the area is presented in Figure 4. The uppermost geologic unit at the
site is the Bacons Castle Formation, which consists mainly of sand and silty sand interbedded
with layers of sandy clay. The Bacons Castle Formation is the surficial water-bearing unit in the
area of the site. The landfill waste is believed to be within the upper part of this formation and
may have been placed in relatively shallow trenches or possibly in an old sand pit that may have
pre-dated the landfill. The Yorktown-Eastover Formation, which consists mainly of bluish gray
clay with shell fragments, is part of the Chesapeake Group and underlies the Bacons Castle
Formation. The Chesapeake Group includes several formations that can extend up to several
hundred feet thick. The Yorktown Eastover Formation is underlain by the Potomac Formation
and the Petersburg Granite (basement rock).

Groundwater occurs at the Gin Hill Landfill under unconfined (water table) conditions within
the Bacons Castle Formation. Figure 5 shows groundwater flow at the site is generally to the
west toward the Nottoway River, a regional groundwater discharge area. Table 1 presents a
summary of the monitoring well completion data. Table 2 presents the water level data from
the 2012 monitoring events. Groundwater flow direction at the facility has not changed
significantly since Assessment monitoring activities began in 1994. The groundwater flow rate
is estimated to range from 24 to 122 ft/year.

Groundwater elevation data indicate vertical hydraulic gradients are upward in the area of
temporary piezometers P-4 and monitoring wells GH4 and GH6 in the northwest portion of the
site. The potentiometric contours shown on the generalized hydrogeologic cross sections of
the site presented in Section 3 indicate an upward hydraulic gradient between the Yorktown-
Eastover Formation and the overlying Bacons Castle Formation downgradient of GH4. The
upward hydraulic gradients in this area are due to the wetlands immediately adjacent to the
site and the Nottoway River located approximately 1,200 feet to the east, which is a regional
groundwater discharge zone.

2.2 Monitoring Well Network and NES Investigations

The Assessment monitoring wells for the Gin Hill Landfill were initially installed in 1992, and
included upgradient monitoring well MW101 and downgradient monitoring wells MW102,
MW103, and MW104. (Note, groundwater monitoring wells have been referred to as GH# in
recent convention). Groundwater monitoring data from 2003 through 2004 indicated acetone
concentrations in upgradient monitoring well GH1 exceeding the GPS (as approved at that
time).  Subsequent monitoring at GH1 and additional subsurface investigations has
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TABLE 1

MONITORING WELL COMPLETION DATA

GIN HILL LANDFILL, VDEQ, PERMIT NO. 193

SUSSEX COUNTY, VIRGINIA

SCREENED
COORDINATES DATE GROUND TOC TOTAL DEPTH | TOTAL DEPTH | TOTAL DEPTH
MONITORING INTERVAL
WELL ID INSTALLED ELEVATION ELEVATION OF BORING OF WELL OF WELL DEPTH
X Y {mm/dd/yy) | (ft.abv. msl} |(ft. abv. msl} {ft. bgs) {ft. bgs) {ft. below TOC) (¢, bgs)
GHL 11805997.82 3485589.47 01/17/92 1213 134.38 30.5 30.0 33.4 15.0t0 30.0
GH2 11805248.21 3485702.22 01/22/92 99.7 102.74 24.0 22.8 28.4 7.8t022.8
GH3 11805460.7 3485985.61 01/18/92 98.4 100.75 24.0 23.0 25.0 8.0to 23.0
GH4 11805930.24 3486088.21 01/21/92 94.4 97.43 22.0 22.0 24.5 7.0to 22.0
GH5 18805892.6 3485504.3 04/12/06 129.4 131.89 31.0 30.0 31.2 15.0t0 30.0
GH6 11805820.54 3486212.27 09/20/10 90.3 93.32 15.0 15.0 18.0 5.0t0 15.0
NOTES:
ft. abv. msl = Feet Above Mean Sea Level
ft. below TOC - Feet Below Top of Well Casing
ft. bgs - Feet Below the Ground Surface
ACM 12 August 2011
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TABLE 2
2012 GROUNDWATER ELEVATION DATA
GIN HILL LANDFILL, VDEQ PERMIT NO. 193
SUSSEX COUNTY, VIRGINIA

June 14 & 15, 2012

Top of Casing

Elevation Measured Depth to
(ft. abv msl) 1 Groundwater (ft.)

Groundwater
Elevation
(ft. abv msl)

NOTES:

All groundwater data was collected using a Solinst Water Level Meter capable of

measuring within 0.01 feet.
ft. abv. msl = Feet Above Mean Sea Level

ND = No Data
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demonstrated that although GH1 is located on the upgradient side of the landfill, groundwater
quality at GH1 is influenced by the landfill waste material and is not representative of
upgradient groundwater quality). A NES/PPR was prepared and submitted to the DEQ in 2006.
A new upgradient well (GH5) was installed on April 12, 2006 as part of the initial NES.

Groundwater monitoring data from 2006 and 2007 indicated that several inorganic constituents
were detected at concentrations above their respective GPS in effect at the time of sampling in
the downgradient and background wells. Because of these exceedances, an updated NES/PPR
was submitted to DEQ on September 17, 2008.

In the fall of 2010, EEE completed a preliminary subsurface investigation at the site prior to
installation of additional NES wells. The objectives of this investigation were to:

X/
X4

L)

Determine the proximal location of solid waste to monitoring well GH1

Determine groundwater flow conditions around GH1, and more specifically determine if
GH1 is located downgradient of the landfill material and whether nature and extent
wells are necessary northeast or east of GH1

+* Determine groundwater flow conditions around GH4, and more specifically determine
vertical hydraulic gradients in this area and whether a deep nature and extent well is
necessary downgradient of GH4

X/
X4

L)

The results of the subsurface investigation indicated monitoring well GH1 is upgradient from
the landfill waste. The water level data confirmed groundwater flow is to the north-northwest
toward the landfill and there is no flow of impacted groundwater to the northeast or east away
from the landfill. Therefore, the installation and sampling of a nature and extent monitoring
well northeast or east of GH1 was not recommended.

The subsurface investigation downgradient of GH4 indicated upward hydraulic gradients;
therefore, a deep nature and extent monitoring well in this area was not recommended. EEE
recommended the installation of a shallow nature and extent monitoring well downgradient of
temporary piezometer P-4S to determine potential impacts to the surficial aquifer
downgradient from GH4. In a letter dated August 25, 2010, DEQ concurred with these
conclusions and recommendations as presented in the subsurface investigation report.

A new downgradient NES well (GH6) was installed on September 20, 2010 using a hollow stem
auger ATV drill rig approximately 165 feet downgradient (northwest) of monitoring well GH4.
Therefore, the groundwater monitoring well network at the closed Gin Hill landfill consists of
one upgradient well (GH5), four downgradient Assessment wells (GH1, GH2, GH3 and GH4), and
one NES or Corrective Action well (GH6). Table 1 presents a summary of the monitoring well
completion data.
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3.0 GROUNDWATER MONITORING RESULTS

The following discussion summarizes groundwater monitoring results in the context of updating
the list of constituents of potential concern (COPC) at the Gin Hill Landfill. The following
analysis is mainly based on the groundwater quality data collected since 2006 when the
monitoring of the new background well began, and the 2010 to 2012 data from the Assessment
wells and the new NES well GH6.

Table 3 summarizes the final field water quality parameters and laboratory alkalinity
concentrations for 2012. Target analyte results for calendar year 2012 are summarized on
Tables 4A (metals, semi-volatiles, pesticides, and herbicides) and 4B (volatile organic
compounds). These tables also present the historical monitoring data.

Concentrations of arsenic, beryllium, chromium, cobalt, lead, thallium, and vanadium have
been detected above the GPS in effect at the time of sampling at one or more wells, including
the background well GH5, over the last six years of monitoring. Over the last three years only
arsenic, cobalt, lead, and thallium have been detected above the current facility GPS. All of
these GPS exceedances have occurred at GH1.

Lead and thallium concentrations at GH1 exceeded their respective GPS in groundwater
samples collected in November 2009, and October 2008. These metals were either not
detected or their concentrations were well below their respective GPS since those times. Over
the last six years, lead and thallium have either not been detected or found at concentrations
well below the Limits of Quantitation (LOQ) at wells GH4 and GH6 located downgradient from
GH. In addition, former upgradient monitoring well GH1 is a unique Assessment monitoring
well due to its proximity to the landfill waste. Although GH1 is hydraulically upgradient of the
landfill waste, groundwater monitoring data indicate that water quality at GH1 is affected by
the landfill waste. Wells GH4 and GH6 monitor water quality downgradient from GH1.
Therefore, lead and thallium are not considered to be contaminants of potential concern
(COPCQ).

Arsenic and cobalt were detected above the GPS at GH1 in the November 2011 samples. No
metals were detected above the GPS in the June 2012 sampling event. The historical
monitoring data on Table 4A show that arsenic and cobalt concentrations at GH1 have varied
over the years of monitoring. The Sen’s Slope trend analysis presented in the 2011 Annual
Report indicates that arsenic levels at GH1 and GH4 are generally increasing and that the
increasing trend at GH4 was statistically significant at a 95% confidence level. No significant
trends in arsenic concentrations are evident at the other monitoring wells. Cobalt
concentration trends are generally flat or decreasing at the monitoring wells.

No organic target analytes have been found above the respective GPS since 1995 until the
November 2010 sampling event when vinyl chloride and beta-BHC were detected above the
GPS at well GH4. The detection of beta-BHC, a rare pesticide, is attributed to laboratory or field
variability. Beta-BHC has never been detected at any of the Gin Hill assessment wells before
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TABLE 3

FINAL FIELD WATER QUALITY PARAMETERS AND ALKALINITY
GIN HILL LANDFILL, VDEQ PERMIT NO. 193

SUSSEX COUNTY, VIRGINIA
Parameters Oxidation Total
Reduction Specific Dissolved | Dissolved
Temperature pH Potential | Conductivity | Turbidity | Oxygen Solids | Alkalinity
Wells Date (°C) (S.U) (mV) (umhos/cm) | (NTU) (mg/L) (mg/L) (mg/L)
GH-1 6/14/2012 18.28 6.04 -19 0.177 0 0 114 49.4
GH-2 6/15/2012 18.96 4.00 340 0.109 0 0 71 ND
GH-3 6/15/2012 15.00 4.48 321 0.148 0 0.6 96 31.6
GH-4 6/15/2012 15.75 6.21 -99 0.641 0 0 410 78.9
GH-35 6/14/2012 16,12 4,69 333 0.021 0 0.88 14 ND
GH-6 6/15/2012 16.67 5.25 169 0.195 0 0 127 64.6
ND - No Data
ACM 16 August 2011
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TABLE 44
TARGET ANALYTE RESULTS
GIN HILL LANDFILL, YVDE Q PERMIT INO. 193
SUSSEX COUNTY, VIRGINIA
Corncentations (ugil)
Metals Zemi-Volatiles Pasticides Herbicides
Analyte
§
& a
|2 || % % i e
j ! k] ._.i 'E o F "‘;',
B E E .E E E ﬂ E & o ;:u g = = E % E o
E i El A |- E | o ) E 2 | 8] 4 = | 2[5 % |2+ & i g 8 . [ 3 s
g £ &8¢ E El e | LRl E |4 44 z k: slcilal s 1qlil g5 els |85z £
= = Jis) Jis) L%} 8] 5] L =l = = Iy ey =3 S| i) £ o Ji¥) L4} L = ) 5} =t El i i i
Lahoratory Onartitaion Lisit] 5 10 2 2 1 L) 4 10 5 0z 10 15 3 1 5 10 5 5 10 10 10 10 0ol 0.7 | 0050 0.050 0.05 0050 | 0050 0.45
011 GPS) & 235+ | 000 4 -] 100 1+ 614 15 2 312 1] T3 2 I+ 4680 12480 | 1560 T8 [ TEO | T8 004 0.004 | 005+ 0.197 0.05*+* 04 0.2 s0
Sanple Location Date
OL/2395 - - 0 | -~ | - - - - 27 - - - | - - - 34 - - - - - | - - - - - - - - -
06/1695 - - w | -] - - - - - - - - | - - - - - - - - - | - - - - - - - - -
R0S - - | -~ | -~ - - - - - - - | - - - - - - - - - | - - - - - - - - -
3129098 - - @ | -] 1 - - - - - - - | - - - 25 - - - - - | - - - - - - - - -
[R/26094 - 15 ~ ... ~ 20 ~ 10 15 ~ 11 - ~ " ] 50 ~ - ~ ~ ~ ~ ~ ~ ~ - - - - -
0429097 3 15 - 2 |os]| 20 15 15 | 18 - |l -1- - 3 29 - - - - - | - - - - - - - - -
10/10097 - - - w | - 2 E: 5 - - - -~ | - - - 30 - - - - - - - - - - - - - -
06103193 - 40 s | o~ | - N 20 - N ~ N w | ow N N 20 N - - - w | - - - - N ~ N - -
12622959 N - s | -~ | - - 14 - - - 47 | -~ | - - 41 11 - - N N - | - N - N - - - N N
0551000 - - o | -~ | - 4 14 45 | = - s7 |~ ~ - 57 - - - - - - | - - - - - - - - -
12712000 - - g0 | 65| ~ 24 34 47 20 ~ 39 - ~ " 210 44 ~ - ~ ~ ~ ~ ~ ~ ~ - - - - -
05/21001 N - | -] - 3 13 - - - 45 | -~ | - - 31 27 - - N N - | - N - N - - - N N
110801 - - 20 | ~ | ~ | =4 13 53 | - - 65 | ~ | ~ - 1 - - - - - - | - - - - - - - - -
05415002 - - a0 | o~ | - 10 19 72 | &gz2] - ] -] - - 15 16 - - - - - | - - - - - - - - -
GHI OR0502 - - - N . - - - - - - - | - - - - - - - - - | - - - - - - - - -
(aka MW101) 11/ ~ ~ a0 112 - 25 9 14 19 - 11 - ~ " 41 45 ~ ~ ~ ~ ~ ~ ~ ~ ~ - - - - -
[formeruperadient] 0520003 N - @ | -] - - 15 g - - - - | - - - 10 - - N N - | as N - N - - - N N
1073103 ~ ~ 30 1 ~ 27 17 18 0 ~ 11 ~ ~ ~ 44 39 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
05/2804 - - o | -~ | - 12 14 12 | =4 - sz |~ ] -~ - o 19 - - - - - | - ~ | ooz - - - - - -
11630004 - - @ | -] ~ | 37 13 g - ~ - w | - - 24 12 - - - - - - - - - ~ - - -
050805 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
0571608 ~ 11 170 ~ ~ ~ 14 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
1271100 ~ 15 20 ~ ~ 5 17 ~ ~ ~ ~ ~ ~ ~ X 14 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o.ozr ~ ~ ~
05129107 - gg | | 2] - m| 2 = |unel - az | ~ | - m 20 20 - - - - - | - - - - - w | omzm]| - -
1072307 - - m |- - - 11 - - ~ - w | - - - - - - - - - - - - - ~ - - -
01528103 - 14 @ | o~ | 1a] 15 28 4 | 13 - - - | - - o 160 - azar| - - - | zo1] - - | oous - - - - -
10/1 608 - a1 20 | -~ | - 12 16 - 22 - - -] - 4 12 79 - osor| - - - - - - - - - - - -
051209 - 17 @ | o~ | - - 238 | -~ - ~ - w | - - - - - - - - - - - - - ~ - - -
110209 ~ 22 Y 29 ~ 131 122 187 | 674 ~ ~ ~ ~ ~ 7581 358 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
061710 ~ 24T 357 ~ ~ ~ 172 ~ ~ ~ ~ ~ ~ 0.Z1LB 1.af 287 ~ 0.471E| 0.527 ~ 427 |70 I ~ ~ onoler ~ ~ ~ ~ ~
11704010 ~ 218 310 ~ 0.41 ~ 112 211 ~ ~ ~ ~ ~ 0.o1r 1ar ~ ~ ~ ~ ~ ~ ~ ~ ~ 00311 ~ ~ ~ ~ 4.4
o0&l ~ 14 50 ~ ~ ~ 97 51 ~ ~ ~ ~ ~ ~ 1.51 7.00E ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0.01971 ~
1171311 ~ 34 30 Jo0es| ~ 13 s s 11 ~ 541 ~ ~ 181 13 511 ~ ~ ~ ~ ~ 3eH ~ ~ ~ ~ ~ ~ ~
0e/14012 ~ 15 &m ~ ~ ~ 11 321 ~ ~ ~ ~ ~ ~ ~ 387 ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ 01471 ~
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TABLE 44

TARGET ANALYTE RESULTS
GIN HILL L ANDFILL, YDE Q PERMIT NO. 193
SUSSEX COUNTY, YIRGINIA

Concenbators (a1
Iatals Semi-Volatiles Pesticides Herbicides
Analyte
i
& a
2| 24| % z il e
AR 3 : A
A el g | E ) § £ o o]l g | | w | 3| 4 3 =
AEREEEIE N AEREIF = |2 (A0 E |w|=| 5 | £ 3|8 |2|2|2]|
RN E Eo| o8 N I R e - i 8 sz 5 |ala] &3 |2 3, 3 ol oE &
=4 =4 £ &5} L %) L L) =l = = w Iy =5 S| £ £ o it} [¥) L) - £l 55} = ) s} s} ey
Laboratory Cuartitation Limit| 5 10 2 2 1 4 4 i} 5 0z 10 15 3 1 5 10 5 5 10 10 10| 10 0ol 0047 | 0030 | 0050 003 | oaso | ooso 049
011 GPS| & | 235+ | 2000 | 4 5 100 1+ 624 15 2 312 | S0 | T8 2 T 4680 1z480 | 1560 | T8 [ T80 | TR 0.04 | 0.004 | W05 | 0.197 | 0.05%* | 04 0.2 £0
S anple Location Date
01423135 ~ -- -- ~ ~ ~ ~ ~ 10 ~ ~ ~ -- ~ -- ~ ~ ~ ~ ~ ~ -- -- ~ ~ ~ ~ ~ ~ ~
&8RS ~ ~ 215 ~ ~ 28 20 ~ 23 ~ ~ ~ 13 ~ =2 42 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
RA07R5 ~ - 333 ... ... 52 ~ 25 61 ... 35 ~ - ~ K] 145 ~ ~ ~ ~ ~ ~ ~ ~ ~ ... - - - -
03525/96 ~ ~ 107 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 42 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
[BI26/96 ~ 17 - ... ... 30 ~ 15 15 ... 16 ~ - ~ 55 i ~ ~ ~ ~ ~ - ~ ~ ~ ~ ... ... - -
4129197 - 5 - Jos]| -~ a0 g 7 | n - 2| -] - - e 44 - - - - - | - - - - - - - - -
1071007 ~ ~ ~ ~ ~ 8 ~ 3 ~ ~ [ ~ ~ ~ 3 30 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
050398 ~ - o | -~ ] - 10 ~ 10 ~ ~ - w | - ~ 10 30 ~ ~ ~ - w | - - ~ ~ ~ ~ ~ ~ ~
1202299 ~ ~ 65 ~ ~ 3.4 ~ 4.4 ~ ~ 54 ~ ~ ~ 53 22 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
05431500 ~ -- 0 | 28| ~ 57 11 1] 6 ~ 22 ~ -- ~ 7 20 ~ ~ ~ ~ ~ -- -- ~ ~ ~ ~ ~ ~ ~
121900 ~ ~ 150 ~ ~ 27 53 15 16 ~ 10 ~ ~ ~ ] 52 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
052101 ~ -- 170 ~ ~ 26 64 21 14 ~ 13 ~ -- ~ 35 50 ~ ~ ~ ~ ~ -- -- ~ ~ ~ ~ ~ ~ ~
110801 ~ ~ 34 ~ ~ ~ ~ ~ ~ ~ 54 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
051502 ~ -- 20 ~ ~ ~ 36 79 ~ ~ 03 ~ -- ~ 37 28 ~ ~ ~ ~ ~ -- -- ~ ~ ~ ~ ~ ~ ~
GH2 B0&02 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
(aka MWI102) 1142202 ~ -- 7 ~ 12 ~ ~ 53 ~ ~ ~ ~ -- ~ 35 27 ~ ~ ~ ~ ~ -- -- ~ ~ ~ ~ ~ ~ ~
0520003 ~ ~ S0 ~ ~ ~ 35 ~ ~ ~ 4.4 ~ ~ ~ ~ 12 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
1031003 ~ -- 160 ~ ~ 23 55 12 11 ~ 11 ~ -- ~ 38 ~ ~ ~ ~ ~ -- -- ~ ~ ~ ~ ~ ~ ~
5/2804 - - o | -] - 3 38 - - - sg | -] -~ 20 52 25 - - - - - | - - - - - - - - -
11/30/04 ~ ~ 21 ~ ~ ~ 36 ~ ~ ~ 48 ~ ~ ~ ~ 29 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
120105 ~ - - ~ | - ~ ~ ~ ~ ~ - w | - ~ - ~ ~ ~ ~ - w | - - ~ ~ ~ ~ ~ ~ ~
05/1806 ~ ~ 39 ~ ~ 2.8 ~ ~ ~ ~ ~ ~ ~ ~ 14 19 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
12111106 ~ -- 21 ~ ~ ~ ~ ~ ~ ~ ~ ~ -- ~ -- 21 ~ ~ ~ ~ ~ -- -- ~ ~ ~ ~ ~ ~ ~
052907 ~ ~ 150 ~ ~ 22 49 12 2.3 ~ 11 ~ ~ ~ = 59 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
10423107 ~ -- 92 ~ ~ ~ ~ ~ ~ ~ ~ ~ -- ~ -- 37 ~ ~ ~ ~ ~ -- -- ~ ~ ~ ~ ~ ~ ~
052808 ~ ~ 28 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 13 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
1011608 ~ -- 7 ~ ~ ~ ~ ~ ~ ~ ~ ~ -- 18 -- 20 ~ ~ ~ ~ ~ -- -- ~ ~ ~ ~ ~ ~ ~
05/1209 ~ ~ 8 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 21 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
110209 ~ -- 120 ~ ~ 126 5 ~ 54 ~ ~ ~ -- ~ 17.4 30 ~ ~ ~ ~ ~ -- -- ~ ~ ~ ~ ~ ~ ~
0&s18/10 ~ ~ Al ~ ~ ~ 281 ~ ~ ~ 507 ~ ~ 0.1JB ~ 71T ~ 0577 ~ 487 ~ ~ ~ ~ ~ ~ ~ ~ 0.03071 ~
11404710 ~ -- MnE ~ | nar ~ 271 ~ 387 ~ 30T | ~ -- 0.0337 -- 14.5 ~ ~ ~ ~ ~ -- -- ~ ~ ~ ~ ~ ~ ~
0as101 1 ~ ~ il ~ ~ ~ 331 227 ~ ~ 287 ~ ~ 0.0407 ~ 35 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
1141811 ~ ~ 34 ~ ~ 117 337 1.87 ~ ~ 38T | ~ ~ 0.0367 ~ 20 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
0af1512 a1 ~ 120 ST o~ ~ 247 ~ ~ ~ 21 ~ ~ iyl ~ 41 038 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 01571 ~
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TABLE 44

TARGET AMNALYTE RESULTS

GINHILL LANDFILL, VDE Q PERMIT NO. 193

SUSSEX COUNTY, VIRGINIA

Concentations (uzil)
Metals Femi-Volatiles Pesticides Herhicides
Analyte
i
& v
s | 2| % i il e
‘BENNIN ¢ 3 il
e, = E .E E E E i) & o e = 5 =] = % :E of
HEREEEIE IR AN AEREIN 23 A O R - - = I Y
2l | 4% E g | & O I I I I - z # i |6 F | 8| & ¢ 3 | 5 5 O &
) ) o & 4] %) L&} o = = = Pl I = ) =) =) o o 143 L4} = =) & = = = b=} Fey
Laboratory Cantitafon Limit] 5 10 2 2 1 4 4 10 5 02 10 15 3 1 5 10 5 5 10 10 10 10 001 0.7 0.0s50 0.050 0.05 0.050 | 0050 0.42
011 GPS) & 235+ | 00 4 H 100 11+ 624 15 2 312 =0 T8 2 3T 46580 12480 | 15680 T8 & THO | TE 004 0.004 | 0.05+ 0.197 0.05+* 0.4 0.2 50
Sanple Location Date
0112395 . . g1 w | . . . . ~ . w | ow . . 42 . . . . w | ow . . . . . . . .
051855 ~ ~ 261 2 2 20 ~ 11 23 ~ 28 ~ ~ ~ X2 103 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
90795 - - w | -] - - - - 19 - - - | - - - - - - - - - | - - - - - - - - -
(E25096 - - 86 - 15| - - - - - - - | - - - 29 - - - - - | - - - - - - - - -
(/2606 - - - - | o~ 6 - - - - g - | - - 17 - - - - - - | - - - - - - - - -
227 ~ 9 ~ 121 08 9 11 19 ] ~ 33 ~ ~ ~ 14 T ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
10710197 - - - o | 2 - - - - w/l -~ « - - 50 - - - - - | - - - - - - - - -
610398 - - wr | -] - - - - - - - - | - - - 20 - - - - - | - - - - - - - - -
1212299 - - mo | 3 |28 11 23 42 | 72| -~ a | -~1] - - 14 47 - - - - - | - - - - - - - - -
05/31/00 ~ ~ 230 12 ~ 15 10 11 56 ~ 28 ~ ~ ~ 2 58 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
1213100 ~ ~ 120 ~ ~ 56 81 ~ ~ ~ 19 ~ ~ ~ 72 50 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
05121001 - - wa | - | - 14 43 - sa| - 9 | - | - - 19 33 - - - - - | - - - - - - - - -
110801 - - gz | ~ | ~ | 44 4 - - - |l -1 - - 48 - - - - - - | - - - - - - - - -
051502 ~ - 170 ~ ~ 21 81 15 ~ ~ 22 ~ ~ ~ 12 48 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~
GH3 (E0ED2 - - - - | - - - - - - - - | - - - - - - - - - | - - - - - - - - -
(aka MW103) 11122102 N N A0 | - | = 23 93 23 | 11 ~ w | -] - N e &1 N N N N w | ow N N N N N N N N
052003 - - wo | -~ | ~ | &z 99 - - - = -] - - 75 57 - - - - - | - - - - - - - - -
1043105 - - mo | ~ | ~ 7 38 - - ~ 89 | = - - 99 24 - - - ~ ~ - - - - - ~ - ~ ~
0528104 - - a0 | - | - 7 93 - - - 2| -] - - g &4 - - - - - | - - - - - - - - -
1153004 N N 61 w | N N N N ~ gd | | = N N 23 N N N N w | ow N N N N N N N N
05/1706 - - a0 | ~ | ~ | =s 79 - - - w | -] -~ - 11 45 - - - - - | - - - - - - - - -
1241 106 - - £5 w | o~ - - - - ~ ~ - - - - 12 - - - ~ ~ - - - - - ~ - ~ ~
0525007 - - £9 - | - - - - - - - - | - - - - - - - - - | - - - - - - - - -
1052307 N N 83 w | N N N N ~ N w | w N N N N N N N w | ow N N N N N N N N
05i2808 - - £6 w | o~ - 58 - - ~ 17| - - - - 32 - - - ~ ~ - - - - - ~ - ~ ~
10/ 08 - " 53 w | o~ " 42 " - - 12| - - 15 " 34 " " " - - " - - - " - - - -
05112109 - - 85 - | - - 86 - - - el - | - - - 403 - - - - - | - - - - - - - - -
1110208 N N 24 | | - | 295 | 22 || - Wa | - | = N e 664 N N N N w | ow N N N N N N N N
0518110 ~ ~ 643 ~ ~ 1ar 197 ~ ~ ~ 93T ~ ~ 04E ~ 223 ~ 0341 ~ 371H4 ~ ~ ~ ~ ~ ~ ~ ~ 0.0127 ~
1104010 - - 300 | 057 047 | 2071 54 347 | 411 ~ 125] = ~ 0.1467 147 347 ~ ~ - ~ ~ - - - - - - ~ - -
ar1rll ~ ~ B85 ~ |03ar| 187 ~ ~ 421 ~ 297 ~ ~ 0.0437 i) 17 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0.0191 ~
1171811 ~ ~ 1] ~ ~ 121 49 1.a1 ~ ~ 10 ~ ~ 13T ~ 27 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
0a/1512 ~ ~ ] 327 ~ 227 45 1A&7 541 ~ 15 ~ ~ iy 2.4 27 NDH NDH |WDH| NDH |NDH|NDH ~ ~ ~ ~ ~ ~ ~ ~
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TABLE 44
TARGET ANALYTE RESULTS
GIN HILL LANDFILL, VDE Q PERMIT NO. 193
SUSSEX COUNTY, VIRGINIA
Concentrabons (pe/l)
Metals Semi-Volatles Pastrides Herbicides
Analyte
]
. ; w
|2+ % i Bl e
‘AEIEIE 3 : i
b, g | e B E ki ) E 5 a | - 2 = = e 4 4 o
Ele e lalé] 2]z AR E . = |24l 2 =<5 &2 &8 | 23|35 %
£ & Bl E E B o8 I I O I E # 3 I I = O O O 3| 5, 5 O &
= = £ £ L] %) L] L8] | = = oS P =3 | £ £ fu| £ L) ¥ - £ El = El =] o i
Laboratory Cratitation Limit] 5 10 2 2 1 4 4 10 5 0z 10 15 3 1 5 10 5 5 10 10 10 10 001 0047 | 0050 0.0s0 005 | 0.050 | 0050 049
2011 GPS] & IREL | 2000 4 S 100 21+ 624 1= 2 312 | Te 2 rad 4680 12480 | 1560 | 78 13 TED | 78 0.04 0.004 | 0.05+ | 0.197 | 0.05++ 04 0.2 £0
S ample Location Drate

0142385 ~ ~ 71 ~ ~ ~ ~ - ~ - ~ ~ ~ - ~ 51 ~ - ~ ~ ~ - ~ ~ ~ - ~ ~ - -
EIARS 14 ~ 127 ~ 15 - ~ - 1 - ~ - ~ - - - ~ - ~ ~ ~ - ~ ~ ~ - - ~ - -
O7es - ~ 111 ~ ~ - ~ - 13 - ~ - ~ - - - ~ ~ ~ ~ ~ - ~ ~ ~ ~ - ~ - ~
2298 - - 127 - ] - - - ~ - - - ~ - - - - ~ - - - - - - ~ ~ - - - ~
RI26196 - 14 ~ ~ ~ - ~ - ~ - ~ - ~ - - - ~ ~ ~ ~ ~ - ~ ~ ~ ~ - ~ - ~
2987 ~ 14 - ~ ~ ~ 13 - ~ - 7 ~ ~ - ~ 21 ~ - ~ ~ ~ - ~ ~ ~ - ~ ~ - -
10410037 - 5 ~ ~ ~ 3 7 5 7 - ~ - ~ - - =0 ~ ~ ~ ~ ~ - ~ ~ ~ ~ - ~ - ~
80558 ~ 20 200 ~ ~ ~ ~ - ~ - ~ ~ ~ - ~ ~ ~ - ~ ~ ~ - ~ ~ ~ - ~ ~ - -
124229 - ~ 170 ~ ~ - 2l - ~ - ~ - ~ - - - ~ - ~ ~ ~ - ~ ~ ~ - - ~ - -
0543100 ~ ~ 160 ~ ~ ~ 11 - ~ - ~ ~ ~ - ~ ~ ~ - ~ ~ ~ - ~ ~ ~ - ~ ~ - -
12412100 - ~ rali] ~ ~ ~ 18 - ~ ~ - ~ - - ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~
05/2101 - ~ 150 ~ ~ - 12 - ~ - ~ - ~ - - - ~ ~ ~ ~ ~ - ~ ~ ~ ~ - ~ - ~
1102101 - - 160 - - - 12 - ~ - - - ~ - - - - ~ - - - - - - ~ ~ - - - ~
051502 - ~ 140 ~ ~ - 9 52 ~ - ~ - ~ - - 17 ~ ~ ~ ~ ~ - ~ ~ ~ ~ - ~ - ~
[=0e02 ~ ~ - ~ ~ ~ ~ - ~ - ~ ~ ~ - ~ ~ ~ - ~ ~ ~ - ~ ~ ~ - ~ ~ - -
GH4 11422102 - ~ 130 ~ ~ - 7 - ~ - ~ - ~ - - - ~ ~ ~ ~ ~ - ~ ~ ~ ~ - ~ - ~
(aka M'W104) 05520003 ~ ~ 150 ~ ~ ~ a3 - ~ - ~ ~ ~ - ~ 7 ~ - ~ ~ ~ - ~ ~ ~ - ~ ~ - -
1043103 - ~ 180 ~ ~ ~ 10 - ~ ~ - ~ - - ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~
05022104 ~ ~ 170 ~ ~ ~ 11 - ~ - ~ ~ ~ - ~ 26 ~ - ~ ~ ~ - ~ ~ ~ - ~ ~ - -
11430004 - ~ 180 ~ ~ - 27 - ~ - ~ - ~ - - - ~ - ~ ~ ~ - ~ ~ ~ - - ~ - -
0509105 ~ ~ - ~ ~ ~ ~ - ~ - ~ ~ ~ - ~ ~ ~ - ~ ~ ~ - ~ ~ ~ - 0.451 ~ - -
051708 - 14 150 - - - E - ~ - - - ~ - - - - ~ - - - - - - ~ ~ - - - ~
10412108 - ~ ~ ~ ~ - ~ - ~ - ~ - ~ - - - ~ ~ ~ ~ ~ - ~ ~ ~ ~ - ~ - ~
1201108 ~ 15 140 ~ ~ ~ 13 - ~ - ~ ~ ~ - ~ ~ ~ - ~ ~ ~ - ~ ~ ~ - 0.o12r ~ - -
05529107 - 18 180 ~ ~ - 2 - ~ - ~ - ~ - - - 0.57 ~ ~ ~ ~ - ~ 0.0207 | 0.0257 ~ 0.0221 ~ 0.031 ~
1042307 ~ 16 180 ~ ~ ~ 74 - ~ - ~ ~ ~ - ~ ~ ~ - ~ ~ ~ - ~ ~ ~ - ~ ~ - -
117142007 - ~ - ~ ~ - ~ - ~ - ~ - ~ - - - 0471 - ~ ~ ~ - ~ ~ ~ - - ~ - -

05022108 ~ 13 150 ~ ~ ~ 58 - ~ - ~ ~ ~ - ~ ~ 041 0ar ~ ~ ~ - ~ 0.0LST | 0.028T - ~ ~ - 0.Mer
10,1808 - 14 180 ~ ~ ~ 10 - ~ - ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
051209 ~ 14.5 150 ~ ~ ~ 67 - ~ - ~ ~ ~ - ~ ~ ~ - ~ ~ ~ - ~ ~ ~ - 0.0337 | 00177 - -
110203 - 134 178 - - - 2 - ~ - - - ~ - - - - ~ - - - - - - ~ ~ - - - ~
ES1210 - 214 173 ~ ~ - 18 - ~ - ~ - ~ 04E - - 0757 | 0581 ~ I5TH4 ~ - ~ ~ ~ ~ - ~ 0.04071 ~
1104110 - an2 17e | 047] ~ - 62 - 32T - - - ~ 001557 211 - - ~ - - - - 0.042 - ~ 0.0487 - - - ~
1011 - 18 120 ~ | 0457 - 15 151 | 39T - ~ - ~ - 371 281 0337 ~ ~ ~ ~ - ~ ~ ~ ~ 0.02271 ~ - ~
1141211 ~ 19 180 ~ ~ ~ 13 281 ~ - ~ ~ ~ - 231 331 A2 - ~ ~ ~ - ~ ~ - 00297 ~ - -
w12 - 12 120 ~ ~ - 7 211 | 577 - ~ - ~ - 1.41 311 437 - ~ ~ ~ - ~ ~ ~ 01471 - ~ ~ ~
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TABLE 44
TARGET ANALYTE RESULTS
GIN HILL LANDFILL, VDE Q PEEMIT NO. 193
SUSSEX COUNTY, VIRGINIA

Concenbabors (gl
Mletals Semi-Volatles Pesticides Herbicides
Analyte
§
2 @
2 (24| % % N
é ! 2 % 'E o K= "‘;L
oy B E E E E E E & a ™ = = = E: % % o
Ele s |d|E 8|5 s SRR S I O I - I O - ERN N
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Laboratory Cuartitation Limit] 5 10 2 2 1 4 4 10 5 nz2 10 13 3 5 10 5 5 10 10 10 10 0ol 004y | 00sa 0.0 003 | 000 | 0050 0.43
011 GPS| & 235+ | oo 4 S 100 21+ [ 32 15 2 312 | 0| TR 2 3T 4680 12480 | 1560 | T 3 TROD | TR .04 0004 | D05+ 0,197 | 005+ ] 04 0.2 0
5 ample Location Drate
0571606 ~ 11 130 ~ ~ 2 21 ~ 13 ~ 20 ~ ~ ~ 37 52 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
121108 ~ ~ 36 ~ ~ ~ 53 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
052507 ~ ~ 46 ~ ~ ~ 41 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
lo/25a7 ... - 44 - ... ... 44 - - - ... ~ - - ... ... ... ... - - ... - - - - ... ... ... - ...
GHS 05/2308 ~ ~ 31 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0471 ~ ~ ~ ~ ~ 0.0147 ~ ~ ~ ~ ~ ~
[rewr upgradient) 1o/l ame ... - 34 - ... ... ... - - - ... ~ - - ... ... ... ... - - ... - - - - ... ... ... - ...
051209 ~ ~ 291 ~ ~ ~ ~ ~ ~ | 03CF ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
110209 ... 235 145 | 21 ... 538 114 144 | 35 - 117 ~ - - 232 617 ... ... - - ... - - - - ... ... ... - ...
/1310 ~ ~ 254 ~ ~ ~ 2871 ~ ~ ~ ~ ~ ~ 01LE ~ 2871 ~ ~ ~ | ZELH4| ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
1110310 ~ ~ 310 ~ ~ ~ 381 247 ~ ~ 197 ~ ~ 0.047 ~ 301 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
5011 ~ ~ 33 ~ ~ ~ 287 ~ ~ ~ ~ ~ ~ 0025] ~ 3278 ~ 035TE| =~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0.0z=7 ~
1171811 ~ ~ 31 ~ ~ ~ 2471 - - - ~ ~ ~ 0341 ,.. 36T - ,.. ~ ~ - ~ ~ ~ ~ ~ - - -
w1412 ... - 28 - ... ... 231 - - 023 131 ~ - ozar ... 211 ... ... - - ... - - - - ... ... ... - ...
FH& los1410 ~ ~ ToE ~ ~ ~ & ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
(Mew HES Well 2010) 11/04110 ... - 2461 ~ | 0AT] 111 47 - - - 387 ~ - 007741 ... 91 ... ... - - ... - - 0.0457 - ... 00217 | 00437 - ...
/11 ~ ~ 33 ~ ~ ~ 341 ~ ~ ~ ~ ~ ~ 0.05ET ~ 1% f=ch) ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
1172811 ... - 100 - ... 0537 24 1 &7 - - 327 ~ - 00341 i) 2718 12 031 - - ... - - - ... Li=) ... - ...
w152 ~ ~ 57 ~ ~ ~ 381 ~ 301 ~ 197 ~ ~ 0547 ~ 447 p=ch) ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 00541 ~

HOTEE:
Hevwr uparadient wrell GELS wrae fetalled om April 12, 2006, a¢ part of the Hanmre and Extert Stady for the £acility. Hewr dever adiet wee I GE-6 wras etalled on Septernber 20,2010,
Detected grovmudarater monitoring comstibaerds ate those detected at concerdrations equalto o eoce e ding fhe I re spective laboratory (arditation L fmdte (L 0Q LsY) or Eeporting L imits (ELs). E isnoted that L QLs Listed in table are for TestSemerica, the anabetical laboratory simce 2008 . LOQL s prior to 2008 may ot be the same |
n Hot detected irthe sample
Bold & Undexhned: ndicates ezoceedance of 2 Groumudwrater Prote ciion Standard (See note sbe o).
Gronmudbarater Protection Standards (P %) were reviced Jamary 31,2011,
P S for arsenic, cobalt lead and vanadhmm ate based om site specific backgromd wabes
w00 sabetinate d for ACL

DATA QUALIFIERS AND D EFINITION §:

B - O byte was detected inthe associste d Method Blank.

BY - The anabyte wras detected tthe Mlethod # Calibration Blank: at a lewelabonre the reporting limit. The sanple was non- detect for this analpte therefors, T comective actiormmas e Cessary.
D0 - Dibhatice, re quired dus to saple metri offe s

D10 - Dibatict re quired dus to sappls color

H - Sammple was prepped Te-exracted) or shabemed beyord the spec ific holdivng tire due to ammogate resalts oateide ©alibrationrange . Hl - Sample
atia bric perfommed past the rethod -spec ifie d holdivg tive per client's spproal.

H4 - Sarpls weae exracted pasthold g time bt ava berme d weithin ama beede holding tive.

ID7T - The atalbytes 3-Dlethylphenol amd 4 -Wlettolphenol coshate snd canrot e arabeticalby soparated . Thie Teported © ot srdration iz 2 amm of thess ieormers,

J - Drabyte detected at a levelless than the Feporting Limit (FL) and greater than or equalto the Dlethod Drete ction L pdt (WDL) . Con evdrations within this Tange are e timated .

L1 - The M5 andsr BOSD wrere onatside the acceptance limite dae to sample mwatrise et erence . See Blark Spike (LCE).

Q5T - Sulfir (EP& 366107 ¢ leanap performe d on extract.
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TABLE 4A
TARGET ANALYTE RESULTS

GIN HILL LANDFILL, VDEQ PERMIT NO. 193
SUSSEX COUNTY, VIRGINIA

Concentrations (pg/T)
Metals Semi-Volatiles Herbicides
Analyte
@
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gl Ele| 2. | = I g E Sl EE] F ==l g | 2| £ & =133 3
1R REIE L IR AR AR IR AR L I AR R IR R AR AR A AR A I
2| < & [&[&8] S S S | 2] = 2 13| = B = 5 [ =T I & S| S5 2 [ s = & s i @
Laboratory Detection Limit
Laboratory QuanﬁtationLimitI 5 10 2 1 4 4 10 5 02 10 15 3 1 5 10 5 10 10 10 10 0.01 0.047 0.050 0.030 0.05 00350 0.050 0.49
2011 GPSI 6 23.5% 2000 4 E] 100 21% 624 15 2 312 S0 78 2 37% 4680 12480 1560 78 6 780 78 0.04 0.004 | 0.05%* 0.197 0.05%* 0.4 0.2 S0
Sample Location Date
05/16/06 ~ 11 130 ~ ~ 26 21 ~ 13 ~ 20 ~ ~ ~ 37 52 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
12/11/06 ~ ~ 36 ~ ~ ~ 53 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -~ ~ o~ ~ ~ ~ ~ ~ ~ ~ ~ ~
05/29/07 ~ ~ 46 ~ ~ ~ 4.1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
10/23/07 ~ ~ 44 ~ - ~ 4.4 - ~ ~ ~ ~ - ~ ~ - ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ - - -
GH3 05/28/08 ~ ~ 31 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 047 ~ ~ ~ ~ ~ 0.0147 ~ ~ ~ ~ ~ ~
(new upgradient) 10/16/08 ~ ~ 34 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
05/12/09 ~ ~ 291 ~ ~ ~ ~ ~ ~ | 03CF8 ~ ~ ~ ~ ~ ~ ~ ~ -~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
11/02/09 ~ 2335 145 21 ~ 338 114 144 1275 ~ 11.7 ~ ~ ~ 832 61.7 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
06/18/10 ~ ~ 284 ~ ~ ~ 261 ~ ~ ~ ~ ~ ~ 01IB ~ 2871 ~ ~ ~ 3.81,H4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
11/03/10 ~ ~ 31.0 ~ ~ ~ 381 247 ~ ~ 1.77 ~ ~ 0.047 ~ 3.0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
06/09/11 ~ ~ 33 ~ ~ ~ 291 ~ ~ ~ ~ ~ ~ 0.0297 ~ 8.21B ~ 033518 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0.0297 ~
11/18/11 ~ ~ 31 ~ ~ ~ 241 ~ ~ ~ ~ ~ ~ 0347 ~ 3.67 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
06/14/12 ~ ~ 28 ~ ~ ~ 237 ~ ~ 0.23 1.37 ~ ~ .0221 ~ 2.17 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
GH6 10/14/10 ~ ~ 89.8 ~ ~ ~ 6 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
(New NES Well 2010) 11/04/10 ~ ~ 86.1 ~ 0.57 117 4.7 ~ ~ ~ 3.97 ~ ~ 0.07747 ~ 7.77 ~ ~ ~ ~ ~ ~ ~ 0.0457 ~ ~ 0.0217 | 0.0497 ~ ~
06/10/11 ~ ~ 68 ~ ~ ~ 3.47 ~ ~ ~ ~ ~ ~ 0.0587 ~ 19 837 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
11/28/11 ~ ~ 100 ~ ~ 0.98J 8.4 167 ~ ~ 3.2 ~ ~ 0.0847 1.37 8.71B 1.2 031 ~ ~ ~ ~ ~ ~ ~ 0491 ~ ~ ~
06/15/12 ~ ~ 57 ~ ~ ~ 3.61 ~ 3.0 ~ 1.77 ~ ~ 03547 ~ 4.47 937 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 00947 ~
NOTES

Wew upgradient well GHS was installed on April 12, 2006, as part of the Mature and Extent Study for the facility. Mew downgradient well GH-6 was installed on Septerber 20, 2010
Detected groundwater monitoring constituents are those detected at concentrations equal to or exceeding their respective laboratory Quantitation Limits (LQLs) or Reporting Limits (RLs). It is noted that LQLs listed in table are for TestAmerica, the analytical laboratory since 2008

~: Not detected in the sample
Bold & Underlined: indicates exceedance of a Groundwater Protection Standard (See notes below)
Groundwater Protection Standards (GPSs) were revised January 31, 2011,
#GPS for arsenie, cobalt, lead, and vanadium are based on site specific background valuies
4 LOQ substituted for ACL

DATA QUALIFIERS AND DEFINITIONS:

B - Analyte was detected in the associated Method Blank

(B9 - The analyte was detected in the Method / Calibration Blank at a level above the reporting himit. The sarmple was non-detect for this analyte, therefore, no corrective action was necessary.
(D02 - Dilution required due to sample matrix effects

(D10 - Dilution required due to sammple color

H - Sarrple was prepped (re-extracted) or analyzed beyond the specific holding time due to surrogate results cutside calibration range

analysis performed past the method-specified holding time per client's approval

[H4 - Sample was extracted past holding time, but analyzed within analysis holding time:

ID7 - The analytes 3-Methylphenol and 4-Methylphenol coslute and can not be analytically separated. This reported concentration is a sum of these isomers

\J - Analyte detected at a level less than the Reporting Limit (RL) and greater than or equal to the Method Detection Limit (MDL). Concentrations within this range are estimated.
M1 - The WS and/or MSD were outside the acceptance limits due to sammple matrix interference. See Blank Spike (LCS)

QSU - Sulfur EPA 3660) clean-up performed on extract.

H1 - Sample

LQLs prior to 2008 may not be the same
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TABLE 4B
TARGET ANALYTE RESULTS
CINHILL LANDEILY, VDEQ FERMIT N0 103
SUSSEX COUNTY, VIRGINIA

CorC eyt (gl
okt iles

Analyte

1 2 Dribromi- 3 Chloropropare
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Samplk Locitim Dute

0l LS5 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
051605 - - - - - - - - - - - - - ~ - ~ - - - - - - - - - - ~ - - - - - - - - - - ~ - - - - - - - - - -
00705 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
BL056 v - v - v ~ v v ~ v - ~ v - ~ - - v v - v - v ~ v ~ - ~ - - - - - v ~ v ~ - v - - - ~ v v v - v
0006 56 v v v v v r v v r v v r v . r . - v v v v v v r v r . r - v - - v v r v r . v v v - r v v v - v

MLy 1am - - - - - - - - - - - - ~ - ~ - - - - - - - - - - ~ - - - - X - - - - - ~ - - - - - - - - - -

10,057 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1z - - - - - - - - - - - - - - - -
Lz aci e T3 - - - - - " - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . . - .
Lien 13D | - v v v r v v r v v r v - u - - v v L v v u v u - u - v - - v v ,. v " M .. - - - v .. .. .. - ..
0551400 ] - - - - - - - ~ - - ~ - ~ ~ ~ - - - - - - v - v - ~ - - - - - - v - v - ~ - - - - . - - - - -
LA a2 - v - v ~ - v r v v r v . r . - v v v v v v u v u - u - v - - v v ,. v ,. - - - - - v .. .. .. - ..
050101 - - - - - - " - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - . . . . - .
110201 1 v v v v r v v r v - u v - u - - v v v v v v u v u - ,. - v - - v v " .. v M .. - - - v .. .. .. - ..
05502 40D [ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . . - .
GEL 0z 0 - v - v ~ - v r v v r v . r . - v v v v v v u v u - u - v - - v v ,. v ,. - v v - - v .. .. .. - ..

{aln BOWIL01) 1120 wmp |~ -1--]-]- - T R - el el wtlasl-t-l-1-1-]!-!1-1-]-!-1-!-~)-1--1-l!-1--1Qulul-1-1-1-1-= . w
(fomer pgrdint) 052045 0| - | |- -]-] 0 o]~z 1 “-l-r-r-r-r-trtr-t=r-tr-tr-t-t/-tr-t-/-tr-tr-f-rtr-1r-1tr-tr-rt-r-r-t1t-1-1r-1-1-1-1- - -
AL TN B [ U R R [ w |es] .| 28| - el el -l el el ]w] -] ~)]0~!~]-!-]-]wlolo]l-]-]-]-]- - w
052304 F'7I N R  I - wl -] oz - el el -1-1-1-~10]~]-]~]~]-~1- A I R I I B I T e I I R B T - -
118004 0D | e | w ] n | o] ] - - wlw|zs] 15 | ]l awl el awlalelelsslalalal-lis)a]]ulalalalis]a]o]le]lalel]lalalalal]ls]a]-]- - w
050605 - N I IR I R - -l ~lowr!|!-]-1-!'-1-1-1-0~-1-to|-!~-1~-]~!-0~-!~'~-'~-]-~1-0-1-1-'-1-1-0-1-1-01-1-1-1- - -
1201405 w
051606 wm | wfl e~ - S I " W I I I I T N T
am

121146 - - - v ~ v 12 ~ v 36 ~ v - ~ - - v - 4l o~ | 5T - | LG . r - v - - v v r - u - v v v - u v v v - v
050,07 - - - - - - - 7 - - 4 2 - - - - - - - 5 wl T - - 1 - - - - - - - - - - - - - - - - - - - - - - -

10.0=407 407 - - - - - - - " .| 0297 ~ - ~ ~ ~ - - - 2] - - - ~ " - - - - - - - - v - v - ~ v - - - " - - - - -
05,508 0 - - - - - - 11 - - 4 2 - - - - - - - 5 wl o~ - 2 - - - - - - - - - - - - - - - - - - - - - - -
10716508 FE]

050200 a v v v v r v v 061T| = an r v . r . - v v AN I - - | 10| - - u - v - - v v u v u - v v v - ,. v - - . ..
JARIAELY A - - - - - - - " - 26 ~ - ~ ~ ~ - - - FEN - " - " - ~ - - - - - - v - v - ~ v - - - . - - - - -
06,1710 1] - = - = - - 14 - - 3E | DoEr - - - - - - " 4] - - - w12 - - - - - - - - - " - " w23 - - - - - - - - -
11.04/10 T - = - = - - 14 - - 24 | DET - - - - - - " PN - - L =i [ - - - - - - - - - - " - 15 ] ~ - - - - - - - -
0607111 447 v v v v r v v r v 12 - - - - - - v v v v v v u v u - u - v - - v v ,. v " - - - - - v .. .. .. - 1.1
11115711 65 - - - S S - 317 - - IE | Dea - ~ - ~ - - - 121 - - - w12 - ~ ~ - - - - - - ~ - - - a7 - - - - v v v - 105.06
614712 95 - - - - ~ - - ~ - a7 ) - ~ ~ ~ - v v 2] - - v | L1 = ~ ~ " " " - v v r v r . FEIN v - r v - - - 1279
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TABLE 4B
TARGET ANALYTE RESULTS
GINHILL LANDEILL, VDEQ FERWIT N0 193
SUSSEX COUNTY, VIRGINIA

Corertations [Pl
Vokitiks

Analyte

1,2 Iflrane-3- Chiwoprapare
[(Methrp] Tty Ketire|

12 Tichborchenmime

=| = [ O-Dichdorcherere )

123 Trikdwopropare

2l - Dribram am sthare
5| ~ |insetirpiere Fromice)
4+ Mettegk 2- erdarcre

. [ Eutanane
[Tetiny] Birep] Foetme )

L4

il Rl e a—

+— |Bram ochloram eftere
+— |Brom am eftame
+— | Carbon Diadfide
~ | Chiorom efhere
& [L2 Dt stare
e | Trams- 14 Diichilomo- 2bngteme
| L, 1-Dichiorosthare
| Ci-1 3 Dichlaropropenie
~ |Trams- L3 Dichloropropene
un |2 Hescameme § Myl Bl Betore
+~ | L 112 Tetrachlarosthare
+~ |12 2 Tetrachlarosthare
— |Tokene
| L L1-Trichoroeftane
o |Bykre (Total)

Totl WOCs

=
=

Lubaratory Quortiafion L]
AL 25| 1

2| & |ty

| — |Bermere

| ~ |Bron edichlorom efheme
| ~ |[Bronafom

| — |Carban Tetrachloride

on| — L2 Dichiorouthire

2| = |L L Dickiorostrogine

2| ~ [ek- L2 Ditarostyiire
2| ~ |Trams- L2 Dichlbmosteyne
| — [L2Dichioroopire

| o [Petrylre muxie

=] - [Pty Todie

=

-

| - [Tetrahibrouttogins (PCE)
| ~ |1 12 Trickdorosttane

ws| o [V chloride

&) ~ |Chbrofom

-
-
3
g
=
&

W00 | HEN 17| 80 | 06| 005

=
a

[T

k:
[l
pe
-
=
3
g
E
-
=
-
=
5
-
2|~

El

Sample Location Late

[ Fcia) - - I - R - - - - " I - - - - - I - [ - [ - [ " - - [ - - - - " - - - w | - -
06/16.85 - - I - I - I - - " I - - - - - I - I - [ - [ " - - [ - - - - " - - - [ - -
WA7RS - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - " - - - - - - - - - - - - - - - -
52006 - - I - I - I - - " I - - - - - I - [ - [ - [ " - - [ - - - - " - - - [ - -
R.26.06 - - I - I - I - - " I - - - - - I - [ - [ - [ " - - [ - - - - " - - - [ - -
0007 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
n/a0&7 - - I - I - I - - " I - - - - - I - [ - [ - [ " - - [ - - - - " - - - [ - -
060358 - - I - I - I - - " I - - - - - I - [ - [ - [ " - - [ - - - - " - - - [ - -
Lo - - I - I - I - - " I - - - - - I - [ - [ - [ " - - [ - - - - " - - - [ - -
055140 - - I - I - I - - " I - - - - - I - [ - [ - [ " - - [ - - - - " - - - [ - -
L2900 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - " - - - - - - - - - - - - - - - -
05,2101 - - I - I - I - - " I - - - - - I - I - [ - [ " - - [ - - - - " - - - [ - -
10801 - - I - I - I - - " I - - - - - I - [ - [ - [ " - - [ - - - - " - - - [ - -
0571500 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
B E0602 - - I - I - I - - " I - - - - - I - [ - [ - [ " - - [ - - - - " - - - [ - -

{adn BOWILOZ) 1L PR R I R I I T R R R IR VR IR IR R U R (R IR A RN IR N I (R IR NI IR B R R VR R P R N IR I (R R [ R I R R B

05,2003 - - I - I - I - - " I - - - - - I - [ - [ - [ " - - [ - - - - " - - - [ - -
1L - - I - I P 3 - - " I - - - - - I - I - [ - [ " - - [ - - - - " - - - [ - -
552204 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . . .
1100 - - I - I - I - - " I - - - - - [ - [ - [ - [ " - - [ - - - - " - - - [ - -

051706

12A106 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . .
0520407 2 - I - I - I - - " I - - - - - I - [ - [ - [ " - - [ - - - - " - - - [ - -
puksciig 247 - I - I - I - - " I - - - - - I - [ - [ - [ " - - [ - - - - " - - - [ - -
05,2808 - - - - - - - " - - - - " - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . .
10716008 - - I - I - I - - " I - - - - - [ - [ - [ - [ " - - [ - - - - " - - - [ - -
512408 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . . .
10200 - - I - I - I - - " I - - - - - [ - [ - [ - [ " - - [ - - - - " - - - [ - -
06/13/10 - - I - I - I - - " I - - - - - [ - [ - [ - [ " - - [ - - - - " - - - [ - -
110420 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . . .
0610411 - - I - I - I - - " I - - - - - [ - [ - [ - [ " - - [ - - - - " - - - [ - -
11311 - - I - I - I - - " I - - - - - [ - [ - [ - [ " - - [ - - - - " - - - [ - -
061512 - - - - - - - " - - - - " - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . a
[ Fcia) - - I - I - I - - " I - - - - - [ - [ - [ - [ " - - [ - - - - " - - - w | - - -
671655 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . .
0007 85 - - I - I - I - - " I - - - - - [ - [ - [ - [ " - - [ - - - - " - - - [ - -
52006 - - I - I - I - - " I - - - - - [ - [ - [ - [ " - - [ - - - - " - - - [ - -
(222 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . . .
LR - - I - I - w| e | 31 - " I - - - - - I - [ - [ - [ " - - [ - - - - " - - - [ - -
na0s7 - - S - [ “ w| | 43 - " I - - - - - I - I - I - I 15 - - I - - - - " - - - [ - -
658 - - - - - - - " - - - - " - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . .
Lo - - I - I - I - - " I - - - - - [ - [ - [ - [ " - - [ - - - - " - - - [ - -
055140 - - I - I - I - - " I - - - - - [ - [ - [ - [ " - - [ - - - - " - - - [ - -
12/1900 - - I - I - I - - " I - - - - - [ - [ - [ - [ " - - [ - - - - " - - - [ - -
0521401 - - I - I - il - ki - " I - - - - - I - [ - [ - [ " - - [ - - - - " - - - [ - -
11401 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . . .
05715002 - - I - I - I - - " I - - - - - I - [ - [ - [ " - - [ - - - - " - - - [ - -
E0602 - - I - I - I - - " I - - - - - I - [ - [ - [ " - - [ - - - - " - - - [ - -

R 1m0 - - - - - - - - - - 6.1 1 - - - - - - - 1z - - - - - - - - - - - - - - - - - - - - - - - - - - - -
{al HOVTLO4) 05005 wo e ] - PPN IR I T R [ VR I N T R I B IR I IR I [ e [ B R T e S e T e T e P T M
AL PR R ST R I [ i R T IR 20 R W VR I PR R VR R [ [T NP R B (RO R (R RN (VRN IR R R DR (R RN I P O IR IR (PO VR (VRN BN IR N Y I M
5804 [P R S U R B (PO I O 54 I ] R T I e e e e N
LA PR R ' R B [ R R 'S § NN VU N W VR I PR R W R (R [T AR R N (R I (NP IR VR I R R R R R N T I T R O P I I I (ST M

050905 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .
0517406 - - 1| - - I - I [ 2 " I - - - - 2 I - [ - [ - [ " - - [ - - - - " - - - - 1 - -
1713406 - - I - I - I - - " I - - - - - I - [ - [ - [ " - - [ - - - - " - - - PO =) -

LAl - - 12| - - - - - - - - - - - - - - - - 2 - - - - - - - - - - - - - - - - - - - - - - - - - 13 - -
0520407 Lar - 1| - - I - I g 3 " I - - - - 2 I - I - [ - [ " - - [ - - - - " - - - - 1 - -
puksciig - - S - [ “ w || 57 - " I - - - - I I - I - I - I " - - [ - - - - " - - - - 1 - -
11z - wo (0ROT[ - - I - I - - " I - - - - - I - [ - [ - [ " - - [ - - - - " - - - [ - -
0523408 . - 1| - - I - I 7 1 " I - - - - 2 I - I - [ - [ " - - [ - - - - " - - - ] 2 - -
1042605 - w |0BST] - - - - - - 4 12 - - - - - - - 11 - - - - - - - - - - - " - - - - - - - - - - - - - - - -
0571248 - I I - [ “ w || 25 39 " I - - - - wml -]~ - I - I - I " - - I - - - - " - - - - | 14 - -
JiEIALY - O L B - I - I 1 - " I - - - - JLN I - I - I - [ " - - [ - - - - " - - - - | 16 - -
06,1210 - - 17 - - - - - - - = 24 - - - - - - - 19 - - - - - - - - - - - - - - - - - - - - - - - - - 17 - -
110420 - w15 - - [ “ w |~ | 88 16 " I - - - - wml -]~ - I - I - I " - - [ - - - - " - - - - | 34 - -
0610411 - w | 16| - - [ “ w || 23 18 " [ - - - w21 - [0TE| . IO = e I - I " - - I - - - " " - - - - | 33 - 178
12311 - I I - [ “ [ 1 14 " I - - - wo (28] & [0SO7[ . w18 - I - I " - - I - - - - " - - - W | 4d - =7
06/15/12 - w [ 15| - - N ~ w | | 98 24 - N - - - - 3 LA w21 - w| - - w| - " - - w| - - - - " " - - - - | 51 - 08

ACM 25 August 2011
Gin Hill Landfill, DEQ Permit #193 Revised July 2012



TARLE 4B
TARGET ANALYTE RESULTS
GCINHILL LANDEILL, VDEQ FERMIT N0 123
SUSSEX COUNTY, VIRGINIA

Wokitiks
Analyte . E
- : 8 g Fl g
g E g : ) AEE R E £ g ] é é é :
g il .2 g % ; EE K E E § g g E 4 EE 5 : il
. : . : g |4 . .
gﬁg‘g'éﬂgggg ggﬂgggé_gﬁ___jﬁ_gﬂ Eﬁﬁgggg 5“ g-&EEE
RIS EEE]E 58 |55 T HE B HAHEAH I R I I A IR A
Labartory Chevtintice Lim i 5 il 1 1 1 1 1 5 1 1 1 1 1 1 1 1 joo1j ool 1 1 5 1 1 1 1 1 1 1 1 1 5 1 1 5 1 1 1 1 1 1 1 1 1 1 5 1 E]
A1l GRS 1AL | DDS) S 1* 1] WO 4930k | U5 5 10 . 1] W18, D | Yaj0Ns ]| 02 (A1 1] ] R 5 b b ] 5 1* 1 | "0 | 4% 5 1 |10 2| 100 J 05 |0D07) 5 1000 | A0 5 5 1104 | 00007 | 406 ks 10000
Samp Locatin Tete
051506 ~ - - ~ ~ - ~ - ~ 3 ~ ~ ~ - ~ 3 ~ ~ - ~ - ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ 3 ~ ~ ~ ~ ~ - ~ - ~ ~ ~ - ~ -
1211406 " M M " M M " M " ~ " " M M " ~ M M M M M " " M " " " M " " M " " ~ M " " " " M " M " " " M M M
052007 ~ - - ~ - - ~ - ~ - ~ ~ - - ~ - - - - - - ~ ~ - ~ ~ ~ - ~ ~ - ~ ~ - - ~ ~ ~ ~ - ~ - ~ ~ ~ - - -
10= 07 B - - ~ .. - B - B - B B .. - ~ - .. .. - .. - B ~ .. B B ~ - B B .. B B - .. B B ~ ~ - B - ~ B ~ - .. -
GHS m52eae .01 ~ ~ " ~ ~ " ~ " ~ " " ~ ~ " ~ ~ ~ ~ ~ ~ " " ~ " " " ~ " " ~ " " ~ ~ " " " " ~ " ~ " " " ~ ~ ~
{nemnperndint) 105406 U " R i R I - T R e e S I T B I I e e R B e e I e e T T T T T T T T e "
051200 B - - ~ .. - B - B - B B .. - ~ - .. .. - .. - B ~ .. B B ~ - B B .. B B - .. B B ~ ~ - B - ~ B ~ - .. -
11 B - - ~ .. - B - B - B B .. - ~ - .. .. - .. - B ~ .. B B ~ - B B .. B B - .. B B ~ ~ - B - ~ B ~ - .. -
20 " M M " M M " M " ~ " " M M " ~ M M M M M " " M " " " M " " M " " ~ M " " " " M " M " " " M M M
110210 ~ - - ~ - - ~ - ~ ~ ~ - - ~ - - - - - - ~ ~ - ~ ~ ~ - ~ ~ - ~ ~ - - ~ ~ ~ ~ - ~ - ~ ~ ~ - - -
50011 ~ - - ~ - - ~ - ~ - ~ ~ - - ~ - - - - - - ~ ~ - ~ ~ ~ - ~ ~ - ~ ~ - - ~ ~ ~ ~ - ~ - ~ ~ ~ - - -
111811 " ~ ~ " ~ ~ " ~ " ~ " " ~ ~ " ~ ~ ~ ~ ~ ~ " " ~ " " " ~ " " ~ " " ~ ~ " " " " ~ " ~ " " " ~ ~ ~
1422 " M M " M M " M " ~ " " M M " ~ M M M M M " " M " " " M " " M " " ~ M " " " " M " M " " " M M al
&3] 10,1410 ~ - - ~ - - ~ - ~ a7 ~ - - ~ - - - - 12 - ~ ~ - ~ ~ ~ - ~ ~ - ~ ~ - - ~ ~ ~ 11 - ~ - ~ ~ ~ - - -
[ Femr MES PRI 20L0) 110410 - - - - ,. - - - - 23 - .. - - - " " " 0.29] -~ - - " - - - " - - " - - " - - - . . - - - . - . - - -
10,11 " w 0247 M M " M " ~ a4 " M M " ~ M M M Qar M " " M 12 " " M " " M " n9ar ~ M " " " " M " M " " " M M 1204
112211 " w 0947 w M M " M " ~ 12 " M M " ~ M M M 1= M " " M a1l " " M " " M " " ~ M " " " " M " M " " " M M 1634
0615012 ~ - 11 ~ - - ~ - ~ - 1 ~ - - ~ - - - - 1= - ~ ~ - a1l ~ ~ - ~ ~ - ~ ~ - - ~ ~ ~ ~ - ~ - ~ ~ ~ - - 6.5
HOTRS:

How mpzalontwo G war fetlked on Apaill2, W06 4 partofthe Hytom and Bront Sudye forthe fudline. B dowmgral ot wo L 6 wes i talld on fopombar 20, 2010,
D il 7o und wede s mo oo ting oo tifmen am fhere dekckd at conmnde tio s sgual b o1 womeding fheir xr pactin Libe e prChandite tio o Limis (L0005 ) oxBs posting Limik (BL ), Itd noded thet LOT s Beed in bl am for Torthomericy, fhe snabytica] Wb poopyvinge 208, 100 poerke 2003 mey ot be e e,
~ Hotdokcked infho rampk
EoH & Tndarined: mlicses wozodsmm ofs Goomdwatr Protaction 2andand | foo mo ke halwd).
CrmdwakiPrecton Shodads (5P ) wem muwed Tanwrye31, 311
* LoD ey titoed fox ACL

[CIAT A CTIALIFTRE. 2 AHD DFFINTE IO £:

[E - Prabro wer dubckd infho weocivkd Mothed Bl

[E:¢ - Tho amul woe dukcied inthe Mithed JiCalibmtion Fanld st kiel shoie fe
fmporting it The ramph wos 2ozr dwict forthie anadys, femtom, w commtis
Jactio n wre Toad e v ATy

002 - Dibrtio o 1y imed. dv 0 ¢ amph matriv ofck

[DL0 - Diibertio o xeeg imed. dvm 0 famphe solox

[Hl - fampk snake i parformed porttho mothed- pocifod be Wing time porc b
Jappooml

[Hd - Pampls e woricasid pot be Ming time, boot el d wifhin axehs & be ing
tima

]II?- Tha mebyies 3-Mufindpleno ] and + 2 fedpha ol coaboe snd cannothe
Jonabeticalbr rapamied . Thiv mpohd conmnteton® oomm o f thes komas .
T - P b dotes ol st Sied vy then fhe Bo poting Timit (E1) and s funos

ACM 26 August 2011
Gin Hill Landfill, DEQ Permit #193 Revised July 2012



and was not detected in the 2011 and June 2012 monitoring events. The vinyl chloride
concentration at GH4 is generally consistent with the vinyl chloride concentrations detected at
GH4 over the last seven years. Vinyl chloride concentrations at GH4 were found to be
increasing at a 95% confidence level. Vinyl chloride concentrations over the last several years
indicate a statistically significant increasing trend at GH4 due to the concentrations detected in
the last three monitoring events. No vinyl chloride was detected in GH6 located downgradient
of GH4.

Low concentrations of other volatile organic constituents (VOC) (primarily 1,4-dichlorobenzene,
benzene, chlorobenzene, chloroethane, and cis-1, 2-dichloroethene) have been historically
detected at GH4 at very low concentrations just above the LOQ but below their respective GPS.
These constituents along with dichlorodifluoromethane and the probable laboratory
contaminants acetone, 2-butanone, and methylene chloride have also been detected
historically at GH1 at concentrations below the GPS. Chlorobenzene, 1, 4-dichlorobenzene,
toluene, and cis-1, 2-dichloroethene were detected in at least one of the samples collected at
GH6 at very low concentrations below the GPS.

3.1 Contaminants of Potential Concern

Based on the recent monitoring data presented above, the contaminants of potential concern
are arsenic, cobalt, beta-BHC, and vinyl chloride. The chemical characteristics and historical
use of these constituents is presented below.

Arsenic is a trace element that occurs primarily in association with sulfur-containing minerals
such as realgar (AsS), orpiment (As,S3) and arsenopyrite (FeAsS). Arsenic has historically been
used in various industries, agriculture, and medicine. Until the 1940s, inorganic arsenic
compounds were often used as agricultural pesticides. Now most uses of arsenic in farming are
banned in the United States.

Elemental arsenic is essentially insoluble in groundwater, Arsenic compounds have variable
solubility (solubility can range from 0.5 mg/L to 20,000 mg/L) that depends upon arsenic
valence and groundwater pH and redox state (Eh). A general review of scientific and
governmental literature related to arsenic occurrence and migration in groundwater indicated
that natural waters may contain low levels of ambient total-fraction arsenic with
concentrations typically ranging from 1 to 10 pg/L (can be much higher in unique hydrogeologic
environments). Arsenic mobility in natural waters is often limited in large measure due to co-
precipitation reactions or adsorption of arsenic with iron and manganese hydroxides.

Cobalt is a trace element that is usually associated with sulfide ore deposits but is found within
most sedimentary deposits. Cobalt does not occur naturally as a base metal, but is a
component of many naturally occurring minerals, including various sulfides, arsenides,
sulfoarsenides, hydrates, and oxides. Cobalt is used in pigments for ceramics, glass, paints, and
varnishes, enamel coatings on steel batteries, and as a feed and fertilizer additive.
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The solubility of cobalt compounds in natural waters is generally low. With the exception of
certain complex ions, aqueous species of cobalt are not thermodynamically stable under Eh and
pH conditions common in natural water. Like arsenic, cobalt mobility in natural waters is often
limited in large measure due to co-precipitation reactions or adsorption of cobalt with iron and
manganese hydroxides.

Beta-BHC (B-hexachlorocyclohexane) is a byproduct of the organochloride pesticide lindane (y-
HCH). Lindane was widely used in the 1960’s and 1970’s mainly on cotton plants. Lindane has
not been produced or used in the United States for several decades. Lindane and beta-BHC are
relatively persistent in the environment. However, they have low solubilities and are readily
sorbed to soil.

Based on the agricultural nature of Sussex County, the source of the arsenic, cobalt and beta-
BHC is likely agricultural products.

Vinyl chloride is used to make polyvinyl chloride pipes, wire coatings, vehicle upholstery, and
plastic kitchenware. Vinyl chloride can also be formed in the environment from the breakdown
of other chlorinated compounds and is a common landfill contaminant. The most common
mechanism for vinyl chloride production in the environment is reductive de-chlorination of
more chlorinated compounds. Vinyl chloride in turn may undergo de-chlorination to form
ethene or ethane and/or oxidation to form carbon dioxide.

The source of the vinyl chloride at the landfill is not known. Other than low concentrations of 1,
4 dichlorobenzene, no poly chlorinated constituents have been detected at the landfill.

3.2 Nature and Extent of Groundwater Impacts

Figure 6 shows the spatial distribution of vinyl chloride and total VOCs. Figure 7 presents the
vinyl chloride and total VOC concentrations on a hydrogeologic cross section through the
landfill. Figure 8 presents an isoconcentration map of arsenic and cobalt concentrations.

These figures and data indicate the extent of groundwater with constituent concentrations
exceeding the GPS is limited to the uppermost water-bearing unit of the Bacons Castle
Formation in northern and northwest portions of the landfill lease area and a small area
immediately north of the lease area.

4.0 ASSESSMENT OF POTENTIAL RISKS FROM SOLID WASTE IMPACT

Potential risks to human health and the environmental from the closed Gin Hill Landfill are
negligible due to low contaminant concentrations and absence of potential receptors.
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An exposure route evaluation for soil, surface water, and air indicates that risks are negligible
due to incomplete pathways, as follows:

1) Sussex County controls the landfill property by a lease agreement with B & F, LLC.
Sussex County is in the process of notifying B & F, LLC of the GPS exceedances and
initiating action to take legal ownership of the property

2) Access to the site is limited by its location and locked-gated access road

3) Access and physical exposure to waste and underlying soil is prevented by the landfill
cap

4) There are no natural surface water bodies (streams, rivers, lakes) present at the landfill.
Precipitation and runoff/run-on is diverted from the landfill via the landfill cap and
grading

5) There are no downgradient receptors between the landfill and the regional
groundwater discharge area along the Nottoway River located approximately %- mile
west and northwest of the landfill

In summary, there are no complete exposure pathways for groundwater observed in the near
vicinity of the landfill. As a result, there is negligible risk to human health and the environment
resulting from groundwater at the landfill.

5.0 ASSESSMENT OF CORRECTIVE MEASURES

In accordance with 9VAC20-81-260 Corrective Action Program, a PPR was previously submitted
to DEQ in the 2008 NES/PPR. The PPR proposed to monitor groundwater at the landfill until
concentrations of the COPC are below GPS at all groundwater monitoring wells currently
located at the landfill (monitored natural attenuation). The PPR included:

1) Solid waste containment via maintenance of the existing landfill cap

2) Reduction of infiltration to waste (reduce leachate formation) by surface water
management and maintenance of the existing landfill cap

3) Continued monitoring to evaluate COPC concentration trends

All of these elements are currently in-place and active at the landfill. The PPR provided a
performance monitoring plan to assess the effectiveness of the proposed remedy. No
comments were received during the public comment period and hearing that occurred in
February 2008.

The March 2010 Notice of Violation (NOV) from DEQ apparently rejected the PPR included in
the 2008 NES/PPR report. In a May 12, 2011 response letter to the revised 2010 NES/PPR, DEQ
noted that the remedies proposed in the 2008 NES/PPR did not meet the requirements of
presumptive remedies specified in 9VAC20-81-260.C.2.b and applicable EPA guidance.

Therefore, this section presents an assessment, including the technical and cost feasibility, of
potentially applicable corrective measures technologies to prevent the offsite migration of
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contaminated groundwater and the reduction of contaminant concentrations over a reasonable
time frame. The selection and feasibility of potentially applicable remedial technologies is
primarily dependent on the site specific hydrogeologic setting, the concentrations and
characteristics of the contaminants of concern, and potential risks to human health and the
environment.

As noted above, the extent of groundwater with constituent (vinyl chloride) concentrations
exceeding the GPS is limited to the uppermost water-bearing unit of the Bacons Castle
Formation in northern and northwest portions of the landfill lease area and a small area
immediately north of the lease area. The downgradient extent has been defined and a sentinel
well (GH6) is in place. Potential risks to the public health and environment are negligible due to
the lack of receptors and a complete exposure pathway. Therefore, there are no risk factors
driving an expeditious/short term corrective measure.

This ACM was prepared in accordance with 9VAC20-81-260 and Submission Instruction 16.
9VAC20-81-260.C.3.c (1) states that “The selected remedies to be included in the corrective
action plan shall:

(a) Be protective of human health and the environment

(b) Attain the groundwater protection standard as specified pursuant to 9VAC20-81-
250.A.6

(c) Control the sources of releases so as to reduce or eliminate, to the maximum extent
practicable, further releases of solid waste constituents into the environment that may
pose a threat to human health or the environment

(d) Comply with standards for management of wastes

Under 9VAC20-81-260.H, the groundwater remedy is complete when:

a. The owner or operator complies with the groundwater protection standards at all points
within the plume of contamination that lie at or beyond the disposal unit boundary by
demonstrating that no Table 3.1 Column B constituents have exceeded groundwater
protection standards for a period of three consecutive years using the appropriate
statistical procedures and performance standards as described under 9VAC20-81-250 D;
and,

b. All other actions required as part of the remedy have been satisfied or completed, and
the owner or operator obtains the certification required under subdivision 9VAC20-81-
260.H .2 of this section.

Multiple corrective measures are potentially applicable to mitigate the offsite release and
migration of contaminated groundwater and the reduction of contaminant concentrations over
a reasonable time frame. The potentially applicable corrective measures were evaluated using
a screening matrix (Table 5) to evaluate the applicability, effectiveness/performance,
feasibility/implementability, cost, and other factors in meeting objectives of the corrective
measures.
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Table 5

Remediation Technologies Screening Matrix

Assessment of Corrective Measures
Gin Hill Landfill (Permit No. 193)
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Monitored Natural Attenuation
‘Analytical results demonstrate ongoing physical natural attenuation processes and probability of biochemical
Monitored Natural Attenuation Maintain existing post closure care and implement corrective action monitoring prograrm. Applicable Fair Good Good Good Good Fair Good Good Good Good Good Good Good Good Good attenustion processes. Additional cost to demonstrate/guantify natural attenuation processes are not justified
given the already negligible risk.
Presumptive Remedies
The landfill waste is adequately contained by the existing sofl cap. The main deficiency of the cap is that is does
Containment {impermedsle cap) Censtruct impermeable cap over entire 10 acre waste mass using lew permeability soils or synthetic Avplicable Fair coad ood Poor Poor i ood cood cond ood Poor Poor Fair - Good |1 PrOvide low permesbllity barrior to \'n.ﬁ\tral\'n.g predpltatian. The exlsting cap sin goed mr.ﬂd\'t.\'un and doed
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negligible risks.
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Source zone and downgradient plume. 28 -
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Groundhwater Recovery and Treatment
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Some technologies such as leachate and landfill gas control are not applicable as there is no
evidence that the waste materials are saturated or that landfill gas is migrating offsite. Most of
the potentially applicable technologies have high installation/capital and operation &
maintenance cost and do not result in a significant reduction in the already negligible risk to
human health and the environment.

Two options were carried forward for further evaluation:

D

* Monitored Natural Attenuation
* Institutional Controls

D

5.1 Monitored Natural Attenuation

Monitored natural attenuation (MNA) relies on natural processes such as dilution, adsorption,
dispersion, biodegradation/biotransformation, and chemical reactions to eliminate/reduce
contaminant concentrations. These natural attenuation processes essentially occur in all
groundwater contaminant plumes to one degree or another. In an unconfined groundwater
system such as at the Gin Hill Landfill, the processes of dilution, adsorption, and dispersion are
the principal natural attenuation processes. The main objective of monitored natural
attenuation is to determine the degree to which these natural processes are reducing
contaminant concentrations, and whether the natural processes are sufficient to prevent any
increase in future potential risk to human health and the environment.

According to EPA (1999), the following items are typically required to demonstrate natural
attenuation:

** Groundwater data demonstrating decreasing contaminant mass and/or concentration
over time.

+» Hydrogeologic and geochemical data that indirectly demonstrate the type of natural
attenuation processes active at the site, and the rate at which such processes are
reducing contaminant concentrations.

¢ Data from field studies that demonstrate the occurrence of a particular natural

attenuation process at the site and its ability to degrade the contaminants of concern.

As presented in Section 4, the extent of groundwater with constituent concentrations
exceeding the GPS is limited to the uppermost water-bearing unit of the Bacons Castle
Formation in northern and northwest portions of the landfill lease area and a small area
immediately north of the lease area. Arsenic, cobalt, beta-BHC, and vinyl chloride are the only
constituents exceeding GPS over the last two years.
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5.1.1 Performance and Reliability

Monitored natural attenuation is a proven remedial alternative to address impacted
groundwater when there is no identified risk, or when more active remediation does not
effectively reduce potential risks to human health and the environment. The performance and
reliability of MNA is dependent on the contaminants of concern and the site specific
hydrogeological/geochemical conditions. Natural attenuation process for inorganic
constituents is generally different than for organic constituents. Metals are not transformed to
other less toxic constituents. Therefore, the principal natural attenuation mechanisms for
metals are dilution, dispersion, and adsorption. The principal natural attenuation mechanisms
for organic constituents are biodegradation/biotransformation, and other chemical reactions.

Arsenic and cobalt in groundwater may be derived from either natural (i.e., geologic) or
anthropogenic sources. Given the localized high concentrations of arsenic and cobalt observed,
the source of these metals at Gin Hill Landfill is presumed to be anthropogenic.

Arsenic and cobalt have very low solubilities in groundwater under most conditions. The
principal attenuation mechanisms for both metals are precipitation as oxyhydroxides or as
sulfides or sulfates, co-precipitation with iron and manganese oxyhydroxides or sulfides, or
adsorption to iron or manganese oxyhydroxides, iron sulfides, or other mineral surfaces (EPA
2007). Recent research (Ford 2006) of metals in groundwater impacted from solid waste
landfills indicate that trace metals like arsenic and cobalt may be mobilized by dissolution from
iron and manganese oxyhydroxides typically under reducing conditions which may in turn be
caused by high carbon or sulfide levels that are an electron source. Dissolution of the trace
metals will occur with the within and immediately downgradient of areas with reducing
conditions creating a type of chemical front or zone. This area or zone of dissolved metals is
typically limited by chemical changes along the flow path to more oxidizing conditions which
causes the iron and manganese oxyhydroxides to re-precipitate and the trace metals to co-
precipitate or be adsorbed.

The monitoring data support this model of trace metal mobilization/natural attenuation. The
highest and most variable trace metal concentrations have been historically detected at GH1
and GH4 which typically have negative oxidation-reduction potential (ORP) indicating reducing
conditions. The ORP values at the other site monitoring wells are typically positive. Trace
metals concentrations at these wells are substantially less than at GH1 and GH4.

There is little information in the public literature on natural attenuation of beta-BHC. Beta-BHC
is a degradation by product of the pesticide lindane. Adsorption is a principal process limiting
the mobility of beta-BHC. De-chlorination through biodegradation and biotransformation
processes is also reported to be an important process.

Laboratory and field studies indicate that although complete reduction of vinyl chloride to
ethene is possible, reductive dechlorination usually stops at dichloroethene or vinyl chloride in
the majority of groundwater systems. Recent USGS investigations have demonstrated that
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microbial oxidation of these reduced daughter products can be significant under anaerobic
redox conditions. Oxidation of vinyl chloride can occur under anaerobic conditions, if
sufficiently strong oxidants, such as iron oxides, are available to drive microbial degradation.

Appendix A presents a trend analysis through 2011 for vinyl chloride and four other volatile
organic constituents (benzene, chlorobenzene, chloroethane, and 1, 4-Dichlorobenzene) that
have been periodically detected at monitoring well GH4. At the 95% confidence level, benzene
and vinyl chloride has a statistically significant upward trend. The upward trend in vinyl
chloride concentrations is mainly due to the concentrations (3.4 and 3.3 ug/L) found in the last
two monitoring events. No data are available on the degradation products of vinyl chloride.

Trend analyses are also presented for chlorobenzene, chloroethane, and 1, 4-Dichlorobenzene
at GH1. Benzene and vinyl chloride have not been detected at GH1. The trend analysis
indicates no statistically significant trends in these constituents at GH1.

Table 3 presents the values for field water quality parameters measured during the June 2011
monitoring event. Laboratory alkalinity values are also presented on Table 3. Dissolved oxygen
levels in all the wells was zero, suggesting there is sufficient organic matter within the water
bearing unit to consume the available oxygen and to function as electron donors. The negative
oxidation-reduction potential at GH1 and GH4 indicates reduced conditions and the probability
of anaerobic biodegradation.

The available data indicate that natural attenuation is occurring at the landfill and is preventing
groundwater contamination from migrating further to the northwest. The available data do not
allow for an accurate estimation of when GPS will be achieved. Furthermore, it is highly
unlikely that additional analysis of the groundwater chemistry will provide an accurate
estimation of natural attenuation rates.

5.1.2 Implementation Requirements

Monitored natural attenuation would be implemented through a Corrective Action Monitoring
Plan (CAMP) designed to ensure protection of human health and the environment. The CAMP
would be designed to:

% Verify the extent of contamination is not expanding and potential risk to any offsite
receptors is not increasing

Identify any potentially toxic and/or mobile transformation products

Detect releases of other contaminants to the environment

Verify attainment of the corrective measure objectives

7/
X

L)

7/
X

L)

7/
°0

If monitored natural attenuation is implemented, a CAMP and Corrective Action Plan (CAP) will
be submitted to DEQ for review, approval, and incorporation into the facility's permit via a
major permit amendment. Existing monitoring wells would be utilized for the CAMP. Existing
compliance monitoring well GH4 is located in the plume just north of the waste disposal area,
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and would be used as a performance monitoring well to demonstrate the reduction in vinyl
chloride concentrations over time and compliance with the GPS. NES well GH6, located
downgradient of GH4, would be used as a sentinel well to verify attenuation of the vinyl
chloride and demonstrate that the plume is not expanding.

5.1.3 MNA Impacts

No adverse impacts are associated with MNA. There is probably a minimal amount of cross
media transfer from groundwater to soil and air. Given the extremely low concentrations and
small impact area, the amount of contaminant transfer on a mass basis is negligible.

5.1.4 Remediation Timeframe

The timeframe for achieving objectives is difficult to estimate but is considered to be
reasonable compared due to the low risk associated with the release. The historical data
indicate no significant trends in arsenic concentrations are evident at the other monitoring
wells. Cobalt concentration trends are generally flat or decreasing at the monitoring wells.
Vinyl chloride concentrations at GH4 have a statistically increasing trend. The fact that it took
approximately 15 years for vinyl chloride levels at GH4 to exceed the GPS suggests that the
landfill is still undergoing chemical modifications. The vinyl chloride concentration only needs
to decrease by approximately 3 ug/L to achieve the GPS. However, achieving the GPS will likely
require at least 15 years.

5.1.5 MNA Cost Estimates
The costs associated with MNA include preparing the Corrective Action Plan and CAMP,

monitoring wells (as required), sampling and analysis costs, and reporting. The estimated costs
are summarized below:

e Corrective Action Plan/CAMP: $15,000

e DEQ Permitting Costs: SO

e Well Installation Costs (contingency): $10,000

e Monitoring and Reporting Costs (Annual): $30,000

e Corrective Action Status Evaluation Reports $5,000
(minimum every three years)

e Contingency $10,000

Total estimated (+/- 20%) costs assuming a 15 year
corrective action period: $500,000

The above costs do not include any costs associated with acquisition of the property, long term
care and maintenance of the property, or other miscellaneous incidental costs that may be
incurred by Sussex County for management of the property. The actual cost and design of the
MNA program will be determined if MNA is selected as a remedial alternative.
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5.2 Institutional Controls

The institutional controls of property ownership and site fencing were selected for further
analysis to address the legal control over the land and the possibility for trespassers to access
the site and be potentially exposed to landfill waste materials. According to a review of the
lease agreement by the Sussex County attorney, the lease agreement provides “clear and non-
equivocal permission ... for the County to use the Gin Hill ten acre landsite for the purpose of a
Refuse Disposal Site operated under the rules and regulations of the Virginia State Department
of Health and government purposes in connection with the use of said premises. The County
was also given the right to do or perform such acts as it in its sole discretion may deem
advisable including but not limited to the posting of signs, the erection of fences, the removal
of trees, any acts necessary for the protection against fire, excavation and removal of dirt or
earth, and the spraying or scattering of chemicals necessary to keep the premises in a sanitary
and healthful manner”.

Sussex County is the process of notifying the current landowner and either revising the lease
agreement or taking full ownership of the property. DEQ will be provided progress reports and
notification on the negotiations with the property owner.

Given the very rural nature of the property, and the landfill cover, construction of a perimeter
fence around the landfill is probably unnecessary. Fencing the entire landfill with a six-foot high
chain link fence with a new gate is estimated to cost approximately $50,000. The County
should install additional no trespassing signs informing trespassers of the property condition.

6.0 PUBLIC NOTICE AND HEARING

As previously noted a public hearing was held in March 2008 on the 2008 NES/PPR. No
comments were received during the public comment period and hearing that occurred in
February 2008.

In accordance with 9VAC20-81-260.C.4 a new public hearing on this ACM is scheduled for
September 20, 2012. Public notices will be published in Sussex-Surry Dispatch. A copy of the
public notice is provided in Appendix B.

Once the public comment period and hearing is completed, a final ACM will be submitted to
DEQ.

7.0 CONCLUSIONS/RECOMMENDATIONS

The available site data indicate that only vinyl chloride was detected at low concentrations just
above the GPS in the most recent (June 2012) monitoring event. Other potential contaminants
of concern include arsenic, cobalt, and beta-BHC which have exceeded their respective GPS at
one or more wells over the last two years. The groundwater impacts is limited to the
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uppermost water-bearing unit of the Bacons Castle Formation in northern and northwest
portions of the landfill lease area and a small area immediately north of the lease area. There
are no complete exposure pathways for groundwater observed in the near vicinity of the
landfill. As a result, there is negligible risk to human health and the environment resulting from
groundwater at the landfill.

Most of the potentially applicable corrective measure technologies have high
installation/capital and operation & maintenance cost and do not result in a reduction in the
already negligible risk to human health & environment. Based on the limited groundwater
impacts and absence of potential risk, a combination of the two corrective measures
alternatives provide the best cost/benefit for the Gin Hill Landfill:

®,

** Monitored Natural Attenuation

®,

** Institutional Controls

As discussed above and as presented in the 2008 and 2010 NES/PPR for the landfill, shallow
groundwater in the upper most water bearing unit flows toward the wetlands, open water, and
bottomland woodlands along the Nottoway River located immediately west of the landfill. This
land is essentially undevelopable due to the wetlands and Interstate 95 right of way.
Groundwater is not reasonably expected to be a source of drinking water.

Monitored natural attenuation (MNA) is a proven remedial alternative to address impacted
groundwater when there is no identified risk, or when more active remediation does not
effectively reduce potential risks to human health and the environment. Monitored natural
attenuation would be implemented through a CAMP designed to ensure protection of human
health and the environment.

Continuation of the current post closure care and monitoring under MNA provides for
continued maintenance of the landfill cap to prevent any exposure of waste materials and to
minimize (to the extent practicable) infiltration of precipitation into the waste material.
Continuation of the environmental monitoring would include submittal of a revised
groundwater monitoring plan patterned after the CAMP under 9VAC20-81-260.D. This
monitoring plan would provide for an early determination of any increase in potential risk to
human health and the environment, and monitoring contaminant concentrations over time.

Additional institutional Controls should be implemented at the Gin Hill Landfill. Sussex County
should expeditiously continue with taking ownership of the landfill lease area and an additional
100 to 200 foot buffer area along the northern and western lease area boundaries. Additional
no-trespassing signs should be posted to minimize the potential for trespassers to access the
property.
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APPENDIX A

SENS SLOPE ANALYSIS OF VOC CONSTITUENTS AT GH1 AND GH4
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Appendix B

ACM Public Notice



NOTICE OF PUBLIC HEARING
SUSSEX COUNTY BOARD OF SUPERVISORS

NOTICE IS HEREBY GIVEN THAT THE BOARD OF SUPERVISORS OF SUSSEX COUNTY,
VIRGINIA, on October 18, 2012 in the Sussex County General District Courtroom, 15098 Courthouse
Road, Sussex, Virginia, 23884, at 7:00 P.M. will hold a public hearing on the following:

GIN HILL (CLOSED) LANDFILL, DILLARD ROAD, SUSSEX COUNTY, VIRGINIA
ASSESSMENT OF CORRECTIVE MEASURES (ACM)

An Assessment of Corrective Measures (ACM) has been prepared for the closed Gin Hill Landfill (DEQ
Permit No. 193) in accordance with 9VAC20-81-260 and DEQ Submission Instruction 16.
Groundwater at the facility currently is monitored under an Assessment program in accordance with
Virginia Solid Waste Management Regulations (VSWMR 9 VAC 20-81-250.C. Assessment
groundwater monitoring was initiated at the facility in April 1994. The ACM was completed because of
statistically significant exceedance of the facility Groundwater Protection Standard (GPS) in the
downgradient monitoring wells. The ACM identifies and evaluates the potential effectiveness, and
technical and cost feasibility of various remedies at reducing the constituents of concern below GPS
within a reasonable time frame based on potential risk to human health and the environment.

Copies of the ACM are available for review in the Sussex County Administrator’s Office, at 20135
Princeton Road, Sussex, Virginia, 23884, 8:30 A.M. to 5:00 P.M., Monday, thru Friday. Public
comment is invited and welcome.

If assistance or special accommodations are needed in order to participate in the hearing, please contact
the County Administrator’s Office at least seven (7) days before the hearing.

Written comments will be accepted for a period of thirty (30) days, ending November 19, 2012 5:00
P.M. in the Sussex County Administrator’s Office, 20135 Princeton Road, Sussex, Virginia, 23884. For
additional information, comments or questions, please contact Mr. Thomas Harris, Sussex County
Administrator at 434 246 1000, 8:30 A.M. until 5:00 P.M. Monday thru Friday.

Authorized by:

Mr. Thomas Harris
Sussex County Administrator



	Gin Hill ACM 080212.pdf
	GH Figure 1 Site Location Map
	GH Figure 2 Cross Section Location
	GH Figure 3 NWI Map
	GH Figure 4 Geologic Map
	GH Figure 5 June Water Table Surface Map 93
	GH Figure 6 VOC Concentrations_9.3
	GH Figure 7 Cross Section VC and VOC
	GH Figure 7 Cross Section VC and VOC.vsd
	Page-1


	GH Figure 8 Arsenic Cobalt Isoconcentration
	Table 1 - Well Completion Data
	Table 2 -Groundwater Elevation Data 2012
	Table 3 Gin Hill spring 2012 final water quality parameters
	Table 4A - 2012 GH Historical Results Table Metals SVOC Pest Herb
	Table 4B - GH VOC Results 2012
	Table 5_RemediationTechnologiesScreeningMatrix Gin Hill 081011
	GH1 GH4 sens slope spring 2011 081011
	WQStat Plus Plot- GH1-1,4Dichlorobenzene
	WQStat Plus Plot- GH1Chlorobenzene
	WQStat Plus Plot- GH1Chloroethane
	WQStat Plus Plot- GH4Benzene
	WQStat Plus Plot- GH4ChloroBenzene
	WQStat Plus Plot- GH4Chloroethane
	WQStat Plus Plot- GH4-1,4Dichlorobenzene
	WQStat Plus Plot- GH4-VinylChloride

	EEE Pub Hearing Notice



