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Section 1: Introduction 

The United States Environmental Protection Agency (EPA) has prepared this Statement 
of Basis (SB) to solicit public comment on its proposed remedy for the Ad van Six Resins & 
Chemicals LLC (AdvanSix) Chesterfield Facility located in Chester, Virginia (hereinafter 
referred to as the Facility or Site). EPA's proposed remedy for the Facility consists of the 
following components: 1) construction ofaslurry wall and multi-layer membrane cover 
containment structure with monitored natural attenuation of downgradient groundwater impacts 
at a former unlined acid pond (SWMU 4); 2) excavation and removal of sludge materials at a 
former process waste sludge pit (SWMU 12); 3) installation of a multi-layer sediment cover with 
long-term monitoring at discrete sections of the Western Cooling Water Ditch; 4) compliance 
with a long-term groundwater monitoring plan to address site-wide groundwater contamination 
that is naturally attenuating; and, 5) compliance with and maintenance of groundwater and land 
use restrictions to be implemented through institutional controls. This SB highlights key 
information relied upon by EPA in proposing its remedy for the Facility. 

The Facility is subject to EPA's Corrective Action program under the Solid Waste 
Disposal Act, as amended, commonly referred to as the Resource Conservation and Recovery 
Act (RCRA), 42 U.S.C. §§ 6901 et seq. The Corrective Action program requires that facilities 
subject to certain provisions of RCRA investigate and address releases of hazardous waste and 
hazardous constituents, usually in the form of soil or groundwater contamination, that have 
occurred at or from their property. 

EPA is providing a thirty (30) day public comment period on this SB. EPA may modify 
its proposed remedy based on comments received during this period. EPA will announce its 
selection of a final remedy for the Facility in a Final Decision and Response to Comments (Final 
Decision) after the public comment period has ended. 

A fact sheet for the Facility can be found by navigating 
https://www.epa.gov/hwcorrectiveaction/hazardous-waste-cleanup-honeywell-chesterfield­
formerly-allied-signal-chester-va. The Administrative Record (AR) for the Facility contains all 
documents, including data and quality assurance information, on which EPA's proposed remedy 
is based. See Section 9, Public Participation, below, for information on how you may review the 
AR. 

Section 2: Facility Background 

2.1 Introduction 

The Facility is an active nylon resins manufacturing plant located at 4101 Bermuda 
Hundred Road in Chester, Virginia, on the southern shoulder of a large meander of the James 
River, situated near its confluence with the Appomattox River. The Facility is comprised of 
approximately 552 acres ofland (Figure 1). The operations area of the Facility occupies 93 acres 
and is depicted in Figure 2. The Facility is currently owned and operated by AdvanSix, which is 

https://www.epa.gov/hwcorrectiveaction/hazardous-waste-cleanup-honeywell-chesterfield


a successor to Honeywell Resins & Chemicals LLC (Honeywell). AdvanSix and its corporate 
predecessors have operated the Facility since 1954. 

Based on historical information about Facility operations, EPA identified 11 Solid Waste 
Management Units (SWMUs), SWMU 1, 3, 4, 5, 6, 8, 12, 13, 14, 17 and 18, respectively, from 
which releases were possible, and the Western Cooling Water Ditch (WCWD) which received 
historical releases from plant operations. The 11 SWMUs remaining no longer receive process 
waste and are inactive. The 11 SWMUs and the WCWD are located away from the operations 
area of the Facility (Figure 2). The SWMUs and WCWD are described below: 

SWMUl 

SWMU 1 consists of four spray fields numbered I through 4, respectively. Combined, 
they occupy approximately 40 acres located to the south of the operations area (Figure 2). 
From 1975 until 2000, these spray fields were part of the facility wastewater application 
system. 

Spray Field #1 is located approximately 400 feet (ft.) west of the western cooling water 
drainage ditch and approximately 80 ft. north of the James River. 

Spray Field #2 is located north of Spray Field # 1 and is situated between two surface 
water bodies, the western cooling water drainage ditch and a swale leading to the ditch. 

Spray Field #3 is located immediately south of the Sanitary Stabilization Pond and the 
Process Ponds and is bordered by the western cooling water drainage ditch on the west, 
the eastern cooling water drainage ditch on the east, and the James River approximately 
100 ft. to the south. 

Spray Field #4 is located east-northeast of the Process Ponds, approximately 70 ft. east of 
the eastern cooling water drainage ditch, and is bordered by the James River to the south 
and east. 

SWMU3 

SWMU 3 is a closed, unlined landfill unit (Landfill) that was operated from 1971 to 
1974. It is located southwest of the operations area just offof Barn Road (Figure 2). 
SWMU 3 occupies an area approximately 3.5 acres in size and is approximately 20 ft. 
deep. Waste deposited in the Landfill included nylon, polyester, polyethylene polymers 
and fiber scrap, depolymerization bottoms from nylon recovery, lab chemicals, dyes, 
surfactants, cardboard, and paper. The Landfill was capped with 6 to 12 inches ofclay/ 
bentonite. covered with 18 inches of topsoil, and seeded with grasses. 

The Landfill surface slopes to the east/southeast and is vegetated with grass. There is a 
20-foot elevation change from the west side of the Landfill to the east side. Storm water 



ditches associated with a site roadway lead east from the Landfill to the western cooling 
water drainage ditch to carry surface water runoff from the area to the James River. 

SWMU4 

SWMU 4 is a former unlined acid pond (Pond) in which laboratory wastes were 
reportedly placed. The Pond was approximately 102 ft. by 52 ft. by 6 ft. deep. In 1975, 
the liquid was pumped out of the Pond and transported to an off-site disposal facility. It 
is reported that approximately one foot of sludge remained in the bottom of the Pond ( 5 
to 6 feet bgs) after pumping and it was allowed to air dry. The pond was then backfilled 
with local clean soils and vegetated. 

The current footprint of SWMU 4 is defined as a rectangle measuring 100 ft. by 125 ft. or 
12,500 square ft. (SF) in area (Figure 2). SWMU 4 is currently a grass-covered field that 
slopes gently to the east toward the western cooling water ditch. 

SWMU5 

SWMU 5, known as the Woods Dump, is reportedly a 50 ft . by 50 ft. by 10 ft. deep 
unlined disposal unit that accepted approximately I 000 yd3 of material. It is located just 
inside the tree line, approximately 600 ft. southwest of the S WMU 3 (Figure 2). 

The Woods Dump is situated at an approximate elevation of40 ft. above mean sea level 
(MSL) and slopes to the southwest toward an intermittent swale leading to Shand Creek. 
The Woods Dump·was reportedly used for the disposal ofopen top drums consisting of 
general laboratory chemicals between 1972 and 1975. The drums contained acids as well 
as benzene, cresols, nitrobenzene, dyes and pigments, and lab packs and lab reagents. 
SWMU 5 was reportedly closed with an unknown amount offill material and vegetated. 

SWMU6 

SWMU 6, the Woods Storage Unit, is located just inside the tree line on the west bank of 
the western cooling water drainage ditch, alongside Spray Field #2 (Figure 2). SWMU 6 
was utilized for drum placement in the early 1970s. The area measures approximately 20 
ft. by 175 ft. long. Historical information indicates that approximately 150 drums were 
removed from SWMU 6 in Apri l 1985. SWMU 6 is currently vegetated with bushes and 
trees. 

SWMUS 

SWMU 8, the Forn1ic Acid Pit, is located within SWMU 1 Spray Field #3, approximately 
400 ft. west of the western cooling water drainage ditch and approximately 80 ft. north of 
the James River (Figure 2). The exact location of the pit in the field is not known. Based 
on historical information, a 10 ft. by 3 ft. by 9 ft. pit was excavated in 1976 for soil 
characterization for the land application system. The excavation, while open, was utilized 
one time for the disposal of approximately 175 gallons offormic acid. The pit was then 



backfilled with soil and the area seeded with grasses. The RFI concluded that disposal 
activity at the Formic Acid Pit did not cause an environmental impact that'could be 
distinguished from the spray field in which it is located. 

SWMU 12 

SWMU 12, the Process Waste Sludge Pit, is an unlined trapezoid shaped unit, 140 ft. 
long by 60 ft. on the north end and 100 ft. on the south end. This pit is located southeast 
of the Sanitary Stabilization Pond and east of Process Waste Pond #3 (Figure 2). 
SWMU12 was used one time, in 1976, for the disposal and drying of sludge from the 
Process Waste Ponds. Approximately 44,640 cubic feet of sludge were deposited in the 
SWMU 12 for drying. Once the excess moisture seeped out of the sludge, the sludge was 
covered with three feet of clean silt material and seeded_. Currently, SWMU 12 is 
vegetated with grass and slopes gently to the east toward the eastern cooling water 
drainage ditch. 

SWMU 13 

SWMU 13, the Sanitary Stabilization Pond Sludge Pit consists of an unlined 140 ft. by 
120 ft. by 2.5 ft . deep pit located northeast of the Woods Dump and south of the Landfill 
(Figure 2). SWMU 13 is located at an approximate elevation of 45 ft. MSL and is 
relatively flat. The north side of SWMU 13 slopes gently to the north toward the Landfill. 
SWMU I 3 was used one time in 1977 for the disposal and drying of sludge from the 
Sanitary Stabilization Pond. The area around SWMU 13 is cmTently grassed. 

SWMU 14 

SWMU 14, the Filter Plant Sludge Drying Basins, consists of three basins located west of 
the Landfill (Figure 2). The basins were located in an area 188 ft. by 166 ft. by 2 ft. deep. 
They were used between 1976 and 1979 to dry sludge from the water treatment plant 
supplying the Facility's water. The basins received approximately 172,500 cubic feet of 
filter plant sludge, which was fonned from the addition ofsoda ash and alum to the raw 
water supply. In 1979, the basins were closed and the area of the former drying basins is 
currently covered by asphalt pavement. 

SWMU 17 

SWMU 17, the Sanitary Stabilization Pond, was a lined pond that covers 5.2 acres 
(Figure 2). The Pond is located south of the operations area between the eastern and 
western cooling water drainage ditch. The Sanitary Stabilization Pond historically 
received domestic wastewater from the Facility operations. SWMU 17 ceased to receive 
wastewater in 1992. 



SWMU 18 

SWMU 18, the Process Waste Ponds, is located around the Sanitary Stabilization Pond 
(i.e. SWMU 17), south of the operations area (Figure 2). SWMU 18 consists of three 
ponds. Ponds # I and #2 each have a surface area of approximately I acre. Pond #3 has a 
surface area of approximately 1.3 acres. Ponds #1 and #2 received process wastewater 
from manufacturing operations and stored it during winter months (December through 
March) for land application during the fo llowing growing season. All of the ponds were 
initially constructed with clay bottoms, were cleaned and lined with bentonite in 1976, 
and re-lined in 1984-1 985. Pond #1 and Pond #2 were subsequently re-lined with a full 
synthetic li ner in 1997 and 1998, respectively. Pond # 3 has a bentonite bottom, synthetic 
liner with erosion control liners along its slopes. 

Western Cooling Water Ditch (WCWD) 

The WCWD is a chaJU1el approximately 3,770 feet long that is situated on the western 
side of the Facility (Figure 2). At its northern upstream extent, the WCWD is primarily 
conveying surface water runoff from adjacent vegetated areas and a Facility service road. 
On the south side of Barn Road, permitted Facility outfalls discharge non-contact cooling 
water into the WCWD at a rate of approximately 8 million gallons per day (mgd) to 10 
mgd. Downstream of the outfall, the WCWD continues another roughly 2,000 feet until 
it discharges into the James River. The portion of the WCWD downstream of the outfall 
is tidally influenced by the James River. 

Section 3: Summary of Environmental Investigations 

In December 1999, EPA Region 3 offered Honeywell the opporhmity to proceed with RCRA 
Corrective Action under the Facility Lead Program. Honeywell submitted a Letter of 
Commitment in January 20, 2000, acknowledging and accepting the goals and expectations 
described in the December 1999 Facility Lead Agreement. Accordingly, the RCRA Facility 
Investigation (RFI) and Conective Measures Study (CMS) for the 11 SWMUs identified in 
Section 2 and the WCWD were conducted under the EPA Region 3 Facility Lead Program. 

3.1 Environmental Investigations 

Multiple phases of environmental investigations have been completed at the Facility for the 1 I 
SWMUs. For all environmental investigations conducted at the Facility, groundwater 
concentrations were screened against federal Maximum Contaminant Levels (MCLs) 
promulgated pursuant to Section 42 U.S.C. §§ 300f et seq. of the Safe Drinking Water Act and 
codified at 40 CFR Part 141, or if there was no MCL, EPA Region III Regional Screening Levels 
(RSL) for tap water for chemicals. Soil concentrations were screened against EPA Region III 
Screening Levels (RSLs) for residential soil and industrial soil as well as RSLs for the protection 
of groundwater. 

In 2001 , Honeywell completed a Phase I RFI which evaluated each ·ofthe SWMUs. The Phase I 



RFI characterization effort included two investigations approaches: SWMU specific 
investigations and a site-wide groundwater assessment. The SWMU specific investigations were 
focused on the soil/waste material and groundwater quality within each SWMU while the site­
wide groundwater assessment addressed overall Site groundwater quality. 

The Phase II RFI characterization effort was perfonned in October 2003 to address the remaining 
issues from the Phase I RFI and included a background soil quality assessment, SWMU specific 
investigations for SWMU 3 and SWMU 4 and additional site-wide groundwater assessment 
activities. Contaminants of Concern (COCs) in subsurface soils and groundwater were identified 
at and in the vicinity of SWMUs 3, 4, 12 and the WCWD. The COCs consist of volatile organic 
compounds (VOCs) and semi-volatile organic compounds (SVOCs). The VOCs with the highest 
concentrations are 1,1, l-trichloroethane (1,1,l -TCA), tetrachloroethene (PCE), and 
trichloroethene (TCE). The SVOCs with the highest concentrations include 1,1-biphenyl, 
caprolactam, carbazole and 1,4-Dioxane. 

The findings of the Phase I and II RFis are summarized below: 

SWMU I - Soil analytical data from the Phase II RPI indicated that no VOCs or SVOCs 
exceeded their respective RSLs or ecological criteria within the spray fields. Groundwater data 
from the Phase II RFI indicated that several VOCs and SVOCs were detected above respective 
RSLs or MCLs upgradient and side gradient. 

SWMU 3 - The results from the Phase I and II RFis were inconclusive with respect to 
delineating the complete extent of contamination, therefore, further investigation was required. 

SWMU 4 -The results from the Phase I and II RFis were inconclusive with respect to 
delineating the complete extent of contamination, therefore, further investigation was required. 

SWMU 5 - The Phase 11 soil analytical data indicate that no VOCs or SVOCs were detected 
above residential RBCs or ecological criteria in the soil samples collected from this SWMU. 
Hydropunch samples of groundwater collected during the Phase II RFI from this SWMU did not 
detect any VOCs or SVOCs exceeding respective RBCs or MCLs. 

SWMU 6 - Phase I and Phase II RFis did not identify soil or groundwater impacts. 

SWMU 8 - The Phase I and Phase II RFis concluded that disposal activity could not yield an 
environmental impact that would be distinguishable from the SWMU I Spray Field #3, in which 
it is located. With respect to Spray Field #3, the Phase I and Phase II RFis did not identify soil 
impacts. Groundwater results downgradient of the spray field indicate n-Nitrosodiphenylamine, 
l, 4-Dioxane, arsenic and manganese exceeding respective RBCs or MCLs. 

SWMU 12 - The results from the Phase I and II RFis were inconclusive with respect to 
delineating the complete extent of contamination, therefore, further investigation was required. 

SWMU 13 - The Phase I and Phase II RFis did not identify soil or groundwater impacts. 



SWMU 14 -·The Phase I and Phase II RFis did not identify soil or groundwater impacts. 

SWMU 17 - The Phase I and Phase II RFis did not identify soil impacts, but did identify the 
following compounds in downgradient monitoring wells at concentrations exceeding their 
respective MCLs or RBCs: carbazole, nitrosodiphenylamine, arsenic, manganese, chloroethane 
and 1, 4-dioxane. 

SWMU 18 - The Phase I and Phase II RFis did not identify any soils impacts or groundwater 
voe impacts. 

WCWD - RFI activities identified diphenyl ether, biphenyl and 1,1-dichloroethane as 
Compounds of Potential Concern (CO PCs) in sediment at the WCWD. Ecological risk 
assessment results show that portions of the WCWD should be remediated. 

As a result of the Phase II RFI investigation EPA is proposing no further action for the following 
SWMUs: 

SWMU 1 (Sprayfields)- (Soil Only) 
SWMU 5 (Woods Dump) (Soil and Groundwater) 
SWMU 6 (Woods Storage Unit) (Soil Only) 
SWMU 8 (Formic Acid Pit) (Soil and Groundwater) 
SWMU 13 (Sanitary Stabilization Pond Sludge Pit) (Soil and Groundwater) 
SWMU 14 (Filter Plant Sludge Drying Basins) (Soil and Groundwater) 
SWMU 17 (Sanitary Stabilization Pond) (Soi l Only) 
SWMU 18 (Process Waste Ponds) (Soil Only) 

The Phase III RFI Data Summary Report dated January 23, 2004 (RFI Report) provides 
additional information necessary to understand the horizontal and vertical extent of Site-related 
constituents ofconcern in soils and groundwater and the probable sources of those constituents. 
The RFI Report is focused on the field activities in SWMU 3, SWMU 4, SWMU 12 and the 
WCWD in addition to Site-wide groundwater monitoring and recommended the following tasks: 

• 	 Delineation of impacted soils and Dense Non-aqueous Phase Liquid assessment at 
SWMU4; 

• 	 Determination of the landfill cover thickness and limited soil investigation at SWMU 3; 
• 	 Delineation of impacted soil at SWMU 12; 
• 	 Sitewide groundwater monitoring; and, 
• 	 Surface water and sediment sample collection at the WCWD. 

An addendum to the Phase III Data Summary Report, completed in May 2005, and two 
subsequent focused RFI investigations completed in January 2007 and November 2007, along 
with letter reports dated January 6, February 28 and July 2, 2014 were required to finalize the 
soil and groundwater characterization at SWMUs 3 and 4. The findings of the remaining phases 
of the RFI, focusing on SWMUs 3, 4 and 12 are sununarized below: 



SWMU 3 - Groundwater impacts by voes, specifically Tetrachlorethene (PeE) and 
Trichlorethene (TeE), have been identified exceeding MeLs in downgradient monitoring wells 
MW-IOOS, MW-10IS and side-gradient monitoring well MW-102S. Of these locations MW­
I 02S had the most elevated concentrations (PeE was detected at 134 ug/1 and TeE was detected 
at 250 ug/1 compared to MeLs of 5 ug/1 and 5 ug/1 respectively). Trend analysis was conducted 
for MW-IOOS, MW-lOIS and MW-I02S using data collected over time. The trend analysis 
concluded that a decreasing trend for the chlorinated organic compounds has occurred at MW­
100S and MW-10IS and no trend was detem1ined at MW-I02S. 

SWMU 4 - Historical investigations of SWMU 4 have identified an area of subsurface soil 
impacts by voes and SVOCs. This impacted soil area extends to approximately 180 feet north 
from the northern comer of the current SWMU footprint and encompasses an area of 
approximately 53,000 SF. The majority of this area is situated outside of the current SWMU 4 
footprint and is impacted only below the water table, which occurs at approximately 12 ft. to 14 
ft. below ground surface (bgs). At some locations within the impacted soil area, individual 
contaminant concentrations indicate the possible presence of dense non-aqueous phase liquids 
(DNAPL) as residual saturation. DNAPL presence in the subsurface as residual saturation is 
indicated by multiple lines ofevidence including visual observations of staining in boring logs, 
groundwater concentrations approaching I% of compound solubility limits, membrane interface 
probe (MIP) instrument responses, and other quantitative data. DNAPL as free product has been 
historically observed to accumulate in one monitoring well within the SWMU boundaries, MW­
104S. 

While a variety ofVOC and SVOe compounds account for the soil and groundwater impacts 
within and associated with SWMU 4, the majority of the estimated in-place soil voe mass is 
comprised of I, 1, I-trichloroethane (1, 1, 1-TCA), tetrachloroethene (PCE), and trichloroethene 
(TeE). The majority of the in-place soil SVOC mass is comprised of 1,1-biphenyl and 
caprolactam. 

SWMU 12 - The Phase I and Phase II RFis identified voe and SVOC impacts in groundwater 
exceeding screening levels, and identified carbazole and tetrachloroethene impacts in soils 
exceeding screening levels. 

Western Cooling Water Ditch 

A Screening Level Ecological Risk Assessment (SLERA) of surface water and sediment in the 
WeWD was conducted in 2006. The SLERA concluded that the contaminants of concern in the 
WeWD were diphenyl ether, bi phenyl and 1, 1-dichlorothane. In 2016, Honeywell proposed 
location-specific preliminary remediation goals (PRGs) to EPA for these contaminants in the 
WCWD sediments. The location specific variable controlling these PRGs was the total organic 
carbon (TOC) content of the matrix. Sediment screening benchmarks available from standard 
reference documents were adjusted for TOC and chronic exposure scenarios to derive the PRGs. 



3.2 Site-Wide Groundwater Investigation 

As a result of the SWMU 4 interim measure implementation, (see Section 4), site-wide 
groundwater sampling was conducted in November 2014. The groundwater results from the 
November 2014 Whole Site Groundwater Sampling Event included collection of groundwater 
samples from within the Recent Alluvium unit (shallow aquifer) and the Potomac Aquifer (deep 
aquifer) at monitoring wells upgradient and down gradient of the SWMUs onsite. 

Within the shallow aquifer, (with the exception of SWMU 4 and SWMU 12), groundwater down 
gradient of the SWMUs was generally either non-detect for voes and SVOes, or were detected 
at low concentrations exceeding RSLs or MeLs. Detected voes included chlorinated solvents 
PeE (21 ug/1 downgradient of SWMU-13) and TeE ( 10.6 ug/1 downgradient of SWMU l) and 
their break-down products. Detected SVOCs included 1,4-dioxane, (53.9 ug/1 downgradient of 
SWMU 17), and N-nitrosodiphenylamine (60.9 ug/1 downgradient ofSWMU 1) Results from 
groundwater sampling downgradient of SWMUs 4 and 12 exceed RSLs or MeLs at levels 
indicating that remediation is wan-anted. 

Within the deep aquifer, (with the exception of SWMU l - Spray Field #1), groundwater 
impacts were either non-detect or limited to one or two compounds and at low concentrations. 
Detected voes typically were limited to TCE (2.6 ug/1 downgradient of SWMU I) and/or a 
single daughter product. Detected SVOes were limited to biphenyl or, more typically, 1,4­
dioxane (ranging from 33.9 ug/1 downgradient of SWMU 17 to 167 ug/1 downgradient of 
SWMU 1 Spray Field #2. At SWMU 1 - Spray Field #1, several PAHs were detected at low 
concentrations (Benzo(a)anthracene 0.96 ug/1, Benzo(a)pyrene 0.82 ug/l, Benzo(a)fluoranthene 
0.945 ug/1), in addition to biphenyl (3.2 ug/1) and 1,4 dioxane (44.4 ug/1). 

Section 4: Summary of Remedial Activities Completed 

SWMU-3 

In 1974, the SWMU-3 Landfill was capped with 6 to 12 inches of clay/bentonite, covered with 
18 inches of topsoil, and seeded with grasses. 

Interim Measure for SWMU-4 

In response to EPA's request, Honeywell submitted an Interim Measure (IM) Work Plan for 
SWMU 4 in January 2015. The work plan was submitted to EPA to address the voe, svoe 
and DNAPL contamination within the SWMU 4 footprint, to mitigate the further release of this 
source material to groundwater and to ensure that potential receptors within SWMU 4, including 
Site workers, construction workers, trespassers, and wildlife receptors, would not be exposed to 
the impacted soil and groundwater. The SWMU 4 IM Work Plan was approved by EPA on 
February 6, 2015. 



The specific objectives of the IM for SWMU 4 are: 

• 	 Reduce exposure risk of human and environmental receptors to contaminants within 
SWMU4. 

• 	 To the extent practicable, stabilize or reduce contaminant loading that resulted in the 
current three-dimensional extent and magnitude of groundwater impacts associated with 
SWMU4. 

The IM implemented pursuant to the approved Work Plan consists of: 

• 	 Construction and maintenance of a circumferential slurry wall aligned outside of the 
extent of soi l impacts and extending from the surface downward, keyed into the Potomac 
Confining Unit. The slurry wall will minimize lateral movement of dissolved VOCs and 
SVOCs in groundwater to areas outside the proposed containment system. 

• 	 Construction and maintenance of a multi-layer membrane cover system extending over 
the entire area enclosed within the slurry wall containment. The cover system will be 
constructed to minimize precipitation infiltration and assist in reducing groundwater 
levels within the SWMU 4 containment system. 

• 	 Construction and maintenance of a contingent groundwater extraction system consisting 
ofextraction wells within the interior of the containment, piping, vaults and a frac tank 
discharge point to provide a means of controlling groundwater levels and ensuring a 
long-term inward hydraulic gradient can be maintained. 

• 	 Placement and maintenance ofperformance monitoring piezometers inside and outside of 
the containment; and, 

• 	 Relocation of a Facility service road and overhead power lines to facil itate the 

implementation of the IM. 


EPA approved the 100% Basis ofDesign Report in March of2016. Construction of the interim 
measure commenced in early September 2016 with completion in December 2016. 

Section 5: Corrective Action Objectives 

EPA's Corrective Action Objectives (CAOs) for the specific environmental media at the 
Facility are the following: 



1. Soils 

EPA's CAO for soil is to prevent human exposure to contaminants concentrations above 
the EPA allowable risk range of IxI 0-4 to Ix10-6 for an industrial exposure scenario and 
minimize cross-media transfer of Facility contaminants of concern (COCs) from soil to 
groundwater and surface water to minimize the impact to ecological receptors. 

2. Groundwater 

EPA expects final remedies to return groundwater to its maximum beneficial use within a 
timeframe that is reasonable given the particular circumstances of the project. For projects 
where aquifers are either currently used for water supply or have the potential to be used for 
water supply, EPA will use drinking water standards, known as MCLs, or RSLs for tap water if a 
MCL for a specific constituent does not exist. 

EPA has determined that maximum beneficial use of the Facility groundwater is for 
potable purposes. Therefore, under EPA's proposed remedy, EPA CAO for Facility-wide 
groundwater is to achieve MCLs. 

3. Sediment 

EPA's CAO for the sediment is to prevent all uncontrolled human and ecological 
exposure to contaminated sediments that exceed the site-specific ecological (PRGs) and to 
prevent mobilization, re-distiibution ofcontaminated and cross-media transfer of COCs from 
sediment to groundwater and surface water. The Site specific PRGs are 5.6 mg/kg for diphenyl 
ether, 1.2 mg/kg for I , 1-biphenyl and 3 .1 mg/kg for 1, 1-dichloroethane. 

4. Vapor Intrusion 

The CAO for potential vapor intrusion for occupied buildings is to control human 
exposure and attain EP A's acceptable cancer risk range of I0-4 to I o-6 and the non-cancer risk 
(hazard quotient) of l or less. 

Section 6: Proposed Remedy 

1. Introduction 

EPA's proposed remedy for the Faci lity is a combination ofEngineering and Institutional 
Controls. Engineering controls are proposed for SWMU 3, SWMU 4, SWMU 12 and the 
WCWD. Under this proposed remedy, some contaminants remain in the soil and groundwater at 
the Facility above levels appropriate for residential uses. Because some contaminants will 
remain in the soil and groundwater at the Facility at levels which exceed residential use, EPA's 
proposed remedy requires the compliance with and maintenance of soil and groundwater use 
restrictions. EPA proposes to implement the land and groundwater restrictions necessary to 
prevent human exposure to contaminants at the Facility through an enforceable institutional 
control(s), such as a permit, order, and/or environmental covenant. 



2. Engineering Controls 

a. Groundwater 

Site-Wide Groundwater - Monitoring and site characterization has identified SWMUs 4 and 12 
as sources of groundwater contamination at the Facility which are continuing to degrade 
groundwater. EPA anticipates that, once these sources are controlled by containment of SWMU 
4 and removal for SWMU 12, the remaining contamination in groundwater will naturally 
attenuate, and will ultimately achieve EPA's groundwater cleanup levels (drinking water 
standards) without further treatment. Therefore, the proposed remedy for Facility groundwater 
consists of monitored natural attenuation pursuant to an EPA approved Long-Term Groundwater 
Monitoring plan until drinking water standards are met, and compliance with and maintenance of 
groundwater use restrictions, to be implemented though institutional controls, to prevent 
exposure to contaminants while levels remain above drinking water standards. The point of 
compliance shall be throughout the plume or the downgradient unit boundary for the areas where 
waste is left in place. 

With regard to SWMU 3 and as documented in Section 3.1 "Environmental Investigations," PCE 
and TCE exceed their applicable MCL in downgradient monitoring wells MW-I OOS and MW­
10 IS, and the side-gradient monitoring well MW- I 02S. As a result of the trends evaluated over 
time at down gradient monitoring wells, EPA has determined that natural attenuation is occurring 
with the groundwater plume around SWMU 3. While the groundwater monitoring results at the 
downgradient wells demonstrated that concentrations ofPCE and TCE are decreasing overtime, 
there was not a simi lar lren<l al MW-102S. Therefore, EPA proposes that sampling be conducted 
more frequently at this location to confirm that MNA will be a sufficient remedy (i .e. 
groundwater concentrations are decreasing over time and cleanup standards can be achieved). If 
the results of such sampling show that groundwater is not being effectively addressed through 
MNA, EPA may require Honeywell to evaluate other corrective measures. IfEPA believes that 
any such additional corrective measures are necessary to protect human health and/or the 
environment, EPA will solicit public comments on any such additional corrective measures prior 
to including them in the final remedy for the Facility. 

b. Soils 

SWMUs I, 5, 6, 8, 13, 14, 17, & 18 are complete with controls and require no further corrective 
action with respect to soils. 

The proposed remedy for SWMU 3 is maintenance of the existing cover system pursuant to an 
EPA approved Cap Management Plan. 

The proposed remedy for SWMU 4 requires the operation and maintenance of a slurry wall, 
cover containment structure and the contingent groundwater extraction system. (Ref. Section 4 
"Interim Measure"). 

The proposed remedy for SWMU 12 requires the excavation and removal of sludge materials at 
a former process waste sludge pit, pursuant to EPA-approved workplan and an EPA-approved 



Materials Management Plan. 

EPA is also proposing to require the following plans as part of the final remedy: 

A Cap Management Plan (CMP) specific to SWMU 3, 4 and the WCWD shall be 
submitted for EPA and the Virginia Department of Environmental Quality (VDEQ) 
review and approval. The CMP shall provide the framework including required 
maintenance activities and inspections to ensure the installed caps are providing the 
necessary source control to achieve the CAOs. The CMP, at a minimum, must include 
the following: the procedures to maintain the cap over the contaminated soil; a schedule 
for inspections to be performed as part ofcap maintenance, no less frequent than once a 
year; physical maintenance requirements of the capped areas to prevent degradation of 
the cap and unacceptable exposure to the underlying soil. 

A Materials Management Plan (MMP) for all earth moving activities, including 
excavation,. drilling and construction activities in the Facility where any contaminants 
remain in soils above EPA Region Hi's Screening Levels for Industrial Soils or in 
groundwater above their MCLs or EPA Region Ill's Tap Water Risk Screening Levels 
shall be submitted for EPA and VDEQ review and approval. At a minimum the MMP 
must specify the following: the protocols for soil and groundwater handling and 
management and the appropriate Personal Protective Equipment requirements sufficient 
to meet VDEQ acceptable risk and complies with all applicable OSHA requirements in a 
manner such that the activity will not pose an unacceptable threat to human health and 
the environment or adversely affect or interfere with the integrity of the final remedy. 

c. Sediment 

The proposed remedy for the Western Cooling Water Ditch requires the installation ofa multi­
layer sediment cover with long-term monitoring at discrete sections of the Western Cooling 
Water Ditch. 

d. Vapor Intrusion 

EP A's proposed remedy for vapor intrusion is the installation and maintenance ofa vapor control 
system in the onsite warehouse building which is currently the only building overlying a 
contaminated groundwater at the Facility. The design of the vapor control system shall be 
submitted to EPA for review and approval, unless it is demonstrated to EPA that vapor intrusion 
does not pose unacceptable risk to human health and EPA provides written approval that no 
vapor control system is needed. 

In addition, a vapor intrusion control system shall be installed in any new structures constructed 
above a contaminated groundwater plume or within l 00 feet of the perimeter ofa contaminated 
groundwater plume, unless is demonstrated to EPA that vapor intrusion does not pose 
unacceptable risk to human health and EPA provides written approval that no vapor control 
system is needed. 



3. Institutional Controls 

Because contaminants remain in the soi l and groundwater at the Facility (or at specific SWMUs 
with respect to soils) above levels appropriate for residential use, EPA's proposed remedy 
requires land and groundwater use restrictions to restrict activities that may result in exposure to 
those contaminants. EPA proposes that the restrictions be implemented and maintained through 
institutional controls (!Cs). ICs are non-engineered instruments such as administrative and/or 
legal controls that minimize the potential for human exposure to contamination and/or protect the 
integrity of the remedy by limiting land or resource use. 

EPA is proposing the following land and groundwater use restrictions be implemented at the 
Facility: 

1. 	 The Facility property shall be restricted to commercial and/or industrial purposes and 
shall not be used for residential purposes unless it is demonstrated to EPA that such use 
will not pose a threat to human health or the environment and EPA provides prior written 
approval for such use. "Residential purposes" includes, but is not limited to, all purposes 
that provide for living accommodations or services (e.g. dormitories, senior citizen 
housing, any day care facility whether for infants, children, the infirm, or the elderly). 

2. 	 Any earth moving activities, including excavation, drilling and construction activities, in 
the areas at the Facility where any contaminants remain in soils above EPA's Screening 
levels for non-residential use or groundwater above CAOs, shall be conducted in 
accordance with the EPA-approved Materials Management Plan (MMP). 

3. 	 Groundwater at the Facility shall not be used for any purpose other than the operation, 
maintenance, and monitoring activities currently being conducted by the Facility and 
required by EPA, unless it is demonstrated to EPA that such use will not pose a threat to 
human health or the environment or adversely affect or interfere with the final remedy 
and the Facility obtains prior written approval from EPA for such use. 

4. 	 No new wells shall be installed on Facility property unless it is demonstrated to EPA that 
such wells are necessary to implement the Final Remedy selected by EPA and the 
Facility obtains prior written approval from EPA to install such wells; 

5. 	 On a periodic basis and whenever requested by EPA, the then current owner shall submit 
to EPA and VDEQ a written certification stating whether or not the groundwater and land 
use restrictions are in place and being complied with. 

6. 	 A vapor intrusion control system shall be installed in any new structures constructed 
above a contaminated groundwater plume or within 100 feet of the perimeter of a 
contaminated groundwater plume, unless is demonstrated to EPA that vapor intrusion 
does not pose unacceptable risk to human health and EPA provides written approval that 
no vapor control system is needed. 



Implementation 

The proposed components of the Final Remedy for the Facility shall be implemented 
through an enforceable mechanism such as an order and/or an environmental covenant pursuant 
to the Virginia Uniform Environmental Covenants Act, Title I 0.1 , Chapter 12.2, Sections I 0.1­
1238-10.1-1250 of the Code ofVirginia (Environmental Covenant). If an Environmental 
Covenant is to be the institutional control mechanism, it will be recorded in the chain of title for 
the Facility property and will be recorded with the Clerk's Office of the Circuit Court of 
Chesterfield County and/or the city of Chesterfield. A clerk-stamped copy of the Environmental 
Covenant will be sent to EPA and VDEQ within sixty (60) calendar days of recordation. 

Under the proposed remedy, AdvanSix will be required to provide a coordinate survey, as well 
as a metes and bounds survey of the Engineering and Institutional controls, and Facility 
boundaries as follows: 

l. The boundary of each engineering control, land and groundwater use restriction shall be 
defined as a polygon; and 

2. The longitude and latitude ofeach polygon vertex shall be established as follows: 

a. Decimal degrees format; 
b. At least seven decimal places; 
c. Negative sign for west longitude; and 
d. World Geodetic System (WGS) 1984 datum. 

Mapping the extent of the engineering controls land and groundwater use restrictions will allow 
for presentation in a publically accessible mapping program such as Google Earth or Google 
Maps. 

If AdvanSix or any subsequent owner fails to meet its obligations under the enforceable 
mechanism selected or if EPA, in its sole discretion deems that additional corrective measures 
and/or land use restrictions are necessary to protect human health or the environment, EPA has 
the authority after public comment, to require and enforce such additional corrective measures 
and use restrictions, provided any necessary public participation requirements are met. 

Section 7: Evaluation of Proposed Remedy 

This section provides a description of the criteria EPA used to eyaluate the proposed 
remedy consistent with EPA guidance. The criteria are applied in two phases. In the first phase, 
EPA evaluates three decision threshold criteria as general goals. In the second phase, for those 
remedies which meet the threshold criteria, EPA then evaluates seven balancing criteria. 



Threshold 
Criteria 

Evaluation 

1) Protect human EPA's proposed remedy for the Facility protects human health and 
health and the the environment by eliminating, reducing, or controlling potential 
environment unacceptable risk through the implementation and maintenance of 

engineering controls and facility-wide use restrictions. EPA is 
proposing to restrict land use to commercial or industrial purposes 
at the Facility. 

With respect to groundwater, while low levels of contaminants 
remain in the groundwater beneath the Facility, the contaminants 
contained in the aquifer are decreasing through natural attenuation 
as shown by groundwater monitoring data. In addition, 
groundwater monitoring will continue until MCLs, the drinking 
water clean-up standards, are met. With respect to future uses, the 
proposed remedy requires groundwater use restrictions to minimize 
the potential for human exposure to contamination and protect the 
integiity of the remedy. 

With respect to the contaminated soils and sediments, all exposure 
pathways have been eliminated by the design and construction of 
the cap at SWMU 4 and will be eliminated by the cap at the 
WCWD and the source removal at SWMU 12. The engineering 
controls in place at SWMUs 4, have reduced infiltration such that it 
will minimize cross-media migration (i.e. soil to groundwater) and 
erosion of the contaminated soils. With respect to future uses, the 
proposed remedy requires land and groundwater use restrictions, 
described in Section 6.3, above, to minimize the potential for 
human exposure to contamination and protect the integrity of the 
remedy. 

With respect to human health associated with indoor air exposures 
in the existing warehouse building the proposed remedy calls for a 
vapor control system or a demonstration that existing conditions do 
not pose unacceptable risk. In the event that future building 
construction is contemplated, the Facility shall include a vapor 
control system or a demonstration that existing conditions do not 
pose unacceptable risk. 

2) Achieve media 
cleanup objectives 

EPA's proposed remedy meets the media cleanup objectives based 
on assumptions regarding current and reasonably anticipated land 
and water resource use(s). The remedy proposed in this SB is based 



3) Remediating the 
Source of Releases 

on the current and future anticipated land use at the Facility as 
commercial or industrial. 

Although the identified contaminated soils/sediments will remain 
in place, the engineering controls effectively results in a baITier to 
eliminate direct contact from human and ecological receptors, or 
removes the source material. The SWMU 4 cap has been designed 
and constructed to control storm runoff and prevent infiltration, 
eliminating the potential for cross-media migration of 
contaminants. The institutional controls will ensure long-term 
effectiveness of the remedy through enforceable monitoring and 
maintenance requirements. 

The groundwater plume appears to be stable (not migrating); 
although contaminants are above MCLs, they are declining over 
time. In addition, groundwater monitoring will continue until 
MCLs, the drinking water clean-up standards, are met. The Facility 
meets EPA risk guidelines for human health and the environment. 
EPA's proposed remedy requires the implementation and 
maintenance of use restrictions to ensure that groundwater beneath 
Facility property is not used for any purpose except to conduct the 
operation, maintenance, and monitoring activities required by EPA. 

With all proposed remedies, EPA seeks to eliminate or reduce 
fwiher releases of hazardous wastes and hazardous constituents 
that may P.OSe a threat to human health and the environment. 
Controlling the sources of contamination relates to the ability of the 
proposed remedy to eliminate or reduce, to the maximum extent 
practicable, further releases. With the implementation of the 
engineering controls proposed for SWMUs 4, 12 and the WCWD, 
the source ofcontaminants has been contained or removed from the 
soil at the Facility, thereby, eliminating, to the extent practicable, 
further releases of hazardous constituents from on-site soils as well. 

Contaminants in groundwater are declining through attenuation. 
There are no remaining large, discrete sources ofwaste from which 
constituents would be released to the environment. Groundwater is 
not used for potable purposes at the Facility. In addition, 
groundwater monitoring will continue until MCLs, the drinking 
water clean-up standards, are met through attenuation. 



Balancing 
Criteria 

Evaluation 

4) Long-term The long-term effectiveness criterion considers the amount of 
effectiveness risk that would remain after the remedy has been implemented. 

It also considers whether the remedy is adequate and reliable. 
The caps and/or removal of contaminated soils/sediments at 
the Facility will provide long-term effectiveness by 
eliminating all direct exposure pathways to soils/sediments 
from human and ecological receptors and preventing cross 
media (soil to groundwater/surface water) migration. 

Institutional controls will formally prohibit uncontrolled use of 
groundwater thereby eliminating future direct exposure 
potential to groundwater at the Facility. The combination 
engineering controls buttressed by institutional controls will be 
highly effective over the long term. 

5) Reduction of 
toxicity, mobility, or 
volume of the 
Hazardous 
Constituents 

The reduction of toxicity, mobility and volume of hazardous 
constituents will continue by attenuation at the Facility. 
Reduction has already been achieved, as demonstrated by the 
data from the groundwater monitoring. 

The proposed controls for containment and removal will be 
designed to eliminate or substantially reduce the mobility of 
the constituents in the unit, thereby reducing the volume and 
mass of contaminants at exposure points. 

6) Short-term Remedies at SWMUs 3 and 4 have been implemented and are 
effectiveness effective source control measures. · EPA anticipates that the 

proposed removal at SWMU-12 and the sediment capping at 
the WCWD, in addition to land and groundwater use 
restrictions will be fully implemented shortly after the issuance 
of the Final Decision and Response to Comments which will 
increase the effectiveness of the remedies at this Facility. · 

7) Implementability EPA's proposed remedy is readily implementable. The 
groundwater monitoring is already in place and operational. 
EPA proposes to implement the use restrictions through an 
enforceable mechanism such as an Environmental Covenant, 
pennit or order. 

8) Cost EPA's proposed remedy is cost effective. The construction 
costs associated with the proposed remedy for SWMU 4 has 
already been incurred. The remaining costs for the remedial 
components at SWMU 12, the WCWD and implementation of 
environmental covenants are estimated to be $495,000. 
Annual O&M costs including the long-term groundwater 
monitoring for the entire site are estimated to be $94,800 per 
year. 



This criterion considers the total capital cost, annual operation 
and maintenance costs, and the present worth of the remedy. 
The cost ofmaintaining the engineered caps (SWMUs 3, and 
4) are reasonable given that it will eliminate all exposure 
pathways over the Facility and reduce infiltration thereby 
minimizing cross-media migration (i.e. soil to groundwater). 
In addition, EPA will evaluate the need for assurances of 
financial responsibility for completing the final remedy 
consistent with Section 3004(u) ofRCRA, 42 U.S.C. § 
6924(u). 

9) Community 
Acceptance 

EPA will evaluate community acceptance of the proposed 
remedy during the public comment period, and it will be 
described in the Final Decision and Response to Comments. 

10) State/Support 
Agency Acceptance 

VDEQ has reviewed and concurred with the proposed remedy 
for the Facility. 

Section 8: Financial Assurance 

EPA will evaluate the need for Financial Assurance during the negotiation of the Remedy 
Implementation mechanism. If EPA determines that Financial Assurance is required, AdvanSix 
will be required to demonstrate and maintain the appropriate financial assurance for completion 
of the remedy pursuant to the standards contained in Federal regulations at 40 C.F.R. § 264. 145 
and 40 CFR § 264.143. 

Section 9: Public Participation 

Interested persons are invited to comment on EPA's proposed remedy. The public 
comment period wi ll last thirty (30) calendar days from the date that notice is published in a 
local newspaper. Comments may be submitted by mail, fax, or electronic mail to Mr. Russell 
Fish at the contact information listed below. 

A public meeting will be held upon request. Requests for a public meeting should be 
submitted to Mr. Russell Fish in writing at the contact information listed below. A meeting will 
not be scheduled unless one is requested. 

The Administrative Record contains all the information considered by EPA for the 
proposed remedy at this Facility. The Administrative Record is available at the following 
location: 



U.S. EPA Region III 
1650 Arch Street 

Philadelphia, PA 19103 
Contact: Mr. Russell Fish (3LC 10) 

Phone: (215) 814-3226 
Fax: (215) 814 - 3113 

Email: fish.russell(@epa.gov 

Attachments: 
Figure 1: Site Location Map 
Figure 2: Map ofFacility 

2- 1~- /1
Date: 

Catherine A. Libertz, Acting Director 
Land and Chemicals Division 
US EPA, Regi.on III 



Section 10: Index to Administrative Record 

Honeywell Chesterfield Facility RFI Report dated January 2004 

Honeywell Chesterfield Facility Phase II RFI Report dated February 2006 

Honeywell Chesterfield Facility Phase lII RFI Data Summary Report dated March 2005 

Honeywell Chesterfield Facility Phase Ill RFI Addendum Report dated October 2005 

Screening Level Risk Assessment for the Western and Eastern Cooling Water Ditches, 
Chesterfield Facility, Chesterfield, Virginia dated December 15, 2006 

Final Phase IV RCRA Facility Investigation Report, Honeywell Chesterfield Facility dated 
January 2007, Revised October 2007 

Phase V RCRA Facility Investigation Report, Honeywell Chesterfield Facility dated, April 2008 

Conceptual Site Model for Dense Non-Aqueous Phase Liquid and Marl, Honeywell Chesterfield 
Facility, Chester, Virginia dated September 2009 

Honeywell Chesterfield Facility, SWMU 4 Groundwater Investigation Report dated June 28, 
2013 

Chesterfield RCRA Groundwater Study, Vertical and Horizontal Plume Delineation; dated July 

Corrective Measure Study, Honeywell, Chesterfield Facility, Chester, Virginia dated April 29, 
2016, Revised March 2017 

Sediment Preliminary Remediation Goals, Rev 3, Western Cooling Water Ditch, Honeywell 
Chesterfield Facility; dated May 18, 2016 

2, 2014 
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