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ATTACHMENT A
North Parcel
Summary of Environmental Investigations

Environmental Site Investigation — 2002: documented in Environmental Site Investigation
Report, Parcel North of River Road, Rohm & Haas Company, prepared by ST Environmental
Professionals, April 2003.

A comprehensive investigation of the North Parcel was conducted in 2002. The scope of the
investigation was defined by historical site data, property use, and a site reconnaissance to
identify Areas of Potential Environmental Concern (APEC). The investigation focused on
the former Bucks County Mosquito Control Commission (BCMCC) area and all other areas
that showed signs of activity, such as dumping and vehicle trespass. Areas of ecological
concern were also included in the investigation; such as streams, ponds and wetland areas.
Thirteen APECs were sampled and analyzed for likely contaminants of concern.

The investigation included the collection of soil, surface water, sediment, and groundwater
samples. Samples were analyzed for volatile organic chemicals (VOCs); semi-volatile
organic chemicals (SVOCs), including polycyclic aromatic hydrocarbons (PAHs); pesticides;
polychlorinated biphenyls (PCBs); and metals.

Soil - Soil samples were collected from forty-five (45) locations. Several samples contained
contaminant concentrations above the EPA screening levels.

e Zinc and Cadmium - Three soil samples exceeded the EPA Region 3 Screening Level
(RSL) for protection of groundwater for zinc and one sample for cadmium. Zinc and
cadmium concentrations in downgradient groundwater samples showed concentrations
below the drinking water screening levels. Since groundwater quality is not impacted,
the concentrations do not pose a hazard.

e PAHs - One soil sample collected adjacent to a truck repair garage exceeded the direct
contact RSLs for several PAHs. Average concentrations for the area were below
screening levels. Given the localized extent of contamination, the concentrations do not
pose a hazard.

e DDX (4,4-DDT, 4,4’-DDD and 4,4’-DDE) — The insecticides exceeded the direct
contact RSL in samples collected in the BCMCC area. Three of the nine samples
collected exceed the RSL of 8.5 milligrams per kilogram (mg/kg) for 4,4’-DDT. 4,4’-
DDT concentrations were 700 mg/kg, 150 mg/kg, and 180 mg/kg. Two samples exceeded
the RSL of 9.6 mg/kg for 4,4’-DDD. 4,4’-DDD concentrations were 34mg/kg and 11
mg/kg. All the samples exceeded the RSL for protection of groundwater. EPA required
further delineation of the contamination prior to removal of the contaminated soil.
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Surface Water and Sediment — Two surface water and eight sediment samples were collected.
Sample results did not exceed screening levels.

Groundwater — Samples were collected from ten locations. Only one sample contained
contamination that exceeded the drinking water screening levels. Well P-5-55 contained 12
ug/1 of trichloroethene (TCE). The screening level for TCE is 5 ug/l. Well P-5-55 is a
background well for the North Parcel. The TCE contamination was likely residual
contamination from the Croydon TCE Superfund site remediation.

Supplemental Characterization of BCMCC Soil — 2006: documented in Soil Delineation,
Former Bucks County Mosquito Control Commission, prepared by Sigma Environmental
Services, January 27, 2007.

Additional sampling was performed on the BCMCC area to define the extent of the 4,4’-
DDT and 4,4’-DDD contamination. Twenty-four (24) samples were collected at twelve
locations to define the areal extent and the depth of the contamination. The sampling
confirmed that the contamination was restricted to shallow soils, within the top two feet of
ground surface.

Supplemental Characterization of BCMCC Soil — 2010: documented in DDX Delineation
Report, Former Bucks County Mosquito Control Commission SWMU, Rohm and Haas
Chemicals LLC, prepared by URS Corporation, March 14, 2011.

To complete the delineation prior to soil removal, an additional forty-five (45) soil samples
were collected. The total area impacted by DDX was about 8,000 square feet.

Underground Seepage Pit Sampling — 2011: documented in Act 2 Final Closure report for
River Road North Parcel Soil and Groundwater, Rohm and Haas Company, prepared by URS
Corporation, August 2012.

During the excavation, an underground seepage pit was discovered near the former BCMCC
building. The base of the pit was approximately eight feet below ground surface (bgs). Two
soil samples were collected below the pit, at 9.5 feet bgs and 11 feet bgs. The DDX
concentrations were as follows:

RSL for RSL for 0.5-1.5 feet 2.0-3.0 feet
Industrial Protection of below pit below pit
Soil Groundwater (9.5 feet bgs) (11 feet bgs)
4,4°-DDT 8.5 0.077 Non-detect 18
4,4°-DDD 9.6 0.0075 310 59
4,4’-DDE 9.3 0.011 Non-detect 1.1

All concentrations in mg/kg

4,4’-DDT and 4,4’-DDD exceeded the direct contact RSL. All three chemicals exceeded the
RSL for protection of groundwater. To evaluate potential groundwater impacts, four
temporary wells were installed surrounding the pit, approximately fifty feet out from the
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perimeter of the pit. 4,4’-DDT was detected in only one sample, at 0.12 ug/l, below the
drinking water screening level of 0.23 ug/l. All other results were non-detect. This result is
consistent with the 2002 sampling of four permanent wells in the vicinity of the BCMCC.
No insecticides were detected in the 2002 samples. The pit was backfilled with clean soil to
match the surrounding grade.

Post-Excavation Sampling — 2011: documented in Act 2 Final Closure report for River Road
North Parcel Soil and Groundwater, Rohm and Haas Company, prepared by URS Corporation,
August 2012.

After completing excavation at the BCMCC area, URS collected 12 soil samples (one sample
at 12 separate locations at the bottom and sidewalls of the excavation) to confirm the removal
of impacted soils and attainment of the Pennsylvania Statewide Health Standards (SHS) for
residential soil. Samples were analyzed for 4,4’-DDT, 4,4’-DDD, and 4,4’-DDE. Sample
results confirming attainment of residential SHS.

Act 2 Program Assessment: documented in Act 2 Final Closure Report for River Road North
Parcel Soil and Groundwater, Rohm and Haas Company, prepared by URS Corporation, August
2012, with January 2013 Addendum.

PADEP approved the Act 2 Final Report on January 16, 2013, for attainment of Act 2 Site-
Specific Standards for contaminants identified in soil and groundwater. The approval
requires use restrictions, in the form of an environmental covenant, to restrict exposure to:
e 4.4°-DDT contamination in the subsurface soil of the BCMCC seepage pit area, and

¢ TCE contamination in the groundwater.

These restrictions were implemented through the Environmental Covenant recorded on
March 21, 2013.
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ATTACHMENT B
Former Wastewater Treatment Area
Summary of Environmental Investigations

Comprehensive Investigations, 2001 through 2007

August 2001 Site-wide Investigation: results documented in RCRA Facility Investigation

Report, Former Wastewater Treatment Plant, Bristol Complex, Rohm & Haas Company,
prepared by URS, June 2002

The investigation was conducted to characterize the nature and extent of contamination.
Soil, sediment, surface water, and groundwater samples were collected from all areas.
All samples were analyzed for volatile organic chemicals (VOCs), semi-volatile organic
chemicals (SVOCs), and metals. Pesticides and polychlorinated biphenyls (PCBs)
analysis was performed on a limited number of samples, since these contaminants were
not historically detected in the wastewater discharge to the Wastewater Treatment Area.
The scope of the sampling included:
e Soil samples: 46
e Sediment samples:17
e Surface water samples: 8
e Ground water samples: 11 wells

o The groundwater monitoring network included 10 groundwater table (Holocene)

wells and one deep aquifer (Trenton Gravel) well.

June 2002, Supplemental Sampling: results documented in Screening Ecological Risk
Assessment — Addendum Report, Wastewater Treatment Plant, Bristol Complex, Rohm &
Haas Company, Rohm & Haas Company, prepared by URS, 2/13/2003

The scope of the sampling included:

e Former Burning Area: 2 surface soil samples, analyzed for metals, SVOCs,
pesticides, and PCBs

e Former Treated Water Basins: 8 surface sediment samples, analyzed for metals,
VOCs, SVOCs, pesticides, and PCBs

October 2002, Sludge Disposal Area Investigation — results documented in Environmental
Site Investigation Report, Parcel South of River Road, Rohm and Haas Company, prepared
by ST Environmental, April 2003

The scope of sampling supplemented the soil and groundwater investigations of the area

conducted as part of the Ammonium Sulfate Area. The investigation included:

¢ Groundwater samples from 3 wells, analyzed for VOCs, SVOC:s, pesticides, and
metals; and

¢ Soil samples from 6 locations analyzed for VOCs, SVOCs, herbicides, pesticides,
PCBs, and metals
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May 2003, Supplemental Sampling: results documented in Baseline Environmental Risk

Assessment, Former Wastewater Treatment Plant, Bristol Complex, Rohm & Haas Company,
prepared by URS, August 2005

The scope of the sampling included 6 sediment samples from the Former Treated Water
Basins. The samples were analyzed for metals, VOCs, SVOC:s, pesticides, and PCBs.

March and May 2004, Supplemental Sampling — results documented in Baseline
Environmental Risk Assessment, Former Wastewater Treatment Plant, Bristol Complex,
Rohm & Haas Company, prepared by URS, August 2005

The scope of the sampling included:

e Former Burning Area: 5 surface soil samples, analyzed for the pesticide 4,4’-DDT
and the SVOC compound bis(2-chloroethyl) ether (BCEE)

e Former Treated Water Basins: 11 sediment samples, analyzed for select metals,
SVOCs, and cyanide.

June 2004, Supplemental Groundwater Sampling: results reported in Bristol Site
Wastewater Treatment Study Area, Supplemental Groundwater Sampling Results, Letter
Report, Dow Chemical Company to EPA, dated 6/5/2009

The area wells sampled August 2001 were resampled for VOCs, SVOCs, metals,
ammonium, sulfate, and pesticides.

May 2006, Supplemental Sediment Sampling: results documented in Phase VI
Supplemental Sediment Sampling Results, Former Wastewater Treatment Plant, Bristol
Complex, Rohm & Haas Company, Letter Report, Rohm & Haas to EPA, dated 7/14/2006

The scope of the sampling included 17 sediment samples from the Former Treated Water
Basins. The samples were analyzed for the pesticides 4,4’-DDT, 4,4’-DDE, and 4,4’-
DDD.

May-June 2007, Supplemental Assessment of 4,4’-DDD and 4,4’-DDE: results
documented in Biological Tissue and Benthic Community Sampling Results, Former
Wastewater Treatment Plant, Bristol Complex, Letter Report, URS to EPA, dated 8/16/2007

Fish tissue and benthic invertebrate samples were collected from 8 areas of Former
Treated Water Basins 1 and 2. Samples were analyzed for 4,4’-DDD and 4,4’-DDE to
provide empirical data for the biota-sediment accumulation factors used in the
environmental risk assessment.
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Summary of Comprehensive Site Investigation Results

Soil and Sediments

¢ Contaminant concentrations were below the EPA Region 3 Screening Level (RSL)
for direct contact, except for arsenic. Arsenic concentrations in some samples were
two to three times the screening level of 3.0 milligrams per kilogram (mg/kg), but
within the range naturally occuring in soils. All arsenic concentrations were below
the PA residential direct-contact Statewide Health Standard (SHS) of 12 mg/kg.

e Former Wastewater Treatment Basins: Multiple constituents were at concentrations
that may pose a risk to wildlife. In addition, the deep, open basins were a safety
hazard to workers and trespassers who might fall into the basins. EPA directed Rohm
& Haas to close the basins to eliminate the direct contact and safety hazards.

o Former Treated Water Basins: Several metals, PAHs, PCBs, and 4,4’-DDD and 4,4°-
DDE in Treated Water Basins 1 and 2 were detected at concentrations that may pose
a risk to aquatic biota and wildlife. The Baseline Environmental Risk Assessment
(August 2005), documented that total organic carbon and sulfide concentrations in the
sediment reduced the bioavailability of metals and organic constituents (PAHs and
PCBs). Further assessment of 4,4’-DDD and 4,4’-DDE was required.

¢ Fish tissue and benthic invertebrate samples for 4,4’-DDD and 4,4’-DDE showed that
concentrations did not pose an exposure concern.

Surface Water — A few chemical constituents were detected in the surface water. The
Baseline Environmental Risk Assessment (August 2005), documented that they were not
a risk to aquatic biota or wildlife.

Groundwater — The following constituents exceeded the drinking water standards:
Vinyl chloride — one well in 2004

e arsenic — one wells in 2001, and two wells in 2004,

e Jead — two wells in 2001;

e BCEE -2 wells in 2001 and 2004, and two wells in 2004.

Except for BCEE, concentrations were less than 2 times the drinking water standard.
BCEE concentrations were up to 1.3 ug/l, compared to the drinking water standard of
0.014 ug/l.

Manganese was also detected at concentrations above the drinking water standard.
Elevated manganese in groundwater is attributed to regional background conditions, as
documented in Assessment of On-Site and Off-Site Manganese in Groundwater and
Potential Influence Due to the Ammonium Sulfate Plume, Rohm and Haas Company,
prepared by URS, February 2016, and approved by EPA and PADEP in April 2016.
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Wastewater Treatment Plant Area Groundwater Monitoring Investigation, 2013 — 2017:

results documented in Act 2 Final Report for Groundwater at the Former Wastewater Treatment
Plant Area, Bristol Plant, Rohm and Haas Company, prepared by AECOM, January 2018

The monitoring program collected data to meet the Act 2 Program closure requirements for 8
quarters of groundwater data, including Point of Compliance (POC) wells along the
Delaware River. The monitoring network consists of 17 wells, including 5 POC wells.
Samples were analyzed for VOCs, SVOCs, and metals.

The scope of the monitoring included

July 2013 through June 2014 - Four consecutive quarterly rounds of sampling from 11
existing well, including 2 POC wells;

2015 - Four consecutive quarterly rounds of sampling from four new POC wells;
November 2016 and January 2017 — Four additional quarterly rounds of sampling from
the POC wells.

Summary of Groundwater Investigation

The following constituents exceeded the Pennsylvania SHS for groundwater:

e BCEE - 11 samples in 7 wells;

e Arsenic — 6 samples in 2 wells;

e Chloride — 8 samples in 2 wells; and

e Nitrate — 1 sample

Contaminant concentrations were the same order of magnitude, but slightly above, Act 2
standard.

Only BCEE exceeded the SHS at a POC well, at the perimeter of the Delaware River.
Well CR-215-11 contained 0.91 ug/l BCEE in October 2013. Therefore, a fate and
transport evaluation was conducted of groundwater contamination discharge to the
Delaware River. Using the highest POC concentration, 0.91 ug/l, a surface water
concentration of 0.006 ug/l was calculated. This is below the human health Surface
Water Quality Criterion (SWQC) of 0.03 ug/l, and the drinking water standard of 0.014
ug/l.

Former Burning Area Investigation, 2014 through 2016: results documented in Former

Burning Area Act 2 Remedial Investigation Report, Rohm and Haas Company, prepared by
AECOM, June 2017

Soil and Groundwater Screening

* A Membrane Interface Probe screening included 16 borings to identify the area of
contamination. The screening tool identified the presence of VOCs within the
vertical soil profile. The initial boring started near POC well CR-122. Step-out
borings defined the horizontal area of contamination.

¢ 3] shallow and deep groundwater samples were collected through hydropunch
borings. The sampling results were used to select permanent well locations.
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Soil and Saprolite Investigation

e |8 borings were completed: 15 into the deep (saprolite) zone, and 3 terminating in the
shallow zone.

e 122 soil samples were collected. All soil samples were analyzed for VOCs and
SVOCs.

e 7 borings were completed as new monitoring wells.

Groundwater Monitoring

25 well locations were monitored; 10 shallow and 15 deep wells. Wells were sampled up

to 5 times, depending on the well installation date. Samples were analyzed for VOCs and
SVOCs.

Fate and Transport Analysis

The groundwater to surface water migration pathway was evaluated due to the proximity
of the groundwater contamination to the Delaware River.

e Tidal Study - Data from pressure transducers installed in the deep wells was
collected over multiple tidal cycles. The study determined the direction and
magnitude (gradient) of groundwater flow into the Delaware River.

e Passive Flux Meter Investigation - Tubes with sorbent resin were installed in the
wells. The sorbent was then analyzed to determine the location and depth of the
greatest mass flux into the river.

¢ (Contaminant Mass Discharge Calculation — In stream concentrations of all
contaminants of concern were calculated. The mass discharge calculation used the
conservative assumptions of no dilution, sorption, advection or dispersion of the
contaminant concentrations.

Summary of Burning Area Investigation Results

No soil samples in the upper 15 feet of soil exceeded the direct contact SHSs.

Contamination was localized in two zones:

o ashallow zone at 2-10 feet below ground surface (bgs), and

o adeep zone at 40-50 feet bgs, in the upper 10 feet of the saprolite formation.

Groundwater contamination exceeded Nonresidential SHS and the drinking water

standards as follows:

o Benzene, chlorobenzene, 1,2-DCA and BCEE at 6 shallow wells, and

o Benzene, chlorobenzene, 1,4-DCB, 1,2-DCA, 1,4-dioxane, and BCEE at 8 deep
wells.

The highest mass flux of contaminants was measured at the bottom 1-foot vertical of the

well screen for wells CR-122-53 (53 feet bgs) and CR-227-38 (38 feet bgs).

BCEE in upper 5 feet of saprolite (deep zone) is back diffusing into the deep aquifer.

A fate and transport analysis of discharges to the Delaware River determined:

o No remedial action is necessary for the shallow impacted soil or groundwater.

o BCEE migration from the deep zone was predicted to potentially exceed the human
health SWQC.
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o Calculated maximum surface water concentrations of BCEE were 0.044 ug/I from the
deep groundwater zone discharge, and 0.009 ug/l from the shallow groundwater zone
discharge. The discharge potentially exceeds the human health SWQC of 0.030 ug/I.

o There were no exceedances of the fish and aquatic life SWQC.

Act 2 Program Assessments

Soil and Sediment: documented in Act 2 Final Closure Report for Soil and Sediment at the
Former Wastewater Treatment Plant Area, Rohm and Haas Company, prepared by URS,
October 2012, and addendum, March 2013

PADEP approved the Act 2 Final Report for attainment of:
e Residential SHS for surface and subsurface soil, and
e Site-Specific Standard (SSS) for sediment
The approval requires use restrictions, in the form of an environmental covenant to:
¢ prohibit the construction of residential property, and
¢ inspect and maintain the closure soil caps for Units 1,2, and 7.

These restrictions were implemented through the Environmental Covenant recorded on
June 3, 2013.

Groundwater: documented in Act 2 Final Report for Groundwater at the Former
Wastewater Treatment Plant Area, Bristol Plant, Rohm and Haas Company, prepared by
AECOM, January 2018

PADEP approved the Act 2 Final Report for groundwater at the Former Wastewater
Treatment Area, excluding the Former Burning Area, for attainment of:
e SSS for BCEE, and

e Non-residential SHS for other contaminants.

Groundwater use restrictions are included in the Environmental Covenant recorded on
June 3, 2013. The covenant prohibits the use of groundwater for potable or any other
consumptive use.

Former Burning Area Soil and Groundwater: documented in Former Burn Area, Act 2
Remedial Investigation Report, Rohm & Haas Company, prepared by AECOM, June 2017;
and Former Burning Area, Act 2 Clean-up Plan, Rohm & Haas Company Bristol Plant,
prepared by AECOM, August 2017

PADEP approved the remedial investigation and cleanup plan for attainment of
nonresidential SHSs and SSSs for soil and groundwater. The approved remedial actions
should reduce the back diffusion of contaminants in the upper saprolite such that the surface
water discharge can be demonstrated to comply with the SWQC.
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ATTACHMENT C
Manufacturing Area
Summary of Environmental Investigations

RCRA Facility Investigation, 1990 through 1991: results documented in Manufacturing Area
RFT Interim Report, Rohm and Haas Delaware Valley Inc., prepared by BCM, July 1992; and
data summary tables in Appendix V of Bristol Manufacturing Area, Act 2 Remedial Investigation
Report/Cleanup Plan for Soil, Rohm and Haas Company, prepared by AECOM, August 2018

The investigation was conducted to characterize the physical properties of the subsurface soil

and to evaluate areas of possible contamination. The scope of the investigation included:

e Subsurface soil property samples - 16 soil borings;

e Soil samples - 96 samples, both surface and subsurface samples, at 21 areas that managed
waste, Solid Waste Management Units (SWMUs), or where releases may have occurred,
Areas of Concern (AOCs); and

e Groundwater samples from 48 wells.

Soil and groundwater samples were analyzed for parameters appropriate for the materials
managed in the area being evaluated. Analytes included volatile organic chemicals (VOCs),
semi-volatile organic chemicals (SVOCs), metals, herbicides, pesticides, dioxins, and Rohm
and Haas specific chemicals.

Summary of Investigation Results

e Arkema/Keystone Development area

0 Soil: Arsenic concentrations ranged from 3.5 milligrams per kilograms (mg/kg) to
11.2 mg/kg, compared to the EPA Regional Screening Level (RSL) of 3.0 mg/kg.
This concentration range is consistent with naturally occuring concentrations in the
area, and it is below the Act 2 Statewide Health Standard (SHS) of 12 mg/kg for
residential soil.

0 Groundwater: Manganese concentrations ranged from 117 ug/l to 4,460 ug/l,
compared to the EPA drinking water standard of 430 ug/l. Elevated manganese in
groundwater is attributed to regional background conditions, as documented in
Assessment of On-Site and Off-Site Manganese in Groundwater and Potential
Influence Due to the Ammonium Sulfate Plume, Rohm and Haas Company, prepared
by URS, February 2016, and approved by EPA and PADEP in April 2016.

e Bristol Manufacturing area
0 Soil:

e Arsenic concentrations were generally below 10 mg/kg. Elevated concentrations
were detected in three areas; former DNCP process tank (SWMU 1), former ash
pile (SWMU 7), and waste blending/pump station (SWMU 9). Arsenic
concentrations ranging from 20 mg/kg to 142 mg/kg in those areas.
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e Zinc concentrations exceeded the RSL of 35,000 mg/kg in two samples at the
Former Zinc Oxide Pile AOC. Zinc concentrations were 75,000 and 91,900
mg/kg.

e Trichloroethylene (TCE) exceeded the RSL of 1.9 mg/kg in one sample at the
herbicide neutralize tank (SWMU 2). The surface soil sample contained 294
mg/kg TCE.

e Several other organic compounds and metals exceeded the RSL in individual
samples; however, average concentrations in the area were below the RSLs.

0 Groundwater: Concentrations of organic chemicals and metals were detected at
varying concentrations. Contamination was generally localized and not indicative of

a groundwater plume.

Arkema/Keystone Development Group Groundwater Investigation, 1998 - 2004: results
documented in Baseline Groundwater Sampling Report for Elf Atochem Area Groundwater
Monitoring Program, Rohm & Haas Company, prepared by ST Environmental Professionals
(STEP), August 1998; and Groundwater Sampling Report for Bristol Research Technical Center
& Atofina Production Area, Rohm and Haas Company, prepared by STEP, September 2004

The investigation was conducted to update historical groundwater quality and flow direction
data. The scope of the investigation included groundwater monitoring at 19 wells located
upgradient, within, and downgradient of the area. Groundwater samples were collected in
March 1998, April 2004, and July 2004. Samples were analyzed for VOCs, SVOCs, metals,
and cyanide.

Summary of Investigation Results

e Groundwater flow patterns were consistent with historical data. Groundwater flow is
from northwest to east/southeast, toward Otter Creek.

e Tetrachloroethylene (PCE) was detected above the drinking water standard of 5
micrograms per liter (ug/l) only in the upgradient well, W-18-32. The PCE concentration
was 19 ug/l.

e Arsenic was detected above the drinking water standard of 10 ug/l in two wells, at 17 ug/I
and 41 ug/l.

e Chromium was detected above the drinking water standard of 100 ug/l in two wells, at
139 ug/l and 153 ug/l.

e Manganese was detected up to 6,970 ug/l, compared to the drinking water standard of
430 ug/l. Elevated manganese in groundwater is attributed to regional background
conditions, as documented in Assessment of On-Site and Off-Site Manganese in
Groundwater and Potential Influence Due to the Ammonium Sulfate Plume, Rohm and
Haas Company, prepared by URS, February 2016, and approved by EPA and PADEP in
April 2016.

e Except for manganese, average groundwater concentrations were below the drinking
water standards.
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Study Area East Investigation, 2001: results documented in Groundwater Monitoring Report,

Bristol Manufacturing Area, Study Area East, Rohm and Haas Company, prepared by Sigma
Environmental Services, October 2005; and data summary tables in Appendix V of Bristol
Manufacturing Area, Act 2 Remedial Investigation Report/Cleanup Plan for Soil, Rohm and
Haas Company, prepared by AECOM, August 2018

The investigation was conducted to characterize the inactive area for future land use options.
The scope included:
e Soil - 120 samples, both surface and subsurface, collected from 68 soil boring locations;

and

e Groundwater — shallow groundwater samples from 16 wells.
Samples were analyzed for VOCs, SVOCs, and metals.

Summary of Investigation

e (QGroundwater

(0]

(0]

Arsenic exceeded drinking water standard of 10 ug/l in three samples. Arsenic
concentrations ranged from non-detect to 39.7 ug/I.

Iron exceeded drinking water standard of 14 milligrams per liter (mg/1) in three
samples. Iron concentrations ranged from non-detect to 35.2 mg/1

Manganese was detected up to 8,100 ug/l, compared to the drinking water standard of
430 ug/l. Elevated manganese in groundwater is attributed to regional background
conditions, as documented in Assessment of On-Site and Off-Site Manganese in
Groundwater and Potential Influence Due to the Ammonium Sulfate Plume, Rohm
and Haas Company, prepared by URS, February 2016, and approved by EPA and
PADEP in April 2016.

Several organic compounds were detected at low concentrations, generally below the
drinking water standard.

Except for manganese, average groundwater concentrations were below the drinking
water standard.

e Soil

(0]

Zinc concentrations exceeded the RSL of 35,000 milligrams per kilogram (mg/kg) in
5 surface samples in and around the Former Zinc Oxide Pile AOC. Zinc
concentrations ranged from 697 to 483,200 mg/kg.

Arsenic concentrations were generally below 8 mg/kg, with one detection at 35.3
mg/kg (Oil Tank Area).

Benzo(a)pyrene exceeded the RSL of 2.1 mg/kg. Concentrations were generally
below 8 mg/kg, with one sample at 12 mg/kg.

Naphthalene exceeded the RSL of 17 mg/kg in 4 samples at SWMU 8 and Process
Area B-6. Concentrations ranged from non-detect to 240 mg/kg.
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Tank Farm 34A AOC Groundwater Investigation, 2009: results documented in Groundwater
Monitoring Report, Bristol plant, Tank Farm 344 Area, Dow Chemical Company, prepared by
Sigma Environmental Services, December 2009

The scope of the investigation was to evaluate groundwater in the area of previous VOCs
contamination. Groundwater from 13 wells, in the Tank Farm 34A area and downgradient,
were sampled and analyzed for VOCs. No contaminants were above drinking water
standards.

Methyl Methacrylate Release investigation, 2010: results documented in Methyl Methacrylate
Release Investigation, Rohm and Haas Chemicals Bristol Plant, prepared by URS, December
2010

Following removal of the spilled methyl methacrylate and contaminated soil, twelve (12) soil
samples were collected from the excavation to document the remediation. Methyl
methacrylate concentrations were below the Act 2 SHS.

Tank Farm 30A Investigation and Remediation, 2012 — 2014: results documented in
Remedial Action Completion Report — Final Report, Tank Farm 30A - Incident No. 43864, Rohm
and Haas Bristol Plant, prepared by URS, November 2014; and Bristol Manufacturing Area Act
2 RI/CUP Plan, Rohm and Haas Company, prepared by AECOM, August 2018

The scope of the investigation was to determine the area of impact of the butyl acrylate (BA)
and ethyl acrylate (EA) release in May 2012; and to characterize soil, groundwater, and
surface water quality during and after remediation. Samples were analyzed for VOCs,
including acrylate compounds.

e Groundwater monitoring: Thirty-three (33) wells, both shallow and deep aquifer,
were monitored over 12 rounds of sampling. Samples were collected monthly from
May 2012 through August 2012, followed by quarterly monitoring until October
2014.

e Surface soil and subsurface soil:

0 Pre-remediation/extent of contamination — July and August 2012
= Membrane interface probe survey — 40 borings
= 74 surface and subsurface confirmatory samples, up to 20 feet deep

O Attainment/post-remediation
= May and June 2013 - 71 samples, both surface and subsurface (2 to 20 feet

interval)

= February 2014 — 65 subsurface samples

e Surface water monitoring: Three rounds of samples were collected from Schmidt’s
Lake (8 locations) and Lake Idaline (3 locations) in May and June 2012
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Summary of Investigation Results

e (QGroundwater

0 Shallow aquifer flows east toward Otter Creek. Deep aquifer flows south toward the
Delaware River.

0 Pre-remediation shallow groundwater results indicated a highly impacted by localized
area of contamination.

0 Deep groundwater was not impacted.

0 Exceedances were limited to 100 feet distance from the tank farm.

0 Post-remediation contaminant concentrations decreased up to three orders of
magnitude between June 2012 and October 2014.

0 Fate and transport analysis based on 2 years of groundwater analysis show that the
plume will not migrate due to ongoing natural attenuation processes.

0 Contaminant concentrations exceeded the Act 2 SHS at only two locations in October
2014, immediately adjacent to the tank farm containment pad.

0 Contamination in 2016 was limited to only one well area, W-111-18. EA
concentration average of over 5,000 ug/l in W-111-18 exceeded the Act 2 SHS of 70
ug/l. BA concentration averaged of over 100,000 ug/l. BA does not have a screening
value.

e Soil
0 The area of soil impact was less than one acre.
0 Contamination was greatest immediately above and below the groundwater table and
in the unsaturated soil zone.
0 Pre-remediation contamination concentrations were up to 190,000 mg/kg BA and
140,000 mg/kg EA.
0 Post-remediation
Surface soil (0-2 feet) post-remediation concentrations
= No exceedances of Act 2 SHS.
= Non-detect to 13 mg/kg of BA, below the Act 2 direct contact Site Specific
Standard (SSS) of 10,000 mg/kg

= Non-detect to 4.2 mg/kg of EA, below the Act 2 direct contact SHS of
1,700 mg/kg

Sub-surface post-remediation concentrations

= FEA and BA exceed SHS for protection of groundwater.

= Non-detect to 7,600 mg/kg of BA

= Non-detect to 21,000 mg/kg of EA

0 70 % reduction in mass of contaminants, most contamination at 8’ to 15” deep.

e Surface water

(0]

BA and EA were detected above 10,000 ug/l in Schmidt’s Lake immediately
following the release.
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0 Concentrations were reduced to 1 ug/l or non-detect within 16 days after the release
through volatilization and biodegradation.

Act 2 Program Groundwater Monitoring, Bristol Manufacturing Area, 2015-2018: results
documented in Bristol Manufacturing Area, Act 2 Revised Remedial Investigation
Report/Focused Risk Assessment/Cleanup Plan for Soil, Rohm and Haas Company, prepared by
AECOM, July 2019

The groundwater monitoring program collected data to meet the Act 2 closure requirements.
Samples were analyzed for VOCs, SVOCs, metals, and Rohm and Haas site-specific
constituents. Based on past site operations, selected wells were also analyzed for pesticides,
herbicides, and PCBs. Groundwater was sampled during 6 site-wide events between 2015
and November 2018, and one limited sampling event in 2017.

e 2015: Fifty-one (51) wells were sampled.

e 2016: Sixty-seven (67) wells were sampled, during 3 quarterly events.

e 2017: Eleven wells and eight hydropunch locations were sampled.

e 2018: Sixty-nine (69) wells were sampled, during 2 quarterly events.

A groundwater to surface water fate and transport analysis was performed to evaluate the
potential impact of groundwater contamination on surface water in Otter Creek. The analysis
included a tidal study and contaminant mass discharge calculations for all contaminants of
concern detected at wells adjacent to Otter Creek. The evaluation is documented in Appendix
N of the Revised Remedial Investigation Report.

Summary of Investigation Results

e Shallow groundwater in the north and central portion of the Bristol Manufacturing area
flows north toward Otter Creek or east toward the Trailer Staging Area, Bristol Borough
wastewater treatment plant, and a wooded area. Limited flow is to the south near
Schmidt’s Lake.

e Deep groundwater (Trenton Gravel) flows southeast toward the Delaware River.

e Several VOCs, SVOCs, metals and cyanide exceeded drinking water standards. Elevated
concentrations of individual contaminants were confined to limited areas.

e BCEE and 1,2-Dichloroethane concentrations exceed the screening levels at well W-2-
10. That well is located at the Trailer Staging Area, downgradient of the Manufacturing
Area. The contamination will be evaluated as part of the Trailer Staging Area.

e Well W-93 contained a localized area of petroleum hydrocarbon Non-Aqueous Phase
Liquid (NAPL), composed of lubrication oil and diesel fuel.

e Arsenic and manganese concentrations exceeded the drinking water standards at the
eastern downgradient wells. The elevated concentrations are not associated with any
identified discharges or soil contamination. The concentrations are attributed to naturally
occuring soil concentrations and variations in aquifer geochemistry; with reducing
conditions associated with elevated concentrations of arsenic and manganese.
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e Zinc concentrations in well W-38-12, adjacent to Otter Creek, could potentially impact
surface water. The groundwater to surface water mass flux evaluation estimated zinc
concentrations in Otter Creek at 4.6 to 7.8 ug/l, below the Surface Water Quality
Criterion (SWQC) of 120 ug/I.

e Groundwater discharging to Schmidt’s Lake does not exceed SWQC.

Act 2 Program Soil Sampling, Bristol Manufacturing Area, 2016-2019: results documented
in Bristol Manufacturing Area, Act 2 Revised Remedial Investigation Report/Focused Risk
Assessment/Cleanup Plan for Soil, Rohm and Haas Company, prepared by AECOM, July 2019

Sample locations were based on historical soil data and 2015 groundwater monitoring results.
e 2016: Eighty-one (81) soil samples, both surface and subsurface, were collected at 40

boring locations. Samples were analyzed for constituents based on past operations at the
area.

e 2017: Thirty-five (35) soil samples were collected to complete the characterization of
several areas.

e 2018-2019: Twenty-three (23) additional soil samples were collected in the areas of well
W-93-10 and Soil boring SB-07-02 to define the area of contamination.

Summary of Results
e Surface soil contaminant concentrations exceeded screening levels for the following

constituents:
Direct contact EPA.
. ' Surface soil .Industrlal Exceedaqce
location Contaminant . Direct Contact concentrations
Screening level
me/kg RSL mg/kg
mg/kg
SWMU 11 Benzo(a)pyrene 12 2.1 9.7and 16
Benzo(a)pyrene 12 2.1 21
SWMU 7 Arsenic 61 3.0 65, 69, and 200
Vanadium 200 5,800 560 and 1,300
Building 65 Area Lead 1,000 800 1,530
SWMU 12 TCE 160 6.0 294
) . ) . 310,000, 410,000,
Zinc Oxide Pile Zinc 190,000 350,000 and 483,000

o Well W-93 Area - Subsurface soil, up to 12 feet bgs, contained petroleum hydrocarbon
contamination related to the NAPL detected in well W-93-10. Benzene, ethylbenzene,
toluene, xylene, and naphthylene were detected above the screening level for protection

of groundwater.
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Risk Assessment
A focused risk assessment was performed for SWMU 7 and SWMU 11, to evaluate the
risk for direct exposure to contaminated soil. The assessment showed only one potential
adverse risk under likely future exposure (industrial use); the risk to future construction
workers exposed to vanadium at SWMU 7. The risk was driven by an elevated
concentration at one location, SB-07-02. Removal of that area from the assessment
reduced the risk below industrial exposure screening levels.
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