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SECTIONONE Introduction

The United States (U.S.) Army Corps of Engineers (USACE), Kansas City District has contracted
URS Group, Inc. (URS) to perform remediation construction activities at the Diaz Chemical
Corporation Operable Unit (OU) 2 Superfund Site in Holley, New York. URS project work will
be conducted for the USACE Kansas City District under Contract Number W912DQ-15-D-3006,
Client Task Order Number W912DQ19F3063. This document constitutes the Phase 2 Remedial
Action Work Plan (RAWP) to implement In Situ Thermal Remediation (ISTR) for the Diaz
Superfund Site OU2 (the site).

The Phase 2 RAWP details requirements and implementation procedures for the ISTR program as
required in the Diaz Chemical Corporation OU2 Superfund Site In Situ Thermal Remediation
Action, Phase 2, Performance Work Statement (PWS). The specifics of the current approach have
been provided based on the information and site data presented in the PWS and associated
documents. Procedures will be further reviewed based on site-specific observations and through
the collection of additional data to be obtained once the Remedial Action efforts begin at the site
(i.e., inhalation and odor concerns related to the excavated soils and confirmation of soil volume
required for excavation and treatment). The major components of the selected source area and
groundwater remedy include installation and operation of an in situ thermal soil and groundwater
treatment system. Natural attenuation is anticipated to address the groundwater contaminants in
the areas downgradient of the source areas

Section 2 of this document provides an overview of the site, site operational history, regulatory
requirements of the work, the remedial action (RA) technology to be implemented, and the
objectives of the RA. Section 3 of this document introduces the overall strategy for the RA to meet
the performance requirements of this project. Section 4 describes the principle remedial
components in terms of their basis for the overall design criteria. Section 5 details those
engineering design components and how they were developed. Section 6 presents the sequence of
how the remedial efforts will be constructed and the implementation of operations-maintenance-
monitoring activities (OM&M). Section 7 provides administrative requirements such as any
revisions necessary between the Stage 1 and Stage 2 RA, meetings, reports, and the overall
organization of the project team.
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SECTIONTWO Remedial Action Overview

2.1 SITE DESCRIPTION

The Diaz Chemical Facility (Site) is an approximately five-acre former specialty chemicals
manufacturing plant located at 40 Jackson Street in the Village of Holley, Orleans County, New
York. The Site is located approximately 25 miles west of Rochester and 50 miles east of Buffalo
(Figure 2-1). The Diaz Chemical Corporation is no longer active. The Site is bounded on the north
by Jackson Street, where both residential parcels and a parcel of land owned by Diaz Chemical,
which includes a parking lot and a warehouse, are located. To the east, the property is bounded by
residential parcels along South Main Street. To the south and west, the property is bordered by
railroad tracks operated by Genesee Valley Transportation, and beyond that by undeveloped land
and a group of buildings. Refer to Figure 2-2 for the Existing Conditions Site Layout.

2.1.1 Site Characteristics

Several documents have been reviewed to provide key background information concerning site-
specific information that URS has used in the preparation of this Phase 2 RAWP. These include
the Final Remedial Investigation (RI) Report (CDM Smith, July 10, 2012, Feasibility Study Report
(CDM Smith, 2012), Record of Decision (ROD) Diaz Chemical Corporation Superfund Site
(United States Environmental Protection Agency [USEPA] Region I, September 2012), and the
Interim Remedial Action Report Diaz Chemical Corporation (Versar, April 2019).

The Site lies at approximately 540 feet above mean sea level (AMSL). The ground surface across
the Site is generally flat. The eastern edge of the Site slopes down toward the East Branch of Sandy
Creek ravine. Any surface runoff not collected by the Site drainage system is expected to flow
with topography as sheet flow, ultimately discharging to either the unnamed tributary to the south
or the East Branch of Sandy Creek ravine to the east. The East Branch of Sandy Creek has no
surface water intakes and is not used for public water supply.

The Site is comprised of overburden underlain by bedrock. Typically, the bedrock across the Site
is comprised of a layer of weathered bedrock material that overlies competent rock. The weathered
bedrock layer ranges in thickness from a couple of inches to over 11 feet. The top of competent
bedrock contours at the Site reveal the presence of an east-southeast trending trough-like feature.

Three major hydrogeologic zones have been defined at the Site: overburden/weathered bedrock;
shallow bedrock; and deep bedrock. The overburden sediments and weathered bedrock are
grouped into the same groundwater zone because of their hydrogeological similarities. The
weathered bedrock is shale and sandstone that can be penetrated by an auger.

The overburden at the site, where the vast majority of site impacts occur, consist of fill overlying
lake bottom sediments that overlie glacial till. Anthropogenic surface fill, approximately four to
eight feet thick, covers most of the flat-lying areas across the site and consists of fine and gravelly
sands with cobbles, cinders, fragments of bricks, wood, and root fibers. Lake bottom sediments
immediately overlie the glacial till and consist of medium-dense to dense silty fine sands and silt
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SECTIONTWO Remedial Action Overview

with occasionally occurring clay seams. Sediment thickness ranges from 10 feet in the west with
a gradual increase to 20 feet in the east. Glacial till, ranging between 3 to 14 feet thick, overlies
the weathered bedrock and is comprised of fine-grained sediments with gravel, cobble and boulder
sized clasts of weathered and eroded rock fragments. Till overlies the weathered bedrock across
the Site.

The overburden geologic units are truncated abruptly to the east of the Site, where post-glacial
erosion carved out the valley through which the East Branch of Sandy Creek flows. In the eastern
portion of the site where the glacial till is absent, Lake Margin sands are present in thicknesses
generally less than 10 feet and are laterally discontinuous.

Groundwater at the Site is approximately 10 to 15 feet below the ground surface (bgs) and flows
primarily toward the east and the southeast through both overburden soils and bedrock. The
overburden/weathered bedrock unit ranges from 4 to 21 feet bgs. The depth to water in the shallow
bedrock ranges from 15 to 40 feet bgs. The water level elevations in shallow bedrock suggest
unconfined to semi-confined conditions. Water that occurs in the deep bedrock hydrogeologic zone
is largely restricted to joints and fractures. Geophysical logging indicates the fractures in the deep
bedrock zone are relatively small and are generally low-yield water-bearing features.

2.1.2 Site History

The Diaz Chemical facility was initially developed as an industrial plant in the 1890s and was used
primarily for tomato processing and cider vinegar production before being purchased by Diaz
Chemical in 1974. Diaz Chemical was a manufacturer of specialty organic intermediates for the
agricultural, pharmaceutical, photographic, color and dye, and personal care products industries.
The Diaz Chemical product line varied over the years of operation, but it primarily consisted of
halogenated aromatic compounds and substituted benzotrifluorides.

The Diaz Chemical facility had a long history of chemical releases to the environment, extending
from 1975 to 2002. Poor housekeeping practices, loss of control of manufacturing systems, and
faulty containment systems resulted in the release of a range of chemical substances to the air,
water, and soil. Some releases were not limited to the Diaz Chemical facility and migrated to off-
property areas.

From 1994 to 1999, Diaz Chemical conducted a remedial investigation (RI) at the site under the
oversight of the NYSDEC. The RI revealed that soils and groundwater at the Diaz Chemical
facility were contaminated with volatile organic compounds (VOCs) and semi-volatile organic
compounds (SVOCs).

An accidental air release from the Diaz Chemical facility occurred on January 5, 2002, when a
reactor vessel in a process building overheated, causing its safety valve to rupture and release
approximately 75 gallons of a chemical mixture through a roof stack vent. The release consisted
primarily of a mixture of steam, toluene, and 2-chloro-6-fluorophenol (CFP), as well as related
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SECTIONTWO Remedial Action Overview

phenolic compounds. The mixture landed on properties in the residential neighborhood
immediately adjacent to the Diaz Chemical facility and was visible as red colored droplets on
homes. Soon after the release, residents complained of acute health effects and several voluntarily
relocated to area hotels with assistance from Diaz Chemical.

On March 8, 2002, the State of New York obtained a court order that required Diaz Chemical to
continue to fund the relocations. On March 28, 2002, NYSDEC selected a remedy for the Diaz
Chemical site, which required the continued operation of a groundwater extraction and treatment
system via a trench which Diaz Chemical installed as an interim remedial measure in 1995. This
system provided partial containment of the groundwater contaminant plume.

In May 2002, when Diaz Chemical sought to discontinue the relocations for ability-to-pay reasons,
Diaz Chemical and the New York State Law Department requested that USEPA continue the
funding of the temporary relocations. On May 16, 2002, USEPA, under its removal authority,
assumed responsibility for the temporary relocation expenses of the residents who remained
relocated at that time.

Subsequently, the New York State Law Department and USEPA performed sampling of indoor
air, soil, interior surfaces, and household items in the affected neighborhood. A qualitative review
of the data collected as part of this effort resulted in the conclusion that there were no immediate
or short-term threats to human health. Therefore, no further actions related to the residential
properties under USEPA’s removal authority were deemed necessary.

In June 2003, Diaz Chemical filed for bankruptcy and abandoned the Diaz Chemical facility,
leaving behind large volumes of chemicals in drums and tanks. USEPA, under its removal
authority, mobilized to the site and began providing 24-hour security at the Diaz Chemical facility
to prevent public access. USEPA also began operating and maintaining the groundwater extraction
and treatment system. In addition, over the course of the next number of years, USEPA removed
all hazardous substances, drums, tanks, reactor vessels and facility piping, and dismantled all the
production buildings.

On July 22, 2004, the site was placed on the National Priorities List.

On March 29, 2005, USEPA selected a remedy for operable unit 1 (OU1) involving the property
acquisition and permanent relocation of eight owner-occupant and two tenant families who had
remained in temporary quarters since January 2002. The eight homes that were acquired by
USEPA were secured and maintained.

From 2004 through 2012, USEPA performed a comprehensive investigation of the site to
determine the nature and extent of contamination, assess potential risks to human health and the
environment and develop, screen and evaluate alternative treatment technologies. On September
26, 2012, USEPA selected a cleanup plan for OU2 that included thermal treatment of the
contaminated soil and groundwater located at the Diaz Chemical property and natural processes to
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SECTIONTWO Remedial Action Overview

address the groundwater contamination downgradient of the source areas. The cleanup plan also
included building demolition to allow access to contaminated soils on-site. Currently, only 2
buildings remain: Building F on the facility property itself and Building H to the north of Jackson
Street (refer to Figure 2-2).

The investigation of the site determined that site-related contamination did not exist in the
surrounding residential area and, therefore, a residential cleanup was not warranted. Accordingly,
USEPA determined that the sale or transfer of the eight USEPA-owned properties was consistent
with the final cleanup and negotiated an agreement with the Village of Holley and the Village of
Holley Development Corporation (VHDC), whereby USEPA transferred the eight properties to
the VHDC in June 2017. The VHDC, working with a local realtor and law firm, sold the houses
in September 2017.

2.1.3 Site Impacts

Most of the mass of the VOCs and SVOCs impacts observed at the Site is found in the overburden
and weathered bedrock. The concentrations of VOCs and SVOCs in shallow bedrock groundwater
zones have been observed to contain lower concentrations than the overburden/weathered bedrock
groundwater zone. The deep bedrock wells show low concentrations of contaminants. Section
4.1.2 describes the conceptual site model (CSM) for the Site.

Elevated concentrations of 30 VOCs and SVOCs were detected in the soils at six primary locations
on the Site. These soils are sources of contamination to the groundwater. Concentrations of thirty-
five VOCs and SVOCs exceed their respective groundwater cleanup levels. Refer to the Rl Report
for more information on the nature and extent of environmental impacts at the Site.

2.2 ROD SELECTED REMEDY

On March 29, 2005, USEPA selected an interim remedy for OU1 for the initial ROD involving
the property acquisition and permanent relocation of eight owner-occupants and two individual
tenant families who had remained in temporary quarters since January 2002. The eight homes that
were acquired by USEPA were secured and maintained.

The subsequent ROD for source area and groundwater remedy (OU2) selected ISTR as the
preferred remedy to address contaminated soil and groundwater within the Site source areas to
achieve cleanup goals. The selected remedy will address source materials constituting on-going
principal threats.

The major components of the selected remedy include:

¢ |Installation and operation of an in situ thermal soil and groundwater treatment system in six
source areas.

e Extraction of vapor or gas phase chemicals via a co-located vapor recovery system.
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SECTIONTWO Remedial Action Overview

e Treatment of the extracted vapors.

Building demolition if required to obtain access to contaminated soils.

If building demolition is required, the debris will be disposed of off-site in accordance with
applicable regulatory requirements.

Natural attenuation is anticipated to address the groundwater contaminants in the areas
downgradient of the six source areas.

Utilization of institutional controls in the form of an environmental easement to restrict the
Diaz Chemical facility property to commercial use and restrict intrusive activities in areas
where residual contamination remains unless the activities are in accordance with an USEPA-
approved Site Management Plan (SMP), as described below. Since the entire groundwater
plume will not immediately achieve cleanup levels upon implementation of this alternative,
the environmental easement will also prevent the use of groundwater and will require that
future buildings on the Diaz Chemical facility property either be subject to vapor intrusion
study (with mitigation if determined to be necessary) or be built with vapor intrusion
mitigation systems in place until the cleanup criteria have been achieved throughout the
property. To prevent the installation of wells in the affected off-property areas, an additional
measure will be implemented to inform the governmental entity that would authorize the
installation of private wells that private wells cannot be installed in these areas.

¢ Upon completion of the treatment of the six source areas, placement of a one-foot soil cover
over the areas other than the source areas where surface soils exceed New York State’s
commercial soil cleanup objectives on the Site. Before the placement of the soil cover, a
readily-visible and permeable demarcation layer will be placed over these areas to delineate
the interface between the contaminated native soils and the clean soil cover.

e Development of a SMP to provide for the proper management of all post-construction remedy
components. Specifically, the SMP will describe procedures to confirm that the requisite
restrictions are in place and that nothing has occurred that will impair the ability of the
controls to protect public health or the environment. The SMP will also include the necessary
provisions for the implementation of the requirements of the above-noted environmental
easement; a provision for the performance of the operation, maintenance, and monitoring
required by the remedy; and a provision requiring periodic certifications that the institutional
and engineering controls (i.e., demarcation layer) are in place.

The OU2 investigation determined that site-related contamination does not exist in the surrounding
residential area and, therefore, a cleanup in this area was not warranted. Subsequently, USEPA
entered into an agreement transferring the eight properties to the VHDC in June 2017, who then
sold the houses in September 2017.
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SECTIONTWO Remedial Action Overview

2.3 REGULATORY FRAMEWORK

Remediation of the Diaz Chemical facility is being conducted in accordance with the 2012 ROD
issued by USEPA and subsequent Explanation of Significant Differences (ESD) published in
March 2017. The ROD for OU2 was issued in accordance with the requirements of the
Comprehensive Environmental Response, Compensation, and Liability Act of 1990, as amended
(CERCLA), 42 U.S.C. ‘9601-9675, and the National Oil and Hazardous Substances Pollution
Contingency Plan, 40 Code of Federal Regulations (CFR) Part 300. The NYSDEC was consulted
on the proposed remedy in accordance with CERCLA Section 121(f), 42 U.S.C “9621(f), and it
concurs with the selected remedy. USEPA is the lead agency for the site, with remedial activities
being administered by the USACE. Certain project elements, such as obtaining permit equivalents,
will require coordination with the NYSDEC. Federal, state, and local environmental regulations
regarding hazardous and non-hazardous waste management apply to this work and will be
implemented accordingly.

2.4 REMEDIAL ACTION OBJECTIVES

The RA objectives (RAOs) for OU2 are specific goals to protect human health and the
environment. These objectives are based on available information and standards, such as
applicable or relevant and appropriate requirements (ARARS), to-be-considered (TBC) guidance,
and site-specific risk-based levels.

Per the OU2 ROD, the following RAO were established for the site:

e Reduce or eliminate any direct contact, ingestion, or inhalation threat associated with
contaminated soils;

¢ Reduce or eliminate the migration of contaminants in soils to groundwater;
e Reduce or eliminate the uptake of contaminants in soil by biota;

e Protect human health by preventing exposure to contaminated soil, groundwater, and soil
vapor; and

¢ Restore groundwater to levels that meet state and federal standards within a reasonable time
frame.

2.5 TECHNOLOGIES SELECTED

The process to select the remedial alternative for OU2 included preparation of the 2012 FS Report,
in accordance with Guidance for Conducting RIs and FSs under CERCLA (EPA, 1988). The FS
identified and developed a range of remedial alternatives (five for soil and four for groundwater)
for the contaminated media and provided a basis for the recommendation of a remedial alternative.
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SECTIONTWO Remedial Action Overview

The technologies selected for remediation of soil and groundwater for OU2 consist of in situ
thermal treatment using thermal conductive heating (TCH) and multi-phase extraction (MPE) for
onsite soil and groundwater with subsequent monitored natural attenuation (MNA) to address
downgradient portions of the groundwater contaminant plume.

Pre-design bench and field pilot-scale (Phase 1) testing were conducted to evaluate the
effectiveness of the various ISTR treatment technologies. In general, the bench-scale results for
saturated and vadose zone soils were similar after simulated thermal treatment at 100 degrees
Celsius (°C), 150°C and 200°C. The Phase I field ISTR pilot test was performed in an upgradient
area at Building F. Treatment was initiated at 100°C for 60 days, and then increased to 150°C for
an equivalent period. Conclusions of the test were that SVOCs were recovered effectively at 100°C
from the target treatment zone (TTZ), with the remaining contaminants in the surface soils within
3 feet of ground surface. Testing of vapor phase contaminant treatment was simulated using
activated carbon and thermal oxidation. Thermal oxidation treatment indicated that hydrochloric
acid, nitric acid, and hydrobromic acid were produced in the discharge air. Generally, lower air
effluent concentrations of contaminants were observed from the carbon treatment than the thermal
oxidizer.
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Requirements

Three primary ISTR Performance Requirements have been set forth regarding increasing
subsurface temperatures, achieving diminishing returns in contaminant mass within the vapor
phase recovery, and reaching final ISTR soil concentration goals, which are to be achieved
sequentially, as listed. Performance Criteria (PC) are discussed in detail under Section 4.1.3.

The thermal approach to be utilized is in-situ TCH which will be implemented in two stages to
achieve cleanup of impacted soil and groundwater across the Site. This method is proven effective
in treating both VOCs and SVOCs, and was the approach used in Phase I. While many of the site
constituents of concern (COCs) will be remediated at temperatures less than 100°C, the presence
of SVOCs means that temperatures greater than 100°C may be needed. As the first listed PC is
attainment of 100°C for the target temperature, the TCH approach chosen provides the flexibility
of increasing temperature above 100°C to enhance removal of these SVOCs, should it prove
necessary.

The TCH approach will utilize the thermal treatment contractor, GEO’s patented GTR™ (Gas
Thermal Remediation) process which uses natural gas (or an appropriate substitute fuel source) to
provide the heat energy for the in situ thermal process. The GTR process minimizes the reliance
on significant electrical needs, which are limited at the Diaz site. Natural gas demand per Stage
will be on the order of 13 MCFH (thousand cubic feet per hour) over the heat-up period. Based on
discussion with New York State Electric and Gas (NYSEG), this natural gas demand can be met
with the existing service, and greater supply may be available particularly outside of the winter
months (heating season).

The proposed work sequence is to stagger the performance of each Stage of the remediation, which
will allow for greater flexibility and the opportunity to apply lessons learned from Stage 1. An
updated Project Schedule is provided as Figure 3-1 to indicate the sequencing and overlap of
activities between Stage 1 and Stage 2, affording efficiencies in the overall schedule.

During the excavation of impacted soils from five areas and consolidation of that soil within the
Stage 1 treatment area, an R-20+ insulating surface cap will be installed over the entire treatment
surface to enhance heat retention in this critical shallow zone and to promote attainment of
temperature and soil cleanup goals. Refer to Section 6.2.4 for information on the soil excavation
and its preparation. The ISTR system will also include an aggressively concentrated placement of
heater wells and soil vapor extraction (SVE)/MPE wells to provide focused heating and
pneumatic/hydraulic control of the heated zone to ensure these performance metrics are attained
to the ground surface.

The treatment approach presented in this Phase 2 RAWP has been developed with the use of
adaptive management processes to better achieve the Performance Requirements. The technology,
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Requirements

power source, construction approach, and sequencing have all been selected and designed to
provide maximum advantage in addressing the site specifics, as further described in Section 6.9.
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SECTIONFOUR In situ Thermal Remedy Components

4.1 BASIS OF DESIGN

The Basis of Design is the documentation of how the actual design details described in Section 5
will support the performance and operational requirements of the treatment system and the overall
project. Key aspects and components of the ISTR program and site-specific characteristics are
described below as factors for the Basis of Design.

4.1.1 Constituents of Concern

Based on previous remedial investigations at the Site, 37 specific VOCs and SVOCs have been
identified in the PWS as the COCs for OU2. These include typical aromatic and chlorinated
aliphatic solvents, as well as several atypical bromo- and fluoro-substituted aromatic compounds.
The PWS established ISTR soil goals for these 37 COCs. Table 4-1 presents the COCs and their
ISTR soil goals for this RA together with the ultimate OU2 cleanup goals for soil and groundwater
following MNA. The ISTR soil goals are the basis for the ISTR design. Analytical method
development procedures must be completed for some of these compounds to confirm their identity
and to quantify them accurately, as part of the ISTR monitoring program.

Based on a review of the vapor pressures and boiling points of these compounds, many are near
or above 100°C, warranting an aggressive and flexible treatment strategy to quickly achieve the
steam generation temperature for water, and target higher temperatures for COCs with higher
boiling points. TCH is a thermal application that can achieve this criterion. The initial target
temperature for the ISTR design will be 100°C, as per the PWS, however temperatures in excess
of 100°C are anticipated within areas of the TTZ, as described in Section 5.1.

4.1.2 Conceptual Site Model

The CSM integrates the various types of information collected during previous remedial
investigations, including geology, hydrogeology, site setting, and the fate and transport of
contamination associated with the Site.

Contaminant spills, leaks, and discharges have occurred at the Site in the past. Six source areas
have been identified in the former chemical production, transfer, and storage areas, and a range of
Site-related chemicals have been detected in surface and subsurface soil. The compounds present
in soils in source areas are primarily SVOCs. These compounds tend to remain in unsaturated soils,
while the more soluble compounds are leached from soils and dissolve in groundwater. In four of
the source areas, contaminants were present in soils at the water table (8 to 16 feet bgs). Therefore,
soil contaminants in the source areas are expected to be continuing sources of groundwater
contamination.

A variety of VOC and SVOC contaminants were detected in groundwater samples collected at the
Site. Historical information indicates that many of these chemicals were known to be used at the
Site or were the constituents of releases that occurred at the Site in the past. The Diaz Chemical
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SECTIONFOUR In situ Thermal Remedy Components

facility is underlain by three hydrostratigraphic units or zones: overburden/weathered bedrock,
shallow bedrock, and deep bedrock. The highest concentrations of organic compounds detected in
monitoring wells occur in the overburden/weathered bedrock zone. The overburden aquifer is
unconfined, ranging in thickness from 20 to 42 feet, and thins to the east and southeast.

Depth to groundwater in the overburden/weathered bedrock is shallow, ranging from 4 to 21 feet
bgs. The primary water bearing features are usually found in the weathered bedrock. Groundwater
flow direction in this zone is toward the east-southeast. Groundwater in the overburden/weathered
bedrock zone either flows down into the shallow bedrock or discharges to the surface in the ravine
where the overburden/shallow bedrock outcrops.

Contaminants in the overburden/weathered bedrock zone have migrated slightly east relative to
the locations of source areas. Given the time period since releases have occurred at the Site, the
current location and geometry of the plume, and the relatively poor transmitting characteristics of
the bedrock, the plume is expected to continue to migrate slowly eastward toward the ravine and
the East Branch of Sandy Creek. In addition, contaminants in soil source areas will continue to
contribute to groundwater.

Several of the constituents in groundwater are VOCs. As such, these contaminants have the
potential to volatilize to the atmosphere and within the unsaturated soil zone. Portions of the
groundwater plume extend below residences on South Main Street, although the concentrations in
this downgradient portion of the plume are much lower than the concentrations in groundwater
below the Site. USEPA conducted vapor intrusion sampling at residences in the Site plume area
to identify any homes that might be affected and has installed sub-slab soil depressurization
systems and/or carbon filtration systems in affected residences.

Based on the CSM, targeting ISTR for the soil source areas and the shallow overburden
groundwater to the depths of the weathered bedrock at the Site would provide the most effective
treatment and lasting benefits to overall groundwater migration at the Site and in the down-gradient
plume direction (eastward). The TTZ identified in the PWS as the Northern, Central, Railroad Spur
and Trench Areas are consistent with the CSM’s depiction of the most impacted areas of the Site.

4.1.3 Remediation Performance Criteria

The PWS establishes Performance Criteria (PC), both primary and secondary for the operation of
the ISTR system. More specifically, the primary PCs are:

e 90 percent of temperature sensors shall meet a minimum temperature target of 100°C, with
no single sensor below 85°C.

e Once temperature targets are achieved, asymptotic conditions must be demonstrated as
defined by the incidence of three consecutive events spanning a minimum of 2 weeks where
contaminant mass removal is less than ten percent of the total mass removal peak and where
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volumetric flow rate from the well field varies not more than 25% during those 3 consecutive
events.

e Following achievement of diminishing returns, soil sampling can be conducted to evaluate
attainment of ISTR soil concentration goals. The ISTR soil goals shall be met for 95% of the
samples, with no sample having a compound concentration greater than 3 times the ISTR soll
cleanup goal and no sample having greater than 5 mg/kg combined total COC.

The Secondary PCs are:

e Pneumatic control of the contaminant vapors and associated pressures within the TTZ as
judged by shallow monitoring wells, photoionization detector (PID) and steam observations.

e Hydraulic control of the groundwater or non-aqueous phase liquids (NAPL) within the TTZ
as judged by temperature increases and COC concentrations in wells within and down-
gradient of the TTZ.

e ISTR system uptime of 90% outside of maintenance and 100% for vapor recovery for
pneumatic control on a weekly basis.

e |STR vapor treatment efficiency of 90% vapor destruction or removal on a weekly basis

Most of these PCs themselves serve as design basis criteria for the ISTR system and the decisions
that consider the following design components: target temperature; the number and density of the
heater well, SVE, and MPE well arrays; temperature monitoring point (TMP), pressure monitoring
point (PMS), and monitoring well locations; and the nature of the vapor/liquid recovery and
treatment equipment and their operations.

4.1.4 ISTR Remediation Target Zones

Based on historical data presented in the Site’s Rl and previous information, the PWS identified
the ISTR treatment region as four areas spanning approximately 63,000 square feet (sq. ft) and
totaling a volume of 66,200 cubic yards. The TTZ consists of the Northern Area from ground
surface to 30 ft bgs, the Central Area from ground surface to 30 ft bgs, the Railroad Spur Area
from ground surface to 25 ft bgs, and the saturated zone of the Trench Area from the water table
(ranging from 22 to 28 ft bgs) to 5 ft into bedrock (approximately 40 to 54 ft bgs).

Additionally, six areas adjacent to these ISTR zones with contaminated soil above the water table
totaling 2,150 in-place cubic yards has also been identified for excavation and thermal treatment.
Soils requiring excavation in these areas are from ground surface to approximately five feet in
depth, except for Area 5 where excavation is to be to four feet in depth over most of it with and a
small portion to six feet in depth. The ISTR Treatment and excavation areas are shown on
Figure 4-1.

Given that the majority of these TTZs start at the ground surface, the remedial design will need to
incorporate methods to minimize loss of heat to the ambient air to enhance the volatilization of the

Remedial Action Work Plan 4-3
Diaz Chemical Superfund Site

Village of Holley, Orleans County, New York

Contract Number W912DQ -15-D-3006

Delivery Order Number W912DQ 19F3063
\\URSBuffalo.us.ie.urs\buffalo\Projects\60615479_USACE_Diaz\500_Deliverables\503_RAWP\Final RAWP v2\Text\URS-Diaz-Final RAWP_6-15-20.docx



SECTIONFOUR In situ Thermal Remedy Components

COCs in shallow soils to the maximum extent practicable. The chosen solution for this issue is to
incorporate an insulated thermal cover over the ISTR areas. The cover will also function as a cap
over a small permeable plenum area just underneath it to allow contaminant vapors and steam to
be collected to maintain pneumatic control of the ISTR area and to prevent their re-condensing in
shallow soils.

4.1.5 Contaminant Mass

The estimate provided in the PWS (Appendix A) of contaminant mass in the site’s TTZ from
previous investigations is 74,000 pounds (Ibs). Relying on the results of prior in situ sampling and
analyses, GEO modeled the in situ contaminant mass in order to evaluate the mass contours,
concentrations and different types of COCs detected in the subsurface of the site. This effort was
focused on determining the appropriate thermal remediation approach for the design process. Two
distinct groups of COCs— VOCs and SVOCs — were previously documented in the subsurface of
the TTZ. Two dimensional displays of both VOCs and SVOCs distributions over the ISTR TTZ
were generated from these models and are presented in Figures 4-2 and 4-3.

Based on GEQO’s modeling of in situ contaminant mass within the volumes of the TTZ, an
estimated 47,173 Ibs of COCs exist in various phases. Of this total estimated mass, 30,300 Ibs are
composed of VOCs, while SVOCs occupy 16,873 Ibs of the total, estimated COC mass. While
GEOQO’s modelling of in situ mass is considered conservative (i.e. biased to higher mass
concentration metrics), GEO estimated that the TTZ may contain approximately 35,000 to
70,000 Ibs of COCs (mass range at 90% confidence interval). The 70,000-pound upper limit of
this range was considered by GEO as the design basis for critical ISTR elements (i.e., ISTR
technology selection, vapor treatment system, well field arrangement).

4.1.6 Treatment of Multiple Media

The ISTR system is designed to focus primarily on contaminated soils, which will be largely
addressed in four TTZs designated for this Site. The historical chemical releases of the former
Diaz Chemical Corporation were from the manufacturing processes, drums, tanks, reactor vessels,
product lines, containment systems, bulk wastes, stack vents, and poor housekeeping practices.
These releases would have primarily impacted the surface and near surface soils, which would
have then migrated to the site groundwater. Additionally, excavation and thermal treatment were
selected to address contaminated soil above the water table in five areas adjacent to the four ISTR
zones. To the extent that the ISTR soil treatment process will heat the subsurface over the defined
target area, impacted site groundwater and soil gas in the soil pore space will also be treated by
the ISTR process.

The Primary ISTR Performance Criteria identified in the PWS is consistent with these multiple
media. Temperature increases within the vertical extent of the TTZ is the first criterion listed. This
would cause a phase change of contaminants adsorbed to soils during volatilization. Any NAPL

Remedial Action Work Plan 4-4
Diaz Chemical Superfund Site

Village of Holley, Orleans County, New York

Contract Number W912DQ -15-D-3006

Delivery Order Number W912DQ 19F3063
\\URSBuffalo.us.ie.urs\buffalo\Projects\60615479_USACE_Diaz\500_Deliverables\503_RAWP\Final RAWP v2\Text\URS-Diaz-Final RAWP_6-15-20.docx



SECTIONFOUR In situ Thermal Remedy Components

present would also be affected by this process. The increase in temperatures due to the ISTR
process would also affect contaminants in groundwater as the soil vapor concentrations further
increased. Diminishing return of contaminant mass recovery as they are removed by the treatment
system’s vapor and liquid recovery processes is the next criterion. Finally, specific ISTR soil
concentration goals have been developed in the PWS for each of the site COC as determined from
confirmatory soil borings over the vertical extent of the TTZ.

4.1.7 Site Logistics

The ISTR system will be constructed with considerations to existing surface obstructions, i.e.,
structures, vegetation, debris, former well bollards, railroad track siding remnants, concrete pads,
etc. To the extent practicable and necessary, these will be removed (recycled or disposed) during
site preparation/grading and as site roadways are prepared to allow for the construction and
operation of the ISTR system. Existing wells within the proposed ISTR areas (Stage 1 and 2) that
are not compatible with the temperatures that will be attained or may cause short circuiting of
vapors or steam, will be abandoned in accordance with applicable requirements and with materials
compatible to ISTR system criteria (sand, grout, etc.).

Where necessary, access agreements with select abutting residential properties will be developed,
with the assistance of USACE and USEPA. This also includes a small portion of the ISTR area
south of the Site leased from Orleans County by Genesee Valley Transportation Company. ISTR
will be prohibited within 15 feet of any property boundary shared with a residential property and
for this reason, all ISTR Stage 1 and 2 areas will be located outside of this buffer. In order to define
specific locations for access, a property metes and bounds survey assessment will be performed to
confirm comprehensive survey data previously completed.

Subsurface slabs, foundations, utility infrastructure, fill, debris, and other obstructions will likely
exist below ground surface in the areas of both soil excavation and the ISTR system. In addition,
there may be voids associated with these structures or other past site activities. Some of these may
affect the workflow during soil excavation, or the performance of the ISTR system. A geophysical
survey has been performed at the site to document subsurface conditions. These results will be
reviewed during site preparation to determine if any specific steps need to be taken. Additional
subsurface clearance will be performed immediately following site mobilization (if not earlier) to
provide active utility safety clearance for drilling activities.

The historical building information presented in Appendix A will be used to assist the geophysical
survey to determine areas of potential subsurface obstructions and voids. Subsurface materials or
voids that may present interferences with the ISTR process may be removed or filled with flowable
fill during site preparation. Neat cement (grout), air-entrained concrete and/or similar flowable
materials such as sand should be used. All of these would have a positive impact in the shallow
subsurface to increased temperatures, as compared to the alternative of an air-filled void space.
The primary purpose of these flowable fill types is to materially replace the volume of air [gasses]
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in said void with a material that exhibits superior thermal diffusivity and thermal conductivity.
Even if measurable shrinking or cracking of the flowable fill occurs, the thermal effects of such
occurrence would not be detectable, since the fill material would still occupy the [void] volume
previously filled by air [gasses].To the extent subsurface obstructions are left in place, either
wellfield adjustments will be made and recorded on an as-built plan, or they will be documented,
and attention paid during ISTR to its performance and whether in-place material is having an
adverse effect.

4.1.8 Treatment in Stages

URS’ design is based on treating the impacted soils in two stages (Stage 1 and 2). The plan for
treating the impacted soils in stages, rather than all together or in more consecutive stages, was a
function of limited energy and utility infrastructure at the Site, as well as funding installments
outlined by the client. The PWS describes excavation of a total of approximately 2,150 in-place
cubic yards from five excavation areas (Area 1 through Area 5). The PWS also describes ISTR of
four areas (Northern Area, Central Area, Railroad Spur Area, and Trench Area) spanning
approximately 63,000 sq. ft, totaling a volume of approximately 66,200 cubic yards.

URS plans to excavate the soil from the five excavation areas and spread it over the surface of the
ISTR area to be treated in Stage 1 (all the Northern and Railroad Spur Areas, and the majority of
the Central Area). Drill cuttings from Stage 1 wells and heaters will also be assimilated into this
area. Stage 1 will be approximately 32,363 sq. ft and a total of 35,695 cubic yards. Following
treatment of Stage 1, Stage 2 will commence. Stage 2 will consist of the second half of the Central
Area, the remainder of the Railroad Spur Area, and all the Trench Area. Stage 2 will be
approximately 30,726 sq. ft and a total of 35,325 cubic yards, and as with the Stage 1 area, drill
cuttings from the Stage 2 areas will be assimilated into this area for treatment.

After heating of the first stage is commenced, well field installation efforts shall continue in the
second stage areas. This sequencing will allow for minimal delays in decommissioning the first
stage and the start of heating at the second stage. Effluent extraction & treatment equipment will
remain installed in and around the existing, onsite building during operation of both stages (i.e.
utilized for both stages). Key observations and efficiencies will be incorporated into Stage 2 for
potential enhancements, based on Stage 1 performance.

The decision to perform the Stage 1 treatment in the upgradient portion of the TTZ prior to the
Stage 2 treatment was made to minimize the possibility of recontamination during treatment.
Selected monitoring of ISTR treatment stage areas will be performed to ensure that there is no
recontamination of previously treated areas. Once a staged treatment area has met its Performance
Criteria, and thermal treatment has been terminated, no further performance sampling of that area
is anticipated. Appreciable contaminant mass from outside of the ISTR treated area is not expected
to migrate to that area immediately following treatment. Following Stage 1 treatment, some MPE
and temperature and pressure monitoring points (TPMP) points will be left in place adjacent to the
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SECTIONFOUR In situ Thermal Remedy Components

Stage 2 treatment boundary to be used for monitoring of vapors, pressures, and temperatures to
confirm pneumatic and hydraulic control during Stage 2 treatment. Stage 2 MPE/SVE wells will
be activated for 1-2 weeks prior to Stage 2 heating to ensure hydraulic and pneumatic control of
the Stage 2 area to protect Stage 1. If there is evidence of lack of pneumatic control such as steam
surfacing or pressure developing in Stage 1 during Stage 2 treatment, the team will consider
additional monitoring and potentially sampling. Migration of any residual groundwater impacts
following thermal treatment may occur into the treated areas, but only with time.

4.1.9 Well Field Concept and Vapor/Liquid Treatment Processing

An evaluation of the merits and risks of various in situ thermal treatment modalities (electrical
resistance heating, thermal conduction heating, steam enhanced extraction, radio frequency
heating, in situ smoldering, and electrokinetic treatment) was performed for the Site. TCH was
selected as the preferred in situ heating method because of its robust predicted heating of lateral
and vertical volumes, including bedrock, overburden and man-made subsurface features. As
described above, based on the chemical nature of the COCs and the elevated boiling points of some
of them, TCH was chosen as the most effective thermal application for ISTR at the Site. The GTR
technique of TCH was selected as the preferred technology because it is less impacted by electrical
power constraints and potential outages, as compared to other TCH options that primarily rely on
grid electricity.

The use of gas is a more cost-efficient and sustainable fuel for ISTR, and the use of TCH will
allow flexibility in the system to reach temperatures much higher than the boiling point of water,
should they be necessary during the ISTR program to treat the VOCs and SVOCs. TCH heating
was the application used in the Phase | pilot treatment on the Site. The target temperature identified
in the PWS is 100°C or the boiling point of water. This temperature will ensure steam generation
in the soil pore spaces and saturated soils. This target temperature should be enough to reach the
eutectic points of many of the COCs, should some of them exist at the site in the pure NAPL phase.
If higher temperatures are determined to be required to effect complete treatment, the TCH
approach will allow for this type of flexibility.

The heater well design for the well field is a function of the Site’s geology, hydrogeology,
geophysical characteristics, and COCs. A close spacing array of 13 feet on center for the TCH
heater wells has been chosen to provide aggressive and rapid attainment of steam generation
temperatures to maximize treatment time at the target temperature of 100°C. The arrangement of
the TCH wells was designed to achieve the target treatment temperature within approximately 80
days after system startup, with reserve capacity to achieve superheated temperatures in a majority
of TTZ volumes, should such efforts be required as part of the project’s adaptive change
management. The heater wellfield spacing can be quickly rearranged both laterally and vertically
depending on the baseline soil sampling data, without modification of the materials or control
equipment.
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SECTIONFOUR In situ Thermal Remedy Components

All heater wells in the Central, Railroad Spur, and Northern Areas will be installed vertically,
while heater wells in the Trench Area will be installed at an approximate ten-degree angle from
vertical to account for the off-set due to the subsurface debris from the trenching activities and the
overhead utilities in this area, unless vertical installation will be more effective in certain locations.
The total number of TCH heater wells estimated to heat the subsurface to the target temperature is
227 (Stage 1) and 212 (Stage 2). The TCH heater wells will be installed to depths of approximately
3 to 5 ft beneath the floor of the TTZ in each respective area, or to the top of bedrock (except in
the Trench Area) in order to ensure thorough and complete heating of the target treatment volume,
considering estimated upward, convective heat losses. See Figure 4-4 for the spatial array of the
TCH heaters in the Stage 1 and 2 TTZs.

During the active heating phase of the ISTR program, comprehensive pneumatic and hydraulic
control of the vapors, steam, and groundwater is critical for the recovery of contaminant mass, as
well as to ensure that contaminants do not migrate away from the TTZ. For these reasons, a robust
network of SVE and MPE wells will be installed within the TTZ at key locations. The arrangement
of the shallow horizontal SVE, SVE and MPE wells was selected to provide adequate pneumatic
and hydraulic control throughout the TTZ volumes, to maximize COC mass removal and to
minimize risks of COCs being mobilized outside of the TTZ. Details of the locations and
constructions of these wells for pneumatic and hydraulic control are described in Section 5 of this
Phase 2 RAWP. Hydraulic control, as judged by groundwater elevations within the ISTR area, will
not be monitored during active treatment as the heat and pressure generated during treatment will
be too great to safely or effectively monitor these elevations. Groundwater elevations will be
monitored outside the perimeter of the ISTR treatment areas using the existing well network and/or
other ISTR-related monitoring points that allow such measurements.

A slightly greater-than-required density of TMPs (one each 900 sq. ft) versus one each 1,000 sq.
ft as required) was selected to provide enhanced real-time monitoring of TTZ temperatures. This
will align each subzone of the TTZ heating to correlate with the gridding of the confirmation
performance sampling regime (i.e. one location each 900 sq. ft).

Vapor treatment approaches using one or several of the following technologies were assessed:
vapor phase activated carbon adsorption, thermal oxidation, regenerative resin bed adsorption,
vapor condensation, catalytic oxidation and steam regenerated media adsorption. Oxidation-based
methods were not retained because of high energy (i.e. fuel) demands and the requirement to
operate complex acid gas scrubbing units prior to atmospheric release of treated vapors.
Regenerative methods were not retained as commercially available units were much smaller than
the required flow rate (especially at peak COC loading concentrations).

Based on verification of the contaminant mass present in the TTZ, and modeling of the anticipated
mass balance during heating, the vapor concentrations during the overall heating process (early,
maximum vapor recovery, late) were used to determine the best practices necessary for wastewater

and vapor control and treatment. Mass balance calculations for the vapor phase and soil treatment
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SECTIONFOUR In situ Thermal Remedy Components

are presented in Table 4-2. This table represents a worst-case scenario equal to the predicted
maximum peak vapor concentrations of all COCs. This scenario assumes that all vapor extracted
and treated comes from the extraction wells in the highest soil concentration areas for each COC
at peak mass loading. This table is provided for vapor treatment capacity and technology selection
at stress conditions, to assure the mixture of contaminants can be effectively extracted and
processed [treated] even in such a severe and unlikely scenario. The anticipated vapor
concentration(s) are predicted to be significantly lower than the values in Table 4-2, especially
during the first 45 days and last 45 days of system operation and vapor treatment.

Since early and late phases of each ISTR stage will generate lower levels of VOCs/SVOCs, vapor
phase granular activated carbon (VGAC) will be the most cost-effective method of vapor control.
Most of the COCs present at the Site have good adsorptive partitioning to VGAC. For those periods
when much higher levels will be volatilized and recovered from the subsurface, a cooling-
compression-condensation unit (C3) will be used. These two processes will also be used in tandem.
This vapor treatment approach will remove more than 99% of the contaminants before atmospheric
discharge and eliminate the potential for odors.

This selection of which vapor treatment process to use will be based on the composition and
concentration of the influent [untreated] vapors entering the ISTR system upgradient of the C3
Technology module(s). The influent location from the wellfield vapors would be monitored using
both a PID and COC analytical lab testing to determine a correlation factor between total VOCs
and the concentrations of the COCs. In concert, PID monitoring of the influent directly before the
C3 unit will also be obtained and compared. If this data is interpreted as (i) VGAC having sufficient
capacity to treat the vapor for at least 96 hours without breakthrough; and (ii) the economic
variables and outputs from such a change are favorable, then one or several of the C3 Technology
module(s) may be temporarily bypassed. Production of NAPL from the C3 system will also be
used as a metric for determining if VGAC alone could be used. It is anticipated that the VGAC
system will be solely used only at the initial and ending phases of the ISTR treatment.

A dual, parallel extraction pump approach was selected to provide an independent pump to each
of the SVE and MPE trains, respectively. This redundancy was chosen to prevent a pump failure
(or downtime maintenance) from shutting down the entire effluent extraction system.

From observations during the bench-scale treatment (Kemron, 2013) that nitric and other inorganic
acids were present in the condensed vapors, a scrubber unit (direct contact heat exchanger) will be
designed to manage pH levels in the early part of the vapor influent stream to protect down-stream
process equipment.

An aqueous phase stream will be generated from the ISTR process. This may include groundwater
from the MPE or other wells for hydraulic control, and from steam condensate produced during
the cooling of the recovered vapors. Liquid and wastewater treatment approaches using one or
several of the following technologies were assessed: liquid phase activated carbon adsorption,
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regenerative resin bed adsorption, air stripping, physical separation, ultraviolet (UV) treatment and
chemical oxidation techniques. Regenerative resin and UV treatments were screened out of the
selection process, as they carried high costs and were not necessarily required to meet water quality
goals for discharge. As most of the contaminants will remain in the vapor phase, very little
VOCs/SVOCs will partition to the liquids. For this reason, wastewater treatment design will
consist of liquid phase GAC (LGAC) due to its simplicity, reliability, and scalable cost basis.

4.1.10 Permits, Notifications, and Approvals

Under CERCLA, response actions are exempted by law from the requirement to obtain Federal,
state, or local permits related to activities conducted completely on site; however, this does not
remove the requirement to meet substantive provisions of applicable permit regulations. URS shall
be responsible for identifying permits that would be required at a non-CERCLA site to conduct
the activities described in the PWS. URS shall provide the Government with documentation of
meeting the substantive requirements of permits not required but applicable.

In accordance with these provisions, and in consideration of the project’s impacts outside of the
site boundaries themselves, several permit equivalent agreements and approvals will need to be
obtained prior to commencement of work. These include local (Village of Holley) approvals,
NYSDEC permits or approvals, and permits/approvals/agreements from private (third party)
entities. Required permits and approvals are further described below, and agency/ approving entity
contacts for each are presented in Table 4-3.

4.1.10.1 Village of Holley Permits and Approvals

Based on initial discussions with Village of Holley government officials, formal building permits
are not required for the work. However, application must be made for both water/wastewater and
electrical service, which is administered by the Village. This application form is included in
Appendix B. The plans for sewer tie-in and site restoration will also require Village approval.
Specific electrical and gas plumbing work will likely require review by the Village inspectors.

Discharge of treated water to the sanitary sewer also will not require issuance of a formal permit;
however, it is anticipated that an approval letter will be issued for the proposed discharge. The
proposed discharge plan was presented to representatives of the Village and their Publicly
Operated Treatment Works (POTW) during a meeting on February 11, 2020. It is understood that
their discharge analytical requirements include Biological Oxygen Demand (BOD), COCs only,
total dissolved solids, total suspended solids, and ammonia. A request to the POTW for approval
confirming acceptable discharge flow, and analytical and discharge requirements is provided in
Appendix C. A copy of the approval of discharge to the Village will be provided under separate
cover once received. Discharges will also comply with the requirements of the PWS (02 61 18
Section 1.7.4) including meeting site groundwater cleanup goals (Table 4-1) or similar analytical
limits, as well as the requirements outlined below.
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The proposed discharge connection will be made to the existing manhole located on Jackson Street
to the west of the site entrance. A system interlock and controls will be installed to shut down the
discharge pumping in the event of a backup within the localized sewer system. Because of a
significant elevation difference, the interlock and controls will not serve to shutdown flow in the
event of a system backup further downstream within the primary system. In that case, the Village
POTW will provide direct communication to the on-site operational team. A curb and roadway cut
will be performed to allow for connection to the manhole. The specific method of connection will
be discussed with the Village for incorporation into a detail drawing for Village review and
approval. The curb and roadway cut will be restored in kind following completion of the
connection. A plan of the sewer tie-in construction is provided in Figure 4-5.

Discharging to the sanitary sewer requires the following:

e A minimum onsite holding capacity of 48-hours, primarily utilized during high precipitation
or snow melt events and as directed by the Village of Holley

o All flow rates are subject to approval from the Village of Holley

e Submittal of discharge monitoring data (including available preliminary data) to the Village
of Holley by the 28th of each month.

4.1.10.2 Utility Permits and Approvals

Approvals will be needed from the gas service provider (NYSEG) for the natural gas connection
in support of project needs. A NYSEG Gas Request Form is included in Appendix D. Electric
service is administered by the Village of Holley, and application for electrical service must be
made to the Village as described above. It is understood that no other specific permits, including
Village or County permits, are required to establish these utility connections at the site.

4.1.10.3 New York State Permits and Approvals

An Air Permit Equivalent request has been submitted to the NYSDEC for review and approval of
emission discharges and off-gas treatment in accordance with the PWS. The project’s treatment
emission rates, monitoring, and reporting requirements must be consistent with the air permit
equivalent, the basis of which is described as follows:

“The 6 CRR-NY Part 212 regulations (212-1.4(a)) provides a reference to Subpart
201-3 that indicates air Strippers and soil vents that are operated at a Superfund
site are trivial and exempt from permitting requirements and NYSDEC confirmed
that since the Diaz Site is a USEPA regulated Superfund site, the exemption applies
and a full formal permit is not required. However, as stated under 6 CRR-NY 201-
3.3(b), the owner or operator of any emission source or activity that is listed as
being trivial, on the basis of the use of appropriate emission controls, shall operate
and maintain those controls in a manner consistent with manufacturer’s
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specifications and good engineering practices. Exempt treatment systems are
required to comply with the substantive regulations in Part 212.”

Based on correspondence and discussions with NYSDEC regional and central office
representatives, NYSDEC’s review of anticipated treatment performance and emissions levels
using the best available control technology (BACT) and a perimeter air monitoring program was
determined to be sufficient for approval of the Air Permit Equivalent. The air permit equivalent
package, subsequent communications submitted to the NYSDEC, and the approval letter are
included in Appendix E.

Since it is expected that all wastewater discharges will go to the sanitary sewer, no state pollutant
discharge elimination system permits will need to be obtained. The site is not located within any
federal or state jurisdictional wetland areas; therefore, no wetlands permitting will be required.

No formal permits are required for drilling or abandonment activities. Wells will be abandoned in
accordance with NYSDEC CP-43 by a New York state licensed driller. The driller will prepare a
well abandonment form for each decommissioned well. Existing wells within the thermal
treatment zone or in proximity to the TTZ that may experience significant temperature increase
must be abandoned with high temperature cement grout.

4.1.10.4 Access Agreements

Project work may take place on or otherwise impact private properties adjacent to the site. Project
work will require coordination with the railroad company which operates along the rail line located
to the south of the site. Based on discussions with Genesee Valley Transportation (GVT, the
railroad), an entry permit will be required for any work that encroaches on the railroad property.
GVT will review the application and determine the need for flagmen during construction work
conducted proximate to the railroad. The entry permit application form is included in Appendix F.

Access agreements may also be needed from owners of the residential properties to the north and
east of the property. This access may be needed due to the proximity of the excavation limit and
the existing fence line along the property boundary. Furthermore, select trees may need to be
removed due to potential impacts from the excavation work and thermal treatment. It is assumed
that the USACE will assume responsibility for obtaining any access agreements with the
residential property owners.
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The ISTR system fundamentally provides heat directed to multiple depths of the subsurface in a
comprehensive fashion in order to cause volatilization and steam stripping of COCs, with the
subsequent vapor extraction and treatment of steam and contaminant vapors via above-ground
equipment. Key design criteria and detailed design information for the various ISTR components
and monitoring processes are presented below.

5.1 HEATING MODEL

Using the basis of design information presented in Section 4 of this document, a heat transfer
model was completed using site-specific factors for the TTZ. The time to achieve and maintain
target temperature during thermal remediation is a product of the net sum of energy flux through
the given treatment volume. In a simplified model, this is the sum of the energy input, minus the
energy leaving the treatment volume (through heat transfer to soils above, below, and through the
sides of the treatment volume), the heat energy being lost through groundwater flow impacts, as
well as the energy being extracted from the subsurface through MPE and vapor recovery
operations. The heat transfer model calculated an 80-day heating period to reach target
temperatures. The energy balance parameter values are presented in Table 5-1 below. A
description of the model and a spreadsheet of the modeled temperatures with respect to time of
heating is presented in Appendix G.

TABLE 5-1 ISTR HEAT TRANSFER MODEL PARAMETERS

Total volume (cubic yards), TTZ 2.97E+04
Total volume (cubic yards), heated zone 4.20E+04
soil weight (Ibs) 9.19E+07
GW weight (Ibs) 1.80E+07
soil heat capacity (BTU/F) 3.49E+07
GW heat capacity (BTU/F) 1.80E+07
total heat capacity (BTU/F) 5.29E+07
total energy requirement (BTU) 8.10E+09
net energy requirement (KW) 1.24E+03
TCH fuel input rate, average (KW) 4.28E+03 2.14E+03
vapor and steam energy removal, average (KW) 1.76E+03 1.53E+03
heat loss top, average (KW) 6.16E+01 7.20E+01
heat loss from sides and bottom, average (KW) 3.67E+02 4.34E+02
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Initial Heating to | Maintenance Heating

DIAZ Energy Balance Table 100°C Design TTT | at 100°C Design TTT

Initial Temperature (°C) 15
Target Treatment Temperature (°C) 100
Average Heating Rate to 100°C (°C/day) 1
Estimated Duration of Total Active Heating (days) 233
Estimated Duration of Heating to 100°C (days) 80

Estimated Duration of Heating at 100°C [stipulated in PWS, Section 153
011100 1.4.4 f] (days)

Notes:

BTU - British thermal unit
F - Fahrenheit

KW - kilowatt

The designed conductive heating process is uniform in both its vertical and horizontal outputs. The
relatively consistent thermal properties of the site’s soil result in similar heating of the TTZ,
regardless of whether clays, silts or sand predominate different regions. Although the target
treatment temperature is 100°C, it is expected that superheated temperatures will be attained in a
subset of the TTZ (i.e. temperatures greater than the boiling point of water, occurring only in
dehumidified or dried soils). Shallow vadose and capillary fringe soils are predicted to become
superheated, especially after about 90 days of maintenance heating at steaming temperatures. As
this superheating occurs, any dense silts and clays that are present will dry and fracture, creating
closely spaced airflow paths connecting to nearby extraction well(s). This provides additional
permeability for vaporized contaminants to migrate toward the vacuum wells, even in very tight
clay. The resultant heating and extraction interplay provide predictable, systematic COC removal
capacity throughout the TTZ.

5.2 ISTR SYSTEM ENERGY DEMANDS

The ISTR system designed for the Diaz Chemical Site requires two sources of energy: 1) Natural
Gas to provide the necessary heating requirements, and 2) electricity to operate the above ground
extraction, collection and treatment systems. The TCH design approach has been estimated to
achieve an energy injection rate of roughly 2 KW/meter of heater well length up to when the target
temperature is reached, and then a reduction to from 1.1 to 1.5 KW/meter of heater well length
during the maintenance period at the target temperature. The following energy will be required to
operate the ISTR system:

1. For Stage 1 (day 1 through day 233)
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a. Natural Gas: 7.38E+05 Therms of natural gas (at a mean rate of 3.17E+03 Therms
per day). This assumes 100% of TCH wells operating from day 1 through day
180, then 50% of TCH wells operating from day 181 through day 233.

b. Electricity: 3.36E+06 kilowatt hours (kWh) of electricity will be delivered to the
ISTR system at approximately 1,600 amps (480v 3ph), mean full load running
amps estimated at 1,200.

2. For Stage 2 (day 1 through day 233)

a. Natural Gas: 7.38E+05 Therms of natural gas (at a mean rate of 3.17E+03 Therms
per day). This assumes 100% of TCH wells operating from day 1 through day
180, then 50% of TCH wells operating from day 181 through day 233.

b. Electricity: 3.36E+06 kWh of electricity will be delivered to the ISTR system at
approximately 1,600 amps (480v 3ph), mean full load running amps estimated at
1,200.

3. For the continued operation of the effluent extraction and treatment system for ~20 days
after the cessation of active subsurface heating (each stage; typical of one of two stages)

a. Electricity: 2.88E+05 kWh of electricity will be delivered to the effluent
extraction and treatment system component of the ISTR system.

5.3 WELL FIELD DESIGN

The well field design for Stage 1 and Stage 2 is detailed in the following sections. TCH wells and
baseline soil sampling will be installed primarily using sonic drilling techniques. A small amount
of these may be installed using auger methods. The majority of MPE/SVE wells will be installed
using auger techniques, with a minority placed using sonic drilling. All TPMPs will be placed
using sonic drilling. Specific details related to the management of drilling cuttings is provided in
the Waste Management Plan which is attached to the Environmental Protection Plan (EPP) for this
project (Appendix H). Figure 4-4 lays out the overall well field design for Stages 1 and 2. Note
that the ISTR well density in the southern Railroad Area is less than in other parts of the wellfield
due to the inaccessible slope just beyond the Diaz site boundary. Further details on this area are
presented below. The specific installation location coordinates and well identifier names for each
type of ISTR well will be provided in as-built drawings once construction is completed. The well
field design for the project (total for both Stages) consists of the following components.

5.3.1 TCH Heater Wells

A total of 439 TCH heater wells will heat the subsurface from the ground surface (beneath the
insulating surface cover) to the prescribed depth, i.e., overburden except for Trench Area. This
density is designed to achieve and maintain the required temperatures in the TTZ. Note that all
TCH wells for Stage 1 shall be installed vertically (Figure 5-1), with the exception of the Railroad
and Trench Areas. The last row of TCH wells in the southern Railroad Area will be installed at
angles towards the toe of the slope to allow for heating with depth (Figure 5-2). Additionally,
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TCH wells in the Trench area shall be installed at an approximate 10-degree angle from vertical
(Figure 5-3) unless site logistics allow them to be installed vertically. Unlike the other treatment
areas on the site, the heating in the Trench Area will begin at depth (22 to 28 ft bgs depending on
depth to groundwater). The burner nozzles in these TCH heater wells will be set at a depth of 15
ft bgs in order to focus heating and effectively utilize the energy applied. The TCH heater wells
will consist of a 5-inch diameter Schedule 40 carbon steel outer well casing with a 3-inch diameter,
Schedule 10, stainless steel inner liner, surrounded by medium sand backfill and sealed at the top
with refractory cement grout.

5.3.2 MPE Wells

A total of 172 Dual-Nested or proximately located MPE/SVE wells will be located throughout the
TTZ (Figure 4-4), and will act as the primary COC extraction points, removing COC vapors,
liquids and steam. The MPE wells will serve to maintain pneumatic and hydraulic control of the
TTZ during all phases of heating. The vertical extraction wells will be constructed of 3-inch
diameter carbon steel risers with a slotted steel screen (Figure 5-4). Following the installation of
the extraction wells into their respective boreholes, the coarse sand pack will be installed in the
annular space from the bottom of the borehole to a depth of 1 ft bgs. The annular space above the
sand pack will then be filled with a high-temperature grout (~3 feet thickness) to the surface of the
insulating cover to create the surface seal.

An inner 0.75-inch diameter stainless steel “stinger” tube (capped and slotted) is installed into the
well and a cap covers the well. The “stinger” tube is placed at the bottom of the well and uses an
air-assisted removal mechanism designed to commence liquid extraction (no manual adjustment
of the stinger tube’s height is required). Note that all wells in the Central, Railroad and Northern
areas shall be installed vertically, while wells in the Trench area shall be installed at an
approximate 10-degree angle from vertical (Figure 5-3) unless site logistics allow them to be
installed vertically.

The operational strategy is to dewater the wellfield prior to initial heat-up and then as heat is added,
MPE well recovery will primarily remove vapors. Details on the steps to evaluate MPE hydraulic
recovery is provided in the Operations and Maintenance (O&M) Manual (Appendix I).

The hot groundwater conditions at the MPE wells will require modification of the MPE wellheads
to allow safe sampling and acceptable water samples. See Appendix J for details on the MPE
wellhead modifications necessary for hot groundwater sampling.

5.3.3 SVE Wells

A total of 90 dedicated SVE wells will be located throughout the TTZ (Figure 4-4) and will act as
the primary off-gas extraction points, removing COC vapors and steam. The SVE wells will
maintain pneumatic control of the TTZ during all phases of heating (Figure 5-5). Note that all

wells in the Central, Railroad and Northern areas shall be installed vertically, while wells in the
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Trench area shall be installed at an approximate 10-degree angle from vertical (Figure 5-3) unless
site logistics allow them to be installed vertically.

5.3.4 Horizontal Vacuum Extraction Points

A total of 99 two-inch diameter slotted carbon steel horizontal vapor extraction 21-foot lateral
wells will be placed in the bedding (stone) just beneath the insulating vapor surface cover
(Figure 4-4). These HSVE wells will be installed for Stage 1 above the incorporated soils under
the insulating cap. (Figure 5-6). The horizontal points will be operated for pneumatic control to
prevent any contaminated vapor accumulation in the upper vadose areas, especially during periods
of peak steam production.

5.3.5 Temperature & Pressure Monitoring Points

At least 73 TPMP will be used to document heating effectiveness from just below the ground
surface to the bottom treatment depth within the TTZ (Figure 4-4), with sensors placed at multiple
vertical intervals. Three scenarios will exist, a TPMP installed within the TTZ through the
incorporated soil, a TPMP within the TTZ outside of the incorporated soil, and a PMP outside of
the TTZ (Figure 5-7). Each TMP will be cased in a 1.0-inch composite pipe and will contain
thermocouples placed at 3 feet depth intervals within the TTZ from the ground surface to a terminal
depth of 30 ft bgs (mean), with the exception of the Trench Area. Four additional TPMPs will be
installed along the southern slope of the Railroad Area outside the TCH heaters to allow for
monitoring temperature, pressure, and PID screening beyond the Diaz property boundary
(Figure 5-2). Each point will contain one PMP in the upper portion of the vadose zone. Dedicated
PMPs will also be installed within 5 feet of the outside perimeter of the ISTR treatment area and
used to monitor pneumatic control during heating (Figure 5-7 and Figure 5-8).

5.3.6 Down-gradient Well Design

Based on the proximity of the Northern ISTR Area to the primary Stage 1 ISTR Area and because
the area immediately downgradient of the Northern ISTR is in soil excavation area 1, no
downgradient monitoring well specific to the Northern Area has been proposed to monitor
hydraulic control. Any loss of hydraulic control from the Northern ISTR area would migrate down
gradient and be captured by the primary Stage 1 hydraulic recovery system.

With respect to the ISTR Stage 1 treatment area, two co-located MPE/SVE wells will be placed
downgradient in the Stage 2 treatment area (Figure 5-9). These will be used for monitoring visual
steam, temperatures, vacuums/pressures, groundwater elevations (to the extent possible), and COC
concentrations prior to and during Stage 1 treatment for hydraulic and pneumatic control purposes.

Regarding the area downgradient of the Trench ISTR Area, URS reviewed the geology and
hydrogeology sections of the Final Rl Report prepared by CDM Smith dated July 10, 2012. A
mean hydraulic conductivity value, average groundwater seepage velocity and groundwater travel
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distances (for variable number of days) were calculated for overburden and bedrock. A summary
of these calculations is provided in Table 5-2. The calculations show that the seepage velocity of
the groundwater in the glaciolacustrine deposits is slow (0.204 feet per day [ft/d]). Due to a lower
hydraulic conductivity the weathered bedrock zone had an even lower seepage velocity of 0.140
ft/d. It was estimated that it will take approximately 75 days for groundwater to travel a horizontal
distance of 15 feet in overburden and over 100 days for groundwater to travel 15 feet in the
weathered bedrock zone. Given that down-gradient monitoring wells are to be installed no less
than 15 feet from the downgradient edge of the ISTR treatment areas, based on the slow
groundwater flow velocity, the default distance of 15 feet will be used. The location of the ten
monitoring wells (DG-1 through DG-10) in the down-gradient transect are shown in Figure 5-9.

Four 2-inch diameter steel casing wells will be installed using sonic drilling techniques
downgradient of the ISTR Central/Railroad Spur Areas that will be screened in the glaciolacustrine
deposits. These proposed wells include DG-1S through DG-4S. The treatment depths in the ISTR
Central/Railroad Spur Areas includes the saturated overburden only and ranges from
approximately 25 to 35 ft bgs. Therefore, each of these 2-inch wells (DG-1S through DG-4S) will
be constructed using 10-ft long well screens that will be set above top of bedrock in the shallow
aquifer zone.

The treatment depths of the ISTR system in the Trench Area are much deeper than the
Central/Railroad Spur Areas and ranges from 40 to 54 ft bgs. The saturated thickness of the
overburden deposits downgradient of the ISTR Trench Area ranges from 10 to 12 feet or less,
depending on the groundwater table elevation. COCs have been observed in bedrock up to a depth
of 54 ft bgs in this area. Therefore, three sets of 4-inch diameter steel casing well couplets (6 total
wells) will be installed using sonic drilling techniques downgradient of the ISTR Trench Area.
Each couplet will consist of one well screened in the glaciolacustrine deposits (S) and one in the
fractured bedrock (BR). These couplets are identified as DG-5S/DG-5BR, DG-6S/DG-6BR and
DG-7S/DG-7BR. Each overburden well will be installed above top of rock. Each bedrock well
will be installed such that the top of the well screen will be 3 ft below the top of rock. Additionally,
an existing well cluster, MW-105 S/SR/DR located approximately 20 feet east of the southern
portion of the Trench Area, will also be used as a downgradient monitoring well (Figure 5-9). As
can be seen from historical site information, the expected depth to bedrock is greater in the
southern portion of the Trench Area than the northern section. Well construction details are
provided in Figure 5-10 and Table 5-3.
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TABLE 5-3 DOWNGRADIENT WELL CONSTRUCTION DETAILS

Well Approximate Well Length | Bottom | Top of | Approximate | Approximate
Ground Diameter of well of screen | depth of top | depth of bottom
Surface (inches) screen screen 3ft of screen of screen
Elevation (ft) above below (ft bgs) (ft bgs)
(ft AMSL) top of | top of
rock rock
DG-1S 545 2 10 X 25 35
DG-2S 545 2 10 X 25 35
DG-3S 545 2 10 X 25 35
DG-4S 545 2 10 X 25 35
DG-5S 538 4 12 X 21 33
DG-5BR 538 4 12 X 35 40
DG-6S 535 4 12 X 24 36
DG-6BR 535 4 12 X 35 40
DG-7S 544 4 12 X 27 39
DG-7BR 544 4 12 X 40 45
MW-105S 559.2 2 10 534.2 544.2 15 25
MW-105SR 559.2 3 10 512.2 522.2 37 47
MW-105DR 559.2 3 3.2 503.7 506.9 52.3 55.5
Note: Elevations and depths are approximate. Final Construction details may be modified by the field geologist after consultation with project

team

5.3.7 Insulated Thermal Cover

An insulating cover will be installed over the TTZ after well installation and excavated soil
placement works have been substantially completed. This cover will provide a >20 R value to
mitigate heat lost to atmosphere from shallow soils. The cover will further ensure capture of off-
gas contaminants from the vadose zone via the horizontal SVE laterals described above
(Figure 5-6). The hybrid-type insulating surface cover will allow for the reuse of a portion of the
cover material from Stage 1 to Stage 2 of the project. The specifications of the cover material are
presented in Table 5-4.

TABLE 5-4 SPECIFICATIONS FOR INSULATING SURFACE COVER

Layer Section Material Specification

<1 R typical; recyclable UV-stabilized

Support Conveyance Interlocking grid tiles polypropylene calcium aluminate-based cement;
Support A .
900°C rating
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Layer Section Material Specification
Top Centers Hardscape surface layer Road base
Top Proximate to Wells | Refractory cement 13 R typical; 1,000°C rating

22 R typical; closed cell thermal insulation core
Middle ALL Insulation layer, core with reflective reinforced foil outer surfaces
overlapped and sealed with High temp foil tape

Base

Lower ALL Vapor extraction plenum and base #57 gravel or crushed stone
Base ALL Vapor extraction plenum and base Construction Grade Expanded Perlite
5.4 UTILITIES

The following utility connections shall be made to the ISTR equipment:

5.4.1 Gas

The plan is to supply natural gas to the ISTR equipment via a connection to the natural gas main
line located along the north side of Jackson Street. This main line will be a medium or high-
pressure line, and therefore the pressure and volume of this main line will be enough for ISTR
operations, subject to the NYSEG verification. The natural gas connection will be able to supply
18 MMBTU/hour at a metered connection of at least 5 psi.

Supply of the selected fuel to the network of TCH wells will be in accordance with applicable
regulations, and shall include proper materials selection, materials testing, use of backflow
preventers, regulators, and high visibility type piping. Additionally, each heater unit has an
individual [secondary, internal] regulator and backflow preventer system that controls the pressure
and flow from the fuel source to the individual heaters and prevents both high flow and backflow
to the gas distribution system (Figure 5-1). The layout of the combustion air and natural gas
manifold piping and tie-in point for the project is set forth in Figures 5-11 and 5-12.

Fire extinguishers and emergency shutoff valves will be located throughout the project installation,
in compliance with OSHA standards and regulations. During thermal heater operations, regular
monitoring of air quality in the heater well field for Lower Explosive Limit, and carbon monoxide
vapors will be performed. Further details are provided in the GEO Site Safety and Health Plan
(SSHP), which is attached to the project Accident Prevention Plan (APP)/SSHP.

5.4.2 Electricity

Electricity is required for operation of the effluent extraction and treatment system and TCH
controls. The plan is to supply electricity to the ISTR equipment via a connection to the existing
onsite transformers (subject to a functionality verification of this equipment). A metered electrical

supply will be provided by NYSEG to a master electrical control panel [4 x 400-amp, 480-volt,
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3 phase breakers] positioned in the equipment compound. The electrical supply from the
transformer(s) to the ISTR equipment panel will supply 3 x 400 amp as well as 2 x 200-amp circuit
breakers (480-volt, 3-phase) located in a single conex box or similar arrangement. Connections
shall be temporary in nature, using flexible portable cord in place of conduit connections. The
electrical one-line diagram for the ISTR system is presented in Figure 5-13.

A back-up generator will be installed and commissioned to provide an alternate, standby electrical
power source capable of operating the ISTR vapor and liquid extraction treatment equipment as
well as monitoring and controls to maintain pneumatic and hydraulic control in the event the
primary electrical power source is lost. This generator will be paired with a diesel fuel storage tank
of approximately 500 gallons capacity in order the ensure the generator can provide electricity
required to maintain pneumatic and hydraulic control without refueling for at least 24 hours. This
module will be installed and set to standby mode with an automatic transfer switch to engage the
module automatically upon loss of primary electrical power. The primary fuel source for the
module will be diesel fuel and the module’s engine shall be USEPA Tier 4 Final certified.

Table 5-5 below sets forth the specifications of the electrical backup module’s systems

TABLE 5-5 SPECIFICATIONS OF ELECTRICAL BACKUP MODULE’S SYSTEMS

System Parameter Specification
Generator Emissions Certification Tier 4 Final emissions compliant
Generator Observed Noise 72 dB(A) at 23 feet
Generator Standby Output 264 KW (330 KVA)
Generator Prime Output 240 KW (300 KVA)
Generator Fuel Consumption at Predicted Loading | 13 gallons per hour diesel fuel
Engagement Method of Activation Automatic Transfer Switch
Fuel Tank Capacity 500 gallons diesel fuel

Notes:
dB(A) — inverse of the 40 dB (at 1 kHz) equal-loudness curve for the human ear
KVA - kilovolt-amps

5.4.3 Potable Water

Potable water will be required at the site for project operations. It is assumed that a ¥-inch hose
bib connection is enough for approximately 3,000 gallons per day maximum use, primarily for the
use of makeup cooling water of the vapor effluent leading into the effluent treatment systems.
Potable water will also be required for drilling, decontamination, and other purposes.
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5.4.4 Wastewater Discharge Connection

A connection to the sanitary sewer for POTW processing will be required for ISTR system treated
wastewater discharge (Figure 4-5). The connection will meet the following requirements for
continuous treated wastewater discharge: mean flow of 5,000 gallons per day; and peak flow of
10,000 gallons per day. The majority of this will be contact wastewater with only 1-2% from non-
contact water sources such as heat exchange cooling tower blow down. At the sewer tie-in point
located within the sanitary sewer manhole or near the storm sewer inlet, a float monitoring system
and system interlock will be installed to stop discharge in the event of overflow in the receiving
sewer. A manual lockable valve will also be installed on the discharge line.

5.4.5 Freeze Protection

Freeze protection mitigations shall be installed and operated to prevent ice accumulation or
blockages. A listing of these measures includes:

¢ Immersion heater elements in water collection and storage tanks
e Heat tracing lines

¢ Insulation of process flow conveyances and piping for:
— Vapor / liquid separators
— Water lines (portion)
— Liquid lines (portion)

5.5 VAPOR AND LIQUID EXTRACTION AND TREATMENT

5.5.1 Extraction Conveyances

In this ISTR application, the vapor and liquid extraction systems and piping were designed using
a recovered airflow and steam recovery rate of approximately 3,000 to 3,600 standard cubic feet
per minute (scfm) from the total wellfield (condensable plus non-condensable flow in both the
SVE and MPE lines). Additionally, 1,500 to 1,800 scfm at the SVE and MPE blowers (primarily
non-condensable flow) and a liquid extraction/production rate of 3 to 25 gallons per minute (steam
produced water and extracted liquid) were used as the design basis for the TTZ. Specifically, the
vertical SVE and horizontal SVE flows are combined from one blower with a 600 scfm air flow
design basis, or about 6-8 soil pore volumes per day total. Mass balance calculations are presented
in Table 4-2.

The design basis for the recovered airflow/steam recovery rate is based on the required rate/volume
that is required to maintain pneumatic control of the TTZ while accounting for the removal of
steam (i.e. volumetric subsurface expansion of a small percentage of water that transitions from
liquid to vapor phase). The design basis for the liquid extraction/production rate is based on the
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hot moist vapor and steam condensation rate when TTZ soil temperatures approach/stabilize at
100°C, which are estimated at 5-10 gpm, with a minimum flow of 3 gpm, an average of 7 gpm and
a peak of 10 gpm. A conservative safety factor of a maximum flow rate of 25 gpm limited to a
period of 4 hours has been estimated based on uncertain groundwater flows from the MPE wells.

The extraction conveyances will be constructed of chemical-resistant hoses connected to a main
4-inch or 6-inch steel manifold. All extracted media from the extraction wells is directed to the
effluent treatment portion of the system. The vapor manifold piping system and connection to the
SVE equipment compound is shown in Figure 5-14, while the MPE manifold piping system and
connection to the MPE equipment compound is shown in Figure 5-15. A cross-section drawing
of the well field conveyance and piping rack orientation is presented in Figure 5-16.

5.5.2 Vapor Processing

The vapor extraction and treatment systems include the following general components and
sequential processes:

e Separation of vapors and liquids via air/water separators. Five vapor/liquid separators (also
referred to as “knock outs”) will be included in the effluent treatment system. Five
vapor/liquid separators with 124-gallon capacity each are constructed of stainless steel to
withstand the expected high concentrations of COCs in the effluent stream. Each vapor/liquid
separator will be equipped with an alarm, high- and low-level switches. A 6.5-inch diameter
cleanout will be used should manual cleaning or inspection be required.

e Hot vapors leave the knock-out separators and travel through an acid scrubber system (a
contact vapor cooling tower) to neutralize any potentially generated inorganic acids extracted
during the ISTR process, in order to protect downstream equipment. Vapors entering flow
upward through polypropylene packing media while a caustic solution is introduced through
a series of spray nozzles at the top of the tower. The spray rapidly cools the hot vapor stream.
Resultant liquid condensate will drain by gravity into the scrubber sump tank. A portion of
this liquid from this sump tank is then conveyed by pump to the wastewater (liquid) treatment
module.

e Primary cooling of the recovered off-gas via heat exchangers, where condensable volumes of
off-gas are recovered as liquids (C2 Technology). Two tube-in-shell type heat exchangers
connected to chilled water (refrigerant) will be utilized to cool the off-gas leaving the vapor
extraction wells prior to the vacuum blower. Cooling the off-gas is necessary to obtain optimal
operating conditions for the downstream process equipment.

e Vacuum pumps; Two (2) rotary lobe type vacuum blower(s) will be capable of supplying up
to 1,500 scfm (primarily non-condensable) flow rate each during operation of the extraction
wells. A pulley-type drive system, with safety cage, will connect the blower and motor. Each
of the SVE and MPE trains will be equipped with its own dedicated blower/motor/control
system.
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e Cooling of off-gas stream after the vacuum pumps. Two additional tube-in-shell type heat
exchangers connected to chilled glycol (refrigerant) will be utilized to cool the off-gas exiting
the vacuum blowers. This will allow for the control of temperature and humidity of the off-
gas entering the vapor treatment module (VGAC filtration with or without C3 Technology
removal of COCs).

e Further condensation of VOCs from off-gas (portion of off-gas treated by C3 Technology
module). The vapor treatment system is comprised of the C3 Technology 500 scfm off-gas
condensation module designed to recover 99% or greater VOC content from the air stream.
This system is selected to cope with the high expected concentrations of VOCs to-be-
recovered as off-gas. The main components of this system are the air compressor unit
(COMP1), the heat exchanger / chiller unit (C1) and the refrigerated condensation and
regenerative filtration unit (See details of C3 System in Appendix K).

e Recovered NAPL for offsite disposal (integrated NAPL collection, storage tank). A chemical
storage tank of 2,000 to 4,000-gallon capacity will be used to collect and temporarily store
any separated NAPL and condensate from the vapor treatment system. This tank shall be
constructed of materials compatible with the COCs (i.e., steel) and shall be double-walled and
double-contained UL-142 type.

e VGAC filtration prior to atmospheric discharge. Two vessels of vapor phase activated carbon
(2,000-pound fill each) shall treat off-gas vapors prior to atmospheric release, pursuant to the
substantive requirements of the air permit equivalency metric (pending NYSDEC guidance).
Two additional backup VGAC vessels will be plumbed into the vapor treatment system and
shut off until the first set of VGAC vessels are saturated, at which point the backup set will
be put on-line while the spent set are being removed and disposed. The total consumption of
VGAC material during both stages of ISTR operations is expected to be 32,000 Ibs. Final
need and requirements of the primary vapor treatment system will be determined by the air
permit equivalency documentation pending NYSDEC issuance.

5.5.3 Liquid Processing

The liquid extraction and treatment systems include the following general components and
sequential processes:

e Liquid pumps. Multiple ¥ horsepower liquid-phase pumps will be connected to the process
equipment for conveyance of liquids to the aqueous phase (wastewater) treatment system at
each knock out tank, the weir tank, and holding tank.

e Weir Tank. Aqueous phase liquids separated in the MPE and SVE streams is first directed to
one 18,000-gallon capacity weir tank. This weir tank will equalize flow through the remaining
system and separate solids, preventing downstream clogging. Separation of solids, NAPLs
and aqueous phase liquids will occur in this tank.

e Bag filters. The bag filter assembly will be rated for a flow of at least 40 gallons per minute.
The bag filter socks will remove/filter remaining solids from the wastewater flow.
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o LGAC filtration. Two vessels of liquid phase activated carbon (500 - 1,000 Ibs fill each) shall
treat wastewater prior to holding tank and POTW discharge, pursuant to the substantive
requirements of the permit equivalency metrics (pending Village of Holley guidance). The
total consumption of LGAC fill during both stages of ISTR operations is expected to be 8,000
Ibs or less. Final need and requirements of the primary water treatment system will be
determined by Village of Holley.

e Holding Tanks. Treated water exiting LGAC2 will be directed to holding tank consisting of
two frac tanks of 21,000-gallon capacity each. At the expected normalized, continuous flow
rates of water treatment of between 5 and 10 gallons per minute, a holding tank capacity of
between 14,400 and 28,800 gallons will be required to provide an onsite holding capacity of
48 hours. At this peak flow of 10 gpm, the on-site holding capacity will be between 65 and
70 hours. A conservative safety factor of a maximum flow rate of 25 gpm limited to a period
of 4 hours has been estimated based on uncertain groundwater flows from the MPE wells.
These flows have been communicated to the POTW. The primary holding tank (inside
Building F) will be set with two high-level sensors: first (lower level) level sensor will trigger
an alarm to alert operators that approximately 75% of the tank volume has been reached (i.e.
prepare to valve over to second, reserve tank); and the second (higher level sensor) will trigger
flow shutdown of water flow from water treatment system and "all alarm" notification.

e Discharge connections to Sanitary Sewer. Continuous discharge of treated water from the
holding tank to the sanitary sewer will be made via a permanent connection to the sanitary
sewer at the eastern manhole on Jackson Street, as per construction detail plan provided in
Figure 4-5.

e The storage tanks (associated with effluent treatment system) and diesel fuel tank (associated
with standby generator) are both UL-142 double-walled with integral secondary containment.
C3 Technology modules (containerized units) are equipped with secondary containment and
pressure-based process leak detectors plus VOC (vapor organic) internal space leak detectors.
All other process tanks upstream of wastewater treatment system will be equipped with berm-
style secondary containment or equivalent or similar.

The process flow diagram and process instrumentation diagram of the proposed liquid and vapor
effluent extraction and treatment systems and components are presented in Figures 5-17 and 5-18.

5.6 WASTE GENERATION

Table 5-6 below shows the anticipated waste streams generated during construction, operation,
and demobilization of the ISTR system and quantity estimates. Further details on management,
characterization, and disposal of these is provided in the Waste Management Plan included in the
EPP provided in Appendix H.
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TABLE 5-6 ESTIMATE OF GENERATED WASTE STREAMS: STAGE 1 + STAGE 2

Item Quantity Unit
To be
Rubble, debris from subsurface and surface preparation determined Tons
(TBD)
Drill cuttings (i.e. soil) from drilling, treated onsite 150 Tons
Liquid waste from drilling, treated onsite 40,000 Gallons
Treated, discharged off-gas / vapor stream (to atmosphere) 1,500 mean scfm
NAPL recovered, for offsite disposal 40,814* Pounds
Treated, discharged water (to sewer) 7 mean gpm
Vapor-phase GAC used
o 32,000 Pounds
(for offsite disposal)
COC mass removed in vapor phase GAC media** 3,200 Pounds
Liquid-phase GAC used
S 8,000 Pounds
(for offsite disposal)
COC mass removed in liquid phase GAC media** 800 Pounds
Decontamination water, for offsite disposal 1,000 Gallons
S;r;ggslmsulatmg cover material (portion not reusable or recyclable), for offsite TBD yards?

* assumes mass loading is 0.1 Ib contaminant per Ib GAC

A contaminant mass balance was calculated. Estimated GAC needs remain the same at 32,000 Ibs
VGAC and 8,000 Ibs of LGAC. Assuming the GAC loading rate shown in Table 5-4, the estimated
contaminant mass removed by GAC will be 4,000 Ibs. Some minor amounts of COCs will be
emitted to the air and some will be discharged in process wastewater. It is assumed that the vast
majority of vapor phase contaminants will be recovered as NAPL at the C3 condenser for an
estimated total of 40,814 Ibs. Note that these estimates/balances do not account for (i) COC mass
destroyed in situ [hydrolysis, pyrolysis, oxidation], or (ii) residual mass that might remain in TTZ
after thermal remediation (sorbed to soil, dissolved phase, soil gas). This recovered mass can be
compared to 47,173 Ibs of COC in the total treatment area assuming this value from the GEQO's
independent estimate is accurate; note that the PWS estimate is 74,000 Ibs of contaminant.
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SECTIONSIX Remediation Sequence Strategy

6.1 MOBILIZATION AND SITE PREPARATION-SAFETY

Once planning documents have been approved by USACE/USEPA, URS will begin to sequence
physical activities at the Site. Figure 6-1 depicts the field construction sequencing of activities
once site mobilization has occurred. Pre-construction activities that were performed in late 2019
include a geophysical survey of the subsurface for obstructions.

During site mobilization, a pre-construction health and safety orientation will take place.
Following this, facilities (trailers, equipment, toilets, site security, decontamination pad, perimeter
air monitoring stations) will be located on the Site. Access road improvements will begin, site
fencing replacement/repairs completed, and utility tie-ins and connections will be made.
Environmental protection measures will be put into place and the site will be cleared of debris and
vegetation, where necessary.

Several trees are in areas proximate to the rear property boundaries of the residential properties on
the south side of Jackson Street. An evaluation of those trees located on the residential properties
will be performed by a certified arborist in order to generate an inventory of specimens which may
be impacted by remediation activities. Depending upon proximity of the root zones to either
Excavation Area 2 or the thermal treatment area, trees may need to be monitored and/or removed
or replaced. It is assumed that an agreement will be secured with each property owner by the
USACE for access to perform this survey and subsequent tree removals and replacements.

A critical part of site preparation is the performance of a Level B Personal Air Monitoring
Evaluation. This Evaluation will be wused to determine if hazardous levels of
dibromochloropropane (DBCP) may be released during test pit excavations. This Evaluation is
described in detail in the APP and its associated attachments. This will serve as an indication of
whether other site work might require the highest level of respiratory protection during ISTR
construction and operations.

Site preparation efforts will also involve organizing the areas for ISTR. This will include removing
surface concrete and obstructions that would impede heating of underlying soils, abandoning
existing wells in the ISTR areas, grading the treatment area, and any other work necessary as
described above. Removal of the remaining Phase I pilot structures in Building F will commence,
in preparation for mobilization of the Phase Il ISTR equipment into that building. Locations of site
preparatory facilities is shown in Figure 4-1. These site preparation activities are described in
further detail below.

If features such as existing wells, conduits or voids that may allow for the passage or collection of
water or steam vapor are detected in and near the TTZ from the geophysical investigation, they
will be documented and removed or abandoned in place with flowable fill, if necessary, to prepare
the area for ISTR installation. A topographical survey of the site property, to include and confirm
metes and bounds, confirmation and definition of treatment areas, and existing conditions will then
be performed.
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SECTIONSIX Remediation Sequence Strategy

6.1.1 Safety and Security

To prepare for ISTR construction and operations, safety procedures will be in place. All major
construction vehicles will be inspected for safe working conditions. A perimeter air monitoring
program will be initiated. While site preparation activities are being performed, the air monitoring
stations will be built and then their operations confirmed. During non-invasive site work, baseline
air monitoring data will be collected and documented for the monitoring program. The program
will follow the details described in the Community Air Monitoring Plan (CAMP, Appendix L)
for protection of both site workers and residential receptors.

Exclusion zone fencing will be erected around work areas with high potential for exposure to
contamination, as indicated in the URS SSHP, which is attached to the APP. All equipment leaving
the exclusion zone will be thoroughly decontaminated, as per procedures presented in the SSHP.
Noise monitoring will also be performed, both during construction activities (drilling, heavy
equipment) and during ISTR operations (blowers, pumps, emissions stack vibrations). The noise
monitoring procedures and action levels for personal are presented in the SSHP and APP and
discussed in the CAMP. ISTR construction and O&M activities performed by GEO will comply
with general site safety procedures, however a SSHP has also been prepared specific to their ISTR
work. GEO’s Health and Safety Plan is provided as an attachment to the APP.

The Diaz site will be equipped with a number of security and monitoring related features to protect
local residence, project personnel, and on-site equipment and materials. Site security will be
closely tied to ongoing ISTR system safety, which is monitored 24/7 via a Programmable Logic
Control (PLC) based notification system with interlocks for various system sensors (i.e.,
thermocouples, pressure sensors, level switches). A fault in any one of these sensors triggers an
alarm and initiates an email chain that will go out to a predetermined list of URS/GEO personnel
responsible for operational performance and safety. Similarly, the perimeter air monitoring CAMP
stations are equipped with real-time monitoring detectors that in the event of an exceedance will
trigger an auto-callout to a specific list of critical staff that will positioned to respond to this
condition. Details of these systems are presented in the O&M Plan (Appendix 1) and CAMP
(Appendix L), respectively.

Integral to these remote monitoring programs is site security, which will cover the following items:
e Perimeter Security and Controlled Access Points
e Interior Security — Equipment Setup and Exclusion Zone
e Interior Security - Cameras, Motion Detectors, Flood Lights
e Material and Equipment Management

e Coordination with Local Police and Emergency Services Personnel
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The first order of security includes an 8-foot wooden fence along portions of the northern and
eastern site perimeter exposed to the public (sidewalks, roads, residential housing). This stockade-
style privacy fence will essentially shield site operations and equipment from public view and help
to minimize disruption to the residents. The remainder of this site will be secured using a chain
link fence that runs in a continuous manner along the western and southern property boundaries.
Access to the site will be controlled through two (2) gates, one on Jackson Street and another on
Main Street. The use of these gates is detailed in the Traffic Control Plan (Appendix H). The gate
on Jackson Street will be the primary daily entrance for personnel and visitors to the site, while
the gate on Main Street (southern entrance) will be designed to accommodate the movement of
equipment and materials into and out of the site. Both gates will be maintained in closed positions
to provide access control, and locked when not in use to eliminate un-escorted access to the site.

Within the perimeter site fencing, separate “exclusion zone” fencing consisting of a temporary 6-
foot chain link fence will be installed and utilized to restrict access to the ISTR well field area
during active ISTR operations. The temporary fencing will surround each active Stage of operation
and will be equipped with lockable access point(s) to restrict access to authorized personnel during
both on and off-hour operations.

Off-hour security coverage will include multiple electric powered CCTV-type (closed circuit
television) cameras linked to a cellular phone application-based system that will be provided to
local URS/GEO operational personnel and the local police station to support live-monitoring of
the site. Each camera will be equipped with motion-sensing devices that will auto-alert each
connected cellular phone and activate where necessary, integral flood lights should unauthorized
entry into the site occur. The camera systems will focus on the ISTR well field (exclusion zone),
the Jackson Street entrance/job trailer area, and other critical operational areas. If determined to
be needed, battery powered motion detector lighting will be installed at key locations around the
site to support the primary camera-based system. To ensure uninterrupted site coverage, the
security system will be tied into the on-site generator in the event of a loss of power.

An important aspect of site security will also include overall site lighting at night and the
management and protection of equipment and materials. To facilitate a higher level of overnight
security and to afford safe access to critical areas of the site during overnight hours, floodlight(s)
will be installed in key areas of the site. The focus of the flood light(s) will be to provide adequate
light to the main Jackson Street entrance, the job trailer area, and the main control panel for the
ISTR system located on the eastern exterior wall of Build F. Regarding the management of
equipment and materials, a significant portion of the ISTR process system will be located within
Building F, which will have controlled access and will be locked at the end of each work day.
Other equipment and materials will be properly staged in safe, discrete, and lighted locations
(covered as applicable) and/or stored within lockable locations at the end of each workday (e.g.,
Building F, job trailer, truck).
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Coordination and cooperation with the local police and emergency services personnel will be
integral to the Diaz site security program and overall public relations. This will be accomplished
through their understanding of site operations and schedules, and routine dialog throughout the
course of the project. The local police and emergency personnel will be provided with
keys/combinations to the perimeter gate locks should emergency access be required, they will be
trained on the locations of the multiple “Emergency Stop” switches that will be integral to the
ISTR system, they will be provided with a PID unit to support emergency air monitoring, and will
be provided with contact information for key project and local URS/GEO personnel should
immediate response be required. Details of this program are included in the O&M Plan
(Appendix I).

6.2 INSTALLATION AND CONSTRUCTION

This section of the Phase 2 RAWP describes the steps to be taken in the field to prepare for and
construct the actual functioning components of the ISTR system. The focus here is on Stage 1.
Stage 2, which will be sequenced when Stage 1 is almost complete, will be very similar, with the
exception that no excavated soils will be incorporated into that ISTR design. If any changes or
modifications to the system, process, or procedures are made for Stage 2, an addendum to this
Phase 2 RAWP will be provided accordingly. As indicated in Figure 6-1, the sequence of activities
following site preparation consist of the drilling of ISTR subsurface points at the same time as
baseline soil sampling. During the ISTR Stage 1 wellfield drilling, soils will be excavated from
the five areas, combined with drill cuttings, and relocated to the ISTR area for incorporation. As
soon as distributed, soils will be covered. Further details of the ISTR-related construction activities
are provided below.

6.2.1 Demolition of Phase | Vapor Cap and Concrete Surfaces

Portions of the concrete vapor cap overlying the Phase | (Pilot Study) ISTR area will be demolished
in advance of Phase Il ISTR treatment system construction and soil excavation. URS understands
the vapor cap to consist of low strength air entrained concrete, with a top layer comprised of 45
pound per cubic foot (pcf) cement and 1 pcf fiber mesh and a bottom layer comprised of 30 pcf
cement. The typical thicknesses of the top and bottom layers are 4 and 8 inches, respectively. The
concrete will be broken up using an excavator (the use of a demolition hammer is not anticipated).
Water will be utilized to manage dust and particulates during this operation. Demolition of the
vapor cap will begin inside of Building F first. At that time, the existing Phase I ISTR wells, where
necessary, will be cut to grade (to the existing building slab) and temporarily sealed with a
compression-type well plug and covered with a thin steel plate until well abandonment activities
are completed at the end of the project. After the interior of Building F is prepared, demolition will
continue along the northern side of Build F to afford access to the western and northern garage
doors.
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The demolished Phase | vapor cap concrete from within and north of Building F will not be
sampled. This material will be transported using a skid steer and haul truck or small loader to one
of two locations. Portions of the vapor cap within and in the immediate vicinity of Building F will
be relocated to the existing low area to the north of Building F. As with the demolition work, water
will be used to manage dust and particulates during this process. The crushed cement material will
be compacted as practicable using a combination of skid steer, loader, and roller. The fill area will
be covered with reclaimed gravel from the former Phase | staging area located to the east of
Building F. It is anticipated that approximately 2 to 3 inches of gravel will be used to limit exposure
of concrete fines after relocation from the Phase | cap demo.

Portions of the vapor cap to the south of Building F, which may be impacted with site COCs due
to condensate generation beneath the slab from the Phase | ISTR process, will be left in place
pending final site restoration efforts. At that time, samples will be collected from the remaining
concrete material for laboratory analysis and profiling to determine whether it may be used as fill
on-site or whether off-site disposal would be required. Note that a portion of this concrete material
will be removed to support required test-pitting and soil excavation within the southern portion of
this area. Concrete removal will be limited to only what is required to safely and efficiently
complete these tasks and will be stockpiled and covered on the remaining cap area pending sample
collection as noted above.

Demolition activities at the site will continue with the removal of concrete (former building slabs
or driving surfaces) overlying the soil excavation areas and selected portions of the Stage 1 ISTR
area where excavated soils will be spread out. Concrete demolition will involve saw cutting along
the soil excavation areas and ISTR area limits followed by use of a demolition hammer-equipped
excavator to break up the slabs into smaller pieces. This concrete will be transported by skid steer
or loader and staged by location of generation in designated stockpiles on site. Representative
samples will be collected from each demolished concrete stockpile for laboratory analysis and
waste characterization. Once waste characterization and profiling are complete, the concrete will
be sent off-site for disposal at an appropriate facility.

The work areas will be continuously monitored for dust. The work areas will be wetted during
demolition operations to mitigate the generation of concrete dust. Similarly, the fill areas will also
be wetted during relocation of the demolished concrete to aid in compaction and to mitigate dust.
Other dust control measures may include application of an anti-dust agent such as calcium chloride
where necessary to prevent airborne migration.

6.2.2 Pre-Excavation Confirmation Soil Sampling

The PWS describes the dimensions, areas, depths and in place volumes of the five areas to be
excavated at the site (Figure 4-1), however these were only an estimate. Confirmation of these
areas is required and will be obtained by the installation of soil borings and the collection of soil
samples to delineate the horizontal and vertical extent of COC impacts, and in place volumes of
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the excavation areas. The pre-excavation soil samples will be collected via direct push methods
using a track mounted probe unit. The soil cores will be collected in 5-foot-long disposable acetate
sleeves. An URS geologist will oversee the drilling subcontractor and will log the soil cores in a
field notebook. The geologist will screen the soil for visual or olfactory evidence of contamination.
A PID will be used to screen the soil prior to sample collection. Recovered soil will be returned to
the borehole after sampling is complete since the soil will be removed during the excavation work.
The sampling core barrel will be decontaminated with an Alconox rinse and clean water between
boring locations. A PID and dust monitor will be used to monitor the air quality at the work zone.

Boring locations, the number of samples, and sample collection procedures will be in accordance
with the PWS and NYSDEC guidance document DER-10. Sidewall borings will be conducted at
a frequency of one boring per 30 linear feet and one floor sample will be collected for each 900
sg. ft of excavation footprint. The borings at excavations 1, 3, 4, and 5 will be completed to 7.5 ft
bgs or below pavement surface, whichever is greater. The borings at excavation 2 will be
completed at 5 feet bgs or below pavement surface, whichever is greater.

For sidewall boring locations, samples will be collected for analysis of COCs from the last interval
within the boring (7.5 feet bgs). If field screening indicates potentially impacted soil above the
bottom sample interval, an additional sample at the depth with the highest suspected contamination
will also be collected. It is assumed that a second sample will be required at ten (10) of the boring
locations.

For floor sample locations, samples will be collected for analysis of COCs every 3 feet to support
the baseline characterization of COC mass with the excavation limits. Therefore, vertical sampling
includes three samples at each boring location completed to 7.5 feet (Excavations 1,3,4, and 5) and
two samples per boring locations completed to 5 feet (Excavation 2).

If there are obvious signs of elevated contamination at a sidewall boring location, step-out borings
would be advanced 5-feet back from the noted point of impact to provide additional horizontal
delineation, where possible based on limitations outlined in the PWS.

The estimated number of sidewall and bottom borings for each excavation is presented in
Table 6-1 and the locations of the borings are shown on the attached Figure 6-2. As per the PWS,
sidewall borings were not included where the excavation boundary borders a residential property
or an ISTR treatment area. The estimated number of samples for laboratory analysis is included in
Table 6-2.
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TABLE 6-1- PRE-EXCAVATION BORING DETAILS

Excavation # Perimeter* Sidewall Boring Excavation Area Floor Boring
(Linear Feet) Sample Locations (sq. ft) Sample Locations
1 89 4 3518 4
2 18 2 3228 4
3 110 7 888 1
4 85 4 988 2
5a 185 8 2066 3
5b 50 4 158 1

* Per the PWS, the perimeter calculation does not include excavation boundaries with ISTR and residential properties.

TABLE 6-2- PRE-EXCAVATION SOIL SAMPLES

Excavation # | Sidewall Boring Sidewall Floor Vertical Total Samples

Sample Samples for Sample Samples for for Analysis*
Locations Analysis Locations Analysis*

1 4 4 4 12 16

2 2 2 4 8 10

3 7 7 1 3 10

4 4 4 2 6 10

5a 8 8 3 9 17

5b 4 4 1 3 7

* Vertical sampling conducted every 3 feet and at bottom of boring. This includes three (3) samples at each boring location
completed to 7.5 feet (Excavations 1,3,4, and 5) and two (2) samples per boring locations completed to 5 feet (Excavation 2).

**Does not include QA/QC samples, which will be collected in accordance with the Uniform Federal Policy-Quality Assurance
Project Plan (UFP-QAPP)

Four (4) additional soil borings will be advanced on the railroad property to confirm the extent of
COCs above the ISTR cleanup goals outside of the Diaz property limits and near the Genesee
Valley Railroad. The borings will be advanced to a depth of 10 feet bgs and will be conducted
during the same mobilization as the pre-excavation soil borings with the same methods as
described above. Samples for laboratory analysis will be collected from every 2.5 feet, with the
first sample collected between 0 to 0.5 feet. A total of 5 samples will be obtained for laboratory
analysis at each boring location for a total of 20 samples.

URS will coordinate access with the Genesee Valley Railroad company including obtaining
permits and flagging required for work along the rail siding. Soil cuttings from these four borings
will be drummed and later blended with the soil from the excavations for treatment in the ISTR
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area. The borings will be grouted to the surface with thermal resistant grout. The boring locations
will be surveyed in conjunction with the final survey for the pre-excavation soil borings.

URS will prepare a Pre-excavation Confirmation Soil Sampling Results Summary Report, which
will include a brief narrative of the pre-excavation soil sampling field work and the laboratory
results. The report will include laboratory results presented in data tables and a drawing depicting
the horizontal and vertical control points for the excavation areas based on the results.

Because the analytical data generated for this modification will be the first generated through use
of the newly developed methods for VOC and SVOC analysis in soil, we anticipate that the
analytical results for a subset of COCs will differ from previously estimated historical data.
Concentrations of several COCs during historical soil investigations were not quantitated using a
full calibration. They were instead reported as Tentatively Identified Compounds with an assumed
response of 1 relative to the internal standards used. As a result, concentrations previously reported
for these specific compounds were only estimates.

URS will validate all laboratory data. Of the 10 sample delivery groups of data estimated, URS
proposes to validate up to 10 percent to Stage 3 and 90 percent to Stage 2b. The Soil Sampling
Results Summary Report will include a brief summary of data usability. Data from the excavation
confirmation sampling will be incorporated into the Chemical Data Final Report generated at the
conclusion of the remediation project.

6.2.3 Soil Excavation

Once remediation-specific activities commence, excavation of impacted soils will occur from soil
treatment areas #1 through #5 based on the boundaries and depths determined during pre-
excavation confirmation sampling. The excavation work currently consists of the removal and
relocation of approximately 2,150 cubic yards (in place volume) of soil from the five designated
areas of the site. The final volume of soil to be excavated will be determined though a pre-
excavation confirmatory soil sampling effort that will be completed prior to commencement of
excavation. Any required modifications to the planned scope of work resulting from the
completion of this soil sampling effort will be addressed as an Amendment to this RAWP. The
established excavation limits will be staked by the surveyor in the field. See Figure 4-1 for
locations of the areas of excavation and the haul route to the Stage 1 ISTR area. Note that this
scope of work is subject to modification based on the results obtained from the pre-excavation
confirmation soil sampling scope of work.

Excavation activities will be completed at the five designated excavation areas in accordance with
the health and safety procedures outlined in the APP following the DBCP test pitting evaluation.
Soil will be removed from each area using an excavator and transported to the Stage 1 ISTR area
using equipment such as skid steers or small loaders. Excavated soil will be relocated to the ISTR
areas for consolidation. A log will be maintained to document the soil removal and to make note
of any visual signs of contamination.
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Following removal to the designed limits, excavations will be inspected to determine whether
contamination extends beyond those limits. Inspection methods will include both visual
observation and screening using a PID. Additional soil removal may be performed as directed by
the Contracting Officer. Any construction debris (concrete, metal, etc.) encountered during the
excavation of these treatment areas will be removed, brushed clean, and disposed of properly after
characterization, as per the Waste Management Plan.

Appropriate sedimentation and erosion control measures will be utilized during excavation
activities as described in the Environmental Protection Plan (Appendix H). Surface water will be
diverted as necessary to prevent it from entering excavation areas. It is not anticipated that
dewatering will be necessary during excavation activities.

No personnel will enter excavations greater than 4 feet in depth. As a safety precaution, a
temporary safety fence will be securely installed around any open excavations at the end of each
workday. Health and safety procedures associated with the excavation activities are described in
detail within the APP.

The final lateral and vertical extents of excavations will be located by survey. Survey information
obtained will be sufficient for producing the excavation record drawings in accordance with the
project specifications.

Following completion of soil removal effort and survey of each excavation area, backfilling will
commence. Excavations will be backfilled with imported soil, including general fill, topsoil, and
dense grade aggregate (DGA) that meets the requirements of NYSDEC DER-10 Section 5.4(e).
Backfill delivered to the site will be staged in designated stockpiles prior to further transport across
the site to the completed excavation areas. Backfill will be placed in one-foot lifts and compacted
by tracking with a minimum of three passes by a roller. For grassed areas, general fill will be
placed to within 4 inches below finish elevations, and 4 inches of topsoil will be placed over the
general fill. Topsoil surfaces will be seeded for the establishment of turf, and erosion control
matting will be installed as necessary. Former concrete areas will receive general fill to within 4
inches of the finish elevation, with DGA placed over top. All excavations will be restored to
existing grades as shown in the initial conditions survey.

6.2.4 On-site Soil Consolidation

Consolidation of excavated soil and drill cuttings into the Stage 1 ISTR area will take place after
drilling of ISTR heater wells, extraction wells, and temperature/pressure monitoring probes has
commenced. Any necessary modifications to the approach provided below resulting from data
obtained through the excavation test pitting work or from the pre-excavation confirmatory soil
sampling effort will be addressed as an Addendum to this RAWP. In anticipation of odor
mitigation being a necessary aspect of the soil consolidation process, the following approach
presents our tentative plan for consolidation of these soils into the Stage 1 zone.
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The five soil excavation areas will have already been delineated to confirm the dimensions, depths,
and volumes of soil to be excavated. Therefore, the timing of excavation activities will be
minimized based on knowledge of the impacts. Once the site has been properly prepared, drilling
within the Stage 1 zone will commence within a given Area, i.e. — Northern Area or section of the
Stage 1 combined Central Area/Railroad Spur Area. ISTR wells will be installed from the back
corners of the Areas outward, using a minimum of two drill rigs, further minimizing the period of
soil handling. Drill cuttings will continually be removed and stored in tarped roll-offs for
maximum control until they are also incorporated into the ISTR zones. As drilling is completed in
sections of the Areas, calculations will be made as to the amount of soil volume to be incorporated
into each.

Once these drilled sections are completed, URS will excavate an appropriate amount of impacted
soil from the excavation areas to match the volume needed. The plan is to only excavate the amount
of contaminated soils that can be incorporated daily. As soon as the soils are incorporated, staff
will follow behind and construct the vapor plenum and insulated cap. This immediate construction
will minimize the amount of time excavated soils are exposed to help control dust, odors, vapors,
and protect the underlying soils from weather events preventing erosion and runoff. Should
minimal incorporated soils be left exposed at the end of the day, a visquene cover will be placed
over the ISTR well area and temporarily secured with sandbags over the exposed soils until the
insulated cap can be extended the next day.

The excavation areas will be backfilled as soon as the calculated amount of soil volume has been
removed. If any one of the five excavation areas are not completely transferred for incorporation
on any given day, two actions will be taken. First, the exposed face of the excavation pit will be
lined with visquene or other liner material and the remainder of the pit will be backfilled. This
liner will be used to demarcate where subsequent excavations will re-commence. Additionally,
any soils excavated the previous day but not incorporated into the ISTR sections will be stored
either in roll-off containers or a small stockpile placed in one of the ISTR treatment areas nearby
and covered to protect it and control odors and vapors.

This sequencing will allow soil excavations to be completed efficiently, with excavated soils
relocated to the Stage 1 ISTR area for treatment quickly and expeditiously. During transportation
and consolidation of soils, care will be taken to maintain the integrity of all ISTR wells and
monitoring points. Spotters will be used to guide equipment operators and established equipment
routes will be utilized as feasible. Due to the spacing of wells, it is anticipated that small equipment
(e.g., skid steers) will be used to distribute and compact the soil throughout the ISTR areas. Areas
where soil consolidation will take place are depicted on Figure 4-1.

Based on the estimated volume of excavated soil, the total thickness placed in the ISTR areas for
thermal treatment is estimated to be approximately 3.5 feet. The consolidated soil surface will be
constructed with a 2:1 slope to existing grade around the perimeter of the ISTR areas. Excavated

soil will not be placed beyond the limits of the ISTR areas, and erosion and sedimentation controls
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will be installed to prevent the migration of contaminated soil outside of those limits. Limited
compaction of the constructed surface will be performed using the skid steers to achieve a stable
surface for further construction of the vapor plenum and insulating vapor cover.

6.2.5 Well Installation

Each pre-marked ISTR well or excavation location will be cleared for drilling by utility locating
equipment or ground penetrating radar. The Stage 1 and Stage 2 ISTR treatment areas will have
their TCH wells, SVE and MPE wells, and any other monitoring points for temperature and vapor
pressures installed using sonic and/or auger drilling techniques. The locations of these are shown
on Figure 4-4. The western first row of TCH and MPE wells in the Stage 2 TTZ, which are
proximal to the Stage 1 wellfield, may be installed during Stage 1 wellfield installation, as to avoid
any potential issues that may arise concerning drilling and installation in hot soils. As an
alternative, all Stage 2 wells will be installed during that separate mobilization, however the MPE
and SVE vacuum flows in the Stage 1 TTZ will be maintained during the installation of the western
first row of wells to ensure heat, steam, and vapor controls during drilling. Groundwater level(s)
in existing monitoring wells will be observed for depth to groundwater, prior to their abandonment.
This information will be compared to historical water levels in the area to assist in confirming
installation depth of the ISTR wells. Observations during the baseline soil sampling and
installation of other ISTR wells will also be utilized. Depth to shallow bedrock, if encountered
during drilling will be recorded by the on-site geologist logging the drilling activity during baseline
soil sampling and well installation. A field decision procedure for the well installation should
bedrock be encountered at shallower depths than anticipated during ISTR subsurface drilling
would consist of the following (all decisions/actions will be documented):

1. If contact of bedrock is observed to be <5 feet shallower than design depth of well
installation, then GEO will decide to proceed with (and report) one of the following
options:

a. install well to originally anticipated depth (i.e. <5 feet into the bedrock); or

b. field modify [shorten] well and install modified well to [new, corrected] depth to
limit insertion into bedrock.

2. If contact of bedrock is observed to be >5 feet shallower than design depth of well
installation, then GEO will report this situation to AECOM, including GEQ's
recommendation at the subject boring (well to-be-installed). GEO will "hold open™
subject boring, pending AECOM's final decision, direction; and, GEO will proceed to the
next planned boring and well installation location.

The TCH heater well casing will be hoisted and placed into the borehole using a telehandler or the
winch on the drill rig. The heater casings will be manufactured offsite and delivered to the site. If
the casings are required to be installed in sections, an onsite welder will make the casing seam
connection as the sections are lowered into the boring. The primary purpose of the high-
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temperature non-shrinking cement grout is to provide a good seal at the top of the well to prevent
vapor migrating during ISTR heating. A common elevation datum coordinate will be surveyed in
at the site to use for sample and well installation purposes. During construction, these wells will
be terminated several feet above the revised ground surface (to allow for elevation changes from
excavated soil and drill cutting spreading, and the construction of the insulating surface cover) and
their tops capped temporarily with properly fitted like-materials. These will later be completed
with connections to conveyance piping and cabling once their seals are secured to the insulating
thermal cover (see below).

In addition to the ISTR-specific wells, ten monitoring wells will be installed down-gradient of both
the Stage 1 and Stage 2 ISTR areas to be used in demonstrating that hydraulic control is maintained
throughout the treatment period (Figure 5-9). Additionally, nine PMPs will be installed around
the outside perimeter of the Stage 1 ISTR area to measure pressures/vacuums to confirm pneumatic
control during heating (Figure 5-8).

6.2.6 ISTR Equipment Construction

Horizontal vacuum extraction piping will be laid in the stone bedding material just below the
insulating surface cover to provide a plenum for additional pneumatic control of the upper-most
heated zone. The insulating surface cover shall immediately be installed over the top of the soils
placed at Stage 1. Refer to Figure 5-6 for further specifications of this arrangement and
construction.

An insulating cover will be installed over the TTZ after well installation and excavated soil
placement works have been substantially completed. This cover will provide a >20 R value to
shallow soils to allow thermal treatment to the ground surface without heat loss, which will be
necessary given the presence of SVOC compounds in the COCs. The composite of materials
detailed for the thermal cover in Section 5 will create a hybrid-type insulating surface cover that
will allow for the reuse of a portion of the cover material from Stage 1 to Stage 2 of the project
(Appendix M).

Upon the completion of the insulating surface cover, the placed soils shall be encapsulated from
ambient air and guarded against the effects of rain or surface water or high winds. Stormwater
ponding will be controlled and infiltration into the thermal cap minimized by strategic, localized
grading and sloping to direct runoff to existing site vegetated areas and away from the southern
railroad tracks, which is described in the Stormwater Pollution Prevention Plan, as an attachment
to the EPP (Appendix H). The penetrations of ISTR-related wells and other monitoring points
through the insulated thermal cover will be sealed using high-temperature cement to control air
flow, steam and COC vapor collection, and to maintain thermal insulation. At this juncture, the
installation of above-grade features in the Stage 1 well field may proceed without interruption (i.e.
conveyance connections, cabling, piping works).
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Gas supply piping will be connected from the main supply meter to each of the TCH heater wells.
Vapor recovery piping will be connected from each SVE/MPE well and returned via manifolded
conveyances to the moisture separation unit, blower, and vapor treatment system. Liquid recovery
piping will be connected from each vapor/liquid separation point and returned to the pumps and
liquid treatment system. Electrical connections to energize the above-ground treatment system
components will be connected to the main electrical panel. Freeze protection equipment will also
be provided to those components most likely affected by such conditions and energized.
Communication cabling will be connected from the TMPs, air monitoring stations, as well as
security modules (motion sensors, cameras, alarms, disconnect interlocks) to internet terminals.
These piping networks are presented in Figures 5-11, 5-12, 5-14, and 5-15. The ISTR treatment
compound and ancillary equipment in and around Building F is shown in Figure 4-1.

Major above-ground equipment will be connected to all power and conveyance conduits. This will
include the GTR heaters at every TCH well, various vacuum blowers and liquid pumps, vapor-
liquid separators, heat exchangers, cooling towers, holding tanks, particulate filters, caustic
scrubber, C3 vapor treatment modules, and liquid and vapor phase GAC vessels.

Typical spare parts and materials that will be stocked in inventory at the Site will include piping
valves and connectors, filters, hoses, TCH units for the TCH wells, and other assorted materials
and tools. Spare equipment staged on site will include liquid pumps, condenser motor vapor-oil
separator cartridges, level sensors / switches, and thermocouples. Due to the size and expense,
backup blowers will not be kept on site, however they can be delivered within four days. Should
either one of the blowers malfunction and require replacement, the second blower would still
maintain some vacuum control. Additionally, the C3 system has an integral compressor that will
continue to pull a vacuum and independently maintain pneumatic control of the treatment system
so that vapors present will continue to be treated by C3/VGAC to maintain the uptime requirement
of the vapor extraction system. If pneumatic control cannot be achieved by these means during
blower malfunction, the power to the TCH wells will be ramped down to reduce the steam
generation from the site until repair or replacement.

A back-up generator will be installed and operated to provide an alternate, standby electrical power
source capable of operating the ISTR vapor and liquid extraction and treatment equipment as well
as monitoring and controls to maintain pneumatic and hydraulic control in the event the primary
electrical power source is lost. However, the generator will not be sized to meet the considerable
power demands of the TCH heaters or C3 vapor condensers during a power outage. In this
circumstance, the vapor treatment system will remain operating in “C3 Technology bypassed”
mode, meaning that the vacuum blower, vapor cooling/conditioning and VGAC treatment vessels
will remain fully functioning. Heating operations will resume when primary power is returned to
normalized service.

This generator will be paired with a diesel fuel storage tank of approximately 500 gallons capacity
in order the ensure the generator can provide electricity required to maintain pneumatic and
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hydraulic control and freeze protection without refueling for at least 48 hours. This module will
be installed and set to standby mode with an automatic transfer switch to engage the module
automatically upon loss of primary electrical power. The primary fuel source for the module will
be diesel fuel and the module’s engine shall be USEPA Tier 4 Final certified.

All ISTR system connections will be made under the necessary permits/approvals by the
appropriate licensed tradesperson. Once construction is completed based on the design drawings
and specifications, any changes will be noted, and As-Built records will be prepared by a New
York licensed Professional Engineer (PE). Photographic documentation of the ISTR system will
also be recorded.

6.2.7 System Commissioning

Once the ISTR system is constructed and complete, the system will be ready for commissioning.
The information presented in this section of the Phase 2 RAWP is the Commissioning Plan. The
Contracting Officer’s Representative (COR) will be notified at least 14 days prior to
commissioning. Each phase of the ISTR system will be commissioned and documented.

The commissioning will consist of pre-commissioning checks and functional performance tests on
the components of the entire ISTR system. Area classification steps will be taken. The hazardous
area classification system determines required protection techniques and methods for electrical
installations in the location, which is included in the APP.

Tests will include but not be limited to observations, pressure tests, leak tests, combustible organic
vapor monitoring, arc flash checks, checks of interlocks and alarms, instruments, valves, meters,
and checks of high and low sensors and controls. The components that will be checked or tested
include but will not be limited to electrical supply, gas supply, backup generator, telemetry
modules, TCH heaters, vapor recovery blowers, liquid recovery pumps, moisture handling/drying
equipment, vapor treatment equipment (C3 and VGAC), liquid treatment equipment (LGAC),
wastewater discharge connections, and TMP/PMP sensors.

Checklists for the various sub-system commissioning checks are presented in GEO’s O&M Plan
Appendix I. Related information for quality control (QC) purposes is presented in the Contractor’s
QC Management Plan (CQCP) and will be documented using the processes included in that Plan.
Additional information will also be presented in the Uniform Federal Policy-Quality Assurance
Project Plan (UFP-QAPP). Designated team members will sign off at each test and step during the
commissioning checks and tests. Certificates of training and experience for the designated team
members, installers and operators will be provided. When the commissioning QC tests are
complete and satisfactory, a Commissioning Report will be prepared.
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6.3 OPERATIONS AND MAINTENANCE

Once the system has been commissioned, which will serve as the Readiness Review, it will be
activated fully for ISTR operations. Prior to continuous, normal well field heating, the vacuum
extraction systems must be on and operating properly. Both the SVE and MPE systems must be at
vacuum and all heat exchangers and cooling towers must be operational with vapor flow processed
through the C3 and VGAC units. Once the SVE/MPE systems are operational, the well field can
initiate continuous, normal heating. This requires a technician to individually start each thermal
control unit (TCU). Each TCU is equipped with safety features including a temperature
sensor/alarm, carbon monoxide (CO) sensor/alarm, and a differential pressure switch (Figures 5-1
and 5-3). Additional information is provided in the O&M Manual (Appendix I). Once the ISTR
System is fully functioning, the TCUs will periodically be optimized to operate at the proper
temperature profile and flue gas composition. During continuous combustion of the natural gas at
the TCUs, exhaust fans run continuously for proper gas flow and vacuum to control heat in the
TCH wells based on temperature, CO and oxygen levels. System air flows will be balanced, and
data will begin to be collected from the various systems to verify working order.

The MPE hydraulic recovery performance will be verified in two ways. First, total extracted liquid
flow from the wellfield will be evaluated by measuring the volume generated at the vapor-liquid
separator (knockout tank) and its rate of generation. Secondly, individual MPE recoveries will be
evaluated by periodic onsite evaluations by field personnel that will confirm liquid flow from these
wells by observing vibrations and temperatures of the valves and hoses at the wellhead, as
indications of hydraulic recovery. O&M activities, frequency, schedule, and decision points are
described in detail in in the O&M Manual, which is included as Appendix 1.

During operation of the ISTR system, URS will conduct daily safety meetings at the beginning of
each day. In addition, a designated Site Safety and Health Officer (SSHO) will conduct daily safety
inspections and document the results in a Daily Safety Inspection Log. The SSHO and the Air
Monitoring Field Technician (AMFT) will each perform regular air monitoring screening and
measurements in and around the ISTR operations area for total VOCs (PID), carbon monoxide
(field meter), and ammonia (detector tube), as described in the SSHP and CAMP.

Noise will be monitored and documented monthly, at a minimum, and anytime new potential noise
sources are added to the site activities. Monitoring will occur along the Site boundaries with a
handheld dosimeter. Details on the noise monitoring program is provided in the APP. The PWS
stipulates that the ISTR extraction and treatment system shall not exceed 75 decibels during
daytime operations between 0700 and 1800, or 65 decibels during nighttime operation, at any point
along the site boundary. This requirement will be met with engineering and administrative controls
as needed. The housing of the treatment equipment within Building F should alleviate noise levels
reaching the site action limits.
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The installation and operation of the ISTR system is also expected to generate several waste
streams including wastewater, NAPL, and spent GAC (LGAC and VGAC). These materials will
be sent to approved receiving facilities as described in the Waste Management Plan included in
the EPP. Site traffic due to staff and subcontractor parking, equipment deliveries, GAC change-
out, and other activities will be scheduled to mitigate congestion and disruption in the residential
areas as described in the Haul Route/Traffic Control Plan included in the EPP (Appendix H).

6.4 PERFORMANCE MONITORING AND COMPLIANCE-CONFIRMATION
SAMPLING

During the ISTR process, both for Stage 1 and Stage 2 remediation, essentially two types of
monitoring will take place. The first will be performance monitoring in order to document and
ensure the continued effective treatment of the system. The second will be compliance monitoring
for reasons of safety, meeting substantive permitting requirements, and to confirm the treatment
objectives have been met. Both types of monitoring will be multi-media and include physical and
engineering parameters associated with the specifics of the ISTR process. The overall monitoring
program will follow the minimum monitoring requirements and frequencies identified in
Table 6-3.

6.4.1 Baseline

As described above, baseline monitoring will be performed to establish background or starting
conditions prior to ISTR operations. Baseline monitoring will be performed on subsurface soil
COC concentrations, groundwater elevations and COC concentrations, air quality including noise,
and for operating parameters of the ISTR system to include subsurface temperatures and pressures,
and liquid and vapor recovery concentrations.

Analytical laboratory testing for the COCs in various media include several chemicals that are not
typically included in VOC and SVOC standard analyses. Therefore, laboratory method
development procedures are required to detect the following compounds by USEPA Method
8260C (VOCs): fluorobenzene, 1-bromo-2-chloroethane, 4-chlorobenzotrifluoride, 1-bromo-3-
fluorobenzene, 4-bromofluorobenzene, 3,4-dichlorobenzotrifluoride, 1-bromo-4-ethylbenzene,
1,3-dibromobenzene and 1,4-dibromobenzene, and the following compounds via USEPA Method
8270D (SVOCs):  3-bromoacetophenone,  3-nitro-4-chlorobenzotrifluoride, 3-amino-4-
chlorobenzeotrifluoride and 2-bromopyridine. For vapor analysis specifically, all COCs except 3-
bromoacetophenone can be detected via USEPA TO-15. The two dibromobenzene isomers will
co-elute and will not be separated. Details regarding the quantification methods, detection limits
and other details are discussed in the UFP-QAPP.

Baseline soil monitoring of the site COCs will be performed on borings installed every 900 sq. ft
and samples obtained at pre-set 5-foot intervals for a total of six samples per boring throughout
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the TTZ. The borings for baseline soil samples will also be used to advance the TPMPs. Borings
for baseline soil samples in the Trench Area will be advanced vertically rather than at an angle,
unless surface or overhead obstructions require an offset. Samples will be logged by a geologist
and field screened using a PID at selected intervals. Visual and olfactory observations may also be
used to determine samples for analysis. Soil sample collection details are presented in the UFP-
QAPP. Planned baseline soil boring locations are presented in Figure 6-3, which must be approved
by the Contracting Officer.

Baseline groundwater monitoring will be performed in selected on-site MPE wells, at least one
every 2,000 sg. ft in the TTZ, and down-gradient monitoring wells. Water levels will initially be
recorded for several of the groundwater monitoring wells prior to their sealing with pressure
tolerant well heads. Water levels will be performed manually. Water level measurements for all
designated wells shall be completed in not more than 48 hours, from start to finish. Groundwater
sampling will be performed in accordance with the approved UFP-QAPP.

Air quality monitoring will include ambient temperatures, barometric pressure, precipitation, and
wind speed/direction from the meteorological station. Air monitoring in the thermal operations
area will be tested for baseline concentrations of total VOCs using a PID (10.6 eV), particulates
and ammonia using detector tubes. Perimeter air monitoring stations will also sample and monitor
for total VOCs with real time PID, site COCs via summa canisters and analytical lab testing, and
ammonia via detector tubes. Noise levels will be recorded monthly at multiple locations on the
site. These baseline air monitoring data will be collected prior to any ISTR construction or
operations activities begin.

Once the ISTR system has been fully constructed and commissioned, as part of the shake-down
process, and at the very beginning of its operation before consistent daily energy/heat is applied to
the subsurface, several parameters will be monitored and recorded. These will include
measurements at the ISTR system and within the subsurface of the TTZ. Temperatures at all TMPs
will be recorded. Pressures at all PMPs will be recorded. Temperatures and pressures would be
recorded for the down-gradient wells. All ISTR-specific operating parameters (energy, power,
pressures, vacuums, air and water flows) should be recorded as part of commissioning prior to full
activation of the system.

6.4.2 Performance

During active ISTR operations, significant changes to the subsurface conditions will occur that
will enhance the removal of COCs. In order to track the performance of the thermal process,
monitoring of the subsurface as well as multiple components and parameters of the ISTR system
will be required. Subsurface temperatures will be continuously recorded. Thermocouple sensors
will monitor subsurface temperatures at one centroid location (between heater wells) every 900 sg.
ft and every 3 feet vertically over the entire treatment depth. These individual vertical profiles will
be averaged and compared to the design model. Subsurface vapors and pressures will be monitored
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in the TTZ in shallow vapor points located at depths of 3 feet below grade every 900 sq. ft.
Additional pneumatic vapor monitoring points will be located every 500 feet outside of the TTZ
perimeter but within a range of 5 feet from the edge of the Zone. The construction of these
monitoring points is presented in Figure 5-8.

Performance of the vapor recovery system will be monitored daily at the influent to the system
(from the entire wellfield) and effluent sampling ports (at the VGAC unit) using a PID to determine
the amount of COC mass being removed from the subsurface. Vacuums, air flows, and
temperatures will also be recorded to ensure proper operations. The system influent will be
monitored using summa canister samples analyzed by a laboratory for COC concentrations weekly
to evaluate mass removal from the subsurface and to use for comparison to effluent samples in
order to track vapor treatment compliance to permit requirements. Liquid treatment equipment will
be monitored continuously for flow rates and total volumetric flow, and at its influent and effluent
sampling ports weekly for comparison of samples analyzed by a laboratory for COC
concentrations to evaluate effective treatment and compliance to the wastewater discharge permit
requirements. Generation of the volumes and rates of NAPL, if observed, will also be recorded.
Table 6-3 provides locations of these samples.

MPE wells will be monitored monthly (to the extent water is retrievable) during ISTR to determine
the effects of the treatment on COC concentrations (Figures 6-5 and 6-6). As the groundwater
will have an increased temperature for on-site wells, special hot groundwater sampling procedures
will be used where necessary to obtain samples for laboratory analysis of the COCs. During times
of elevated temperatures, it is possible for steaming conditions to dry certain wells out and prevent
their sampling. This is often a temporary condition which reverts to ambient status when active
heating is terminated. Samples will also be obtained at the same frequency for down-gradient wells
off-site.

The hot groundwater conditions at the MPE wells will require modification of the MPE wellheads
to allow safe sampling and acceptable water samples (see Appendix J for Hot Groundwater
Sampling SOP). Groundwater elevations in the ISTR area will not be monitored as the MPE
wellheads will be sealed against the heat and pressure that will be generated during treatment and
no safe or effective procedures can be used during thermal treatment to monitor these elevations.

Air monitoring will be performed continuously at the site perimeter for total VOCs, and monthly
(biweekly during steam generation) for analytical testing of COCs and ammonia detector tubes.
Details are provided in the CAMP (Appendix L). Air monitoring in soil disturbance areas and the
thermal operations area will also be performed regularly for total VOC using a PID, for particulates
(PM10) using a hand-held instrument, and for ammonia using a detector tube, to ensure a safe
work environment. Noise monitoring will be performed at multiple site locations during ISTR
operations weekly or as new equipment is brought on-line. These monitoring results will be
compared to baseline results, as well as specific action levels for each test.
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ISTR-specific parameters, such as temperatures, vacuums, energy and power consumption, gas
flows, pH, conductivity, and others will be monitored continuously and recorded daily. Details of
this monitoring is provided in the O&M Plan (Appendix I). Waste disposal sampling will also be
required for material such as solid waste, spent activated carbon, and NAPL. These are identified
in the Waste Management Plan, included in the EPP (Appendix H).

6.4.3 Confirmation

Vapor recovery and treatment monitoring as described above will be used at the end of the project
to confirm that recovered mass has reached diminishing returns, or until treatment at the target
temperature has been performed for 153 days as specified in the PWS Amendment 4. Upon the
attainment of primary performance criteria (temperatures and diminishing vapor recovery),
confirmation hot soil sampling will be performed in soil borings placed every 900 sg. ft. Plywood
and matting will be located over the insulating cap to allow drilling equipment to advance
confirmation borings without damaging the plenum, cap, or ISTR wells. Individual soil samples
will be obtained every 5 feet over the entire vertical TTZ, i.e., 6 samples per boring. Confirmation
sampling locations are not intended to be co-located with the baseline soil samples, merely
proximate to one another. Locations of these samples are presented in Figure 6-4. These results
will be compared to baseline soil data, as well as the overall project ISTR Soil Goals. Appendix N
provides the Hot Soil Sampling Standard Operating Procedure (SOP).

6.5 DATA COLLECTION

During operation of the ISTR system, the real-time process monitoring data described in the
previous section will consist of field data measured by operations staff and electronic data acquired
and stored by a Supervisory Control and Data Acquisition (SCADA) system. Manually collected
data include power usage, cumulative liquid flows, temperature and pressure gauge readings from
the effluent treatment systems, and wellfield pressure readings. Field data will be documented on
field forms and field logbooks. Field data will also include video and photographic documentation
of pre-work site conditions and weekly updates of progress. Additionally, there will be analytical
data from field samples that will be provided by fixed laboratories. The format of the laboratory
and other data are more fully described in the UFP-QAPP as electronic data deliverables (EDDs)
will be submitted to USEPA Region 2, as well as other organizations including USACE and
NYSDEC.

For the remote ISTR monitoring system, the PLC will log selected system operating data including
relevant temperatures, pressures, and flows through the aboveground vapor treatment equipment,
as well as the position of safety sensors and controls (e.g., pressure switches, level switches, motor
operated valves, etc.). Wellfield temperature data from the field thermocouples will be collected
and logged by the PLC at least one time each ten minutes for each sensor. The PLC and
temperature logging system will be accessible remotely through an internet connection, allowing
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ISTR operations, engineering and project management staff in the office to access the PLC and
observe the same operating information available to the field staff. Alarms and shutdown
conditions will result in automatic notification of GEO’s operators and engineering support staff
by email and text message.

Electronic data from temperature monitoring and other key process parameters will be accessible
in real-time through a project website accessible to Government personnel to serve as a central
repository for selected operational data, project documents, reports, and additional documents as
requested by the USEPA.

6.6 SHUTDOWN AND POST-SHUTDOWN COOL DOWN PERIOD

Shutdown may begin once the primary PC have been achieved for a given stage of ISTR treatment
or following 153 days of treatment at the target temperature, and approval is granted by the
Contracting Officer. The ISTR system will be shut down following these steps:

1. Turn off wellfield heater circuit breakers.

2. Continue operation of main blower and MPE pumps with associated vapor and water
treatment for the specified cool down period, which will be determined based on
performance monitoring data during operation but will be no less than 2 weeks in
duration.

3. Shut down main blower, MPE pumps, and groundwater treatment system.
4. Lock and tag out breakers prior to working on circuits.
5. Disconnect power from pumps and instrumentation.

Following shutdown of each stage of treatment, a Shutdown Memorandum will be provided to the
USACE summarizing the results of effectiveness monitoring and providing an evaluation and
recommendations regarding meeting the performance criteria. The Contracting Officer will
provide approval within 14 days of receipt of the Memorandum. Individual heating elements or
portions of the ISTR treatment area may be terminated early at the discretion of the Contracting
Officer (see Section 6.9).

6.7 DEMOBILIZATION AND SITE RESTORATION

Following shutdown of the ISTR system (following completion of both Stage 1 and Stage 2
remediation), all components of the thermal cap will be removed, and all ISTR related process
wells will be abandoned in place. This includes wells remaining from the Phase | pilot study, as
well as wells from the Phase Il Stage 1 and 2 treatments. A subset of monitoring wells may be
retained for long term monitoring. Well abandonment will entail removing the top 2 feet of any
ISTR well casing as well as well field infrastructure and will also conform to the requirements of
NYSDEC Policy CP-43. All piping and equipment associated with the ISTR system will be
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SECTIONSIX Remediation Sequence Strategy

disassembled, decontaminated, removed and then sent off-site for reuse, recycling or disposal
according the Waste Management Plan. Surface equipment, exclusion-zone fencing and support
facilities will all be removed from the site, and all utilities will be disconnected and de-energized
by the appropriate party. In accordance with the PWS, the Site will be restored to the pre-work
conditions or by re-grading to ensure proper drainage and revegetating to prevent erosion. A final
survey will be performed and documented in as-built drawings in a Remedial Action Report.

6.8 SCHEDULE

The updated schedule, which is a dynamic document undergoing minor modifications continually,
is provided as Figure 3-1.

6.9 ADAPTIVE MANAGEMENT

In order to treat the VOCs and SVOC:s at the site from ground surface to the bottom of the TTZ
within the performance period, URS will bring an aggressive remedial approach to the Site,
supported by continuous adaptive management practices. These begin with a review of the
historical data which were modeled to evaluate the total COC mass and the discrimination of the
VOC and SVOC components of this mass over the TTZ. An aerial and three-dimensional
distribution of both the VOC and SVOC mass was developed (see Section 4.1). These distributions
will continually be used, not only in the overall design of the ISTR system for Stage 1 and Stage 2
treatment, but also specifically during O&M to focus efforts in certain areas as well as to calibrate
performance of the treatment in all areas.

Supplementing this historical information, the URS team will generate a high density of additional
subsurface site data, both from baseline soil sampling and baseline groundwater sampling.
Particular attention will also be paid to observations made during the significant drilling program
that will be used to install the heater and monitoring points during system construction. This
information may very well modify the current site understanding, which may be used to modify
the ISTR design or assist in system O&M.

As discussed in Section 4.1.5, during the modeling of site investigation data, approximately 30%
of the TTZ volume contains actionable concentrations of VOCs with no SVOCs present in the
same volume. Such information may suggest locations where early treatment may be anticipated
for shut down, or other areas where more aggressive or longer treatment may be needed requiring
optimization of applied energy.

During O&M, monitoring of specific site locations or depths from individual TMPs, SVE or MPE
wells, or vapor recovery lateral lines may allow further optimization of the ISTR process with
respect to mass removal trends.
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SECTIONSIX Remediation Sequence Strategy

Interim soil sampling of select areas and depths of the Site will be a management tool that will be
utilized to allow application of commensurate energy/heat/recovery efforts to locations. As
specific temperature and vapor recovery results meet or approach the required PCs, early
confirmation sampling will be considered. This may allow a savings of applied heat energy to the
overall project.

If diminishing vapor recovery cannot be realized despite attainment of target temperatures for
substantial durations, one notable reason may be the presence of significant contaminant mass
adjacent to the treated area. If this is within the TTZ, a review of historical data, ISTR temperature
profiles and vapor concentrations in these areas will be performed to determine optimizations and
enhancements. If this situation is on the edge of a TTZ, additional recommendations or actions
may be made. One critical parameter that may influence these situations could be the target
temperatures of these areas, if a high proportion of the residual vapors contain SVOCs.

Towards the end of the project, other adaptive management strategies may be considered or
recommended. These include the use of the existing heated groundwater to enhance biological
activity as part of an engineered bioremediation approach, given that MNA is an important
component of the long-term site management strategy. This may include broadening the
monitoring parameters to include geochemical data to assist in understanding the Site’s existing
biological activity and its assimilatory capacity for the future.

6.10 GREEN REMEDIATION

In accordance with USEPA green remediation guidance, the URS Team plans on integrating
several “Green” practices into the remediation that will be implemented during the execution of
the project to enhance the overall sustainability of the process. These include:

o Reuse of the TCH heater wellheads between Stage 1 and Stage 2 treatment,

¢ Reuse of portions of the insulated cap material between Stage 1 and 2 and the removal of a
significant concrete component to the cap, drastically minimizing concrete waste for off-site
disposal,

e Recycling of significant metal present at the Site (former railroad siding tracks and other
debris),

e Incorporation of drilling-derived soils into the ISTR program rather than disposing of them
off-site as contaminated waste,

o Beneficial reuse of the insulated thermal cover remaining from Phase | as site backfill
material,

e Location of the treatment system within Building F to reduce local noise and night-time light
pollution resulting from 24-hour operations,
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SECTIONSIX Remediation Sequence Strategy

e Recycling of water from a portion of the condensate following treatment as cooling water to
minimize potable water needs and off-site disposal of process water,

e Use of GEO’s patented C3 treatment system for vapor treatment allowing vapors to be
collected as NAPL thereby minimizing atmospheric discharges,

e Use energy efficient systems and office equipment in the job trailer,
¢ Reduce vehicle idling,
e Use renewable energy where possible or purchase Renewable Energy Credits

e Use of clean fuels, such as biodiesel, low sulfur/ultra-low sulfur diesel, and/or biodegradable
vegetable-based fluids to power equipment, if possible.
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SECTIONSEVEN

Administrative

This section of the Phase 2 RAWP describes the key procedures of modifying the Phase 2 RAWP,
the key meetings and reports anticipated during the performance period of this contract, and the
overall staff that will execute this project with their roles and responsibilities.

7.1 RAWP ADDENDUM

This Phase 2 RAWP addresses site activities, and design/construction/OM&M plans for the Stage
1 and Stage 2 ISTR. Should modifications or other changes be necessary, either during either stage
or for Stage 2 based on lessons learned from Stage 1, an addendum to this Phase 2 RAWP will be
prepared and submitted to the USACE for review.

7.2 MEETING REQUIREMENTS

Meeting requirements for this RA are summarized in Table 7-1 below, which includes projected
dates and requirements according to the PWS.

TABLE 7-1 MEETING REQUIREMENTS

Meeting

Date or Projected
Date

Purpose/Requirements

Kick Off Meeting

October 2, 2019

Define project scope and organization.

Fulfill requirements of Quality Assurance Project Plan (QAPP)
Worksheet #9.

Pre-Construction
Conference

October 30, 2019

Discuss details of UFP-QAPP, Air Quality Monitoring Plan, APP,
Phase 2 RAWP, CQCP, and project schedule.

Pre-Construction Safety
Conference

21 days after submission
of APP/SSHP

Discuss details of APP/SSHP.
Fulfill requirements of PWS Section 01 35 26 Part 1.5.3.

Project Status
Teleconferences

Monthly initially then
biweekly once
construction begins

Provide updates on progress, scheduling problems, submittals, field
orders, and change orders.

Fulfill requirements of PWS Section 01 30 00 Part 1.7.

ISTR Draft Desigh Work
Plan and Pre-Construction
Review Meeting

Planned for January 28,
2020

Discuss details of ISTR design draft before beginning construction;
USEPA Region 2 Headquarters

ISTR Pre-Construction
Field Meeting

Before construction

Review findings Pre-Construction Conference and Pre-Construction
Safety Conference with field staff.

Review updates to plans.

ISTR Operational Kick
Off Meeting

Before ISTR startup

Inspect ISTR system construction prior to startup.
Perform readiness review.

Health & Safety Meeting
with Local Agencies

Before mobilization to
Site

Meet with local emergency response agencies and explain project.
Fulfill requirements of PWS Section 01 30 00 Part 1.8.

Public Meetings (3)

During the course of the
project

Discuss technical activities involving the construction project to a
lay audience at the request of the USACE and USEPA.

Fulfill requirements of PWS Section 01 30 00 Part 1.8.
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SECTIONSEVEN Administrative

7.3 REPORTING AND PROJECT CLOSEOUT

Work completed will be documented in various reports prepared as required by the PWS. Each
report will be submitted to the USACE for review. Specific reports are further described below.

7.3.1 Baseline Monitoring Report

A baseline monitoring report will be prepared to describe the results of pre-treatment soil and
groundwater sampling. The report will include documentation of barometric pressure readings and
temperature and precipitation as recorded during baseline air monitoring activities. The report will
be organized according to category (i.e. soil sampling, groundwater sampling, meteorological
observations, etc.) with information and data presented chronologically. The report will include
figures depicting monitoring locations and results for groundwater monitoring, groundwater
elevations, and soil results. All baseline soil sampling locations will be logged by an onsite
geologist who will record the observed soil sampling conditions, which may include the depth of
competent bedrock if encountered. Such information will be presented in this report. Due to the
timing of sampling and construction activities, it may be necessary to split the baseline monitoring
report into two parts. It is anticipated that an updated report or a separate report may be prepared
for the baseline monitoring for Stage 2.

7.3.2 Commissioning Report

A Commissioning Report will be prepared following construction activities and completion of pre-
commissioning and functional tests. The Commissioning Report will include completed checklists
for pre-commissioning checks and functional performance tests executed in accordance with the
approved Commissioning Plan.

7.3.3 Weekly and Monthly Progress Reports

Routine operational data will be presented in weekly reports which will be submitted within 7 days
of the reporting period. In addition, monthly progress reports will include cumulative operational
data, as well as any analytical data collected. The monthly reports will also provide a summary of
progress toward achieving performance criteria.

7.3.4 Shutdown Memorandum

For each stage of treatment, a Shutdown Memorandum will be provided to the USACE
summarizing the results of effectiveness monitoring and providing an evaluation and
recommendations regarding meeting the performance criteria.

7.3.5 Remedial Action Completion Reports (Stage-Specific and Final)

Remedial action completion reporting will be comprised of stage specific interim Remedial Action
Completion Reports (RACR) to be submitted following completion of each respective stage of
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SECTIONSEVEN Administrative

treatment. It is anticipated that the interim RACR following Stage 2 will present an updated version
of the Stage 1 interim RACR to include documentation of activities and data from both stages.

As described in the PWS, the RACR will include, at a minimum, the following items:
e A chronology of events

e Lessons learned (as appendix)

Waste disposal

Energy and power usage

Sampling results including:
— Process monitoring
— Confirmation sampling
— Excavation end-point samples
— Perimeter and work zone air monitoring
— Interim monitoring

e Chemical data final report

e Deviations from the Phase 2 RAWP & QAPP
e Site restoration

e As-built drawings

e Cost information

e The Shutdown Memorandum (as attachment)

7.4 ORGANIZATION AND RESPONSIBILITIES OF PERSONNEL

Key project personnel are identified below with a description of each person’s roles and
responsibilities. Figure 7-1 shows the project organizational chart for this project.

e URS Project Manager, Mike Niederreither — Responsible for overall management of the
project and remediation team. Ensures that quality objectives are successfully achieved.
Reports to the USACE Project Manager.

¢ URS CQC System Manager, Deputy Project Manager, Sam Bartlett, CQMC -
Responsible for supporting implementation of the CQCP. Provides office support to the
Contractor QC System Manager (CQCSM) and functions as the alternate CQCSM. Ensures
an independent review or inspection of all site work. Oversees submittals, supports
preparatory and initial meetings, and maintains project QC records. Has authority in all
contractor QC (CQC) matters, including authority to require re-work or replacement of work.
Has stop work authority. Reports any deviations from the anticipated conditions described in
the plan to the Construction Manager and, if necessary, to the QC Manager.
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e URS Assistant Project Manager, Jim Kaczor — Provides management support and direction
to the Project Manager. Monitors project-specific QC performance to ensure a consistent,
high-quality performance.

e URS ISTR Technical Manager, Art Taddeo — Responsible for supporting implementation
of the Phase 2 RAWP. Provides technical review of ISTR submittals including performance
monitoring results. Reports any deviations from the Phase 2 RAWP to the Project Manager.

¢ URS Environmental Technical Specialist, Tony Ye - Responsible for oversight of on-site
environmental features of work. Shall coordinate with the Contractor Quality System
Manager (CQSM) and be physically present on-site during activities related to the
environmental features of work, such as air quality monitoring, soil logging during well
installation, and environmental sampling.

e URS Construction Manager, Scott Serviss — Responsible for overall management of the
construction team during field implementation of the Phase 2 RAWP. Reviews submittals and
supports the Site Superintendent with maintenance of project QC records. Coordinates
activities by subcontractors.

¢ URS Site Superintendent/CQC System Manager, David Tiedman, CQMC - Full time on-
site responsibility for field implementation of the CQCP. Ensures an independent review or
inspection of all site construction work. Oversees submittals, conducts preparatory and initial
meetings, and maintains project QC records. Coordinates QC activities by subcontractors.
Has authority in all CQC matters, including authority to require re-work or replacement of
work. Has stop work authority. Reports any deviations from the anticipated conditions
described in the plan to the Construction Manager and, if necessary, to the QC Manager.

e GEO Program Manager, Grant Geckeler, and Project Manager, lain Cowie -
Responsible for overall project management of GEO’s ISTR work. Prepare ISTR submittals
and ensure compliance with the Phase 2 RAWP. Report to the URS ISTR Technical Manager
and Project Managers.

e GEO Lead Design Engineer, Xiaosong (Jason) Chen - Responsible for development and
certification of thermal treatment design and for oversight of on-site civil features of work.
Shall coordinate with the URS and GEO site management team and be physically present on-
site during activities related to the civil features of work.

e GEO Thermal Construction Supervisor, Andre Remillard - Full time on-site
responsibility during ISTR system construction. Prepares and reviews field records and
reports in consultation with the GEO and URS Site Superintendents.

e GEO Site Superintendent, Brian Morris - Full time on-site responsibility for overall ISTR
system construction and operation. Provides oversight of GEO subcontractors. Prepares and
reviews field records and reports in consultation with the URS Site Superintendent.
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e GEO Electrical Technical Specialists, Brian Krumbholz, Vu Tran & Chris Howe-
Responsible for oversight of on-site electrical features of work. Shall be physically present
on-site during activities related to the electrical features of work.

e GEO Geologist, Scott McKeag - Responsible for oversight of drilling activities and
preparation of field records.
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Table 4-1

Site COCs and ISTR Soil and Groundwater Cleanup Goals

Diaz Superfund Site

Holley, NY
OU2 Cleanup Goals| ISTR Goal

GW Soil Soil
Chemical of Concern CAS ug/L ug/kg ug/kg
1,1,1-Trichloroethane 71-55-6 5 680 680
1,1-Dichloroethane 75-34-3 5 -- 500
1,1-Dichloroethene 75-35-4 7 -- 500
1,2-Dibromo-3-chloropropane 96-12-8 0.04 -- 500
1,2-Dibromoethane 106-93-4 5 500 500
1,2-Dichloroethane 107-06-2 5 20 500
Benzene 71-43-2 1 60 500
Chlorobenzene 108-90-7 5 1,100 1,100
cis-1,3-Dichloropropene 10061-01-5 5 -- 500
Cyclohexane 110-82-7 5 500 500
Ethylbenzene 100-41-4 5 1,000 1,000
Isopropylbenzene 98-82-8 5 500 500
m,p-Xylene 179601-23- 5 1600 1,600
Methylene Chloride 75-09-2 5 500 500
0-Xylene 95-47-6 5 1600 1,600
Styrene 100-42-5 5 -- 500
Tetrachloroethene 127-18-4 5 1,300 1,300
Toluene 108-88-3 5 700 700
trans-1,2-Dichloroethene 156-60-5 5 -- 500
trans-1,3-Dichloropropene 10061-02-6 04 -- 500
Trichloroethene 79-01-6 5 470 500
Vinyl Chloride 75-01-4 2 20 500
2-Butanone 78-93-3 -- 120 500
Methylcyclohexane 108-87-2 -- 500 500
1-Bromo-2-chloroethane 107-04-0 5 500 500
1,3-Dibromobenzene 108-36-1 5 500 500
Fluorobenzene 462-06-6 5 500 500
4-Chlorobenzotrifluoride 98-56-6 5 500 500
1,4-Dibromobenzene 106-37-6 5 500 500
1-Bromo-3-fluorobenzene 1073-06-9 5 500 500
2-Bromopyridine 109-04-6 5 500 500
3-Nitro-4-chlorobenzotrifluoride ~ 121-17-5 5 500 500
3-Amino-4-chlorobenzotrifluoride 121-50-6 5 500 500
1-Bromo-4-ethylbenzene 1585-07-5 5 500 500
3-Bromoacetophenone 2142-63-4 5 500 500
3,4-Dichlorobenzotrifluoride 328-84-7 5 500 500
4-Bromofluorobenzene 460-00-4 -- 500 500

OU2: Operable Unit 2
GW: Groundwater
ISTR: In Situ Thermal
Remediation




Table 4-2

Mass Balance Calculations - Vapors and Soils
Diaz Superfund Site

Holley, NY

Phase | summary

dry mass flow

steam mass flow

water

short term max COCs concentration (ug/m3)

abs SCFM | ACFM | kg/hr | SCFM | ACFM | kg/hr . cooling 1,1.1-  [1,2-Dibrom | 1,2-Dichlor | 1,4-Dibrom | 1-br 2-[1-B 4-12-B py | 3,4-Dichlor | 3 4-( 3-8 4-c [4-B flu [ 4-Chlorobe | cis-1,3-Dich| Benzene [Chlorobenz m,p-Xylene o-Xylene [Tetrachoro| Toluene |Trichloroet Vinyl 1,3-dibrom | 1-Bromo-3-| 1,1-Dichlor | 1,1-Dichlor [ Styrene |1,2-Dibrom|2. Cyclohexan |trans-1,2-Dif trans-1,3- total
stream | by Jocation T(°C) |press | Tot! flow humidit|conden. | it |Trichloroet| oethane | oethane | obenzene | chioroetha ridine nzotrifl nzotrifluori | loroprop ene ne ene nzene ohexane | chloride ethene hene | chloride | obenzene | fluorobenz | oethane | oethene hlorop) e |chloroethe | Dichloropr
type (kpa) | tcm) v (Egva)”""/d (KW) hane ne ne voride |otrifluoride| e | tifluoride | e de e ene ropane ne opene
Al [field from SVE 100 -2 1171f 470{ 600| 945 701| 895 874| 1.49 2.3E+06| 7.7E+06| 1.5E+07| 2.0E+05| 9.4E+06| 9.4E+05| 7.2E+04| 1.9E+07| 2.0E+07| 8.4E+03| 2.0E+05| 2.5E+06( 4.4E+07| 0.0E+00| 9.0E+05| 1.6E+03| 1.4E+07 2.0E+06| 3.1E+06| 2.1E+07| 5.6E+03| 4.7E+04( 6.4E+07| 2.1E+05| 3.1E+07| 3.5E+04| 6.2E+04( 5.4E+05| 3.4E+04| 4.2E+02| 2.1E+03| 1.1E+05( 9.4E+02| 7.7E+05| 2.5E+04| 2.7E+02| 4.4E+02 2.6E+08
B1 |KO1linlet 79 -12 1221| 520| 697| 1045| 701] 939 874| 1.35 2.2E+06| 7.4E+06| 1.4E+07| 2.0E+05| 9.1E+06| 9.0E+05| 6.9E+04| 1.8E+07| 1.9E+07| 8.1E+03| 2.0E+05| 2.4E+06| 4.2E+07| 0.0E+00| 8.7E+05| 1.5E+03| 1.4E+07| 1.9E+06| 3.0E+06| 2.0E+07| 5.4E+03| 4.5E+04| 6.1E+07| 2.0E+05| 3.0E+07| 3.3E+04| 5.9E+04| 5.2E+05| 3.2E+04| 4.0E+02| 2.0E+03| 1.1E+05| 9.0E+02| 7.3E+05| 2.4E+04| 2.6E+02| 4.2E+02| 2.5E+08
C1 [KO1 outlet/AS1 inlet 78 -12 1011| 520 695| 1045| 491| 657 613| 0.94] 1629 165(2.6E+06| 8.9E+06| 1.7E+07| 2.4E+05| 1.1E+07| 1.1E+06| 8.4E+04| 2.2E+07| 2.3E+07( 9.7E+03| 2.4E+05| 2.9E+06| 5.1E+07| 0.0E+00| 1.0E+06| 1.9E+03| 1.6E+07| 2.3E+06| 3.6E+06| 2.4E+07| 6.5E+03| 5.4E+04| 7.4E+07| 2.4E+05| 3.6E+07( 4.0E+04| 7.2E+04| 6.3E+05| 3.9E+04| 4.9E+02( 2.5E+03| 1.3E+05| 1.1E+03| 8.9E+05| 2.9E+04 3.1E+02| 5.1E+02| 3.0E+08
SVE -C2 D1 |AS1 outlet 68 -18 790 520 724)| 1045 270| 376| 337| 0.52[ 1724 183|3.4E+06| 1.1E+07) 2.2E+07| 3.0E+05| 1.4E+07| 1.4E+06| 1.1E+05| 2.9E+07| 3.0E+07| 1.2E+04| 3.0E+05| 3.7E+06| 6.5E+07| 0.0E+00| 1.3E+06| 2.4E+03| 2.1E+07| 2.9E+06| 4.6E+06| 3.1E+07| 8.3E+03| 7.0E+04| 9.5E+07| 3.1E+05| 4.6E+07| 5.1E+04| 9.2E+04| 8.0E+05| 5.0E+04| 6.2E+02| 3.2E+03| 1.7E+05| 1.4E+03| 1.1E+06| 3.7E+04| 4.0E+02| 6.5E+02| 3.8E+08
E1 |HX-2-AC/KO2 outlet 20 -30 538| 520| 727| 1045 18 25 22| 0.03 1964 230 5.0E+06| 1.7E+07) 3.2E+07| 1.5E+05| 2.1E+07| 2.1E+06| 1.6E+05| 2.8E+07| 6.3E+05( 1.8E+04( 4.4E+05| 5.4E+06| 7.7E+07| 0.0E+00| 2.0E+06( 3.5E+03| 3.1E+07| 4.2E+06| 6.8E+06| 4.6E+07| 1.2E+04| 1.0E+05| 6.0E+07)| 4.5E+05| 6.7E+07( 7.6E+04| 1.3E+05| 1.2E+06| 7.4E+04| 9.2E+02( 4.6E+03| 2.5E+05| 2.1E+03| 1.7E+06| 5.4E+04( 5.9E+02| 9.6E+02| 4.1E+08
F1 _|Blinlet 20 -30 589 570| 797| 1146 19 27 24 0.03 4.5E+06( 1.5E+07( 2.9E+07 1.3E+05( 1.9E+07[ 1.9E+06 1.4E+05| 2.5E+07( 5.8E+05( 1.7E+04( 4.0E+05[ 4.9E+06( 7.0E+07[ 0.0E+00( 1.8E+06( 3.2E+03| 2.8E+07| 3.9E+06( 6.2E+06( 4.2E+07| 1.1E+04| 9.3E+04| 5.5E+07( 4.1E+05 6.1E+07| 6.9E+04| 1.2E+05[ 1.1E+06( 6.7E+04 8.4E+02(4.2E+03| 2.3E+05| 1.9E+03| 1.5E+06 5.0E+04 5.4E+02 8.7E+02( 3.7E+08
Gl |Blout 60 0 589| 570 637| 1146 19 21 24| 0.03 4.5E+06| 1.5E+07| 2.9E+07| 1.3E+05| 1.9E+07 1.9E+06| 1.4E+05| 2.5E+07| 5.8E+05| 1.7E+04| 4.0E+05| 4.9E+06| 7.0E+07) 0.0E+00| 1.8E+06( 3.2E+03| 2.8E+07| 3.9E+06| 6.2E+06| 4.2E+07( 1.1E+04| 9.3E+04| 5.5E+07| 4.1E+05| 6.1E+07( 6.9E+04| 1.2E+05| 1.1E+06| 6.7E+04| 8.4E+02( 4.2E+03| 2.3E+05| 1.9E+03| 1.5E+06| 5.0E+04( 5.4E+02| 8.7E+02| 3.7E+08
H1 |HX-3-AA/KO3 out 15 -2 580 570| 562| 1146 10 10 12| 0.02 73 23[4.6E+06| 1.6E+07| 2.9E+07( 4.4E+04| 1.9E+07| 1.9E+06 1.5E+05( 1.5E+07| 1.8E+05 1.7E+04 2.1E+05| 5.0E+06( 4.2E+07( 0.0E+00( 1.8E+06| 3.3E+03| 2.9E+07| 3.9E+06| 6.3E+06| 2.8E+07| 1.1E+04| 9.5E+04 3.2E+07( 4.2E+05 6.2E+07( 7.0E+04| 1.3E+05| 1.1E+06( 6.8E+04( 8.5E+02| 4.3E+03| 2.3E+05| 1.9E+03| 1.5E+06 5.0E+04 5.5E+02 | 8.9E+02 3.0E+08
11 |before compressor 1 15 -4 528| 520| 523| 1045 8 8 10{ 0.02 4.6E+06| 7.9E+06| 2.9E+07| 3.9E+03| 1.3E+07 3.2E+05| 1.5E+05| 1.3E+06| 1.6E+04| 8.2E+03| 1.8E+04| 1.8E+06| 3.7E+06| 0.0E+00| 1.8E+06( 3.3E+03| 2.9E+06| 3.9E+06| 1.4E+06| 2.4E+06( 1.1E+04| 9.5E+04| 2.9E+06| 4.2E+05| 7.5E+06( 7.0E+04| 1.3E+05| 1.1E+06| 6.8E+04| 8.5E+02( 4.3E+03| 2.3E+05| 1.9E+03| 1.5E+06| 5.0E+04( 5.5E+02| 8.9E+02| 8.9E+07
SVE-C3 [J1  |C3-1 mid -40[ 938 520 520| 40| 1045 0 0 0| 0.00 61 6|4.7E+03| 8.0E+03| 3.0E+04| 4.0E+00| 1.3E+04| 3.3E+02| 1.5E+02| 1.3E+03| 1.6E+01| 8.3E+00| 1.8E+01| 1.9E+03| 3.7E+03| 0.0E+00| 1.9E+03| 3.3E+00| 2.9E+03| 4.0E+03| 1.4E+03| 2.5E+03| 1.1E+01| 9.6E+01| 2.9E+03| 4.3E+02| 7.6E+03| 7.1E+01| 1.3E+02| 1.1E+03| 7.0E+01| 8.6E-01|4.4E+00| 2.4E+02| 1.9E+00| 1.6E+03|5.1E+01| 5.6E-01| 9.0E-01|9.0E+04
K1 [C3-1out 25 -4 470| 470 489 945 0 0 0] 0.00 4.7E+03| 8.0E+03| 3.0E+04| 4.0E+00| 1.3E+04 3.3E+02| 1.5E+02| 1.3E+03| 1.6E+01| 8.3E+00( 1.8E+01| 1.9E+03| 3.7E+03)| 0.0E+00| 1.9E+03 | 3.3E+00| 2.9E+03| 4.0E+03| 1.4E+03| 2.5E+03( 1.1E+01| 9.6E+01| 2.9E+03| 4.3E+02| 7.6E+03( 7.1E+01| 1.3E+02| 1.1E+03| 7.0E+01| 8.6E-01[4.4E+00| 2.4E+02| 1.9E+00| 1.6E+03| 5.1E+01| 5.6E-01| 9.0E-01|9.0E+04
A2 ([field from MPE 100 -16 2224| 950| 1413| 1909| 1274| 1895| 1589| 1.34 4.3E+05| 1.0E+06| 2.3E+08| 1.5E+04| 1.4E+06( 2.7E+04| 3.9E+04| 3.4E+06| 1.3E+07| 6.6E+03| 2.7E+04| 1.7E+05| 6.6E+07| 3.2E+03| 1.4E+07 8.4E+03| 1.9E+07| 3.5E+06| 3.7E+06| 2.9E+07( 5.0E+04| 3.8E+06| 7.2E+07| 1.7E+04| 7.2E+04 2.1E+04| 1.2E+06| 5.6E+04| 2.0E+05| 1.5E+04( 4.4E+04| 0.0E+00| 0.0E+00| 2.8E+04| 4.2E+05( 0.0E+00| 0.0E+00| 4.6E+08
B2 |SOlinlet 70 -26 2274| 1000| 1549| 2010| 1274| 1974| 1589| 1.27 4.2E+05[9.8E+05( 2.2E+08| 1.5E+04 1.4E+06( 2.6E+04| 3.8E+04 3.4E+06 1.3E+07( 6.5E+03( 2.6E+04| 1.7E+05 6.4E+07 3.1E+03| 1.4E+07 8.3E+03| 1.9E+07| 3.5E+06( 3.6E+06| 2.8E+07( 4.9E+04 3.7E+06| 7.0E+07| 1.7E+04| 7.0E+04| 2.1E+04| 1.1E+06 5.5E+04| 1.9E+05( 1.4E+04 4.3E+04( 0.0E+00| 0.0E+00| 2.8E+04 4.1E+05[ 0.0E+00| 0.0E+00( 4.5E+08
C2 [SO1 outlet/AS2 inlet 69 -26 1646( 1000| 1545| 2010| 646| 998 806| 0.65| 4885 493| 5.8E+05| 1.4E+06( 3.1E+08| 2.0E+04| 1.9E+06| 3.6E+04| 5.3E+04| 4.6E+06| 1.8E+07| 8.9E+03| 3.6E+04| 2.3E+05( 8.9E+07| 4.3E+03| 1.9E+07| 1.1E+04| 2.6E+07| 4.8E+06| 5.0E+06| 3.9E+07| 6.7E+04| 5.1E+06( 9.7E+07| 2.3E+04| 9.7E+04| 2.8E+04| 1.6E+06( 7.6E+04| 2.6E+05| 2.0E+04| 6.0E+04| 0.0E+00( 0.0E+00| 3.8E+04| 5.6E+05| 0.0E+00| 0.0E+00( 6.2E+08
MPE-C2 D2 |AS2 outlet 60 -38 1457| 1000| 1791| 2010{ 457| 820 571| 0.46| 1470, 161| 6.6E+05| 1.5E+06| 3.5E+08| 2.3E+04| 2.2E+06| 4.1E+04| 6.0E+04| 5.2E+06| 2.0E+07| 1.0E+04| 4.1E+04| 2.6E+05| 1.0E+08| 4.9E+03| 2.2E+07| 1.3E+04| 2.9E+07| 5.4E+06| 5.7E+06| 4.4E+07| 7.6E+04| 5.7E+06| 1.1E+08| 2.6E+04| 1.1E+05| 3.2E+04| 1.8E+06| 8.5E+04| 3.0E+05| 2.2E+04| 6.8E+04| 0.0E+00| 0.0E+00| 4.3E+04| 6.4E+05| 0.0E+00| 0.0E+00| 7.0E+08
E2 |HX-5-AC/KO4 outlet 20 -50 1048( 1000{ 1947| 2010| 48 93 59| 0.05 3191 369|9.2E+05| 2.1E+06| 4.8E+08| 3.2E+04| 3.1E+06| 5.7E+04| 8.3E+04| 7.3E+06| 8.7E+05| 1.4E+04| 5.7E+04| 3.7E+05( 1.1E+08| 6.8E+03| 3.1E+07| 1.8E+04| 4.1E+07 7.5E+06| 7.9E+06| 6.2E+07| 1.1E+05| 8.0E+06( 8.2E+07| 3.6E+04| 1.5E+05| 4.5E+04| 2.5E+06( 1.2E+05| 4.2E+05| 3.1E+04| 9.4E+04| 0.0E+00( 0.0E+00| 6.0E+04| 8.8E+05| 0.0E+00| 0.0E+00( 8.4E+08
F2 |B2inlet 20 -50 1150| 1100| 2142 2211 50 97 62 0.05 8.4E+05| 1.9E+06| 4.4E+08| 2.9E+04| 2.8E+06| 5.2E+04| 7.6E+04| 6.6E+06| 7.9E+05| 1.3E+04| 5.2E+04| 3.4E+05| 9.6E+07| 6.2E+03| 2.8E+07| 1.6E+04| 3.7E+07| 6.9E+06| 7.2E+06| 5.6E+07| 9.7E+04| 7.3E+06| 7.5E+07| 3.3E+04| 1.4E+05| 4.1E+04| 2.3E+06| 1.1E+05| 3.8E+05| 2.8E+04| 8.6E+04| 0.0E+00| 0.0E+00| 5.5E+04| 8.1E+05| 0.0E+00| 0.0E+00| 7.7E+08
G2 |B2out 60 0 1150{ 1100f 1229| 2211 50 55 62| 0.05 8.4E+05| 1.9E+06| 4.4E+08| 2.9E+04| 2.8E+06| 5.2E+04| 7.6E+04 6.6E+06| 7.9E+05| 1.3E+04| 5.2E+04| 3.4E+05( 9.6E+07| 6.2E+03| 2.8E+07| 1.6E+04| 3.7E+07( 6.9E+06| 7.2E+06| 5.6E+07| 9.7E+04| 7.3E+06( 7.5E+07| 3.3E+04| 1.4E+05| 4.1E+04| 2.3E+06( 1.1E+05| 3.8E+05| 2.8E+04| 8.6E+04| 0.0E+00( 0.0E+00| 5.5E+04| 8.1E+05| 0.0E+00| 0.0E+00( 7.7E+08
H2  |HX-6-AA/KO5 out 15 -2 1119| 1100| 1085( 2211 19 19 24 0.02 237, 55[8.6E+05| 2.0E+06( 4.5E+08| 3.0E+04| 2.9E+06| 5.4E+04| 7.8E+04| 6.8E+06 1.8E+05 1.3E+04 5.3E+04 3.4E+05( 4.2E+07( 6.3E+03| 2.9E+07| 1.7E+04 3.2E+07| 7.0E+06| 7.4E+06 2.8E+07( 9.9E+04| 7.5E+06( 3.2E+07| 3.4E+04| 1.4E+05( 4.2E+04| 2.3E+06 1.1E+05( 3.9E+05 2.9E+04| 8.8E+04( 0.0E+00| 0.0E+00| 5.6E+04| 8.3E+05( 0.0E+00| 0.0E+00| 6.5E+08
12 |before compressor 15 -4 1017{ 1000| 1006| 2010 17 17 21| 0.02 7.8E+04| 1.8E+05|4.1E+07| 2.7E+03| 2.6E+05| 4.9E+03| 7.1E+03| 6.2E+05| 1.6E+04| 1.2E+03| 4.8E+03| 3.1E+04 3.8E+06| 5.8E+02| 2.6E+06| 1.5E+03| 3.0E+06( 6.4E+05| 6.7E+05| 2.5E+06| 9.0E+03| 6.8E+05( 3.0E+06| 3.1E+03| 1.3E+04| 3.8E+03| 2.1E+05( 1.0E+04| 3.5E+04| 2.6E+03| 8.0E+03| 0.0E+00( 0.0E+00| 5.1E+03| 7.5E+04| 0.0E+00| 0.0E+00( 5.9E+07
MPE-C3(J2 |C3-2 mid -40[ 938 1000| 1000 76| 2010 0 0 0| 0.00 133 13| 7.9E+01| 1.8E+02| 4.2E+04| 2.8E+00| 2.6E+02| 5.0E+00| 7.2E+00| 6.3E+02| 1.6E+01) 1.2E+00| 4.9E+00| 3.2E+01| 3.9E+03| 5.9E-01) 2.7E+03| 1.6E+00| 3.0E+03| 6.5E+02| 6.8E+02| 2.6E+03) 9.2E+00| 6.9E+02| 3.0E+03| 3.1E+00| 1.3E+01| 3.9E+00| 2.2E+02| 1.0E+01| 3.6E+01| 2.7E+00| 8.2E+00| 0.0E+00| 0.0E+00| 5.2E+00| 7.7E+01) 0.0E+00| 0.0E+00| 6.0E+04
K2 [C3-2 out 25 -4 950| 950| 989 1909 0 0 0] 0.00 7.9E+01) 1.8E+02| 4.2E+04| 2.8E+00| 2.6E+02| 5.0E+00| 7.2E+00( 6.3E+02| 1.6E+01| 1.2E+00| 4.9E+00| 3.2E+01[ 3.9E+03| 5.9E-01|2.7E+03| 1.6E+00| 3.0E+03 | 6.5E+02| 6.8E+02| 2.6E+03| 9.2E+00| 6.9E+02( 3.0E+03| 3.1E+00| 1.3E+01| 3.9E+00| 2.2E+02( 1.0E+01| 3.6E+01| 2.7E+00| 8.2E+00| 0.0E+00( 0.0E+00| 5.2E+00| 7.7E+01| 0.0E+00| 0.0E+00( 6.0E+04
VGAC L GACin 25 -4 1420| 1420| 1479| 2854 0 0 0| 0.00 2.4E+03| 4.2E+03) 5.6E+04| 4.7E+00| 6.7E+03| 1.7E+02| 8.1E+01| 1.3E+03| 2.4E+01| 5.3E+00| 1.4E+01| 9.5E+02| 5.7E+03| 5.9E-01| 3.6E+03| 3.2E+00| 4.4E+03| 2.6E+03| 1.4E+03| 3.8E+03| 1.5E+01| 7.4E+02| 4.4E+03| 2.1E+02| 3.8E+03| 3.9E+01| 2.8E+02| 5.6E+02| 7.0E+01| 3.1E+00| 1.0E+01| 1.2E+02| 9.6E-01| 7.8E+02| 1.0E+02| 2.8E-01| 4.5E-01) 1.0E+05
M [VGAC2 out 25 0 1420 1420| 1420| 2854 0 0 0] 0.00 2.4E+01| 4.2E+01| 5.6E+02| 4.7E-02| 6.7E+01) 1.7E+00| 8.1E-01| 1.3E+01| 2.4E-01| 5.3E-02| 1.4E-01|9.5E+00(5.7E+01| 5.9E-03|3.6E+01| 3.2E-02| 4.4E+01(2.6E+01| 1.4E+01|3.8E+01| 1.5E-01|7.4E+00{4.4E+01|2.1E+00| 3.8E+01| 3.9E-01| 2.8E+00( 5.6E+00| 7.0E-01| 3.1E-02| 1.0E-01| 1.2E+00( 9.6E-03| 7.8E+00| 1.0E+00| 2.8E-03| 4.5E-03[ 1.0E+03
Phase Il summary
dry mass flow steam mass flow water short termCOCs concentration (ug/m3)
stream abs Total flow SCFM | ACFM | kg/hr [ SCFM | ACFM | kg/hr humidit | conden. cooling 1,1.1- | 1,2-Dibro|1,2-Dichlo| 1,4-Dibro | 1-bromo- | 1-Bromo- | 2-Bromop|3,4-Dichlo| 3-Amino- |3-Bromoa | 3-nitro-4- [4-Bromofl[4-Chlorob [cis-1,3-Dic| Benzene | Chlorobe | Ethylbenz | Fluorobe | Isopropyl |m,p-Xylen| Methylcy | Methylen | o-Xylene |Tetrachor| Toluene [Trichloroe| Vinyl 1,3-dibro | 1-Bromo- [1,1-Dichlo|1,1-Dichlo| Styrene [ 1,2-Dibro | 2-Butano [Cyclohexa|trans-1,2-|trans-1,3-| total
type ID# location T(°C) |press (scfm) M (gallon/d capacity |Trichloroe| moethan | roethane | mobenze | 2-chloroe | 4-ethylbe | yridine |robenzotr|4-chlorob | cetophen [chloroben| uorobenz | enzotriflu | hloroprop nzene ene nzene | benzene e clohexane|e chloride oethene thene | chloride | mobenze |3-fluorob [ roethane | roethene mo-3-chl ne ne Dichloroe | Dichlorop
(Kpa) ay) (kw) thane e ne thane | nzene ifluoride enzo_:iﬂu one zotrciifluori ene oride ene ne enzene oropropa thene | ropene
oride e ne
Al _([field from SVE 100 -2 2110| 900f 1149| 1809| 1210f 1545| 1510| 1.34 2.4E+06| 8.2E+06| 1.5E+07| 2.2E+05| 1.0E+07| 1.0E+06| 7.7E+04| 2.0E+07| 2.1E+07| 8.9E+03| 2.2E+05| 2.6E+06| 4.7E+07| 0.0E+00| 9.6E+05| 1.7E+03| 1.5E+07| 2.1E+06| 3.3E+06| 2.2E+07| 5.9E+03| 5.0E+04| 6.8E+07| 2.2E+05| 3.3E+07| 3.7E+04| 6.6E+04| 5.8E+05| 3.6E+04| 4.5E+02| 2.3E+03| 1.2E+05| 1.0E+03| 8.1E+05| 2.7E+04| 2.9E+02| 4.7E+02| 2.8E+08
B1 |KOlinlet 78 -12 2160| 950| 1269| 1909| 1210| 1617| 1510| 1.27 2.4E+06| 8.0E+06( 1.5E+07| 2.1E+05| 9.8E+06| 9.8E+05| 7.5E+04 2.0E+07| 2.1E+07| 8.7E+03| 2.1E+05| 2.6E+06( 4.6E+07| 0.0E+00| 9.4E+05| 1.7E+03| 1.5E+07 2.0E+06| 3.3E+06| 2.2E+07| 5.8E+03| 4.9E+04 6.6E+07| 2.2E+05| 3.2E+07| 3.6E+04| 6.4E+04( 5.6E+05| 3.5E+04| 4.4E+02| 2.2E+03| 1.2E+05( 9.8E+02| 7.9E+05| 2.6E+04| 2.8E+02| 4.6E+02( 2.7E+08
C1 [KO1 outlet/AS1 inlet 76 -12 1717| 950| 1262| 1909| 767| 1019 956 0.81| 3452 351[3.0E+06( 1.0E+07| 1.9E+07( 2.7E+05( 1.2E+07| 1.2E+06( 9.4E+04| 2.5E+07( 2.6E+07| 1.1E+04 2.7E+05( 3.2E+06 5.8E+07| 0.0E+00( 1.2E+06( 2.1E+03| 1.9E+07[ 2.5E+06( 4.1E+06| 2.7E+07| 7.3E+03 | 6.1E+04 8.4E+07( 2.7E+05( 4.0E+07| 4.5E+04 8.1E+04( 7.1E+05| 4.4E+04| 5.5E+02( 2.8E+03| 1.5E+05[ 1.2E+03( 1.0E+06( 3.3E+04 3.5E+02 5.7E+02 3.4E+08
SVE -C2 D1 |AS1 outlet 68 -18 1443 950( 1323| 1909| 493| 687 615 0.52( 2130 227(3.6E+06| 1.2E+07) 2.3E+07| 3.2E+05| 1.5E+07| 1.5E+06| 1.1E+05| 3.0E+07| 3.1E+07| 1.3E+04( 3.2E+05| 3.8E+06| 6.9E+07| 0.0E+00| 1.4E+06( 2.5E+03| 2.2E+07| 3.0E+06| 4.9E+06| 3.3E+07| 8.7E+03| 7.3E+04| 9.9E+07| 3.2E+05| 4.8E+07( 5.4E+04| 9.6E+04| 8.4E+05| 5.3E+04| 6.5E+02( 3.3E+03| 1.8E+05| 1.5E+03| 1.2E+06| 3.9E+04(4.2E+02| 6.8E+02| 4.0E+08
E1  |HX-2-AC/KO2 outlet 27 -30 1000{ 950| 1360( 1909 50 71 62 0.05[ 3451 398 5.1E+06( 1.7E+07| 3.3E+07( 4.4E+05( 2.1E+07[ 2.1E+06 1.6E+05( 4.1E+07( 2.2E+06( 1.9E+04 4.6E+05( 5.5E+06( 9.9E+07| 0.0E+00( 2.0E+06( 3.6E+03 | 3.2E+07| 4.4E+06( 7.0E+06( 4.7E+07| 1.3E+04( 1.1E+05( 8.7E+07( 4.7E+05( 6.9E+07| 7.8E+04| 1.4E+05( 1.2E+06 7.6E+04(9.4E+02( 4.8E+03( 2.6E+05( 2.1E+03( 1.7E+06( 5.6E+04( 6.1E+02( 9.9E+02 4.8E+08
F1 |Blinlet 27 -30 1052( 1000| 1432| 2010 52 74 65| 0.05 4.9E+06| 1.6E+07|3.1E+07| 4.1E+05| 2.0E+07 2.0E+06| 1.5E+05| 3.9E+07) 2.1E+06| 1.8E+04| 4.3E+05| 5.3E+06| 9.4E+07| 0.0E+00| 1.9E+06( 3.4E+03| 3.0E+07| 4.2E+06| 6.7E+06| 4.5E+07( 1.2E+04| 1.0E+05| 8.3E+07| 4.4E+05| 6.6E+07( 7.4E+04| 1.3E+05| 1.2E+06| 7.2E+04| 9.0E+02( 4.5E+03| 2.4E+05| 2.0E+03| 1.6E+06| 5.3E+04 5.8E+02| 9.4E+02| 4.6E+08
G1 |Blout 67 0 1052| 1000| 1141f 2010 52 59 65[ 0.05 4.9E+06( 1.6E+07 3.1E+07( 4.1E+05( 2.0E+07[ 2.0E+06 1.5E+05( 3.9E+07( 2.1E+06( 1.8E+04( 4.3E+05 5.3E+06( 9.4E+07[ 0.0E+00( 1.9E+06( 3.4E+03| 3.0E+07(4.2E+06( 6.7E+06( 4.5E+07( 1.2E+04| 1.0E+05( 8.3E+07( 4.4E+05( 6.6E+07| 7.4E+04| 1.3E+05[ 1.2E+06( 7.2E+04( 9.0E+02( 4.5E+03| 2.4E+05| 2.0E+03| 1.6E+06( 5.3E+04 5.8E+02( 9.4E+02 4.6E+08
H1 |HX-3-AA/KO3 out 15 -2 1017| 1000 986| 2010 17 17 22| 0.02 268 60| 5.0E+06| 1.7E+07| 3.2E+07( 4.4E+04| 2.1E+07| 2.1E+06| 1.6E+05| 1.5E+07| 1.8E+05| 1.9E+04| 2.1E+05| 5.4E+06| 4.2E+07| 0.0E+00| 2.0E+06| 3.6E+03| 3.1E+07| 4.3E+06( 6.9E+06( 2.8E+07| 1.2E+04| 1.0E+05| 3.2E+07| 4.6E+05| 6.8E+07| 7.6E+04| 1.4E+05| 1.2E+06( 7.5E+04| 9.3E+02| 4.7E+03) 2.5E+05| 2.1E+03| 1.7E+06| 5.5E+04| 6.0E+02) 9.7E+02| 3.2E+08
11 |before compressor 1 15 -4 965[ 950 956| 1909 15 15 19] 0.02 5.0E+06| 4.5E+06| 3.2E+07| 2.2E+03| 7.3E+06| 1.8E+05| 1.6E+05| 7.5E+05| 8.8E+03| 4.6E+03| 1.0E+04| 1.0E+06| 2.1E+06| 0.0E+00| 2.0E+06| 3.6E+03| 1.6E+06| 4.3E+06| 7.7E+05| 1.4E+06| 1.2E+04| 1.0E+05| 1.6E+06| 4.6E+05| 4.2E+06| 7.7E+04| 1.4E+05| 6.5E+05| 7.5E+04| 9.3E+02| 4.7E+03| 2.5E+05| 2.1E+03| 1.7E+06| 5.5E+04| 6.0E+02| 9.7E+02| 7.3E+07
SVE-C3 [J1  [C3-1 mid -40| 938 950| 950 72| 1909 0 0 0] 0.00 119 12(5.1E+03|4.6E+03| 3.3E+04| 2.3E+00| 7.4E+03| 1.9E+02| 1.6E+02| 7.6E+02| 9.0E+00| 4.7E+00( 1.0E+01| 1.1E+03| 2.1E+03| 0.0E+00| 2.0E+03| 3.6E+00| 1.7E+03| 4.4E+03| 7.9E+02| 1.4E+03| 1.3E+01| 1.1E+02| 1.7E+03| 4.7E+02| 4.3E+03| 7.8E+01| 1.4E+02| 6.7E+02| 7.6E+01| 9.4E-01[4.8E+00| 2.6E+02|2.1E+00| 1.7E+03| 5.6E+01| 6.1E-01| 9.9E-01| 7.4E+04
K1 |C3-1out 25 -4 900 900 937| 1809 0 0 0| 0.00 5.1E+03| 4.6E+03| 3.3E+04| 2.3E+00| 7.4E+03| 1.9E+02| 1.6E+02| 7.6E+02| 9.0E+00| 4.7E+00| 1.0E+01| 1.1E+03| 2.1E+03| 0.0E+00| 2.0E+03| 3.6E+00| 1.7E+03| 4.4E+03| 7.9E+02| 1.4E+03| 1.3E+01| 1.1E+02| 1.7E+03| 4.7E+02| 4.3E+03| 7.8E+01| 1.4E+02| 6.7E+02| 7.6E+01| 9.4E-01| 4.8E+00| 2.6E+02| 2.1E+00| 1.7E+03| 5.6E+01| 6.1E-01| 9.9E-01) 7.4E+04
A2 _[field from MPE 100 -16 1201| 500| 744| 1005| 701| 1042 874| 1.40 4.2E+05[9.8E+05( 2.2E+08| 1.5E+04 1.4E+06( 2.6E+04| 3.8E+04 3.3E+06 1.3E+07( 6.4E+03( 2.6E+04| 1.7E+05( 6.4E+07 3.1E+03| 1.4E+07 8.2E+03| 1.9E+07 3.5E+06( 3.6E+06| 2.8E+07( 4.9E+04 3.7E+06| 7.0E+07| 1.7E+04| 7.0E+04| 2.1E+04| 1.1E+06 5.5E+04| 1.9E+05( 1.4E+04| 4.3E+04( 0.0E+00| 0.0E+00| 2.8E+04 4.1E+05[ 0.0E+00| 0.0E+00( 4.5E+08
B2 |SOlinlet 70 -26 1251 550 853| 1105| 701| 1087 874| 1.27 4.0E+05[9.4E+05| 2.1E+08| 1.4E+04| 1.3E+06( 2.5E+04| 3.7E+04| 3.2E+06| 1.2E+07| 6.2E+03| 2.5E+04| 1.6E+05| 6.1E+07| 3.0E+03| 1.4E+07 7.9E+03| 1.8E+07| 3.3E+06| 3.5E+06| 2.7E+07( 4.7E+04| 3.5E+06| 6.7E+07| 1.6E+04| 6.7E+04 2.0E+04| 1.1E+06| 5.2E+04| 1.8E+05| 1.4E+04( 4.2E+04| 0.0E+00| 0.0E+00| 2.7E+04| 3.9E+05( 0.0E+00| 0.0E+00| 4.3E+08
C2 [SO1 outlet/AS2 inlet 69 -38 1051 550| 1013| 1105| 501| 922| 625 0.91| 1555 158| 4.8E+05| 1.1E+06| 2.5E+08| 1.7E+04| 1.6E+06| 3.0E+04| 4.4E+04| 3.8E+06| 1.5E+07| 7.3E+03| 3.0E+04| 1.9E+05| 7.3E+07| 3.6E+03| 1.6E+07| 9.4E+03| 2.1E+07| 3.9E+06| 4.1E+06| 3.2E+07| 5.6E+04| 4.2E+06| 8.0E+07| 1.9E+04| 8.0E+04| 2.3E+04| 1.3E+06| 6.2E+04| 2.2E+05| 1.6E+04| 4.9E+04| 0.0E+00| 0.0E+00| 3.2E+04| 4.6E+05| 0.0E+00| 0.0E+00| 5.1E+08
MPE-C2 D2 |AS2 outlet 60 -38 802) 550| 985[ 1105| 252| 451| 314| 0.46| 1940 204)6.3E+05| 1.5E+06( 3.3E+08| 2.2E+04| 2.1E+06| 3.9E+04| 5.7E+04| 5.0E+06| 1.9E+07| 9.6E+03| 3.9E+04| 2.5E+05( 9.6E+07| 4.7E+03| 2.1E+07| 1.2E+04| 2.8E+07| 5.2E+06| 5.4E+06| 4.3E+07| 7.3E+04| 5.5E+06( 1.0E+08| 2.5E+04| 1.0E+05| 3.1E+04| 1.7E+06( 8.2E+04| 2.9E+05| 2.1E+04| 6.5E+04| 0.0E+00( 0.0E+00| 4.1E+04| 6.1E+05| 0.0E+00| 0.0E+00( 6.7E+08
E2  |HX-5-AC/KO4 outlet 20 -50 576 550| 1071 1105 26 51 33| 0.05[ 1755 203 8.8E+05( 2.0E+06( 4.6E+08| 3.0E+04( 2.9E+06( 5.5E+04 8.0E+04| 7.0E+06( 8.7E+05 1.3E+04 5.4E+04 3.5E+05( 1.1E+08| 6.5E+03( 2.9E+07 1.7E+04 3.9E+07 7.2E+06( 7.6E+06| 5.9E+07| 1.0E+05 7.6E+06| 8.2E+07 3.4E+04| 1.5E+05( 4.3E+04( 2.4E+06( 1.1E+05 4.0E+05| 3.0E+04 9.0E+04( 0.0E+00( 0.0E+00( 5.8E+04 8.5E+05( 0.0E+00( 0.0E+00( 8.2E+08
F2 |B2inlet 20 -50 678| 650| 1266( 1306 28 55 35| 0.04 7.5E+05| 1.7E+06( 3.9E+08| 2.6E+04| 2.5E+06| 4.7E+04| 6.8E+04( 5.9E+06| 7.4E+05| 1.1E+04| 4.6E+04| 3.0E+05( 9.0E+07| 5.5E+03| 2.5E+07| 1.5E+04| 3.3E+07 6.1E+06| 6.4E+06| 5.0E+07| 8.6E+04| 6.5E+06( 7.0E+07| 2.9E+04| 1.2E+05| 3.6E+04| 2.0E+06( 9.7E+04| 3.4E+05| 2.5E+04| 7.7E+04| 0.0E+00( 0.0E+00| 4.9E+04| 7.2E+05| 0.0E+00| 0.0E+00( 6.9E+08
G2 |B2 out 60 0 678 650 726| 1306 28 31 35/ 0.04 7.5E+05| 1.7E+06| 3.9E+08| 2.6E+04| 2.5E+06| 4.7E+04| 6.8E+04| 5.9E+06| 7.4E+05| 1.1E+04| 4.6E+04| 3.0E+05| 9.0E+07| 5.5E+03| 2.5E+07| 1.5E+04| 3.3E+07| 6.1E+06| 6.4E+06| 5.0E+07| 8.6E+04| 6.5E+06| 7.0E+07| 2.9E+04| 1.2E+05| 3.6E+04| 2.0E+06| 9.7E+04| 3.4E+05| 2.5E+04| 7.7E+04| 0.0E+00| 0.0E+00| 4.9E+04| 7.2E+05| 0.0E+00| 0.0E+00| 6.9E+08
H2  |HX-6-AA/KOS out 15 -2 661) 650/ 641[ 1306 11 11 14 0.02 132 31|7.6E+05) 1.8E+06| 4.0E+08| 2.6E+04| 2.5E+06| 4.8E+04| 6.9E+04| 6.1E+06 1.8E+05| 1.2E+04| 4.7E+04| 3.1E+05| 4.2E+07| 5.7E+03| 2.6E+07| 1.5E+04| 3.2E+07| 6.3E+06( 6.6E+06 2.8E+07| 8.8E+04| 6.6E+06| 3.2E+07 3.0E+04| 1.3E+05| 3.7E+04| 2.1E+06| 9.9E+04 3.5E+05( 2.6E+04| 7.9E+04| 0.0E+00| 0.0E+00| 5.0E+04| 7.4E+05| 0.0E+00| 0.0E+00| 6.0E+08
12 |before compressor 15 -4 559 550 553| 1105 9 9 12| 0.02 1.2E+05| 2.7E+05| 6.2E+07| 4.1E+03| 3.9E+05| 7.3E+03| 1.1E+04| 9.4E+05| 2.7E+04| 1.8E+03| 7.3E+03| 4.7E+04| 6.4E+06| 8.7E+02| 3.9E+06| 2.3E+03| 5.0E+06| 9.6E+05| 1.0E+06| 4.3E+06| 1.4E+04| 1.0E+06| 5.0E+06| 4.6E+03| 2.0E+04| 5.7E+03| 3.2E+05| 1.5E+04| 5.3E+04| 4.0E+03| 1.2E+04| 0.0E+00| 0.0E+00| 7.7E+03| 1.1E+05| 0.0E+00| 0.0E+00| 9.2E+07
MPE-C3[J2  [C3-2 mid -40] 938 550| 550 42 1105 0 0 0] 0.00 72 7|1.2E+02| 2.8E+02 6.3E+04| 4.1E+00| 4.0E+02) 7.5E+00| 1.1E+01(9.5E+02| 2.8E+01| 1.8E+00| 7.4E+00| 4.8E+01( 6.5E+03| 8.8E-01|4.0E+03| 2.3E+00| 5.1E+03[9.8E+02| 1.0E+03| 4.4E+03| 1.4E+01| 1.0E+03(5.1E+03|4.7E+00| 2.0E+01) 5.8E+00| 3.3E+02( 1.6E+01| 5.4E+01| 4.0E+00| 1.2E+01| 0.0E+00{ 0.0E+00| 7.9E+00| 1.2E+02| 0.0E+00| 0.0E+00( 9.3E+04
K2 |C3-2 out 25 -4 500 500{ 521 1005 0 0 0| 0.00 1.2E+02| 2.8E+02| 6.3E+04| 4.1E+00| 4.0E+02| 7.5E+00| 1.1E+01| 9.5E+02| 2.8E+01| 1.8E+00| 7.4E+00| 4.8E+01| 6.5E+03| 8.8E-01|4.0E+03| 2.3E+00| 5.1E+03|9.8E+02| 1.0E+03|4.4E+03| 1.4E+01| 1.0E+03|5.1E+03|4.7E+00| 2.0E+01| 5.8E+00| 3.3E+02| 1.6E+01| 5.4E+01| 4.0E+00| 1.2E+01| 0.0E+00| 0.0E+00| 7.9E+00| 1.2E+02| 0.0E+00| 0.0E+00| 9.3E+04
VGAC GACin 25 -4 1400( 1400( 1458| 2814 0 0 0] 0.00 9.4E+03| 8.5E+03| 1.2E+05| 8.2E+00| 1.4E+04| 3.4E+02| 3.0E+02| 2.3E+03| 4.4E+01| 1.0E+01) 2.6E+01| 2.0E+03( 1.0E+04| 8.8E-01| 7.6E+03| 8.9E+00| 8.1E+03 | 8.9E+03| 2.4E+03| 6.9E+03| 3.6E+01| 1.2E+03( 8.1E+03| 8.4E+02| 7.8E+03| 1.5E+02| 5.8E+02( 1.2E+03| 1.9E+02| 5.7E+00| 2.1E+01| 4.6E+02 3.8E+00| 3.1E+03| 2.2E+02| 1.1E+00| 1.8E+00( 2.3E+05
VGAC2 out 25 0 1400| 1400| 1400 2814 0 0 0| 0.00 9.4E+01| 8.5E+01| 1.2E+03| 8.2E-02| 1.4E+02| 3.4E+00| 3.0E+00| 2.3E+01| 4.4E-01| 1.0E-01| 2.6E-01| 2.0E+01| 1.0E+02| 8.8E-03| 7.6E+01| 8.9E-02| 8.1E+01| 8.9E+01| 2.4E+01| 6.9E+01| 3.6E-01) 1.2E+01| 8.1E+01| 8.4E+00| 7.8E+01| 1.5E+00| 5.8E+00| 1.2E+01) 1.9E+00| 5.7E-02| 2.1E-01| 4.6E+00| 3.8E-02| 3.1E+01| 2.2E+00| 1.1E-02| 1.8E-02)| 2.3E+03




Table 4-2 (continued)
Mass Balance Calculations - Vapors and Soils
Diaz Superfund Site

Holley, NY
Concentration of COCs remained in the soil (ug/Kg) during heating based on average concentratrationn
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0 18,000 371,000 69,000| 218,000f 200,000 460,000 30,000 3,500,000 105,000 53,000] 580,000] 251,100 2,800,000 2,000 8,470 73| 750,000 21,000] 280,000 1,200,000 97 130 3,370,000 6,800 730,000 400| 42 94,000 900 2 5 8,100 400 7,000 2,700 1 10] 15,137,230
5 17,392| 364,415 65537| 214,592] 195,978] 452,770] 29,528| 3,444,216 103,358 52,172 570,932 247,043 2,753,378 1,956 8,219 72| 737,262 20,429 275,464 1,179,853 95 119 3,312,766 6,676 715,619 389] 24| 92,508 885 2 4 7,967 394 6,800 2,657 1 10| 14,881,482
10 16,798| 357,932| 62,203| 211,238] 192,020] 445,653] 29,064 3,389,298 101,743| 51,356 562,006 243,048 2,707,473 1,912 7,974 70| 724,720 19,869] 270,998 1,160,016 93 109 3,256,410 6,554| 701,462 379] 13| 91,039 871 2 4 7,836 388 6,604 2,614 1 10| 14,629,780
15 16,205| 351,515| 58,912| 207,936] 188,081| 438,644] 28,607| 3,335,176 100,152 50,553 553,220 239,108| 2,662,129 1,869 7,729 69| 712,319 19,309] 266,593 1,140,410 91 100 3,200,685 6,432| 687,388 368] 7| 89,591 857 2 3 7,706 381 6,408 2,571 1 9| 14,381,136
20 15,584| 345,088 55,478| 204,686 184,063| 431,737 28,156 3,281,694 98,586 49,763| 544,570| 235,204 2,616,975 1,824 7,473 68| 699,925 18,726 262,222 1,120,850 88 90 3,144,999 6,310 673,061 357 4 88,161 842 2 3 7,578 375 6,203 2,530 1 9| 14,133,285
25 14,900| 338,543| 51,699 201,486] 179,827] 424,920 27,711| 3,228,628 97,043  48,985] 536,053] 231,309] 2,571,485 1,777 7,191 67| 687,356 18,090] 257,852 1,101,070 86 80 3,088,518 6,184| 658,027 345 2| 86,743 828 1 3 7,448 369 5,977 2,488 1 9| 13,883,101
30 14,115| 331,747| 47,389 198,335] 175,202| 418,180] 27,271 3,175,678 95,520  48,219] 527,667| 227,386] 2,524,949 1,726 6,869 65| 674,362 17,366] 253,432 1,080,715 83 69 3,030,133 6,049 641,720 332 1| 85328 814 1 2 7,316 364 5,717 2,446 1 9| 13,626,578
35 13,190| 324,531 42,415| 195,231] 169,977| 411,496] 26,834 3,122,422 94,008  47,465| 519,407| 223,382] 2,476,405 1,669 6,490 64| 660,617 16,516 248,892 1,059,305 81 57 2,968,372 5902 623,433 316] 0| 83,906 798 1 2 7,179 358 5,408 2,403 1 9| 13,358,542
40 12,094| 316,681 36,731| 192,169 163,897| 404,840 26,398 3,068,288 92,477 46,722| 511,265| 219,226 2,424,565 1,602 6,038 62| 645,692 15,501| 244,139 1,036,208 77 44 2,901,309 5,736 602,319 297 0 82,460 781 1 1 7,033 352 5,036 2,359 0 8| 13,072,408
45 10,809] 307,933| 30,439] 189,142] 156,675 398,174] 25960 3,012,506 90,828  45,990] 503,235] 214,822| 2,367,757 1,525 5,499 61| 629,051 14,287| 239,046 1,010,621 73 32 2,826,535 5,545 577,416 275 ol 80,968 761 1 1 6,875 346 4,589 2,312 0 8| 12,760,097
50 9,339] 297,972| 23,817| 186,139] 148,018] 391,447 25517 2,954,084 88,774  45,268] 495,302] 210,046] 2,303,905 1,434 4,871 59| 610,054 12,854] 233,454 981,575 68 21 2,741,174 5319 547,723 249 o 79,401 736 1 0 6,697 340 4,064 2,261 0 8| 12,411,991
55 7,724| 286,426  17,308| 183,140] 137,650] 384,589 25,063] 2,891,744 85,534]  44,556| 487,450] 204,739 2,230,464 1,329 4,159 56| 587,951 11,205| 227,169 947,919 62 12 2,641,860 5,051 512,272 219 ol 77,722 705 1 0 6,494 334 3,467 2,205 0 7| 12,016,586
60 6,046| 272,926 11,463] 180,119] 125,422 377,519 24,591 2,824,020 79,317|  43,852| 479,653 198,724| 2,144,746 1,207 3,391 54| 562,007 9,383 219,977 908,495 55 6 2,525,283 4,734] 470,458 185 ol 75,887 665 0 0 6,258 328 2,819 2,142 0 6| 11,561,738
65 4,417| 257,105 6,761| 177,042 111,337 370,136] 24,094] 2,749,186 66,873  43,155| 471,879 191,797 2,043,912 1,070 2,609 50| 531,502 7,470 211,648 862,143 48 2 2,388,218 4,361] 422,130 149 o 73,848 612 0 0 5,982 321 2,159 2,070 0 6| 11,034,092
70 2,966| 238,705 3,455 173,866 95,671| 362,329] 23,564| 2,665,454 45,435]  42,463] 464,000 183,762] 1,925,585 921 1,869 47| 495,936 5,587| 201,970 807,989 40 1 2,228,404 3,934 367,975 114 o] 71,552 546 0 0 5,661 314 1,535 1,986 0 5| 10,423,731
75 1,804| 217,817 1,492| 170,558 79,132| 354,013] 22,993 2,571,677 20,202] 41,775 456,248 174,521 1,789,417 765 1,232 42| 455,461 3,885 190,865 746,127 32 0 2,046,540 3,462 310,097 81 o] 68,968 467 0 0 5,291 307 1,001 1,890 0 4| 9,738,166
80 982| 194,929 532| 167,097 62,730 345,145 22,378 2,467,612 4,349 41,090| 448,329 164,111 1,637,509 612 739 38| 410,959 2,490 178,416 677,741 24 0 1,846,577 2,964 251,670 53 0 66,090 381 0 0 4,880 299 593 1,783 0 3] 9,003,105
85 473| 170,815 153 163,476 47,493 335719] 21,720] 2,353,810 305]  40,406| 440,322 152,683 1,473,878 469 401 33| 363,819 1,460] 164,840 604,811 17 0 1,634,762 2,463 196,115 33 ol 62,936 295 0 0 4,435 290 316 1,664 0 3| 8,240,415
90 199| 146,373 35| 159,702 34,228] 325,757 21,019 2,231,310 4| 39,725] 432,227| 140,460 1,303,535 344 194 28| 315,646 777] 150,428 529,680 12 0 1,418,305 1,982| 146,305 18] o 59538 216 0 0 3,969 281 150 1,538 0 2| 7,463,987
95 74| 123,071 6| 155,848 23,625| 315,470] 20,294 2,104,356 0] 39,048] 424,113] 128,024] 1,136,116 242 85 23| 269,177 379] 135,865 456,546 8 0 1,209,503 1,552| 105,053 9 ol 56,020 151 0 0 3,506 271 64 1,409 0 1] 6,709,909
100 24| 101,268 1] 151,910 15,516| 304,837 19,543 1,973,170 0 38,376| 415,973 115,478 973,896 163 33 19| 225,089 167| 121,287 386,435 5 0 1,011,398, 1,178 72,186 4 0 52,388 101 0 0 3,052 261 24 1,278 0 1] 5,985,061
105 6| 81,127 0| 147,858 9,577] 293,762 18,759] 1,836,979 ol 37,706| 407,773 102,825 817,853 103 11 15| 183,700 65| 106,718 319,823 3 0 825,427 859 46,955 2 o 48624 64, 0 0 2,609 251 8 1,146 0 1| 5,290,609
110 1| 62,833 0| 143,654 5,462] 282,126 17,934] 1,694,890 o] 37,037] 399,469 90,083 669,247 61 3 11| 145,394 21| 92,205 257,299 1 0 653,304 596 28,489 1 ol 44,704 37 0 0 2,179 240 2 1,011 0 0| 4,628,294
115 o| 46,593 0] 139,247 2,811] 269,772 17,057] 1,545,904 0] 36,366] 391,001 77,293 529,704 32 1 8| 110,622 6| 77,828 199,590 1 0 497,062 388 15,790 ol of 40604 20 0 0 1,768 229 0 876 0 0| 4,000,573
120 0| 32,627 0] 134,570 1,261] 256,496 16,114 1,388,976 0 35,689| 382,288 64,533 401,314/ 15 0 6] 79,909 1 63,712 147,584 0 0 359,056 232 7,759 0 0 36,300 9 0 0 1,379 216 0 739 0 0] 3,410,785
125 o| 21,150 0] 129,529 469| 242,033 15,086] 1,223,200 ol 35,002| 373,219 51,949 286,696 6 0 4| 53,828 ol 50,063 102,323 0 0 241,866 124, 3,234 of of 31773 4 0 0 1,022 203 0 603 0 o| 2,863,386
130 of 12,327 0| 124,001 133| 226,053 13,953] 1,048,241 0| 34,297| 363,639 39,787 188,954 2 0 2| 32,937 of 37,19 64,936 0 0 147,997 56 1,069 ofl of 27021 1 0 0 705 188 0 470 0 o| 2,363,965
135 ol 6,188 0| 117,830 26| 208,177] 12,692 865,207 0] 33,566| 353,338 28,441 111,289 0 0 1| 17,616 of 25573 36,416 0 0 79,156 20 252 ol of 22,086 0 0 0 440 171 0 343 0 o| 1,918,828
140 0 2,514 0] 110,831 3] 188,049 11,282 678,088 0 32,796 342,048 18,471 55,968 0 0 0 7,791 0 15,779 17,157 0 0 35,006 5 36 0 0 17,091 0 0 0 240 153 0 229 0 0] 1,533,537
145 0 756 0| 102,825 o| 165,488 9,723 495,224 ol 31,971] 329,457 10,512 22,568 0 0 o 2635 0 8,386 6,329 0 0 11,842 1 2 of o 12,275 0 0 0 107 132 0 135 0 o| 1,210,368
150 0 149 o| 93,682 o| 140,690 8,042 329,117 o] 31,076] 315,233 5,002 6,699 0 0 0 612 0 3,636 1,660 0 0 2,751 0 0 of o 7,978 0 0 0 37 110 0 68 0 0 946,542
155 0 16 0| 83,366 o] 114,338 6,303 193,061 0| 30,090] 299,044 1,869 1,298 0 0 0 83 0 1,196 270 0 0 375 0 0 of o 4,543 0 0 0 9 87 0 27 0 0 735,975
160 0 1 0| 71,960 0 87,641 4,607 96,009 0 28,992| 280,566 502 137 0 0 0 5 0 269 22 0 0 23 0 0 0 0 2,171 0 0 0 1 64 0 8 0 0 572,978
165 0 0 o| 59,774 ol 62,366 3,081 38,510 ol 27,763] 259,597 86 6 0 0 0 0 0 36 1 0 0 0 0 0 of o 825 0 0 0 0 43 0 2 0 0 452,090
170 0 0 o| 47,418 o| 40572 1,849 11,816 o] 26,392] 236,253 8 0 0 0 0 0 0 2 0 0 0 0 0 0 of o 236 0 0 0 0 26 0 0 0 0 364,572
175 0 0 o| 35,673 o 23778 979 2,621 0| 24,878] 210,970 0 0 0 0 0 0 0 0 0 0 0 0 0 0 of o 48 0 0 0 0 14 0 0 0 0 298,961
180 0 0 0| 25,218 0 12,311 446 388 0 23,224| 184,277 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 7 0 0 0 0 245,877
185 0 0 o| 16,495 0 5,449 168 33 o 21,421] 156,629 0 0 0 0 0 0 0 0 0 0 0 0 0 0 of o 0 0 0 0 0 3 0 0 0 0 200,198
190 0 0 ol 9,730 0 1,950 49 1 o 19,449] 128,431 0 0 0 0 0 0 0 0 0 0 0 0 0 0 of o 0 0 0 0 0 1 0 0 0 0 159,611
195 0 0 o 4,948 0 510 10 0 o| 17,273] 100,109 0 0 0 0 0 0 0 0 0 0 0 0 0 0 of o 0 0 0 0 0 0 0 0 0 0 122,850
200 0 0 0 1,988 0 79 1 0 0 14,827| 72,141 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 89,036
205 0 0 0 511 0 4 0 0 of 11,980 45131 0 0 0 0 0 0 0 0 0 0 0 0 0 0 of o 0 0 0 0 0 0 0 0 0 0 57,626
210 0 0 0 39 0 0 0 0 0 8,412| 20,124 0 0 0 0 0 0 0 0 0 0 0 0 0 0 of o 0 0 0 0 0 0 0 0 0 0 28,575
215 0 0 0 0 0 0 0 0 0 2,768 764 0 0 0 0 0 0 0 0 0 0 0 0 0 0 of o 0 0 0 0 0 0 0 0 0 0 3,532
220 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
225 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 of o 0 0 0 0 0 0 0 0 0 0 0
230 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 of o 0 0 0 0 0 0 0 0 0 0 0




Table 4-3
Required Permits - Approvals and Contacts

Diaz Superfund Site
Holley, NY
Air Permit NYSDEC Region 8 | David Pratt, P.E. — Regional | P:(585) 226-5449 |
Equivalent Hazardous Waste david.pratt@dec.ny.gov
Remediation Engineer
Yuan Zeng, P.E. - Regional P: (585) 226-5304 |
Air Pollution Control yuan.zeng@dec.ny.gov
Engineer
NYSDEC Central Jenelle Gaylord — Project P:(518) 402 9791 |
Manager jenelle.gaylord@dec.ny.gov
Sanitary Sewer Village of Holley Matthew Campbell — Village | mcampbell@villageofholley.org
Discharges Engineer
585-638-6587
Railroad Entry Genessee Valley | Chris Henrici — Director of 716-474-3647 cell
Permit Transportation Operations and Projects
Co 585-343-5398 office



mailto:mcampbell@villageofholley.org
mailto:mcampbell@villageofholley.org

Table 5-2

Groundwater Travel Time Calculations Overburden-Bedrock
Overburden - Diaz Superfund Site

Holley, NY
Well Lithologic Unit Test (1) Type T (ft*/day) Storativity (S) Aquifer K (ft/day) Method Mean K

Thicknes (ft/day)
s (b)

EPA-7S OB/WB EPA-7S_FH1 Falling head 2.2 KGS L85

EPA-7S 0OB/WB EPA-7S_RH1 Rising head 15.24 1x10°3 10 15 Cooper

EPA-11D WB EPA-11D_FH2 |[Falling head 0.69 KGS 0.595

EPA-11D WB EPA-11D_RH2 |[Rising head 4974 1x10°3 10 0.5 Cooper

EPA-12S OB EPA-12S_FH1 |Falling head 1.513 1.15x1073 10 0.2 Cooper 03

EPA-12S oB EPA-12S_RH1 |[Rising head 3.641 1x10™ 10 0.4 Cooper

EPA-12D WB EPA-12D_RH1 (Rising head 8.1 1x1073 10 0.81 Cooper 0.81

EPA-13S 0B EPA-13S_FH1 [Falling head 1.29x107* 1x10°3 10 0.01 Cooper 001

EPA-13S oB EPA-13S_RH1 |[Rising head 6.9Xx107 1x10°3 10 0.01 Cooper

EPA-13D OB EPA-13D_FH1 |Falling head 33.29 1x10™ 10 3.33 Cooper 5255

EPA-13D OB EPA-13D_RH1 |[Rising head 11.75 2.29x10™ 10 1.18 Cooper

Notes: Average S < 0.001

OB = Overburden Mean K: 0.97

WB = Weathered bedrock

Data obtained from Final Remedial Investigation Report prepared by CDM Smith dated July 10, 2012.

i = horizontal hydraulic gradient =
K = mean hydraulic conductivity =

n. = effective porosity =
Vs = seepage velocity

0.021
0.97
0.1

Distance (D) of GW particle after t = 30 days:

Distance (D) of GW particle after t = 60 days:

Distance (D) of GW particle after t = 75 days:

Distance (D) of GW particle after t = 90 days:

Distance (D) of GW particle after t = 120 days:

Distance (D) of GW particle after t = 365 days:

f/ft
ft/d
ft/ft

Vs =

0.204

6.11

12.22

15.28

18.33

24.44

74.35

ft/d

ft/d

specific yield of sandy silt to silt (Fetter, 1980) specific yield is approximately equal to effective porosity



Table 5-2
Groundwater Travel Times - Weathered Bedrock Zone
Diaz Superfund Site

Holley, NY
Well Lithologic Unit Test (1) Type T (ftz/day) Storativity (S) Aquifer K (ft/day) Method Mean K

Thicknes (ft/day)
s (b)

EPA-11D WB EPA-11D_FH2 |Falling head 0.69 KGS 0.69

EPA-11D WB EPA-11D_RH2 |[Rising head 4.974 1x10°3 10 0.5 Cooper 0.50

EPA-12D WB EPA-12D_RH1 |[Rising head 8.1 1x10°3 10 0.81 Cooper 0.81

Notes: Average S < 0.001

WB = Weathered bedrock Mean K: 0.667

Data obtained from Final Remedial Investigation Report prepared by CDM Smith dated July 10, 2012.

i = horizontal hydraulic gradient = 0.021  ft/ft
K = mean hydraulic conductivity = 0.667  ft/d
n, = effective porosity = 0.1 ft/ft

Vs = seepage velocity

Distance (D) of GW particle after t = 30 days: | D =t*Vs

Distance (D) of GW particle after t = 60 days:
Distance (D) of GW particle after t = 75 days:
Distance (D) of GW particle after t = 90 days:

Distance (D) of GW particle after t = 110 days:

ft/d

specific yield of sandy silt to silt (Fetter, 1980) specific yield is approximately equal to effective porosity

0.140

4.20

8.40

10.50

12.60

15.40

ft/d

ft

ft

ft

ft

ft



Table 6-3 RAWP Conformity with ISTR Minimum Performance Monitoring

Requirements

Type Location(s) Minimum Quantity Matrix Parameter PWS Frequency
Temperature Monitoring
Temperature Points, sensors every 3-ft Every 1,000 sq ft Soil and groundwater Temperature Daily

within TTZ (Figure 4-4)

COC Concentrations

Weekly [must also
meet permit

(Analytical) equivalent(s)]
Influent from wellfield at Vapor - -
P&ID locations SP1 (SVE) and PID Daily (during work
$P3 (MPE) for daily PID and week)
Vapor Recovery weekly summa samples for Vacuum, Flow, Temp | Daily
mass recovery estimates.
Monitor vapor flows at
locations VFM1 (SVE) and
VFM2 (MPE); monitor
vacuums at PI1 (SVE) and P16
(MPE)
COC Concentrations Monthly [must also
(Analytical) Ammonia |meet permit
. (Sorbent tube) equivalent(s)]
Effluent into VGAC system at Vapor - -
P&ID locations SPS, 6, 7, 8, PID Daily (during work
9, and 10 for daily PID for we}ek)
treatment effectiveness and Vacuum, Flow, Temp | Daily
locations SP7 or SP10 for
summa samples for monthly
air discharge
Knock Out Tanks Condensate Volume-flow rate Daily
Volume-flow rate Continuous
Liquid Treatment  |Influent from wellfield .
(contact water groundwater and . Condensate, Extracted aiﬁ;z:ﬁmratlons Weekly
only condensate at P&ID location Groundwater, etc
WT-1 weekly for lab testing e
for mass recovery estimates
Volume-flow rate Continuous
Effluent (see Liquid COC Concentrations
Discharge location below) (Analytical) Weekly
Level / Volume Weekly

COC Concentrations +

NAPL NAPL Collection Tank at NAPL parameters needed for [As needed for
P&ID location T-2 for mass characterization and  |characterization
recovery and waste disposal
characterization
R Volume-flow rate Continuous
Liquid Discharge Liquid Treatment System
(Contact + Non- q Y Liquid COC Concentrations + Weekly and Meets
Discharge Sample Port at Other Parameters in y
Contact Water) ; Permit Equivalent
P&ID location LSP5 for Permit (Analytical) a
POTW chemical analysis
requirements. Monitor
volumetric flow rates at
locations WFM1 and WFM2
Baseline, Monthly
Groundwater COC Concentrations during operations, one
L Multiphase Extraction Wells L i € op i
Monitoring o Every 2,000 sq ft within (Analytical) post-operation event
or Performance Monitoring Groundwater
(Treatment . per Stage
Wells (Figures 6-5 and 6-6)
Performance) Temperature and . .
During Sampling Events|
Pressure
" . . . . Baseline, Confirmation
Baseline and Soil Borings - samples every |Baseline - boring every . .
) . . ) .Y . COC Concentrations (additional
Confirmation Soil |5 ft across treatment zone, |1,000 sq ft Confirmation? - [Soil

Sampling

~6 samples/boring (Figures
6-3 and 6-4)

boring every 900 sq ft

(Analytical)

confirmation events as
needed.

Energy and Power

Well field, Treatment
Equipment, Totals from
meter readings at gas meter
and each electrical
transformer

Energy and Power

Utility measurements

Weekly

Shallow Vapor Monitoring

Every 1,000 sq ft within
TTZ, Every 500-ft around

Vacuum (PID or
analytical if sustained

Weekly (increased
frequency if reoccuring]

Soil Gas
. Points (Figure 5-8) Z perimeter, up to 5-ft pressure pressure is recorded
Pneumatic Control X . .
outside the perimeter demonstrated) along perimeter)
Visual indication of Daily (during work
ISTR Well Field and Cover Air et Y {during
steam emissions week)
Downgradient Monitorin, Baseline, Monthl
6 . g COC Concentrations ) . Y
Wells (15-ft from heating Every 50-ft along (Analytical) during operations, one
Hydraulic Control |zone or 30-day groundwater |downgradient portion of |Groundwater post-operation event

travel time, whichever is

T7Z

Temperature and

further; see Figure 5-9); Weekly
Stage 1 to monitor at least Pressure
wells 2 MPE wells and DG-1
Continuous (real-time
PID readings available

TTZ Perimeter (with special

Up to 5 Locations

remotely)

RAWP Frequency




attention paid to residential |(Ammonia - 2 Locations) |Ambient Air COC Concentrations Monthly until steam
. o property boundaries. Four (Analytical) and production, every 2
Air Monitoring - . .
AMS shown in Figure 4-1 and| Ammonia (sorbent weeks duringsteam
CAMP. Ammonia monitored tube) production.
at two stations depending
on wind direction and
proximity to site activities
PID Daily (during work
ISTR Well field and . . week)
Treatment Areas Ambient Air — - -
Treatment Area Odors (significant Daily (during work
changes noted) week)
Monthly and after new
Noise Property perimeter Noise Noise - dBA sources of noise are

introduced




FIGURES

Remedial Action Work Plan

Diaz Chemical Superfund Site

Village of Holley, Orleans County, New York
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Figure 3-1

Project Schedule

Diaz Chemical Superfund Site, Phase Il ISTR
Village of Holley, NY

CLIN

1

11
11
11
11
11
11
11
11
11
11
11
11
11

11

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2

Name

Contract Total Base Award
Award Date - Notice To Proceed
End of POP

General Conditions, Pre-Work Submittals and Planning, Site Preparation

General Conditions
Project Schedule

Submit Initial Project Schedule
Government review of Initial Project Schedule
Submit Draft Project Schedule
Government review of Draft Project Schedule
Submit RAWP Project Schedule
Government review of RAWP Project Schedule

Work Plan Preparation Progress Meetings (monthly teleconference)

Work Plan Preparation Progress Meetings 1 - Kick Off Meeting
Work Plan Preparation Progress Meetings 2 - Pre-Con Meeting
Work Plan Preparation Progress Meetings 3
Work Plan Preparation Progress Meetings 4

Work Plan Preparation Progress Meetings 5 - Coincides with RAWP Meeting (CLIN 1.2)

Work Plan Preparation Progress Meetings 6
Work Plan Preparation Progress Meetings 7
Project Progress Meetings (bi-weekly teleconference)
Project Meetings Progress Meetings 1
Project Meetings Progress Meetings 2
Project Meetings Progress Meetings 3
Project Meetings Progress Meetings 4
Project Meetings Progress Meetings 5
Project Meetings Progress Meetings 6
Project Meetings Progress Meetings 7
Project Meetings Progress Meetings 8
Project Meetings Progress Meetings 9
Project Meetings Progress Meetings 10
Project Meetings Progress Meetings 11
Project Meetings Progress Meetings 12
Project Meetings Progress Meetings 13
Project Meetings Progress Meetings 14
Project Meetings Progress Meetings 15
Project Meetings Progress Meetings 16
Project Meetings Progress Meetings 17
Project Meetings Progress Meetings 18
Project Meetings Progress Meetings 19
Project Meetings Progress Meetings 20
Project Meetings Progress Meetings 21
Project Meetings Progress Meetings 22
Project Meetings Progress Meetings 23
Project Meetings Progress Meetings 24
Project Meetings Progress Meetings 25
Project Meetings Progress Meetings 26
Project Meetings Progress Meetings 27
Project Meetings Progress Meetings 28
Project Meetings Progress Meetings 29
Project Meetings Progress Meetings 30
Project Meetings Progress Meetings 31
Project Meetings Progress Meetings 32
Project Meetings Progress Meetings 33
Pre-Work Submittals and Planning
Contractor Quality Control Plan
Prepare and Submit Draft CQCP
Government Review Draft CQCP
Prepare and Submit Final Version
Government Approval of Final CQCP
Health and Safety Plan (includes APP/SSHP)
Prepare and Submit Draft HSP
Government Review Draft HSP
RTC (Prepare and Submit Draft Final Version)
Government Review Draft Final HSP
RTC (Prepare and Submit Final Version)
Development of COVID-19 Mitigation Plan Addendum to APP/SSHP
Government Approval of Final HSP & COVID-19 Mitigation Plan
Submit Final APP-SSHP
Prepare and Submit HSP Addendum (based on Test Pit results)
Government Approval of HSP Addendum
Environmental Protection Plan (EPP)
Prepare and Submit Draft EPP
Government Review Draft EPP
RTC (Prepare and Submit Draft Final Version)
Regulators Review Draft Final EPP

RTC (Prepare and Submit Final Version) - Combined with RAWP submittal

Government Approval of Final EPP - Combined with RAWP submittal

Page 1

Duration
(Business Days)

941
1
1

544

543

57

11
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35
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22

213

Duration
(Elapsed Days)

1316
0
0
759
758
78

15

15

174
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296
48
16
31

296

Start

9/17/2019
9/17/2019
4/25/2023
9/17/2019
9/18/2019
9/18/2019
10/4/2019
10/4/2019
11/11/2019
11/12/2019
12/20/2019
12/21/2019
10/2/2019
10/2/2019
10/30/2019
11/20/2019
1/9/2019

1/28/2020

2/19/2020
3/24/2020
6/8/2020
6/8/2020
6/22/2020
7/6/2020
7/20/2020
8/3/2020
8/17/2020
8/31/2020
9/14/2020
9/28/2020
10/12/2020
10/26/2020
11/9/2020
11/23/2020
12/7/2020
12/21/2020
1/4/2021
1/18/2021
2/1/2021
2/15/2021
3/1/2021
3/15/2021
3/29/2021
4/12/2021
4/26/2021
5/10/2021
5/24/2021
6/7/2021
6/21/2021
7/5/2021
7/19/2021
8/2/2021
8/16/2021
8/30/2021
9/17/2019
9/17/2019
9/17/2019
11/5/2019
11/22/2019
12/24/2019
9/17/2019
9/17/2019
12/17/2019
1/24/2020
2/28/2020
3/15/2020
3/15/2020
3/28/2020
5/4/2020
6/24/2020
7/2/2020
9/17/2019
9/17/2019
12/19/2019
1/29/2020
2/27/2020
4/10/2020
5/19/2020

Finish

4/25/2023
9/17/2019
4/25/2023
10/15/2021
10/15/2021
12/5/2019
10/4/2019
10/19/2019
11/11/2019
11/27/2019
12/20/2019
1/31/2020
3/24/2020
10/2/2019
10/30/2019
11/20/2019
1/9/2019

1/28/2020

2/19/2020
3/24/2020
8/30/2021
6/8/2020
6/22/2020
7/6/2020
7/20/2020
8/3/2020
8/17/2020
8/31/2020
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Figure 3-1 (continued)

Project Schedule

Diaz Chemical Superfund Site, Phase Il ISTR
Village of Holley, NY
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Remedial Action Work Plan (includes all required licenses and permits)
Prepare and Submit Draft RAWP
Government & Regulatory Review Draft RAWP
Remedial Action Work Plan Meeting
Prepare and Submit RTCs
Prepare and Submit Draft Final Version
Government & Regulators Review RTCs and Draft Final RAWP
RTC (Prepare and Submit Final Version)
Government Approval of Final RAWP
UFP-QAPP
Prepare and Submit Draft UFP-QAPP
Method Development anticipated with Draft
Government Review Draft UFP-QAPP
Prepare and Submit RTCs
Prepare and Submit Draft Final Version
Regulators Review Draft Final UFP-QAPP
RTC (Prepare and Submit Final Version)
Government Approval of Final UFP-QAPP

Stop Work Notice

URS/GEO Ramp Up - Engage subs, field team, order equipment, etc.

Expect to be in the field May 26th

Site Preparation
Mobilization, Pre-Construction Site Work, and DBCP Test Pitting
Geophysical Survey - To be completed in Winter/Spring, weather dependent

Prepare and Submit DBCP Sampling Memo

Pre-Construction Survey - To be completed in Winter/Spring, weather dependent

Government Review of Sampling Memo
Resolution of Comments and Approval of Final Memo
URS CONTROLLED MOB - Minimal Staff and Subs
Mobilization (Trailers/Equipment)
Concrete Removal and Prep for Test Pits
Test Pitting and Sample Collection
Analysis of DBCP Samples - 5 day TAT

Phase 1 Cover Removal (Part 1 - Building F and northern and eastern edge)

Install Access Road
Install Cont Entrance/Decon Pad
Validation and Acceptance of DBCP Results
Install Silt Fence

GEO CONTROLLED MOB - Material Delivery
Mobilize treat system skids and bring inside Building F
Mobilize ISTR Wells
Brush Clearing
Utility Coordination (Water, POTW, Electrical, Gas)
Conference to review DBCP Results with USACE

URS + GEO FULL MOB with Subs

Concrete Removal within Stage 1 Area (in tandem with drilling)
Install CAMP
Fence Installation (Part 1)
Site Security
Abandon Wells within Stage 1 treatment zone (in tandem with drilling)
Perimeter Well Installation
Fence Installation (Part 2) - Following Excavation and Relocation (CLIN 4.1)
Lawn Care/Snow Removal

MOD 1: Pre-Excavation Confirmation Soil Sampling

Residential Wooden Planter Relocation
Survey Work Control Points

Geoprobe Drilling for Excavation Areas and Railroad
Survey Step Out Locations (as needed)
Laboratory analysis (15 day TAT)

Review preliminary data with USACE team
Data Validation (15 days)

Discussion of Validated Results

Draft Summary Report

Government Review Draft Summary Report
Final Summary Report

Demobilization

Decommissioning Stage 1
Decommissioning Stage 2
Subcontractor Demobilization

Reporting and Project Closeout
Report

Prepare and Submit Draft Report
Government Review Draft Report

RTC (Prepare and Submit Draft Final Version)
Regulators Review Draft Final Report

RTC (Prepare and Submit Final Version)
Government Approval of Final Report

Thermal Treatment of Excavation Areas 1 through 5

Excavation and Relocation of Soil

(approx. 3 weeks- relocation at 80% drilling completion [CLIN 5.1])
Backfill Excavation Areas

Onsite Thermal Treatment

Collect Waste Disposal Samples for Laboratory Analysis

Offsite Disposal of Treated Soils
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Figure 3-1 (continued)

Project Schedule

Diaz Chemical Superfund Site, Phase Il ISTR
Village of Holley, NY
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7.1
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11
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Thermal Treatment - Stage 1 (OPTION)
Thermal Treatment Construction - Stage 1
Pre-Construction Activities
ISTR Material Procurement
Initiate System Construction
Driller Commitment and Material Procurement
Survey and markout GEO well locations
Baseline Sampling - During Well Install
Survey Baseline Sampling Locations and Well Install Locations
Construction
Install Well Field
Install Aboveground Treatment Equipment
Commissioning
Thermal Treatment Operation - Stage 1
Thermal Treatment Period
o&M
Confirmation Sampling
Cooldown Period
Thermal Treatment - Stage 2 (OPTION)
Thermal Treatment Construction - Stage 2
Baseline Sampling - To be completed during well installation
Pre-Construction Activities - ISTR Material Procurement
Pre-Construction Activities - Driller Commitment and Material Procurement
Construction
Install Well Field
Install Aboveground Treatment Equipment
Commissioning
Thermal Treatment Operation - Stage 2
Thermal Treatment Period
o&M
Confirmation Sampling
Cooldown Period
Site Restoration (Well Abandonment and Cover Removal) (OPTION)
Well Abandonment
Cover Removal
Phase 1 (remaining)
Phase 2
Regrading and Revegetation
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VOCS Maximum Concentration (Including [11COCs)
Maximum Concentration: (100 mg/kg
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SVOCS Maximum Concentration (Including 10 COCs) p——
Maximum Concentration: 3500 mg/kg

Scale in Feet

SVOC
1,4 - Dibromobenzene

1 - Bromo - 4 - ethylbenzene
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SAWCUT ASPHALT (TYP.)

BACKFILL TRENCH AND
RESTORE ASPHALT

EXISTING GRADE

/PVC CONDUIT

COVER
(AS REQUIRED)

PLUG

}

DISCHARGE PIPING

NON-SHRINK GROUT
(PROVIDE WATERTIGHT CONNECTION)
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REQUIRED
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GTR Heater

PE/SVE Co-located Well

Trench Area

N

Grout Grout

Note: Wells Will Be Deeper in Southern
Portion of Trench and Therefore Angles
May Be Adjusted

2 in NPS SCH 40 CS Casing

Burner Nozzle is Set at 15 ft bgs (Depending on Site Screen 3it bgs - 25ft bgs

Conditions)
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Medium Sand
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Screen 27ft bgs - Bedrock

@ Temperature Alarm
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/Grout

w_Groundwater
Level

Bottom of
Treatment Zone

0.75 in Stainless Steel Stinger.

(GwW)

Grout

3in NPS SCH 40 CS
Casing Screen GW

Level - Bottom

Minimum 6 in Borehole | N
Boring Down to Bottom |-

of Treatment Zone

2 in NPS SCH 40 CS Casing
Screen 3ft bgs - GW Level

APPROVED DATE
1500 W KATELLA AVE
DRAWN ORANGE, CA 92867
TW 02/05/20
XC 02/05/20 MPE/SVE Colocated Well Construction Diagram
o SIZE A DWG NO. F|gure 5_4
XC 02/05/20 [scae NST T FEET & INCHES I




R20 Insulating

Grout
/

Layer—

Excavated__,

Soils

Existing__,
Treatment Zone

v Groundwater (GW)

Level

2 in NPS SCH
40 CS Casing
Screen 3 ft bgs

- GW Level— | =

Minimum 3 in

Borehole
Boring down to
GW Level
APPROVED DATE
1500 W KATELLA AVE
DRAWN ORANGE, CA 92867
TW 02/05/20
CHID SVE Well Construction Diagram
XC 02/05/20
APVD A pHene Figure 5-5
XC 02/05/20 [scae NST T FEET & INCHES I




1in NPS SCH 40 CS

T

Treatment Area to
Edge of Vapor Cap
3to5ft

- |

e e 1 it High Form
R20 Insulating Z4ROR::I:;T/9_> /
Layer (11_4") Thermal Insulation
8" Gravel &
Excavated .................................................................................
ol s s s
ﬁ%@%@z@z@z E%I I EI=IEIEIE I% Form Supports,
Existing_,ﬁ%]‘ﬂ[iﬁ%ﬁ% % LI === in Slope Area
Treatment —I === II === II _ .
Zone === : : : : ______ Excavated Soil Ends in 2:1 Slope
== EILEILEI_LEU_EILIE A
== == _ == — 21 ft Horizontal SVE Well
NOTE: 2 in CS lateral has 2-in length slots the fuII Iength of pipe staggered 2in NPS SCH 40 CS)
along the diameter
APPROVED DATE Environmental
P 1500 W KATELLA AVE|
S G I Remediation [grancE, ca 92867
TW 05/11/20 Company
e Horizontal SVE Well Construction Diagram

NOTE: Pneumatic Control - Sub Vapor XC 05/11/20 _ _—
Cap Pressure will be Monitored at Each APVD B ' Figure 5-6
TPMP Control Unit Location XC 05/11/20 [sca= NTS ™™  FeeraNcHES e 1 o 1




’e ~
/ AN
/ A
/ \
ressure Gage / o~ Pressure Gaéel}p
/ f o LﬁThermoco le Wire Bundle
Ball ermocouple Wire Bundle Ball Valve il 0 TCU Con‘rol Panel

U Control Panel

| Ii a.pe
|~«—1" Composit& Pipe e
——\ 1
| | i i |
KLJ = A=
g
I 1T Filter -4l ‘\

Sand

—

Grout

Pressure Monitoring Point

Down to 6" Below the Top of

Existing Treatment Soj} Cayer
/

Excavated S?{ls

- Pressure Monitoring Point Installed
AN Outside of ISTR Treatment Area - at
N\ 4 ft Laterally from the Nearest Edge of
A the ISTR Treatment Area

Pressure Monitoring Point 6
Down to 6" Below the Tap of
Existing Treatment So/irf Layer

| Pressure Gage (Pressure
| Monitoring Point Down to 6" bgs)

R20 Insulating Ball Valve
Layer—=
. Ground Surface
3" CS Tube
Existing_,| i det——
Treatment Zone V] Grout
—+=——2" Sand Pack
Minimunjz in Borehole Boring down to 6 in bgs
. Pressure Monitoring Point
Thermocouple Wire Will| - Thermocouple Wire Will|- | (Open-Ended)
be Located at 0.5ft, 3ft, | .- be Located at 0.5ft, 3ft,
and Every 3 ft Vertically and Every 3 ft Vertically | -
within the TZZ 2 within the TZZ
Sand Sand
Minimum 2 in Borehole ’ : Minimum 2 in Borehole
Boring down to Bottom of Treatment Zone Bottom of ) Boring down to Bottom of Treatment Zone

Treatment Zone

APPROVED DATE
1500 W KATELLA AVE
DRAWN ORANGE, CA 92867
T™W 05/14/20
CHKD Temperature Pressure Monitoring Point
XC 05/14/20
APVD A prere Figure 5-7
XC 05/14/20 [scae NTS T FEET & INCHES I




TREATED WATER
OUTLET (2 in Diam NPT Threaded PVC)

OF FRAC TANK L _ TANK |

Portable Water Connection (4 x
OPTIONAL LOCATION r FRAC Hose Bibbs)

-
[ ER WEIR

l FRAC WASTEWR I | I
| TREATMENT
| TANK STEM TANK
|
|

Scale in Feet

N

)

‘P%CESS&CONTROL\ l_ — ‘l
>_a/0
usTHe oSO, | e | | T asomon e s
| PANEL [{ o/
I SVE TREATMEN;l MPE TREATMENT WTRANSFORME}?\S l @
I| SYSTEM SYSTEM 1 Electrical Cabling Connector >0
e ——— (]
. . 1o o
Note: Treatment Equipment Compound is not to Scale | . ®
D_0" 0
T ®
___________ || @@ Stage 2
(N T ? \\\\l)@)oﬁ;
% 2,0 % 250 ,’o@)o‘, >0 é o®//
? /0" _ /0 0_0/ 0_0/0 0_0'
g\ 8 g e g \ter o ‘o \ @/
2 0_0 3. 3_B° 0. D_ 0.0_0 B P
. ® ® o /.
b@o@)o”o@oéo o®oéo ol@i.g_@ 2%/ | A
ON@O P R P i B oo:‘@cp'ta rea
® ® ® et ® @ ® /& 4
. _0 5@%@3 > _ 0/ 0_0_0/0
e\ ® /e \2%e 2/ e\ ® / g/
2. 0_0 >_0 2.0 0\ 0
® @ ® ®
_ }f > 0.0 O I o(g@\ o
R Railroa ‘o0 0 “2%0\ 0 c%
e e, N -
AH-D 2/ 0_0
D @ @
>
20 %0
®
)
\ \/
ISTR Trench Area
/
LEGEND APPROVED DATE Environmental
g W KATELLA AVE
(P TCHWELL @ Pressure Monitoring Points —— E Remediation 1gOF\9ANGE, CA 92867
@® MPE/SVE COLACATED WELL W 05/15/20 ! Company
@) SVE WELL e XC 05/15/20 Stage | Pressure Monitoring Points Location
HORIZONTAL SVE WG NG, -
APVD Figure 5-8
TPMP :
® XC 05/15/20 M FEET & INCHES | s 1 or 1




ISTR

Stage 1

ISTR
Railroad Spur Area

LEGEND

4
4

DG-1
DG-2
DG-3
DG-4
DG-5
DG-6
DG-7

(S)
(BR)

SITE MONITORING WELL
PROPOSED MONITORING WELL

2" CAST IRON STEEL WELLS TO TOP OF BEDROCK (~30' bgs)
10' SCREEN FROM ABOVE TOP OF TILL

4" CAST IRON STEEL WELLS TO TOP OF BEDROCK (~35' bgs)
12' SCREEN ON BOTTOM 23'-35'

MPE WELL FROM STAGE 2
SHALLOW
BEDROCK

Northern Area

In Situ Thermal
Remediation (ISTR)
Treatment Areas

/ Stage 2
L/
/
/
y O mPE (5)
/
ISTR  /
Central Area/ /
/0
/ MPE (S)

/

4
DG-3 (S
q}DG-Z (S) ©

Poea (S)

NOTE:
ALL WELLS TO BE LOCATED AT LEAST 15 FEET
LATERALLY FROM EDGE OF ISTR TREATMENT AREAS.

-$-DG-5 (S &BR)

Q}D 64 (9) DG-6 (S & BR)
_$_DG-7 (S &BR)
_$_MW-1058/SR/DR
ISTR Trench Area
Title: DOWNGRADIENT MONITORING WELL
LOCATIONS
Location: DIAZ CHEMICAL SITE
HOLLEY, NEW YORK
Client: US ARMY CORPS OF ENGINEERS
KANSAS CITY DISTRICT
Drafter: Date:
KPB April 2020
m Drg. Size: | Job No.:
(0] fo 11x17 60615479
) pRS Corporation
Scale in Feet “ommemei | CIGOR 59




M
WELL CAP
(SEE DETAlm,__
— CASING ABOVE GROUND SURFACE
—— CONCRETE PAD

GROUND SURFACE (REFERENCE POINT)

LEGEND
2-INCH CAST IRON STEEL CASING ST

\:I GROUT
- BENTONITE SEAL

THERMOCOUPLE FILTER PACK

WITH LEAD WIRE

—=—— 1-FT THICK BENTONITE SEAL
|—=———— SAND FILTER PACK 1 FOOT ABOVE SCREEN

SCREEN
LENGTH =10 FEET

ENDCAP—

2-INCH WELL CONSTRUCTION

NOT TO SCALE
=—TEFLON
VALVE
-\— 5/16" ID TEFLON TUBING

COMPRESSION
FITTING

2"OR4"x1/2"R.

COUPLING 304 SS

RATED FOR TEMPERATURES
AND PRESSURES OF WELL
CONDITIONS

5/16" ID TEFLON TUBING ——
TO BOTTOM OF WELL
SCREEN

THERMOCOUPLE
/ SENSORS
(VARIABLE DEPTH)

DETAIL A

NOT TO SCALE

WELL CAP
(SEE DETAIL A)

4-INCH CAST IRON STEEL CASING

THERMOCOUPLE
WITH LEAD WIRE

SCREEN
LENGTH = 12 FEET

ENDCAP—

4-INCH WELL CONSTRUCTION

— CONCRETE PAD

GROUND SURFACE (REFERENCE POINT)

LEGEND

[ ]
||

GROUT
BENTONITE SEAL
FILTER PACK

—=—— 1-FT THICK BENTONITE SEAL

d
I BOREHOLE DEPTH FOR SHALLOW (S) WELLS WILL BE TO TOP
OF ROCK; BOREHOLE DEPTH FOR DEEPER WELLS (BR) TO BE
ADVANCED SUCH THAT THE WELL SCREEN WILL BEGIN 3 FEET
BELOW THE TOP OF BEDROCK.

NOT TO SCALE

Title: DOWNGRADIENT WELL
CONSTRUCTION DETAILS

Location: DIAZ CHEMICAL SITE
HOLLEY, NEW YORK

Client: US ARMY CORPS OF ENGINEERS
KANSAS CITY DISTRICT
Drafter: Date:
KPB April 2020
11x17 60615479

URS Corporation

40 British American Boulevard
Latham, New York 12110 -




r

OPTIONAL LOCATION _ [
OF FRAC TANK SL_TANK ]

TREATED WATER

OUTLET (2 in Diam NPT Threaded PVC)

Portable Water Connection (4 x

Hose Bibbs)

EXISTING TWO STORY
METAL BUILDING _»‘

|

|

|

|

|

[

[ ER WEIR
FRAC WASTE W I | II
| TREATMENT
\ TANK STEM TANK
|
|

MPE TREATMENT
SYSTEM 2

SVE TREATMENT
SYSTEM

MPE TREATMENT
SYSTEM 1

Note: Treatment Equipment Compound is not to Scale

I~
PROCESS & CONTROL

EQUIPMENT
LECTRICAL]
PANEL

EXISTING
ELECTRICAL
TRANSFORMERS

Electrical Cabling Connector
by GEO

Scale in Feet

N

)

" Galvanized Iron Pipe, TCH Well Connection (Typ.)

10" Galvanized Iron Pipe, Feeder Pipe(Typ.)

/ Stage 2

¥ o 2 2 @ 2 2 @ 2 @ 2 O O O O

S Vaut TG Vo R EEEEEEEEEE T
/ ¢}
/> @/ ' > 3 2 3 3 2 3 3 2 2 O O D D DI O >
/9 a/> oly/ S I I I I T T T T T T O O I s
D CA )
/Baﬂf‘rgaooooooooooooooo@ >
S JNG Wans TN VAn: JZRG JOG JONNC JRNNNG YNNG YOG YOG TG TG TG JONNG JOG YNNG JONNe NN YOG YOG TG Y }
e /9’3 @ 3 2 3 3 D DD DD DD DD DD O @
200 00 0000000003333 O0 » o@
R Railroad
al >3 3 3 3 O IO DI O » )
Area > 3 @ g o >
)
3 )
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
>
)
ISTR Trench Area
LEGEND APPROVED DATE 7 Environ.m'entallsoo W KATELLA AVE
(J TCH WELL DR Remediation FoganGE, ca 52867
TW 05/12/20 I Company
— COMBUSTION AIR PIPING - PIPE SIZE AS INDICATED TITLE . .
CHKD Stage | Combustion Air Piping
COMBUSTION FAN: 17 XC 05/12/20 | — :
APVD B Figure 5-11
XC 05/12/20 [scac 150 ONITS: FEET & INCHES | I




POTW SEWER

Jackson St

Jackson St

Scale in Feet

CONNECTION

GEO'S MAIN
NATURAL
GAS 7UPPLY

TREATED WATER
OUTLET (2 in Diam NPT Threaded PVC)

F_F_/E_'\é
NK ]

OPTIONAL LOCATION R,
L_TaA

OF FRAC TANK

MPE TREATMENT
| SYSTEM 2
|
‘ SVE TREATMENT MPE TREATMENT
| SYSTEM SYSTEM 1

Note: Treatment Equipment Compound is not to Scale

|
EXISTING TWO STORY
METAL BUILDING

2" CS Pipe TCH Well Connection(Typ.

Portable Water Connection (4 x
Hose Bibbs)

~~ EXISTING NATURAL GAS
TERMINATION

el
PROCESS & CONTROL

LECTRICAL| EXISTING
PANEL ELECTRICAL
TRANSFORMERS
Electrical Cabling Connector

EQUIPMENT

s \{)’ —

Stage 1

P Y T Y F

I\ @ >
& &P

SR e A el

@

<]
¥ &
@
@OG " CS Pipe, Feeder Pipe (Typ.)
2 / Stage 2
e L /

> ¢ @ ¢ & 2 3 & 3 > O O
> a3 @ a3 o a o
0@0@0@\0\@O@O@O@O/OOOOGOOOOOOOOOOOOO0
GO@O@@GNO@OGO/OOOOOOOOOOOOOOOOOOO
2/ @ 2 & 3 3 @ & @ 3 2 3 3 0 O O O

O@O@O@@@0@0\&4@@0@@0OOOOOOOOOOOOOO@\

9 &9 o/ o/ &9 /0 a9 &9 o/ 2 2 2 3 3 3 3 3 0 0 3 3 3 O O O
(&‘O@O@Cl@0@@@O@O@O/OOOQOOOOOOQOOOOOO
¥y &I &I O

3 &/ &3 O

>

@ @ © @ @ @ & @ @
@ © © @ ® @ @ @ @

(€]

IST<F’2 Trench Area

LEGEND APPROVED DATE Environmental
P 1500 W KATELLA AVE
(P TCHWELL DR I Remediation FoganGE, ca 52867
NATURAL GAS MANIFOLD -PIPE SIZE AS INDICATED ™ 05/12/20 I Company
CHKD Stage 1 Natural Gas Manifold
XC 05/12/20
— SIZE B DWG NO. F|gure 5_1 2
XC 05/12/20 [scae 150 FEET & INGHES I




(Total x 17)
25A 3 Pole Typical

YABN

Blower , : Blower : Misc.
Comb. Comb. MPE Chiller Skid SVE Skid Cc3 c3 c3 COMP Comp. Comp. H20 Office
Fans Fans 65HP ';"OPE ';)AOPE 45HP g(\)/i 80 A 80 A 80 A 200 A 200 A 200 A 50 A Chiller
100 A 70A Heat T.
50 A
25A 25A )\ M M
| M M M
i
100 SP 80 SP —}J _}J
PPI 50 SP PP2 80 SP PP3
200 200
50 SP 80 SP
400 A 20 5p 400 A 50 op 400 A
50 SP 50 SP
I—» Trailer/Container
|—> Inside Building
| | | | |
@ +® @ +® +®
400 A Kw Metering 400 A 250 A 200 A 400 A
(Typical for 4)
400 A 400 A 250 A 200 A 400 A
CB CB CB CB CB
APPROVED DATE Environmental
e 1500 W KATELLA AVE
S I I Remediation FaranGE, ca 92867
TW 12/12/19 I Company
TITLE
CHKD Electrical One Line Diagram
BK 12/12/19
APVD . prere Figure 5-13
BK 12/12/19 [scae ONITS: | e 1 o 1




TREATED WATER
OUTLET (2 in Diam NPT Threaded PVC)

_____ Portable Water Connection (4 x

OPTIONAL LOCATION _ [~ FRAC Hose Bibbs)
OF FRAC TANK L_TANK _ |

G ]
WEIR
|| FRAC I | TREATMENT | |
| TANK TEM TANK
|
EXISTING TWO STORY !

|

[

|

» MPE TREATMENT =
|

|

e
PROCESS & CONTROL
EQUIPMENT

by GEO
Note: Treatment Equipment Compour&d is not to Scale

6||

METAL BUILDING \ SYSTEM 2 LECTRICAL EXISTING
I PANEL ELECTRICAL \\ -
[ leTREATMENT MPE TREATMENT I ', TRANSFORMERS
|
| SYSTEM SYSTEM 1 J Electrical Cabling Connector
[

Scale in Feet

N

)

® g /
2" CS Pipe, SVE Well Connection (Typ.) @‘ 6L o/
// e @ /@ ® /
"/ \ @)// ® ® @ ® ® ®
®, @\x@ /& ® /5 \ @ ® ®
&/ el SR/ Gentfal Avea® ® /e \®/ e
®- @ e\ ® /g e\ @ /g .
8/ g\ ® ¢ * /e \*®/ @ .
/® ® ® ® ®
: ® / ®
R Railroad v/ e ® .
A a¥-
I ®
®
®
®
®
®
®
ISTR Trench Area
/
LEGEND APPROVED DATE Environmental
N 1500 W KATELLA AVH
® MPE/SVE COLACATED WELL e GEO Remediation ['dranGE. ca 92867
® SVE WELL W 05/12/20 | | Company
HORIZONTAL SVE o 05/12/20 Stage 1 SVE Manifold
——— SVE MANIFOLD - PIPE < B oHere Figure 5-14
SIZE AS INDICATED XC 05/12/20 [ 120 ™™ reet @ moRES P




TREATED WATER

OUTLET (2 in Diam NPT Threaded PVC)

OF FRAC TANK ML TAank

Portable Water Connection (4 x
OPTIONAL LOCATION _ [~ FRAC Hose Bibbs)

STEM

WASTE WATER WEIR J:
TREATMENT J TANK

|
EXISTING TWO STORY MPE TREATMENT
METAL BUILDING SYSTEM 2

e
PROCESS & CONTROL
EQUIPMENT

|

|

| SVE TREATMENT MPE TREATMENT
I SYSTEM SYSTEM 1

[

| Ep—————————

LECTRICAL| EXISTING
PANEL ELECTRICAL
TRANSFORMERS
Electrical Cabling Connector

________________________ by GEO

Note: Treatment Equipment Compound is not to Scale

2" CS Pipe, MPE Well Connection (Typ.)

6"

ISTR Northern Area

®

" CS Pipe,

Feeder Pipe (Typ.)

Scale in Feet

N

)

efNe /B, 6 ® g e © -
®@//®@®@®@®®®®®®@
® g ® ® ® ® ® @ ® ®
FRGentFal Adea® e ©® o ® @ @ @ @ g
8 /¢ s ® & e © - .
@ B & ©® g .
® o @ ®
. ® ®
R Railroad o “ . o
A a¥- =
I & ®
®
®
®
®
®
®
ISTR Trench Area
LEGEND APPROVED DATE Environmental
f ! 1500 W KATELLA AVH
® MPE/SVE COLACATED WELL o E Remediation [JzanGE Ca 92867
® SVE WELL TW 05/12/20 Company
CHKD Stage 1 MPE Manifold
— MPE MANIFOLD - PIPE XC 05/12/20
SIZE AS INDICATED 5= B pwa o. Figure 5-15
XC 05/12/20 [scac 150 FEET & INCHES S ——




/ELECTRICAL TRAY
/NATURAL GAS

Reflective Thermal Insulation
Surface Tiles

APPROVED DATE Environ.m(.-:-ntallsoo W KATELLA AVE|
S Remediation [JranGE ca 92867
TW 05/15/20 Company
CHKD Typlcal Stand Details
XC 05/15/20
— SIZE B DWG NO. Figure 5_1 6
XC 05/15/20 SCALE NTS UNITS: sHEET ] oF 1
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Io®ofo

~<®
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<
m

—

DSP1

-@ KO-1

@3

@ NS e HX-2-AC
[Scrubber

1
=)

HX-1-WwW

GLYCOL
_@ CHILLER

©

Water
Tower 1
gk} vy

ko]

DISP2

&

BYPASS

COMP1

4 ©

T

g
8

__® — > 0O—%

Y
N

LEGEND
MPE VAPOR FLOW
SVE VAPOR FLOW

AIR ACTUATED
PISTON VALVE

FLOW METER

SUBMERSIBLE PUMP

HIGH HIGH
LEVEL SENSOR

PRESSURE
INDICATOR

WATER HEAT
EXCHANGER

X

CNORE

=

z .
? g@ | T vent &l ATMOSPHERE
L SP: L - @_ @ B a X
HT-1 I-lx1—<— ch M—jL G?C [ol<+tH Bag Filter Iij wrt V] Vv
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SPs 3 SP9 P
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HX-4-WW SUR
TAI
Water %ﬁ
T
ogver gq W
T . ?
‘ i
@ BYPASS
NAPL LINES —_ REGENERATIVE AIR LINE ® ORGANIC VAPOR ANALYZER @ BLOWER
WATER LINES CHILLER CYCLE V Y STRAINER @ MPE WELL
BUTTERFLY VALVE (f PRESSURE REDUCING VALVE A LIQUID CHECK VALVE @
SVE WELL
BALL VALVE {Ej CENTRIFUGAL PUMP (@© LOWLEVEL SENSOR o
Mass Table Tag ® HIGH LEVEL SENSOR @ DIGITAL TOTALIZER
LIQUID SAMPLING POINT (LSP) i
TIESIZT%LURE lﬁ EE_ETSE,\\#WH 5 MICRON PAPER Dy APPROVED DATE EnVl ron.m'entalﬁoo W KATELLA AVE
TSEE“f\EEOR;TURE X VAPOR SAMPLING POINT (SP) /. VAPOR CHECK VALVE DRAWN Remed lation ORANGE, CA 92867
::;$%Q(':RHANGER VAPOR FLOW METER [OFSA FLOAT SWITCH ALARM W 03/05/20 | Company
CHIKD Process Flow Diagram
XC 03/05/20
APVD B Figure 5-17
XC 03/05/20 ST A oeer 1 oF 1
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Sp7
\% v
GAC GAC
SP5 1 SP6 2
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BE‘IVQ 4'PVC

DISP2 ‘

® ?

2psP1
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SURGE
TANK

BFV21Q TBFVS5 COMP1 C3-1
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BYPASS TRV
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= QIQ AIRTO AIR VFM] VAPOR FLOW METER FLOAT SWITCH ALARM 9
EXCHANGER >3\ HEAT EXCHANGER Drs XC 03/05/20
SIZE DWG NO.
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Figure 6-1

ISTR System Field Construction Sequencing

Perform Excavation Area
Delineation Mod

Mob to Site

T

Perform DBCP Test Pitting
Obtain Air Data

v

Remove concrete and debris where
necessary. Fill voids if necessary.

v

Survey Site

v

Use Phase 1 insulating cap demo
debris to fill depression North of
Bldg F and cover with stone

v

Obtain data and prepare soll
excavation.
WP Addendum (specs, vol, etc.)

—

Drill Stage 1 TPMP’s and
Baseline soils and ISTR wells

A

At certain intervals of drilling completion

Excavate soils (limited to only

_».| Store drill cuttings in covered roll-off

amount to be incorporated)

—*

Backfill pits (in sections, if
necessary)

Connect conveyance hoses,
piping, and wires. Complete MPE
well stringers, well heads, and
TCH combustion heater units.

v

Connect to Above-Ground
Treatment System

Commission System

»la
Ll ]

v

Disperse Soils to incorporate into Stage
1 ISTR (use forms for edging)

e

Add gravel and perlite and install HSVE
laterals

v

Cover with insulated liner to mitigate
vapor emissions, odors and dust

L |

Seal edges of plenum

-

Cover insulated liner with road base
material

v

Seal edges of cap

v

| Test plenum and seals for vapor
containment




ERT25

ERT-3
/\ ()

Q.
IRAYE
2 EXCAVATION 5A
EXCAVATION 5

BUILDING
H

-%z;________--_

Van Buren St

T
i N
| &
O
EXCAVATION AREA 5/5A I SRR L <
SITE ACCESS ROUTE
(SUPPORT VEHICLES) o] Jackson St
* [ | '
N\__eH eH ¥ —o
‘--*--_-ﬁﬂ--tih_ - I
1
i
J 1
N, 1
RSN ° |
-~ |
- ISTR STAGE 1 1
2
§~ | Legend
oV ' . . .
§- & ® EXCAVATION1 ||g Proposed Pre-Excavation Boring Location
~§- ERT-27 X_ ! @  Historical Boring Location
5 2 o0 ® @ 1 - - -
- ~§ N BUILDING I n L ___) Diaz Facility Property Boundary
~§~ ~“~ ERT-3 H £ _
5 Y N o, O\ (©) | ) EXCAVATION 2 s : Excavation Area
X ERT-2 [ %)
~§~ §~ ~ ERT:254 @ 47 ; ® L@* o e : Phase | Thermal Treatment Area
O, LXERT-25B™ ERT-5@ e
§~ S LB - ERT-6 (] ¢ D Phase 2 Thermal Treatment Zone
N Q.l NS (4] ERT-7 ¢ ERT-20
EXCAVATION 54 N, @ERT-4 @ERT-28 4 @ERT-15 ————- Former Groundwater Recovery Trench
(SEE INSET ABOVE) 2> ' ISTR STAGE 2 ~
> ISTR STAGE 1 @ERT-30 o
S > . 4 @ERT-16 (4] —=eH— Overhead Electric Line
X X "' ERT-26 ERT-9 @ " ® ) EXCAVATION 3 . _
SRS ® 00, ® cERTY7 ERT-19. ——— Trench Drain full of Debris
N
ERT- x—— Fence
N
DS, N ® ERT-24 @ === Railroad Tracks
X |
& | N
ISTR TRENCH : A
! 0 50 100 200
- I e —
Feet
| &
HAUL ROUTE : & :
oL ROU | & Title: PRE-EXCAVATION SAMPLING
LOCATIONS
- -L 4 - —— ] -
% | Location: DIAZ CHEMICAL SITE HOLLEY,
’ 1 NEW YORK
% ,'6 ¢ Client: US ARMY CORPS OF ENGINEERS
\,L KANSAS CITY DISTRICT
Cadbury Way ~§~ , OH~ Drafter: Date:
"-~ Sal '/ JB February 19, 2020
~§~ ~s ’ Drg. Size:  |Job No.:
- ~
S8 ~J & 11 x17 60615479
Vi -- / _URS Corporation
Clerans p, s / e hen ki FIGURE 6-2




TREATED WATER
OUTLET (2 in Diam NPT Threaded PVC)

Portable Water Connection (4 x
Hose Bibbs)

OPTIONAL LOCATION _ [
OF FRAC TANK SL_TANk _ ]

ISTR Northern Area

Scale in Feet

N

)

r|——j """"" ol E"ﬁ@;;" |
iI -T—EQ(K: TREAJT’E:\” 1A I‘ ‘P%CESS & CONTROL [
EXISTING TWO STORY ! MPE TREATMENT I EQUIPMENT .
METAL BUILDING | SYSTEM 2 ! LECTRICAL EXISTING

I I WELECTRICAL

| SVE TREATMENT MPE TREATMENT ‘ TRANSFORMERS

I SYSTEM SYSTEM1 | Electrical Cabling Connector

LT by GEO

Note: Treatment Equipment Compound is not to Scale it
Stage 1 , Stage 2
. s . - /
s s //
* { 5 s e bt 5 - e
. /
ISTR Central Area .
s / . s s s . . s s
/
/
o« s s s
: s -
R Railroad ® “
A r q
%
%
%
ISTR Trench Area
LEGEND APPROVED | DATE ! Environmental
f b 1500 W KATELLA AVH
, S G I 0 Remediation FaranGE, ca 92867
& BASELINE SOIL SAMPLING AND TPMP POINTS: 69 900 FT° AREA TW 03/05/20 I Company
kD e Baseline Soil Sampling and TPMP
NOTE: ALL TPMPS TO BE CO-LOCATED WITH BASELINE SOIL BORINGS XC 03/05/20 | _ ___Locations
APVD B ' Figure 6-3
XC 03/05/20 [scae 150 ™ FEET & INCHES | I




TREATED WATER
OUTLET (2 in Diam NPT Threaded PVC)

OPTIONAL LOCATION _ [
OF FRAC TANK L

Portable Water Connection (4 x
Hose Bibbs)

Scale in Feet

| 1
|
| ! N~ ‘ )
| PROCESS & CONTROL
EXISTING TWO STORY ‘ MPE TREATMENT ‘ EQUIPMENT
METAL BUILDING | SYSTEM 2 I LECTRICAL EXISTING o
I I| PANEL ELECTRICAL S31
| SVETREATMENTJ MPETREATMEil I TRANSFORMERS
I r SYSTEM SYSTEM1 _: Electrical Cabling Connector |
________________________ by GEO
Note: Treatment Equipment Compound is not to Scale S82
Stage 1 ——— Stage 2
I I I 1 .
| 1 1 L@
@ | @ | @ | \\ 5% L //
s8 | s12 | s16 | s21 | T b | am I i
Jr__Jr__Jr__—ll 526 | @ | 4 | @ @ | @ @ |
| | | I | S3 | S35 | sS4 S§47 | S50 8§53 |
D D D D | | / |
| | S17 | S22 | 7 —— /— — —— —— —— ——
T _fé'l_]!ﬁ Cenftral Area | |
L &6/ & S45 S48 | S51 S54 |
[ar | [ar [ar |
. S49 |  S52 S55 |
R Railroad | |
A rés
.
I
'ékg
J
ISTR Trench Area
ya
— APPROVED DATE Enwron-m-entallsoo W KATELLA AVE
SR Remediation [2RANGE ca 92867
5 Sampling Points: 69 900 FT? AREA W 03/05/201 Company
KD Confirmation Soil Sampling
XC 03/05/20 |_ — Locations
APVD B ' Figure 6-4
Xc 03/05/20 [*** 1.50 ™ FEET&INCHES sweeT 1 OF 1




ISTR Railroad

Area

Stage 1
0 & & &
MPE-19 MPE-26 MPE-41 MPE-51
&
MPE-43
&
MPE-64

ISTR Northern Area

MPE-5
MPE-50

MPE-71
MPEZ73

MPE-82

/
lyt/ral Area

ISTR Ce

Stage 2

0 35

Scale in Feet

N

)

LEGEND

&
MPE-# MPE Well Used to be Performance Monitoring Well: 27

2,000 ft? Area

Environmental

APPROVED DATE ‘o 1500 W KATELLA AVH
S Remediation FaranGE, ca 92867
TW 03/20/20 I Company
— T Stage 1-Performance Monitoring
GG 03/20/20 Well Location
APVD o B oHene Figure 6-5
GG 03/20/20 [scae 135 ™ FEET & INCHES I




Stage 1

Stage 2

0 35

Scale in Feet

/ N
/
L /
/
/ MPE-93 MPE-111 MPE-118 MPE-132 MPE-138
/ -
// l\‘/éng- 52
/
ISTR Central Area
/ i - MPE-128 i i i
/ MPE-96 MPE-134 MPE-140 MPE-154 )
/ S%E—ltil
/
/ ®
/ "\A:F;E_97 MPE-155
MPE-115 MPE-130 MPE-136 MPE-150
_ MPE-L70
l&%E-lOS
MPE-166
MPE-173
ISTR Trench Area
LEGEND APPROVED DATE EnV|r0n.m'en‘caI1500 W KATELLA AVE
M?E-# MPE Well Used to be Performance Monitoring Well: 26 prAwn Remed Iatlon ORANGE, CA 92867
' TW 03/20/20 I Company
2,000 f Area ST e Stage 2 Performance Monitoring Well
GG 03/20/20 Location
APVD o B prene Figure 6-6
GG 03/20/20 [scae 135 ™ FEET & INCHES | I




Figure 7-1 Remediation Team Organizational Chart
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APPENDIXA Historical Building Information

Remedial Action Work Plan

Diaz Chemical Superfund Site
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Figure 20:

Undated aerial photograph of Diaz Chemical Company Facility.
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USEPA Removal Action, Diaz Chemical Facility (Earthtech 2004).
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40 Jackson St - Google Maps https://www.google.com/maps/place/40+Jackson+St,+Holley,+NY+144...

40 Jackson St

X= Voids found during demobilization

void seen thru old
x/— soil boring

3-4 ft deep under
concrete pad and
filled with debris

Imagery ©2018 Google, Map data ©2018 Google 50 ft

40 Jackson St
Holley, NY 14470

1of2 10/8/2018, 11:16 AM


g5eceemh
Callout
3-4 ft deep under concrete pad and filled with debris

g5eceemh
Callout
void seen thru old soil boring


APPENDIXB Holley Electrical-Water Service Application

Remedial Action Work Plan
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Delivery Order Number W912DQ 19F3063
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VILLAGE OF HOLLEY
72 PUBLIC SQUARE
HOLLEY, NY 14470
COUNTY OF ORLEANS
585-638-6367
FAX: 585-638-7540

1. Print Name: AECOM - TONY, YE Account#:

2. Drivers License# Social Security#
3. Address: 40 JACKSON STREET, HOLLEY, NY 14470 Date:

4 Mailing Address: 257 WEST GENESEE STREET, BUFFALO, NY 14202
Move In Date: TBD (est. 03/2020)

5. Telephone Number: 716-923-1232
Work: TONY.YE@AECOM.COM _X Blectric/_X Water

6 Marital Status:
7. Spouse’s name and Maiden Name: :
8 Have you ever resided in the Village of Holley: Yes____ No

************************************************************************

Residential Renter:

Commercial Renter: X
3% Floor

9, Residential Owner: _
-Commercial Owner:
10. Apartment Location: 1°" Floor _____ 2" Floor

12. Do you have Gas Heat or Electric Heat ?
13. Are you presently employed? Name of Company:
Address Phone

14, Are you a student? Name of Institution:

15. Do you have a rental lease? Period it covers:

16. Do you intend to reside at this location for more than a year?

17. Are you 62 years of age or older?

18. Are you receiving public assistance, supplementary security income benefits or
additional state payments?

1, TONY, YE , REQUEST ELECTRICAL SERVICE AT THE ABOVE
LOCATION, TFULLY UNDERSTAND THAT THE SERVICE IS BEING SUPPLIED BY

~ THE VILLAGE OF HOLLEY, NY, UNDER ITS RULES, REGULATIONS AND
GENERAL SCHEDULES AS FILED PERIODICALLY WITH THE NEW YORK
POWER AUTHORITY. SAID SERVICE IS TO BE PAID FOR BY THE UNDERSIGNED
IN ACCORDANCE WITH SERVICE APPLICABLE. ALSO, THAT THE LANDLORD
WILL BE NOTIFIED MONTHLY OF ANY OUTSTANDING BALANCES OF BILLS

UNPAID.

Signature of Subscriber

Village of Holley Use Only

ELECTRIC DEPOSIT REQUIRED: YES _X NO
AMOUNT OF DEPOSIT: §__200.00

WATER DEPOSIT REQUIRED: YES - $25.00 NON-REFUNDABLE




NOT APPLICABLE

VILLAGE OF HOLLEY
PAGE 2

Account Number:

0CZUPANCY INFORMATION:

PLEASE CHECK EITHER ‘YES’ OR ‘NO’ COLUMN AS IT PERTAINS TO
YOUR HOUSEHOLD AND FILL IN ALL OTHER REQUIRED INFORMATION.

DOES YOUR HOUSEHOLD HAVE THE FOLLOWING?

1. Children under 18 years old?
Name :
Name
Name

2. A handicapped occupant?

‘3. A life support system?

4. An occupant 62 yrs of age or older? ' |

5. An occupant with/any serious illness or
factual information that loss of electricity

\/ 4
/ .
ExplaNDetail (Dialysis, Iron Lung, other): /

N\ .
Explain in Dt%\lo\ﬂler Reasons): /




APPENDIXC Holley Sanitary Sewer Discharge Approval Request

Remedial Action Work Plan

Diaz Chemical Superfund Site

Village of Holley, Orleans County, New York
Contract Number W912DQ -15-D-3006

Delivery Order Number W912DQ 19F3063
\\uschl1fp001\data\Projects\Jobs\Rem_Eng\Project Files\Diaz Superfund Site\Final RAWP\URS-Diaz-Final RAWP-5-17-20 new edits.docx



URS Group, Inc.
12120 Shamrock Plaza, Suite 300
Omabha, NE 68154

Aric Albright March 5, 2020
Village of Albion -

Joint Municipal Industrial Pollution Control Facility

14740 Densmore Street

Albion, NY 14411

RE: Diaz Chemical Site — Treated Water Discharges

Dear Mr. Albright,

This letter provides details regarding the proposed discharge of treated process water to the sanitary
sewer at the former Diaz Chemical Site (the Site) in the Village of Holley, New York. The treated water will
result from planned Phase Il remediation activities at the Site. The intent of the provided information is
for your review and issuance of an approval letter for the discharge as described herein.

Water discharges will consist of extracted groundwater (condensed vapor and extracted liquid water)
generated through the in-situ thermal remediation (ISTR) process. ISTR system startup is currently
planned for November 2020. Extracted and condensed liquids will be processed through a treatment
system. The treatment system will include a weir tank and bag filters for removal of solids prior to
processing through liquid phase granular activated carbon (GAC) vessels for removal of site constituents
of concern. Collected vapors will also be processed through a condenser unit for removal of non-
aqueous phase liquid (NAPL) prior to liquid GAC treatment as described above. The treated water will be
stored in holding tanks prior to discharge to the sanitary sewer via a permanent connection to the
manhole on Jackson Street. Discharge will be achieved by gravity flow through a below-grade pipe. A
figure detailing the proposed sewer connection is provided in attachment.

The proposed discharge will be continuous in nature, and estimated flows are further described as
follows:

e Mean continuous discharge rate of 7 gallons per minute (gpm).

e Minimum continuous discharge rate to the sewer is estimated to be 3 gpm.

e Maximum continuous discharge rate to sewer is 25 gpm limited to a period of less than 4 hours in
any 24 hour period. This range of flows is a safety factor to account for the uncertainties in totalized
groundwater extraction rates from the MPE wells at various stages of operation.

e Sustained flows above 10 gpm are not anticipated for durations of more than 4 hours during any 40
hour period.

Page 1



URS Group, Inc.
12120 Shamrock Plaza, Suite 300
Omabha, NE 68154

For peak flow rates anticipated to be sustained for longer than 4 consecutive hours of operation:

Peak water production from condensing of condensable-portion of vapors is estimated to be
at a sustained rate of 10 gpm.

At this rate of 10 gpm, the combined capacity of the primary 21,000 gallon holding tank plus
the reserve [separate] 21,000 gallon holding tank will allow for at least 67 hours of on-site
holding capacity.

The discharge will meet the following criteria:

TDS discharge limit will be 1100 mg/L and TSS discharge limit will be 200 mg/L.

BOD-5 limit will be 200 mg/L.

Ammonia discharge concentrations will be monitored.

Site Contaminants of Concern (COCs), including volatile organic compounds (VOCs) and semi-

volatile organic compounds (SVOCs) will be tested for comparison with the cleanup standards
presented on the attached draft table. Note that a number of compounds are identified as ‘to
be determined’ due to ongoing laboratory method development.

A monthly report will be submitted to the Pollution Control Facility on the 28" day of each month that
includes analytical results for weekly samples of Site COCs and monthly samples of TDS/TSS, BOD-5, and
NH3. Due to the lab lag, the first monthly report will include samples from week 1 and 2, while the
following reports will include week 3, 4, 1, and 2.

URS understands that the approval letter for the discharge will include the Diaz's VOCs and SVOCs and
water quality discharge criteria and the discharge rate. The finalized table of Site COCs will be provided
to the PCF in future correspondence following completion of method development.

We appreciate your ongoing cooperation in this important project. Please do not hesitate to contact me
with any questions or comments.

Sincerely,

3/5/2020

James T. Honda, PE Date
(518) 951-2303
URS Project Engineer

Cc:

Mayor Brian Sorochty, Village of Holley

Dave Nenni, Department of Public Works - Village of Holley
Travis Young, USACE Kansas City District

John DiMartino, USEPA

Mike Niederreither, URS Project Manager
Page 2



DRAFT Proposed Discharge Limits
Diaz Chemical Site Phase I Remediation

Title: Jard Company RI/FS SAP: Phase 1 and 2 Soil, Sediment, and Surface Water

Chemical of Concern CAS# Limit Units
1,1,1-Trichloroethane 71-55-6 5 ug/L
1,1-Dichloroethane 75-34-3 5 ug/L
1,1-Dichloroethene 75-35-4 7 ug/L
1,2-Dibromoethane 106-93-4 5 ug/L
1,2-Dichloroethane 107-06-2 5 ug/L
Benzene 71-43-2 1 ug/L
Chlorobenzene 108-90-7 5 ug/L
cis-1,3-Dichloropropene 10061-01-5 5 ug/L
Cyclohexane 110-82-7 5 ug/L
Ethylbenzene 100-41-4 5 ug/L
Isopropylbenzene 98-82-8 5 ug/L
m,p-Xylene 179601-23-1 5 ug/L
Methylene Chloride 75-09-2 5 ug/L
o-Xylene 95-47-6 5 ug/L
Styrene 100-42-5 5 ug/L
Tetrachloroethene 127-18-4 5 ug/L
Toluene 108-88-3 5 ug/L
trans-1,2-Dichloroethene 156-60-5 5 ug/L
trans-1,3-Dichloropropene 10061-02-6 TBD ug/L
Trichloroethene 79-01-6 5 ug/L
Vinyl Chloride 75-01-4 2 ug/L
2-Butanone 78-93-3 NA ug/L
Methylcyclohexane 108-87-2 NA ug/L
1-Bromo-2-chloroethane 107-04-0 5 ug/L
1,3-Dibromobenzene 108-36-1 5 ug/L
Fluorobenzene 462-06-6 5 ug/L
4-Chlorobenzotrifluoride 98-56-6 5 ug/L
1,4-Dibromobenzene 106-37-6 5 ug/L
1-Bromo-3-fluorobenzene 1073-06-9 5 ug/L
1-Bromo-4-ethylbenzene 1585-07-5 5 ug/L
3,4-Dichlorobenzotrifluoride 328-84-7 5 ug/L
4-Bromofluorobenzene 460-00-4 NA ug/L
1,2-Dibromo-3-chloropropane 96-12-8 0.04 ug/L
2-Bromopyridine 109-04-6 TBD ug/L
3-Nitro-4-chlorobenzotrifluoride 121-17-5 TBD ug/L
3-Amino-4-chlorobenzotrifluoride 121-50-6 TBD ug/L
3-Bromoacetophenone 2142-63-4 TBD ug/L

Notes:

CAS # - Chemical Abstracts Service Registry number

NA - Not Applicable
TBD - To Be Determined

Revision Number: 0

Revision Date: June 2018
WS 15 — Page 92 of 232



SAWCUT ASPHALT (TYP.)

BACKFILL TRENCH AND
RESTORE ASPHALT
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}
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PORTION OF TREATED WATER DISCHARGE TO BE
BURIED BETWEEN WORK ZONE AREA SECURITY
FENCE AND EXISTING MANHOLES.
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Title: SANITARY SEWER
CONNECTION DETAIL

Location: DIAZ CHEMICAL SITE
HOLLEY, NEW YORK
Client: US ARMY CORPS OF ENGINEERS
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Drafter:

Date:
February 2020

KPB

11 x17

Job No.:
60615479

URS Corporation
40 British American Boulevard
Latham, New York 12110

FIGURE 4-5




APPENDIXD NYSEG Natural Gas Service Request Form

Remedial Action Work Plan

Diaz Chemical Superfund Site

Village of Holley, Orleans County, New York
Contract Number W912DQ -15-D-3006

Delivery Order Number W912DQ 19F3063
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GAS CONSTRUCTION STANDARDS AND INSTALLATION MANUAL

45.04

9.0 COMMERCIAL AND INDUSTRIAL ELEVATED PRESSURE COMMITMENT
LETTER
ELEVATED PRESSURE COMMITMENT LETTER

Customer Name:

Service Address:

Requested Service Pressure: " Y2psig . 1psig 2psig : 3psig ‘ 5psig 1:10psig (check one box)
Estimated Demand (MCFH):

Service pressures in excess of 77 water column require special precautions and construction practices. Your entire

gas piping system, including pressure reduction regulators, must be installed according to the requirements of the

Fuel Gas Code of New York State, New York State regulations and other local regulations as these requirements or

regulations may be amended, modified or superseded. There may also be requirements imposed by your fire

insurance carrier and local building inspector. If you have any questions, please call
at

PLEASE READ THIS SECTION CAREFULLY AND COMPLETELY

| agree, in signing below, to the following:

. I will install or cause to install all of my piping and related equipment in accordance with the most current
editions of the Fuel Gas Code of New York State, New York State regulations and other local regulations
and manufacturer’s instructions.

. I will install a pressure-reducing device on any appliance that is designed to operate at a pressure less than
the delivery pressure.

. I will install a vent piping system leading to the outdoors for any and all pressure regulators and pressure
relief devices.

. I will notify the Company before making any changes/additions to my piping system or appliances.

. I will perform an annual inspection of my pressure regulators and relief devices. Qualified individuals should
perform these inspections.

. The Company has no responsibility for my gas appliances and related gas equipment such as regulators and

relief devices that I, my contractor or builder have installed or will in the future install and | agree to take full
and complete responsibility for my gas appliances and related gas equipment such as regulators and relief
devices.

As a new customer, | will reimburse the Company $350* for the increased cost in providing this
elevated delivery pressure. *Plus appropriate sales tax.

As an existing customer, | will be reimburse the Company for the incremental cost to provide the
required pressure, meter set upgrade and any costs associated with service work.

It is further agreed, for delivery pressures greater than 2 psig:

» | will install devices for the sole purpose of automatically taking over in an emergency to controi the
downstream pressure in the event of a regulator failure. This can be done by using internal relief
regulators, a monitor regulator system, a separate pressure relief valve or a high-pressure shut-off
switch and valve.

Authorized Representative (print):

Signature: Title:
Date:
DISTRIBUTE COPIES TO: Gas Meter Lab, Gas Marketing, District Engineering, and Customer NG-089 (12/24/07)

' Section 45.04 ‘ Revision Date — 10/1/2007 T Page 6 ]




‘ Natural Gas Notification #:

NYSEG commitment Letter for Nonresidential Natural Gas Service

Dear Applicant,

Thank you for starting the process of obtaining natural gas service from NYSEG. To bring natural gas to your building, piping is installed in a trench approximately

18 to 24 inches deep that runs from the natural gas main in the street to your building. Upon completion, NYSEG restores the excavation by filling the trench with
existing soil and raking. Final restoration of the trench from the property line to your structure, including paving, seeding, landscaping, additional raking, watering
and any additional fill is your responsibility. Final restoration of the trench from the property line to the natural gas main in the public right of way is done by NYSEG.
For new construction, the areas where piping will be located need to be within 6 inches of the final grade before the natural gas service can be installed.

(A) EQUIPMENT INSTALLATION
Please list the equipment you intend to convert or connect to natural gas and whether it will be within 3 months of gas service being installed at the
address below or if you plan on installing the equipment in 1 to 3 years.

Equipment Description Input Rating | Number of Units| Estimated Annual Therms | Estimated Installation Date

O within 3 months O 1-3 years

O within 3 months O 1-3 years

O within 3 months O 1-3 years

O within 3 months O 1-3 years

O within 3 months O 1-3 years

(B) SERVICE INSTALLATION
Please check the box that applies:
O | am ready for natural gas service and wish to have the service installed as soon as possible once all other requirements, permits, etc. have been
satisfied. (This form must be received before NYSEG can apply for any necessary permits.)

O | am not ready for service now but would like to schedule the natural gas service to be installed on or before

(Date service desired)

PLEASE READ THIS SECTION CAREFULLY AND COMPLETELY

| agree in signing below to the following:

e | will complete installation/conversion of my equipment, listed in section A (above) within 3 months from the date said service is installed
by NYSEG. I understand that if I do not, | will pay the full cost incurred by NYSEG for the installation of this service.

e NYSEG has no responsibility for my natural gas appliances and related natural gas equipment such as interior piping and fittings that I, my contractor
or builder have installed or will install in the future, and | agree to take full and complete responsibility for my natural gas appliances and other
natural gas equipment such as interior piping and fittings.

e | will install/cause to install and test all natural gas appliances and related natural gas equipment in accordance with the latest editions of all
applicable codes and manufacturer's requirements.

e NYSEG will only walk through and visually inspect my premises for the following non-standard conditions that appear in plain view: (1) improper use of
piping materials, (2) missing or improper venting system, (3) inadequate appliance air supply and (4) inadequate clearances to combustibles. NYSEG
will not perform any other inspection activity or test or light pilot lights on my appliances. | agree | will cause my contractor to perform an air pressure
test on the gas lines to ensure the lines are completely sealed and to otherwise make the premises ready and able to take natural gas service in
accordance with all applicable codes.

Applicant Signature _ TON Date '/2020

Service Address (Please Print)

Telephone

Please email an electronic copy of this signed application to NYSEGESI@nyseg.com or fax to 844.515.1573 or mail to NYSEG, Attn: Energy
Service Installation, Customer Relations Center, P.0. Box 5240, Binghamton, NY 13902-5240.

13-0430



‘ Natural Gas Notification #:

NYSEG Nonresidential Natural Gas Service Request Form

CUSTOMER INFORMATION

Name

Address

city_E State ZIP 2

Telephone

PROJECT LOCATION > If different from address above
Address

City State ZIP

PROJECT INFORMATION

Request type: () New Service O Relocation O Temporary Service
Customer type: O Commercial O Industrial O Municipal
Building type: O New Construction O Addition O Existing Square Feet

Is a an HVAC contractor, engineering firm or general contractor involved in this project? O Yes (please provide information below) O No

HVAC Contractor Telephone

Address

City State ZIP
Engineering Firm Telephone

Address

city BUFFA State 2P
General Contractor Telephone

Address 1:

City ORA State ZIP

PLANS > Required for new construction and additions

Please attach the following construction blueprints if available: site utility plan, site grading plan, floor plan and elevations. Show desired service
location on site utility plan.

continued ...
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METER DELIVERY PRESSURE REQUESTED

O Standard (7 inches water column) O Elevated (14 inches water column)* O Elevated pressure®

If elevated pressure is requested, please explain why.

W.C. Or psi

Underground fuel line: O Yes (contact NYSEG for requirements) O No

METER NUMBER

STORE/SUITE INDENTIFIER*

TOTAL Btu/hr

*Fuel lines must be labeled with this identifier if more than one.

Do you intend to install sub meters at this location?
O No O Yes - If yes, you may be required to submit a petition to the Public Service Commission and receive their approval. All approvals need to be
received by the company before service can be energized.

NATURAL GAS EQUIPMENT > Please itemize the input British thermal units (Btu) for each appliance.

> SPACE HEATING EXISTING (i applicable)
Furnaces Quantity Btu/hr
Boilers Quantity Btu/hr
Unit Heaters Quantity Btu/hr
Roof Top Units Quantity Btu/hr
Other Quantity Btu/hr
Other Quantity Btu/hr

> PROCESS EXISTING (if applicable)
Quantity Btu/hr
Quantity Btu/hr
Quantity Btu/hr
Quantity Btu/hr

_ Quantity
_ Quantity
__ Quantity
__ Quantity
_ Quantity

Quantity

Quantity
Quantity
Quantity

Quantity

NEW

NEW

Btu/hr
Btu/hr
Btu/hr
Btu/hr
Btu/hr

Btu/hr

Btu/hr
Btu/hr
Btu/hr

Btu/hr

TOTAL Btu/hr

TOTAL Btu/hr

Continued...



NATURAL GAS EQUIPMENT (continued) > Please itemize the input British thermal units (Btu) for each appliance.

> COOKING EXISTING (i applicable) NEW TOTAL Btu/hr
Ranges Quantity Btu/hr ___Quantity Btu/hr
Ovens Quantity Btu/hr __Quantity Btu/hr
Fryer Quantity Btu/hr __ Quantity Btu/hr
Broiler Quantity Btu/hr _ Quantity Btu/hr
Other Quantity Btu/hr _ Quantity Btu/hr
> OTHER EXISTING (1f applicable) NEW TOTAL Btu/hr
Water Heaters (with tank) Quantity Btu/hr __ Quantity Btu/hr
Tankless Water Heaters Quantity Btu/hr _ Quantity Btu/hr
Emergency Generator Quantity Btu/hr ___Quantity Btu/hr
Other Quantity Btu/hr __ Quantity Btu/hr
Other Quantity Btu/hr __ Quantity Btu/hr

> TOTAL CONNECTED Btu/hr

' ;MAII/ -

Submitted by (Signature)

Name (Please print) Date

All work must be in compliance with the National Fuel Gas Code; the New York State Fuel Gas Code; NYSEG policies; all other
applicable federal, state and municipal codes and regulations; and manufacturer’s instructions.

Please email an electronic copy of the signed application to NYSEGESI@nyseg.com or fax to 844.515.1573 or mail to NYSEG, Attn: Energy Service
Installation, Customer Relations Center, P.O. Box 5240, Binghamton, NY 13902-5240.

13-0405



APPENDIXE NYSDEC Air Permit Equivalent Approval

Remedial Action Work Plan

Diaz Chemical Superfund Site

Village of Holley, Orleans County, New York
Contract Number W912DQ -15-D-3006

Delivery Order Number W912DQ 19F3063
\\uschl1fp001\data\Projects\Jobs\Rem_Eng\Project Files\Diaz Superfund Site\Final RAWP\URS-Diaz-Final RAWP-5-17-20 new edits.docx






AECOM 978.905.2100 tel
250 Apollo Drive 978.905.2101 fax
Chelmsford, MA 01824

Technical Memorandum

To: Zachary Tennies (Air Pollution Control Engineer; Avon Office); Jenelle Gaylord Page 1
(Diaz Site Project Manager, NYSDEC Albany);

CC: Mike Niederreither (URS), Travis Young (USACE KC District), John DiMartino (USEPA
Region 2)

Subject: Final Response to NYSDEC March 4, 2020 Questions pertinent to Diaz Chemical Superfund
Site

From: Art Taddeo (URS/AECOM)

Date: March 25, 2020

URS (dba AECOM) has prepared this memo to provide responses to two questions NYSDEC
included in their March 4, 2020 air permit equivalence approval.

1. What is the timeframe for receiving the 24-hour constituent specific sampling results?

Twenty-four hour integrated samples will be collected monthly during site heat-up, and then every
other week once steaming temperatures have been reached until the end of each treatment stage.
Samples will be analyzed as per method TO-15 modified, the details of which are provided in the
Project QAPP. Data will be due back to URS within 10 business days of sample receipt. Assuming
samples are shipped the day of collection, the data will be provided to URS in 11 business days
from the day of sampling. Since 90% of the data will not be validated, some minor time will be
necessary to confirm proper naming, proper lab reporting, etc. Therefore, URS will upload
unvalidated data to the project website (that NYSDEC would have access to) within 15 business
days. URS will validate 10% of the data. For those data, we can assume another 15 days for that
effort and therefore validated results will be uploaded to the project website within 30 business days
of collection.

2. The adjusted screening level for Dibromo-3-chloropropane, 1,2- (CAS No. 96-12-8) is incorrectly
calculated.

URS has provided the attached detailed spreadsheet calculations showing details of those we
prepared for Appendix C (RSLs) of the CAMP. The RSLs are included in the tab named

AACs. This includes the special considerations itemized by the US EPA for TCE and Vinyl
Chloride. The results in this spreadsheet are the same as those generated by the US EPA RSL
Calculator. We have also attached those outputs from the EPA’'s RSL Calculator (App C) for
comparison.

Attachments:
AECOM spreadsheet calculations for RSLs/AACs
Appendix C EPA RSL Calculator for comparison



Diaz Project

Acceptable Air Concentration (AAC) Calculations for Ambient Air Monitorir

Tab Name

AACs

USEPA ResAir
USEPA SubChronic
USEPA Chem

Target Organ Endpts

Category

AAC Calculations
Inputs

Inputs

Inputs

Inputs

Description

AAC calculations for volatile organic compounds (VOCs).

USEPA Regional Screening Levels - Generic Table of Residential Air Screening Levels
(TR=1E-06 THQ=1.0)

USEPA Regional Screening Levels - Subchronic Toxicity Table, downloaded March 2020

USEPA Regional Screening Levels - Chemical Parameters Table, downloaded March 2020

Target organ endpoints used to calculate target organ-specific hazard index (TOSHI).



Calculation of Acceptable Air Concentrations (AAC)

AAC
Mutagenic Mutagenic . Inhalation Toxicity Information Cancer-Based Noncancer-Based (Minimum AAV)
Is Compound Chronic/
Compound CAS Number . ADAF ADAF .
Mutagenic? Subchronic
Inhalation Unit Risk RfC AAVca/ AAVca-mut AAVnc AAC
0-2yrold [ >2-6yrold (ug/m’)” | Note* ug/m® | Note* ug/m® ug/m® ug/m® | Basis
Volatile Constituents
Amino-4-chlorobenzotrifluoride, 3 121506 - - - - NA NA -
Benzene 71432 No - - Subchronic 7.80E-06 | 8.00E+01 PPRTV 4.27E+00 8.00E+01 4.27E+00 Cancer
Bromo-2-chloroethane, 1- 107040 No - - - 6.00E-04 X NA 5.56E-02 5.56E-02 Cancer
Bromo-3-fluorobenzene, 1- 1073069 No - - Subchronic NA 3.00E+01 SCREEN 3.00E+01 3.00E+01 Noncancer
Bromo-2-Ethylbenzene, 1- 1585075 - - - - NA NA -
Bromo-4-fluorobenzene, 1- 460004 No - - Subchronic NA 3.00E+01 SCREEN 3.00E+01 3.00E+01 Noncancer
Bromoacetophenone, 3- 2142634 - - - - NA NA -
Bromopyridine, 2- 109046 - - - - NA NA -
Chlorobenzene 108907 No - - Subchronic NA 5.00E+02 PPRTV 5.00E+02 5.00E+02 Noncancer
Chlorobenzotrifluoride, 3-nitro-4- 121175 - - - - NA NA -
Chlorobenzotrifluoride, 4- 98566 No - - Subchronic NA 3.00E+03 PPRTV 3.00E+03 3.00E+03 Noncancer
Cumene 98828 No - - Subchronic NA 9.00E+01 HEAST 9.00E+01 9.00E+01 Noncancer
Cyclohexane 110827 No - - Subchronic NA 1.80E+04 PPRTV 1.80E+04 1.80E+04 Noncancer
Dibromo-3-chloropropane, 1,2- 96128 Yes 10 3 Subchronic 6.00E-03 P 2.00E+00 PPRTV 5.75E-04 2.00E+00 5.75E-04 Cancer
Dibromobenzene, 1,3- 108361 No - - - NA NA -
Dibromobenzene, 1,4- 106376 No - - - NA NA -
Dibromoethane, 1,2- 106934 No - - Subchronic 6.00E-04 | 2.00E+00 HEAST 5.56E-02 2.00E+00 5.56E-02 Cancer
Dichlorobenzotrifluoride, 3,4- 328847 - - - - NA NA -
Dichloroethane, 1,1- 75343 No - - - 1.60E-06 C NA 2.08E+01 2.08E+01 Cancer
Dichloroethane, 1,2- 107062 No - - Subchronic 2.60E-05 | 7.00E+01 PPRTV 1.28E+00 7.00E+01 1.28E+00 Cancer
Dichloroethylene, 1,1- 75354 No - - Subchronic NA 7.93E+01 ATSDR 7.93E+01 7.93E+01 Noncancer
Dichloroethylene, 1,2-trans- 156605 No - - Subchronic NA 7.93E+02 ATSDR 7.93E+02 7.93E+02 Noncancer
Dichloropropene, cis-1,3- 10061015 - - - - NA NA -
Dichloropropene, trans-1,3- 10061026 - - - - NA NA -
Ethylbenzene 100414 No - - Subchronic 2.50E-06 C 9.00E+03 PPRTV 1.33E+01 9.00E+03 1.33E+01 Cancer
Fluorobenzene 462066 - - - Subchronic NA 3.00E+01 SCREEN 3.00E+01 3.00E+01 Noncancer
Methyl Ethyl Ketone (2-Butanond] 78933 No - - Subchronic NA 1.00E+03 HEAST 1.00E+03 1.00E+03 Noncancer
Methylcyclohexane 108872 - - - - NA NA -
Methylene Chloride 75092 Yes 10 3 Subchronic 1.00E-08 | 1.04E+03 ATSDR 3.45E+02 1.04E+03 3.45E+02 Cancer
Styrene 100425 No - - Subchronic NA 3.00E+03 HEAST 3.00E+03 3.00E+03 Noncancer
Tetrachloroethylene 127184 No - - Subchronic 2.60E-07 | 4.07E+01 ATSDR 1.28E+02 4.07E+01 4.07E+01 Noncancer
Toluene 108883 No - - Subchronic NA 5.00E+03 PPRTV 5.00E+03 5.00E+03 Noncancer
Trichloroethane, 1,1,1- 71556 No - - Subchronic NA 5.00E+03 IRIS 5.00E+03 5.00E+03 Noncancer
Trichloroethylene 79016 Yes 10 3 Subchronic 4.10E-06 | 2.15E+00 ATSDR 2.61E+00 2.15E+00 2.15E+00 Noncancer
Vinyl Chloride 75014 Yes 2 2 Subchronic 4.40E-06 | 7.67E+01 ATSDR 2.21E-01 7.67E+01 2.21E-01 Cancer
Xylene, m- 108383 No - - Chronic NA 1.00E+02 G 1.00E+02 1.00E+02 Noncancer
Xylene, o- 95476 No - - Chronic NA 1.00E+02 G 1.00E+02 1.00E+02 Noncancer
Xylene, p- 106423 No - - Chronic NA 1.00E+02 G 1.00E+02 1.00E+02 Noncancer
Xylenes 1330207 No - - Subchronic NA 4.00E+02 PPRTV 4.00E+02 4.00E+02 Noncancer
Assumptions: Units Term Value Reference
Averaging time (ATc), 70 yr days ATc 25,550 Recommended value for screening calculations
Averaging time (ATnc), 2.1 yr days ATnc 767 Averaging time covers an entire year
Exposure duration (ED) years ED 21 Based on site-specific information, See CAMP Section 2.1.3
Exposure duration (EDm 0-2) years EDm02 2 Based on site-specific information
Exposure duration (EDm >2-6) years EDm26 0.1 Based on site-specific information
Exposure frequency (EF) day/year EF 365 Based on site-specific information, See CAMP Section 2.1.3
Exposure time (ET) hr/day ET 24 Assumes daily exposure if 24 hours/day. If less than <24 hours, assumes resident is exposed during work hours only
Target Hazard Quotient (THQ) unitless THQ 1 USEPA recommended value for screening calculations where Hazard Index (HI) or Target-Organ-Specific HI (TOSHI) < THQ is
considered acceptable risk
Lifetime (LT) years LT 70 USEPA default screening level value
Target Risk Level (TR) unitless TR 1.00E-06 USEPA recommended value for screening calculations where Cancer Risk < TR is considered acceptable risk




Note: To adjust Values in this sheet, please change Values on Risk Screen sheet. Those changes will be carried through to other sheets.

Where:
AAVca = (TR x ATc)/ (IURF x ED x EF) -- Used for non-mutagenic compounds
AAVca-mut = (TR x ATc)/ (IURF x EF x (ED<2 x ADAF+ED2-6 x ADAF) -- Used for mutagenic compounds
AAVnc = (THQ x ATnc x RfC) / ((ED x EF)
Special Considerations:
AAVca-vc = (TR/(IURF+(IURF x EF x ED x ET / AT)) -- Used for carcinogenic Vinyl Chloride
AAVca-mut-tce = (TR x AT) / (IURF x ((ED x EF x 0.756) + (ED<2 x EF x 0.244 x ADAF) + (ED2-6 x EF x 0.244 x ADAF))) -- Used for the combined carcinogenic and mutagenic Trichloroethylene

Notes:

*Key: | = IRIS; P = PPRTV; O = OPP; A = ATSDR; C = Cal EPA; X = PPRTV Screening Level; H = HEAST; G = USEPA RSL user's guide Section 5 for special considerations
AAC = Acceptable Air Concentration

AAV = Acceptable Air Value

IURF - Inhalation Unit Risk Factor (cancer toxicity value)

RfC - Inhalation Reference Concentration (noncancer toxicity value) - based on Subchronic when available, otherwise Chronic value used
ATSDR - Agency for Toxic Substances and Disease Registry

HEARST - EPA Superfund program's Health Effects Assessment Summary Table

IRIS - Integrated Risk Information System toxicity database available online at: www.epa.gov/iris

PPRTV = Provisional Peer-Reviewed Toxicity Value

SCREEN - PPRTV Screening Level

References:
USEPA Regional Screening Levels (RSLs), https://www.epa.gov/risk/regional-screening-levels-rsls
USEPA Regional Screening Level Calculator for Special Considerations.



Source: USEPA RSL, Generic Tables - Screening Levels (TR=1E-06THQ=1.0) (https://www.epa.goviriskregional-screening-levels-rsls-generic-tables)
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Key: | = IRIS; P = PPRTV; O = OPP; A= ATSDR; C = Cal EPA; X = PPRTV Screening Lewvel; H = HEAST; W = TEF applied; E = RPF applied; G = user's guide Section 5; M = mutagen;
V = wolatile; R = RBA applied ; ¢ = cancer; n = noncancer; * = where: n SL < 100X ¢ SL; ** = where n SL < 10X ¢ SL; SSL values are based on DAF=1; m = ceiling limit exceeded; s = Csat

exceeded.
Carcinogenic Target RiIsk _ [Noncancer Hazard Index
Toxcity and Chemical-specific Information Contaminant (TR) = 1E-06 (HI)=1
k k v Carcinogenic SL Noncarcinogenic SL
CASNo. [IUR e RfC; e o TR=1E-06 THI=1
(Trimmed) |(ug/m®)" ly (mg/m°) y [ mutagen  |Analyte CASNo. |(ug/m’) (ug or fibers/m®)

30560191 Acephate 30560-19-1
75070 2.2E-06 | 9.0E-03 | \ Acetaldehyde 75-07-0 1.3E+00 9.4E+00
34256821 Acetochlor 34256-82-1
67641 3.1E+01 A V Acetone 67-64-1 3.2E+04
75865 2.0E-03 X Acetone Cyanohydrin 75-86-5 2.1E+00
75058 6.0E-02 | V Acetonitrile 75-05-8 6.3E+01
98862 V Acetophenone 98-86-2
53963 1.3E-03 C Acetylaminofluorene, 2- 53-96-3 2.2E-03
107028 2.0E-05 | V Acrolein 107-02-8 2.1E-02
79061 1.0E-04 ] 6.0E-03 | M Acrylamide 79-06-1 1.0E-02 6.3E+00
79107 1.0E-03 | Vv Acrylic Acid 79-10-7 1.0E+00
107131 6.8E-05 | 2.0E-03 | \ Acrylonitrile 107-13-1 4.1E-02 2.1E+00
111693 6.0E-03 P Adiponitrile 111-69-3 6.3E+00
15972608 Alachlor 15972-60-8
116063 Aldicarb 116-06-3
1646884 Aldicarb Sulfone 1646-88-4
1646873 Aldicarb sulfoxide 1646-87-3
309002 4.9E-03 | \ Aldrin 309-00-2 5.7E-04
107186 1.0E-04 X V Allyl Alcohol 107-18-6 1.0E-01
107051 6.0E-06 C 1.0E-03 | \ Allyl Chloride 107-05-1 4.7E-01 1.0E+00
7429905 5.0E-03 P Aluminum 7429-90-5 5.2E+00
20859738 Aluminum Phosphide 20859-73-8
834128 Ametryn 834-12-8
92671 6.0E-03 C Aminobiphenyl, 4- 92-67-1 4.7E-04
591275 Aminophenol, m- 591-27-5
95556 Aminophenol, o- 95-55-6
123308 Aminophenol, p- 123-30-8
33089611 Amitraz 33089-61-1
7664417 5.0E-01 | Vv Ammonia 7664-41-7 5.2E+02
7773060 Ammonium Sulfamate 7773-06-0
75854 3.0E-03 X V Amyi Alcohoal, tert- 75-85-4 3.1E+00
62533 1.6E-06 C 1.0E-03 | Aniline 62-53-3 1.8E+00 1.0E+00
84651 Anthraquinone, 9,10- 84-65-1
7440360 Antimony (metallic) 7440-36-0
1314609 Antimony Pentoxide 1314-60-9
1332816 Antimony Tetroxide 1332-81-6
1309644 2.0E-04 | Antimony Trioxide 1309-64-4 2.1E-01
7440382 4.3E-03 1.5E-05 C Arsenic, Inorganic 7440-38-2 |6.5E-04 1.6E-02
7784421 5.0E-05 | Arsine 7784-42-1 5.2E-02
1332214 Asbestos (units in fibers) 1332-21-4
3337711 Asulam 3337-71-1
1912249 Atrazine 1912-24-9
492808 2.5E-04 C Auramine 492-80-8 1.1E-02
65195553 Avermectin B1 65195-55-3
86500 1.0E-02 A Azinphos-methyl 86-50-0 1.0E+01
103333 3.1E-05 V Azobenzene 103-33-3 9.1E-02
123773 7.0E-06 P Azodicarbonamide 123-77-3 7.3E-03




Source: USEPA RSL, Generic Tables - Screening Levels (TR=1E-06THQ=1.0) (https://www.epa.goviriskregional-screening-levels-rsls-generic-tables)

1 2 3 4 5 6 8 9 11
Key: | = IRIS; P = PPRTV; O = OPP; A= ATSDR; C = Cal EPA; X = PPRTV Screening Lewvel; H = HEAST; W = TEF applied; E = RPF applied; G = user's guide Section 5; M = mutagen;
V = wolatile; R = RBA applied ; ¢ = cancer; n = noncancer; * = where: n SL < 100X ¢ SL; ** = where n SL < 10X ¢ SL; SSL values are based on DAF=1; m = ceiling limit exceeded; s = Csat
exceeded.
Carcinogenic Target RiIsk _ [Noncancer Hazard Index
Toxcity and Chemical-specific Information Contaminant (TR) = 1E-06 (HI)=1
k k v Carcinogenic SL Noncarcinogenic SL
CASNo. [IUR e RfC; e o TR=1E-06 THI=1
(Trimmed) |(ug/m®)" ly (mg/m°) y [ mutagen  |Analyte CASNo. |(ug/m’) (ug or fibers/m®)
7440393 5.0E-04 H Barium 7440-39-3 5.2E-01
1861401 V Benfluralin 1861-40-1
17804352 Benomyl 17804-35-2
83055996 Bensulfuron-methyl 83055-99-6
25057890 Bentazon 25057-89-0
100527 \ Benzaldehyde 100-52-7
71432 7.8E-06 3.0E-02 | V Benzene 71-43-2 3.6E-01 3.1E+01
6369591 Benzenediamine-2-methyl sulfat 6369-59-1
108985 V Benzenethiol 108-98-5
92875 6.7E-02 M Benzidine 92-87-5 1.5E-05
65850 Benzoic Acid 65-85-0
98077 Vv Benzotrichloride 98-07-7
100516 Benzyl Alcohol 100-51-6
100447 4.9E-05 C 1.0E-03 P V Benzyl Chloride 100-44-7 5.7E-02 1.0E+00
7440417 2.4E-03 | 2.0E-05 | Beryllium and compounds 7440-41-7 |1.2E-03 2.1E-02
42576023 Bifenox 42576-02-3
82657043 Biphenthrin 82657-04-3
92524 4.0E-04 X \ Biphenyl, 1,1'- 92-52-4 4.2E-01
108601 V Bis(2-chloro-1-methylethyl) ethe 108-60-1
111911 Bis(2-chloroethoxy) methane 111-91-1
111444 3.3E-04 | Vv Bis(2-chloroethyl)ether 111-44-4 8.5E-03
542881 6.2E-02 | \ Bis(chloromethyl)ether 542-88-1 4.5E-05
80057 Bisphenol A 80-05-7
7440428 2.0E-02 H Boron And Borates Only 7440-42-8 21E+01
10294345 2.0E-02 P V Boron Trichloride 10294-34-5 2.1E+01
7637072 1.3E-02 C V Boron Trifluoride 7637-07-2 1.4E+01
15541454 Bromate 15541-45-4
107040 6.0E-04 X V Bromo-2-chloroethane, 1- 107-04-0 4.7E-03
1073069 \Y Bromo-3-fluorobenzene, 1- 1073-06-9
460004 Vv Bromo-4-fluorobenzene, 1- 460-00-4
79083 Bromoacetic acid 79-08-3
108861 6.0E-02 | V Bromobenzene 108-86-1 6.3E+01
74975 4.0E-02 X V Bromochloromethane 74-97-5 4.2E+01
75274 3.7E-05 C \% Bromodichloromethane 75-27-4 7.6E-02
75252 1.1E-06 | V Bromoform 75-25-2 2.6E+00
74839 5.0E-03 | \ Bromomethane 74-83-9 5.2E+00
2104963 V Bromophos 2104-96-3
106945 1.0E-01 A V Bromopropane, 1- 106-94-5 1.0E+02
1689845 Bromoxynil 1689-84-5
1689992 V Bromoxynil Octanoate 1689-99-2
106990 3.0E-05 2.0E-03 | V Butadiene, 1,3 106-99-0 9.4E-02 2.1E+00
94826 Butanoic acid, 4-(2,4-dichloroph 94-82-6
71363 V Butanol, N- 71-36-3
78922 3.0E+01 P V Butyl alcohol, sec- 78-92-2 3.1E+04
2008415 Vv Butylate 2008-41-5
25013165  |5.7E-08 C Butylated hydroxyanisole 25013-16-5 |4.9E+01
128370 Butylated hydroxytoluene 128-37-0
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V = wolatile; R = RBA applied ; ¢ = cancer; n = noncancer; * = where: n SL < 100X ¢ SL; ** = where n SL < 10X ¢ SL; SSL values are based on DAF=1; m = ceiling limit exceeded; s = Csat
exceeded.
Carcinogenic Target RiIsk _ [Noncancer Hazard Index
Toxcity and Chemical-specific Information Contaminant (TR) = 1E-06 (HI)=1
k k v Carcinogenic SL Noncarcinogenic SL
CASNo. [IUR e RfC; e o TR=1E-06 THI=1
(Trimmed) |(ug/m®)" ly (mg/m°) y [ mutagen  |Analyte CASNo. |(ug/m’) (ug or fibers/m®)
104518 V Butylbenzene, n- 104-51-8
135988 \% Butylbenzene, sec- 135-98-8
98066 \Y Butylbenzene, tert- 98-06-6
75605 Cacodylic Acid 75-60-5
7440439 1.8E-03 | 1.0E-05 A Cadmium (Diet) 7440-43-9
7440439 1.8E-03 ] 1.0E-05 A Cadmium (Water) 7440-43-9  [1.6E-03 1.0E-02
105602 2.2E-03 C Caprolactam 105-60-2 2.3E+00
2425061 4.3E-05 C Captafol 2425-06-1 |6.5E-02
133062 6.6E-07 C Captan 133-06-2 4.3E+00
63252 Carbaryl 63-25-2
1563662 Carbofuran 1563-66-2
75150 7.0E-01 | V Carbon Disulfide 75-15-0 7.3E+02
56235 6.0E-06 1.0E-01 | Vv Carbon Tetrachloride 56-23-5 4.7E-01 1.0E+02
463581 1.0E-01 P \ Carbonyl Sulfide 463-58-1 1.0E+02
55285148 Carbosulfan 55285-14-8
5234684 Carboxin 5234-68-4
1306383 9.0E-04 | Ceric oxide 1306-38-3 9.4E-01
302170 V Chloral Hydrate 302-17-0
133904 Chloramben 133-90-4
E701235 Chloramines, Organic E701235
118752 Chloranil 118-75-2
12789036  [1.0E-04 | 7.0E-04 | \ Chlordane 12789-03-6 |2.8E-02 7.3E-01
143500 4.6E-03 C Chlordecone (Kepone) 143-50-0 6.1E-04
470906 Chlorfenvinphos 470-90-6
90982324 Chlorimuron, Ethyl- 90982-32-4
7782505 1.5E-04 A \ Chlorine 7782-50-5 1.5E-01
10049044 2.0E-04 | V Chlorine Dioxide 10049-04-4 2.1E-01
7758192 Chlorite (Sodium Salt) 7758-19-2
75683 5.0E+01 | V Chloro-1,1-difluoroethane, 1-  75-68-3 5.2E+04
126998 3.0E-04 ] 2.0E-02 | V Chloro-1,3-butadiene, 2- 126-99-8 9.4E-03 2.1E+01
3165933 Chloro-2-methylaniline HCI, 4- 3165-93-3
95692 7.7E-05 C Chloro-2-methylaniline, 4- 95-69-2 3.6E-02
107200 \Y Chloroacetaldehyde, 2- 107-20-0
79118 Chloroacetic Acid 79-11-8
532274 3.0E-05 | Chloroacetophenone, 2- 532-27-4 3.1E-02
106478 Chloroaniline, p- 106-47-8
108907 5.0E-02 P Vv Chlorobenzene 108-90-7 5.2E+01
98668 Chlorobenzene sulfonic acid, p- 98-66-8
510156 3.1E-05 C Chlorobenzilate 510-15-6 9.1E-02
74113 Chlorobenzoic Acid, p- 74-11-3
98566 3.0E-01 P V Chlorobenzotrifluoride, 4- 98-56-6 3.1E+02
109693 V Chlorobutane, 1- 109-69-3
75456 5.0E+01 | Vv Chlorodifluoromethane 75-45-6 5.2E+04
107073 \% Chloroethanal, 2- 107-07-3
67663 2.3E-05 | 9.8E-02 A V Chloroform 67-66-3 1.2E-01 1.0E+02
74873 9.0E-02 | \ Chloromethane 74-87-3 9.4E+01
107302 6.9E-04 C V Chloromethyl Methyl Ether 107-30-2 4.1E-03
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Key: | = IRIS; P = PPRTV; O = OPP; A= ATSDR; C = Cal EPA; X = PPRTV Screening Lewvel; H = HEAST; W = TEF applied; E = RPF applied; G = user's guide Section 5; M = mutagen;
V = wolatile; R = RBA applied ; ¢ = cancer; n = noncancer; * = where: n SL < 100X ¢ SL; ** = where n SL < 10X ¢ SL; SSL values are based on DAF=1; m = ceiling limit exceeded; s = Csat

exceeded.
Carcinogenic Target RiIsk _ [Noncancer Hazard Index
Toxcity and Chemical-specific Information Contaminant (TR) = 1E-06 (HI)=1
k k v Carcinogenic SL Noncarcinogenic SL
CASNo. [IUR e RfC; e o TR=1E-06 THI=1
(Trimmed) |(ug/m®)" ly (mg/m°) y [ mutagen  |Analyte CASNo. |(ug/m’) (ug or fibers/m®)
88733 1.0E-05 X Chloronitrobenzene, o- 88-73-3 1.0E-02
100005 2.0E-03 P Chloronitrobenzene, p- 100-00-5 2.1E+00
95578 V Chlorophenal, 2- 95-57-8
76062 4.0E-04 C V Chloropicrin 76-06-2 4.2E-01
1897456 8.9E-07 C Chlorothalonil 1897-45-6 |3.2E+00
95498 V Chlorotoluene, o- 95-49-8
106434 V Chlorotoluene, p- 106-43-4
54749905 |6.9E-02 C Chlorozotocin 54749-90-5 |4.1E-05
101213 Chlorpropham 101-21-3
2921882 Chlorpyrifos 2921-88-2
5598130 Chlorpyrifos Methyl 5598-13-0
64902723 Chlorsulfuron 64902-72-3
1861321 Chlorthal-dimethyl 1861-32-1
60238564 Chlorthiophos 60238-56-4
16065831 Chromium(lll), Insoluble Salts  16065-83-1
18540299  [8.4E-02 G 1.0E-04 | M Chromium(VI) 18540-29-9 [1.2E-05 1.0E-01
7440473 Chromium, Total 7440-47-3
74115245 Clofentezine 74115-24-5
7440484 9.0E-03 P 6.0E-06 P Cobalt 7440-48-4  |3.1E-04 6.3E-03
8007452 6.2E-04 | Vv M Coke Oven Emissions 8007-45-2 |1.6E-03
7440508 Copper 7440-50-8
108394 6.0E-01 C Cresoal, m- 108-39-4 6.3E+02
95487 6.0E-01 C Cresal, o- 95-48-7 6.3E+02
106445 6.0E-01 C Cresol, p- 106-44-5 6.3E+02
59507 Cresol, p-chloro-m- 59-50-7
1319773 6.0E-01 C Cresols 1319-77-3 6.3E+02
123739 V Crotonaldehyde, trans- 123-73-9
98828 4.0E-01 | V Cumene 98-82-8 4.2E+02
135206 6.3E-05 C Cupferron 135-20-6 4.5E-02
21725462 Cyanazine 21725-46-2
Cyanides

592018 ~Calcium Cyanide 592-01-8
544923 ~Copper Cyanide 544-92-3
57125 8.0E-04 G V ~Cyanide (CN-) 57-12-5 8.3E-01
460195 Vv ~Cyanogen 460-19-5
506683 \% ~Cyanogen Bromide 506-68-3
506774 V ~Cyanogen Chloride 506-77-4
74908 8.0E-04 | Vv ~Hydrogen Cyanide 74-90-8 8.3E-01
151508 ~Potassium Cyanide 151-50-8
506616 ~Potassium Silver Cyanide 506-61-6
506649 ~Silver Cyanide 506-64-9
143339 ~Sodium Cyanide 143-33-9
E1790664 ~Thiocyanates E1790664
463569 Vv ~Thiocyanic Acid 463-56-9
557211 ~Zinc Cyanide 557-21-1
110827 6.0E+00 | V Cyclohexane 110-82-7 6.3E+03
87843 Cyclohexane, 1,2,3,4,5-pentabroi 87-84-3
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Key: | = IRIS; P = PPRTV; O = OPP; A= ATSDR; C = Cal EPA; X = PPRTV Screening Lewvel; H = HEAST; W = TEF applied; E = RPF applied; G = user's guide Section 5; M = mutagen;
V = wolatile; R = RBA applied ; ¢ = cancer; n = noncancer; * = where: n SL < 100X ¢ SL; ** = where n SL < 10X ¢ SL; SSL values are based on DAF=1; m = ceiling limit exceeded; s = Csat

exceeded.
Carcinogenic Target RiIsk _ [Noncancer Hazard Index
Toxcity and Chemical-specific Information Contaminant (TR) = 1E-06 (HI)=1
k k v Carcinogenic SL Noncarcinogenic SL
CASNo. [IUR e RfC; e o TR=1E-06 THI=1

(Trimmed) |(ug/m®)" ly (mg/m°) y [ mutagen  |Analyte CASNo. |(ug/m’) (ug or fibers/m®)
108941 7.0E-01 P V Cyclohexanone 108-94-1 7.3E+02
110838 1.0E+00 X V Cyclohexene 110-83-8 1.0E+03
108918 V Cyclohexylamine 108-91-8
68359375 Cyfluthrin 68359-37-5
68085858 Cyhalothrin 68085-85-8
66215278 Cyromazine 66215-27-8
72548 6.9E-05 C DDD, p,p’- (DDD) 72-54-8 4.1E-02
72559 9.7E-05 [} V DDE, p,p'- 72-55-9 2.9E-02
50293 9.7E-05 | DDT 50-29-3 2.9E-02
75990 Dalapon 75-99-0
1596845 5.1E-06 C Daminozide 1596-84-5 |5.5E-01
1163195 Decabromodiphenyi ether, 2,2',3 1163-19-5
8065483 Demeton 8065-48-3
103231 Di(2-ethylhexyl)adipate 103-23-1
2303164 Diallate 2303-16-4
333415 Diazinon 333-41-5
132650 V Dibenzothiophene 132-65-0
96128 6.0E-03 P 2.0E-04 | \% M Dibromo-3-chloropropane, 1,2- 96-12-8 1.7E-04 2.1E-01
631641 Dibromoacetic acid 631-64-1
108361 V Dibromobenzene, 1,3- 108-36-1
106376 \% Dibromobenzene, 1,4- 106-37-6
124481 \% Dibromochloromethane 124-48-1
106934 6.0E-04 9.0E-03 | V Dibromoethane, 1,2- 106-93-4 4.7E-03 9.4E+00
74953 4.0E-03 X Vv Dibromomethane (Methylene Bri 74-95-3 4.2E+00
E1790660 Dibutyltin Compounds E1790660
1918009 Dicamba 1918-00-9
3400097 Dichloramine 3400-09-7
764410 4.2E-03 P V Dichloro-2-butene, 1,4- 764-41-0 6.7E-04
1476115 4.2E-03 P V Dichloro-2-butene, cis-1,4- 1476-11-5 ]6.7E-04
110576 4.2E-03 P V Dichloro-2-butene, trans-1,4-  110-57-6 6.7E-04
79436 Dichloroacetic Acid 79-43-6
95501 2.0E-01 H V Dichlorobenzene, 1,2- 95-50-1 2.1E+02
106467 1.1E-05 C 8.0E-01 | Vv Dichlorobenzene, 1,4- 106-46-7 2.6E-01 8.3E+02
91941 3.4E-04 C Dichlorobenzidine, 3,3'- 91-94-1 8.3E-03
90982 Dichlorobenzophenone, 4,4'-  90-98-2
75718 1.0E-01 X V Dichlorodifluoromethane 75-71-8 1.0E+02
75343 1.6E-06 C V Dichloroethane, 1,1- 75-34-3 1.8E+00
107062 2.6E-05 ] 7.0E-03 P V Dichloroethane, 1,2- 107-06-2 1.1E-01 7.3E+00
75354 2.0E-01 | Vv Dichloroethylene, 1,1- 75-35-4 2.1E+02
156592 \% Dichloroethylene, 1,2-cis- 156-59-2
156605 \Y Dichloroethylene, 1,2-trans- 156-60-5
120832 Dichlorophenal, 2,4- 120-83-2
94757 Dichlorophenoxy Acetic Acid, 2,4 94-75-7
78875 3.7E-06 P 4.0E-03 | V Dichloropropane, 1,2- 78-87-5 7.6E-01 4.2E+00
142289 \% Dichloropropane, 1,3- 142-28-9
616239 Dichloropropanal, 2,3- 616-23-9
542756 4.0E-06 2.0E-02 | V Dichloropropene, 1,3- 542-75-6 7.0E-01 2.1E+01
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Key: | = IRIS; P = PPRTV; O = OPP; A= ATSDR; C = Cal EPA; X = PPRTV Screening Lewvel; H = HEAST; W = TEF applied; E = RPF applied; G = user's guide Section 5; M = mutagen;
V = wolatile; R = RBA applied ; ¢ = cancer; n = noncancer; * = where: n SL < 100X ¢ SL; ** = where n SL < 10X ¢ SL; SSL values are based on DAF=1; m = ceiling limit exceeded; s = Csat
exceeded.
Carcinogenic Target RiIsk _ [Noncancer Hazard Index
Toxcity and Chemical-specific Information Contaminant (TR) = 1E-06 (HI)=1
k k v Carcinogenic SL Noncarcinogenic SL
CASNo. [IUR e RfC; e o TR=1E-06 THI=1
(Trimmed) |(ug/m®)" ly (mg/m°) y [ mutagen  |Analyte CASNo. |(ug/m’) (ug or fibers/m®)
62737 8.3E-05 C 5.0E-04 | Dichlorvos 62-73-7 3.4E-02 5.2E-01
141662 Dicrotophos 141-66-2
77736 3.0E-04 X V Dicyclopentadiene 77-73-6 3.1E-01
60571 4.6E-03 | Dieldrin 60-57-1 6.1E-04
E17136615 |3.0E-04 C 5.0E-03 | Diesel Engine Exhaust E17136615 |9.4E-03 5.2E+00
111422 2.0E-04 P Diethanolamine 111-42-2 2.1E-01
112345 1.0E-04 P Diethylene Glycol Monobutyl Eth 112-34-5 1.0E-01
111900 3.0E-04 P Diethylene Glycol Monoethyl Eth 111-90-0 3.1E-01
617845 \Y Diethylformamide 617-84-5
56531 1.0E-01 C Diethyistilbestrol 56-53-1 2.8E-05
43222486 Difenzoquat 43222-48-6
35367385 Diflubenzuron 35367-38-5
75376 4.0E+01 | Vv Difluoroethane, 1,1- 75-37-6 4.2E+04
420451 3.0E+01 X \ Difluoropropane, 2,2- 420-45-1 3.1E+04
94586 1.3E-05 C V Dihydrosafrole 94-58-6 2.2E-01
108203 7.0E-01 P \ Diisopropyl Ether 108-20-3 7.3E+02
1445756 V Diisopropyl Methylphosphonate 1445-75-6
55290647 Dimethipin 55290-64-7
60515 Dimethoate 60-51-5
119904 Dimethoxybenzidine, 3,3'- 119-90-4
756796 Dimethyl methyiphosphonate 756-79-6
60117 1.3E-03 C Dimethylamino azobenzene [p-] 60-11-7 2.2E-03
21436964 Dimethylaniline HCI, 2,4- 21436-96-4
95681 Dimethylaniline, 2,4- 95-68-1
121697 Vv Dimethylaniline, N,N- 121-69-7
119937 Dimethylbenzidine, 3,3'- 119-93-7
68122 3.0E-02 | V Dimethylformamide 68-12-2 3.1E+01
57147 2.0E-06 X \ Dimethylhydrazine, 1,1- 57-14-7 2.1E-03
540738 1.6E-01 C V Dimethylhydrazine, 1,2- 540-73-8 1.8E-05
105679 Dimethylphenoal, 2,4- 105-67-9
576261 Dimethylphenol, 2,6- 576-26-1
95658 Dimethylphenoal, 3,4- 95-65-8
513371 1.3E-05 C V Dimethylvinyichloride 513-37-1 2.2E-01
534521 Dinitro-o-cresol, 4,6- 534-52-1
131895 Dinitro-o-cyclohexyl Phenol, 4,6- 131-89-5
528290 Dinitrobenzene, 1,2- 528-29-0
99650 Dinitrobenzene, 1,3- 99-65-0
100254 Dinitrobenzene, 1,4- 100-25-4
51285 Dinitrophenal, 2,4- 51-28-5
E1615210 Dinitrotoluene Mixture, 2,4/2,6- E1615210
121142 8.9E-05 C Dinitrotoluene, 2,4- 121-14-2 3.2E-02
606202 Dinitrotoluene, 2,6- 606-20-2
35572782 Dinitrotoluene, 2-Amino-4,6- 35572-78-2
19406510 Dinitrotoluene, 4-Amino-2,6- 19406-51-0
25321146 Dinitrotoluene, Technical grade 25321-14-6
88857 Dinoseb 88-85-7
123911 5.0E-06 3.0E-02 | V Dioxane, 1,4- 123-91-1 5.6E-01 3.1E+01
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Key: | = IRIS; P = PPRTV; O = OPP; A= ATSDR; C = Cal EPA; X = PPRTV Screening Lewvel; H = HEAST; W = TEF applied; E = RPF applied; G = user's guide Section 5; M = mutagen;
V = wolatile; R = RBA applied ; ¢ = cancer; n = noncancer; * = where: n SL < 100X ¢ SL; ** = where n SL < 10X ¢ SL; SSL values are based on DAF=1; m = ceiling limit exceeded; s = Csat

exceeded.
Carcinogenic Target RiIsk _ [Noncancer Hazard Index
Toxcity and Chemical-specific Information Contaminant (TR) = 1E-06 (HI)=1
k k v Carcinogenic SL Noncarcinogenic SL
CASNo. [IUR e RfC; e o TR=1E-06 THI=1
(Trimmed) |(ug/m®)" ly (mg/m°) y [ mutagen  |Analyte CASNo. |(ug/m’) (ug or fibers/m®)
Dioxins
34465468  |1.3E+00 | ~Hexachlorodibenzo-p-dioxin, vV 34465-46-8 |2.2E-06
1746016 3.8E+01 C 4.0E-08 C V ~TCDD, 2,3,7,8 1746-01-6  |7.4E-08 4.2E-05
957517 Diphenamid 957-51-7
101848 4.0E-04 X Vv Diphenyl Ether 101-84-8 4.2E-01
127639 Diphenyl Sulfone 127-63-9
122394 Diphenylamine 122-39-4
122667 2.2E-04 | Diphenylhydrazine, 1,2- 122-66-7 1.3E-02
85007 Diquat 85-00-7
1937377 1.4E-01 C Direct Black 38 1937-37-7  [2.0E-05
2602462 1.4E-01 C Direct Blue 6 2602-46-2 |2.0E-05
16071866  |1.4E-01 C Direct Brown 95 16071-86-6 [2.0E-05
298044 Disulfoton 298-04-4
505293 \ Dithiane, 1,4- 505-29-3
330541 Diuron 330-54-1
2439103 Dodine 2439-10-3
759944 Vv EPTC 759-94-4
115297 \ Endosulfan 115-29-7
1031078 Endosulfan Sulfate 1031-07-8
145733 Endothall 145-73-3
72208 Endrin 72-20-8
106898 1.2E-06 1.0E-03 | V Epichlorohydrin 106-89-8 2.3E+00 1.0E+00
106887 2.0E-02 | Vv Epoxybutane, 1,2- 106-88-7 2.1E+01
111773 Ethanol, 2-(2-methoxyethoxy)-  111-77-3
16672870 Ethephon 16672-87-0
563122 Ethion 563-12-2
111159 6.0E-02 P V Ethoxyethanol Acetate, 2- 111-15-9 6.3E+01
110805 2.0E-01 | V Ethoxyethanol, 2- 110-80-5 2.1E+02
141786 7.0E-02 P Vv Ethyl Acetate 141-78-6 7.3E+01
140885 8.0E-03 P \ Ethyl Acrylate 140-88-5 8.3E+00
75003 1.0E+01 | V Ethyl Chloride (Chloroethane)  75-00-3 1.0E+04
60297 \ Ethyl Ether 60-29-7
97632 3.0E-01 P V Ethyl Methacrylate 97-63-2 3.1E+02
2104645 Ethyi-p-nitrophenyl Phosphonate 2104-64-5
100414 2.5E-06 C 1.0E+00 | Vv Ethylbenzene 100-41-4 1.1E+00 1.0E+03
109784 Ethylene Cyanohydrin 109-78-4
107153 V Ethylene Diamine 107-15-3
107211 4.0E-01 C Ethylene Glycol 107-21-1 4.2E+02
111762 1.6E+00 | Ethylene Glycol Monobutyl Ether 111-76-2 1.7E+03
75218 3.0E-03 ] 3.0E-02 C V M Ethylene Oxide 75-21-8 34E-04 3.1E+01
96457 1.3E-05 C Ethylene Thiourea 96-45-7 2.2E-01
151564 1.9E-02 C \ Ethyleneimine 151-56-4 1.5E-04
84720 Ethylphthalyl Ethyl Glycolate 84-72-0
22224926 Fenamiphos 22224-92-6
39515418 Fenpropathrin 39515-41-8
51630581 Fenvalerate 51630-58-1
2164172 Fluometuron 2164-17-2
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Key: | = IRIS; P = PPRTV; O = OPP; A= ATSDR; C = Cal EPA; X = PPRTV Screening Lewvel; H = HEAST; W = TEF applied; E = RPF applied; G = user's guide Section 5; M = mutagen;
V = wolatile; R = RBA applied ; ¢ = cancer; n = noncancer; * = where: n SL < 100X ¢ SL; ** = where n SL < 10X ¢ SL; SSL values are based on DAF=1; m = ceiling limit exceeded; s = Csat

exceeded.
Carcinogenic Target RiIsk _ [Noncancer Hazard Index
Toxcity and Chemical-specific Information Contaminant (TR) = 1E-06 (HI)=1
k k v Carcinogenic SL Noncarcinogenic SL
CASNo. [IUR e RfC; e o TR=1E-06 THI=1
(Trimmed) |(ug/m®)" ly (mg/m°) y [ mutagen  |Analyte CASNo. |(ug/m’) (ug or fibers/m®)
16984488 1.3E-02 C Fluoride 16984-48-8 1.4E+01
7782414 1.3E-02 C Fluorine (Soluble Fluoride) 7782-41-4 1.4E+01
59756604 Fluridone 59756-60-4
56425913 Flurprimidol 56425-91-3
85509199 Flusilazole 85509-19-9
66332965 Flutolanil 66332-96-5
69409945 Fluvalinate 69409-94-5
133073 Folpet 133-07-3
72178020 Fomesafen 72178-02-0
944229 Fonofos 944-22-9
50000 1.3E-05 9.8E-03 A V Formaldehyde 50-00-0 2.2E-01 1.0E+01
64186 3.0E-04 X Vv Formic Acid 64-18-6 3.1E-01
39148248 Fosetyl-AL 39148-24-8
Furans

132649 V ~Dibenzofuran 132-64-9
110009 V ~Furan 110-00-9
109999 2.0E+00 | V ~Tetrahydrofuran 109-99-9 2.1E+03
67458 Furazolidone 67-45-8
98011 5.0E-02 H V Furfural 98-01-1 5.2E+01
531828 4.3E-04 C Furium 531-82-8 6.5E-03
60568050 |8.6E-06 C Furmecyclox 60568-05-0 |3.3E-01
77182822 Glufosinate, Ammonium 77182-82-2
111308 8.0E-05 C Glutaraldehyde 111-30-8 8.3E-02
765344 1.0E-03 H Vv Glycidyl 765-34-4 1.0E+00
1071836 Glyphosate 1071-83-6
113008 V Guanidine 113-00-8
50011 Guanidine Chloride 50-01-1
506934 Guanidine Nitrate 506-93-4
69806402 Haloxyfop, Methyl 69806-40-2
76448 1.3E-03 | \ Heptachlor 76-44-8 2.2E-03
1024573 2.6E-03 | V Heptachlor Epoxide 1024-57-3 |1.1E-03
111717 3.0E-03 X V Heptanal, n- 111-71-7 3.1E+00
142825 4.0E-01 P Vv Heptane, N- 142-82-5 4.2E+02
87821 V Hexabromobenzene 87-82-1
68631492 Hexabromodiphenyl ether, 2,2',4, 68631-49-2
118741 4.6E-04 | V Hexachlorobenzene 118-74-1 6.1E-03
87683 2.2E-05 | V Hexachlorobutadiene 87-68-3 1.3E-01
319846 1.8E-03 ] Hexachlorocyclohexane, Alpha- 319-84-6 1.6E-03
319857 5.3E-04 | Hexachlorocyclohexane, Beta-  319-85-7 5.3E-03
58899 3.1E-04 C Hexachlorocyclohexane, Gamme 58-89-9 9.1E-03
608731 5.1E-04 ] Hexachlorocyclohexane, Technic 608-73-1 5.5E-03
77474 2.0E-04 | Vv Hexachlorocyclopentadiene 77-47-4 2.1E-01
67721 1.1E-05 C 3.0E-02 | V Hexachloroethane 67-72-1 2.6E-01 3.1E+01
70304 Hexachlorophene 70-30-4
121824 Hexahydro-1,3,5-trinitro-1,3,5-tri 121-82-4
822060 1.0E-05 | V Hexamethylene Diisocyanate, 1,¢ 822-06-0 1.0E-02
680319 Hexamethylphosphoramide 680-31-9
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V = wolatile; R = RBA applied ; ¢ = cancer; n = noncancer; * = where: n SL < 100X ¢ SL; ** = where n SL < 10X ¢ SL; SSL values are based on DAF=1; m = ceiling limit exceeded; s = Csat
exceeded.
Carcinogenic Target RiIsk _ [Noncancer Hazard Index
Toxcity and Chemical-specific Information Contaminant (TR) = 1E-06 (HI)=1
k k v Carcinogenic SL Noncarcinogenic SL
CASNo. [IUR e RfC; e o TR=1E-06 THI=1
(Trimmed) |(ug/m®)" ly (mg/m°) y [ mutagen  |Analyte CASNo. |(ug/m’) (ug or fibers/m®)
110543 7.0E-01 | V Hexane, N- 110-54-3 7.3E+02
124049 Hexanedioic Acid 124-04-9
104767 4.0E-04 P V Hexanol, 1-,2-ethyi- (2-Ethyl-1-h 104-76-7 4.2E-01
591786 3.0E-02 | Vv Hexanone, 2- 591-78-6 3.1E+01
51235042 Hexazinone 51235-04-2
78587050 Hexythiazox 78587-05-0
67485294 Hydramethylnon 67485-29-4
302012 4.9E-03 | 3.0E-05 P \ Hydrazine 302-01-2 5.7E-04 3.1E-02
10034932  |4.9E-03 | Hydrazine Sulfate 10034-93-2 |5.7E-04
7647010 2.0E-02 | \ Hydrogen Chloride 7647-01-0 2.1E+01
7664393 1.4E-02 C V Hydrogen Fluoride 7664-39-3 1.5E+01
7783064 2.0E-03 | V Hydrogen Sulfide 7783-06-4 2.1E+00
123319 Hydroquinone 123-31-9
35554440 Imazalil 35554-44-0
81335377 Imazaquin 81335-37-7
81335775 Imazethapyr 81335-77-5
7553562 lodine 7553-56-2
36734197 Iprodione 36734-19-7
7439896 Iron 7439-89-6
78831 V Isobutyl Alcohol 78-83-1
78591 2.0E+00 C Isophorone 78-59-1 2.1E+03
33820530 V Isopropalin 33820-53-0
67630 2.0E-01 P V Isopropanol 67-63-0 2.1E+02
1832548 Isopropyl Methyl Phosphonic Aci 1832-54-8
82558507 Isoxaben 82558-50-7
E1737665 3.0E-01 A \ JP-7 E1737665 3.1E+02
77501634 Lactofen 77501-63-4
78977 Lactonitrile 78-97-7
7439910 Lanthanum 7439-91-0
100587904 Lanthanum Acetate Hydrate 100587-90-4
10025840 Lanthanum Chloride Heptahydra 10025-84-0
10099588 Lanthanum Chloride, Anhydrous 10099-58-8
10277437 Lanthanum Nitrate Hexahydrate 10277-43-7
Lead Compounds
7446277 1.2E-05 C ~Lead Phosphate 7446-27-7 |2.3E-01
301042 1.2E-05 C ~Lead acetate 301-04-2 2.3E-01
7439921 ~Lead and Compounds 7439-92-1 1.5E-01
1335326 1.2E-05 C ~Lead subacetate 1335-32-6  |2.3E-01
78002 V ~Tetraethyl Lead 78-00-2
541253 \ Lewisite 541-25-3
330552 Linuron 330-55-2
7439932 Lithium 7439-93-2
94746 MCPA 94-74-6
94815 MCPB 94-81-5
93652 MCPP 93-65-2
121755 Malathion 121-75-5
108316 7.0E-04 C Maleic Anhydride 108-31-6 7.3E-01
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Key: | = IRIS; P = PPRTV; O = OPP; A= ATSDR; C = Cal EPA; X = PPRTV Screening Lewvel; H = HEAST; W = TEF applied; E = RPF applied; G = user's guide Section 5; M = mutagen;
V = wolatile; R = RBA applied ; ¢ = cancer; n = noncancer; * = where: n SL < 100X ¢ SL; ** = where n SL < 10X ¢ SL; SSL values are based on DAF=1; m = ceiling limit exceeded; s = Csat

exceeded.
Carcinogenic Target RIsk _[Noncancer Hazard Index
Toxcity and Chemical-specific Information Contaminant (TR) = 1E-06 (HI)=1
k k v Carcinogenic SL Noncarcinogenic SL
CASNo. [IUR e RfC; e o TR=1E-06 THI=1
(Trimmed) |(ug/m®)" ly (mg/m°) y [ mutagen  |Analyte CASNo. |(ug/m’) (ug or fibers/m®)
123331 Maleic Hydrazide 123-33-1
109773 Malononitrile 109-77-3
8018017 Mancozeb 8018-01-7
12427382 Maneb 12427-38-2
7439965 5.0E-05 | Manganese (Diet) 7439-96-5
7439965 5.0E-05 | Manganese (Non-diet) 7439-96-5 5.2E-02
950107 Mephosfolan 950-10-7
24307264 Mepiquat Chloride 24307-26-4
149304 Mercaptobenzothiazole, 2- 149-30-4
Mercury Compounds

7487947 3.0E-04 G ~Mercuric Chloride (and other I 7487-94-7 3.1E-01
7439976 3.0E-04 | V ~Mercury (elemental) 7439-97-6 3.1E-01
22967926 ~Methyl Mercury 22967-92-6
62384 ~Phenylmercuric Acetate 62-38-4
150505 V Merphos 150-50-5
78488 Merphos Oxide 78-48-8
57837191 Metalaxyl 57837-19-1
126987 3.0E-02 P \ Methacrylonitrile 126-98-7 3.1E+01
10265926 Methamidophos 10265-92-6
67561 2.0E+01 | \ Methanol 67-56-1 21E+04
950378 Methidathion 950-37-8
16752775 Methomyl 16752-77-5
99592 1.4E-05 Cc Methoxy-5-nitroaniline, 2- 99-59-2 2.0E-01
72435 Methoxychlor 72-43-5
110496 1.0E-03 P V Methoxyethanol Acetate, 2- 110-49-6 1.0E+00
109864 2.0E-02 | \ Methoxyethanol, 2- 109-86-4 2.1E+01
79209 V Methyl Acetate 79-20-9
96333 2.0E-02 P V Methyl Acrylate 96-33-3 2.1E+01
78933 5.0E+00 | \ Methyl Ethyl Ketone (2-Butanone 78-93-3 5.2E+03
60344 1.0E-03 X 2.0E-05 X \ Methyl Hydrazine 60-34-4 2.8E-03 2.1E-02
108101 3.0E+00 | V Methyl Isobutyl Ketone (4-methyl 108-10-1 3.1E+03
624839 1.0E-03 C \ Methyl Isocyanate 624-83-9 1.0E+00
80626 7.0E-01 | V Methyl Methacrylate 80-62-6 7.3E+02
298000 Methyl Parathion 298-00-0
993135 Methyl Phosphonic Acid 993-13-5
25013154 4.0E-02 H \ Methyl Styrene (Mixed Isomers) 25013-15-4 4.2E+01
66273 2.8E-05 C Methyl methanesulfonate 66-27-3 1.0E-01
1634044 2.6E-07 C 3.0E+00 | \ Methyl tert-Butyl Ether (MTBE) 1634-04-4 |1.1E+01 3.1E+03
615452 Methyl-1,4-benzenediamine dihy 615-45-2
108112 3.0E+00 X V Methyl-2-Pentanol, 4- 108-11-2 3.1E+03
99558 Methyl-5-Nitroaniline, 2- 99-55-8
70257 24E-03 C Methyl-N-nitro-N-nitrosoguanid 70-25-7 1.2E-03
636215 3.7E-05 C Methylaniline Hydrochloride, 2- 636-21-5 7.6E-02
124583 Methylarsonic acid 124-58-3
74612127 Methylbenzene, 1-4-diamine mor 74612-12-7
615509 Methylbenzene- 1,4-diamine sulfi 615-50-9
56495 6.3E-03 C M Methylcholanthrene, 3- 56-49-5 1.6E-04
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Key: | = IRIS; P = PPRTV; O = OPP; A= ATSDR; C = Cal EPA; X = PPRTV Screening Lewvel; H = HEAST; W = TEF applied; E = RPF applied; G = user's guide Section 5; M = mutagen;
V = wolatile; R = RBA applied ; ¢ = cancer; n = noncancer; * = where: n SL < 100X ¢ SL; ** = where n SL < 10X ¢ SL; SSL values are based on DAF=1; m = ceiling limit exceeded; s = Csat

exceeded.
Carcinogenic Target RIsk _[Noncancer Hazard Index
Toxcity and Chemical-specific Information Contaminant (TR) = 1E-06 (HI)=1
k k v Carcinogenic SL Noncarcinogenic SL
CASNo. [IUR e RfC; e o TR=1E-06 THI=1
(Trimmed) |(ug/m®)" ly (mg/m°) y [ mutagen  |Analyte CASNo. |(ug/m’) (ug or fibers/m®)

75092 1.0E-08 | 6.0E-01 | V M Methylene Chloride 75-09-2 1.0E+02 6.3E+02
101144 4.3E-04 C M Methylene-bis(2-chloroaniline), 101-14-4 2.4E-03
101611 1.3E-05 Cc Methylene-bis(N,N-dimethyl) Ar 101-61-1 2.2E-01
101779 4.6E-04 C 2.0E-02 C Methylenebisbenzenamine, 4,4'- 101-77-9 6.1E-03 2.1E+01
101688 6.0E-04 | Methylenediphenyl Diisocyanate 101-68-8 6.3E-01
98839 V Methylstyrene, Alpha- 98-83-9
51218452 Metolachlor 51218-45-2
21087649 Metribuzin 21087-64-9
74223646 Metsulfuron-methyl 74223-64-6
8012951 V Mineral oils 8012-95-1
2385855 5.1E-03 C V Mirex 2385-85-5 [5.5E-04
2212671 Molinate 2212-67-1
7439987 Molybdenum 7439-98-7
10599903 Monochloramine 10599-90-3
100618 Monomethylaniline 100-61-8
88671890 Myclobutanil 88671-89-0
74317 N,N'-Diphenyl-1,4-benzenedian 74-31-7
300765 Vv Naled 300-76-5
64742956 1.0E-01 P V Naphtha, High Flash Aromatic ( 64742-95-6 1.0E+02
91598 0.0E+00 C Naphthylamine, 2- 91-59-8
15299997 Napropamide 15299-99-7
373024 2.6E-04 C 1.4E-05 C Nickel Acetate 373-02-4 1.1E-02 1.5E-02
3333673 2.6E-04 C 1.4E-05 C Nickel Carbonate 3333-67-3  [1.1E-02 1.5E-02
13463393  |2.6E-04 C 1.4E-05 C \ Nickel Carbonyl 13463-39-3 (1.1E-02 1.5E-02
12054487  [2.6E-04 C 1.4E-05 C Nickel Hydroxide 12054-48-7 [1.1E-02 1.5E-02
1313991 2.6E-04 C 2.0E-05 C Nickel Oxide 1313-99-1  [1.1E-02 2.1E-02
E715532 2.4E-04 | 1.4E-05 C Nickel Refinery Dust E715532 1.2E-02 1.5E-02
7440020 2.6E-04 C 9.0E-05 A Nickel Soluble Salts 7440-02-0 |1.1E-02 9.4E-02
12035722  [4.8E-04 | 1.4E-05 C Nickel Subsulfide 12035-72-2 [5.8E-03 1.5E-02
1271289 2.6E-04 C 1.4E-05 C Nickelocene 1271-28-9  [1.1E-02 1.5E-02
14797558 Nitrate (measured as nitrogen) 14797-55-8
E701177 Nitrate + Nitrite (measured as n E701177
14797650 Nitrite (measured as nitrogen) 14797-65-0
88744 5.0E-05 X Nitroaniline, 2- 88-74-4 5.2E-02
100016 6.0E-03 P Nitroaniline, 4- 100-01-6 6.3E+00
98953 4.0E-05 9.0E-03 | Vv Nitrobenzene 98-95-3 7.0E-02 9.4E+00
9004700 Nitrocellulose 9004-70-0
67209 Nitrofurantoin 67-20-9
59870 3.7E-04 C Nitrofurazone 59-87-0 7.6E-03
55630 Nitroglycerin 55-63-0
556887 Nitroguanidine 556-88-7
75525 8.8E-06 P 5.0E-03 P \ Nitromethane 75-52-5 3.2E-01 5.2E+00
79469 5.8E-04 X 2.0E-02 | V Nitropropane, 2- 79-46-9 4.8E-03 2.1E+01
759739 7.7E-03 C M Nitroso-N-ethylurea, N- 759-73-9 1.3E-04
684935 3.4E-02 C M Nitroso-N-methylurea, N- 684-93-5 3.0E-05
924163 1.6E-03 | \ Nitroso-di-N-butylamine, N- 924-16-3 1.8E-03
621647 2.0E-03 C Nitroso-di-N-propylamine, N-  621-64-7 1.4E-03
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exceeded.
Carcinogenic Target RiIsk _ [Noncancer Hazard Index
Toxcity and Chemical-specific Information Contaminant (TR) = 1E-06 (HI)=1
k v Carcinogenic SL Noncarcinogenic SL
CASNo. [IUR e RfC; o] TR=1E-06 THI=1
(Trimmed) |(ug/m®)" ly (mg/m°) [ mutagen  |Analyte CASNo. |(ug/m’) (ug or fibers/m®)
1116547 8.0E-04 C Nitrosodiethanolamine, N- 1116-54-7 |3.5E-03
55185 4.3E-02 | M Nitrosodiethylamine, N- 55-18-5 24E-05
62759 1.4E-02 | 4.0E-05 V M Nitrosodimethylamine, N- 62-75-9 7.2E-05 4.2E-02
86306 2.6E-06 C Nitrosodiphenylamine, N- 86-30-6 1.1E+00
10595956  |6.3E-03 C V Nitrosomethylethylamine, N- 10595-95-6 |4.5E-04
59892 1.9E-03 [} Nitrosomorpholine [N-] 59-89-2 1.5E-03
100754 2.7E-03 C Nitrosopiperidine [N-] 100-75-4 1.0E-03
930552 6.1E-04 | Nitrosopyrrolidine, N- 930-55-2 4.6E-03
99081 Nitrotoluene, m- 99-08-1
88722 V Nitrotoluene, o- 88-72-2
99990 Nitrotoluene, p- 99-99-0
111842 2.0E-02 V Nonane, n- 111-84-2 2.1E+01
27314132 Norflurazon 27314-13-2
32536520 Octabromodiphenyl Ether 32536-52-0
2691410 Octahydro-1,3,5,7-tetranitro-1,3, 2691-41-0
152169 Octamethyipyrophosphoramide  152-16-9
19044883 Oryzalin 19044-88-3
19666309 Oxadiazon 19666-30-9
23135220 Oxamyl 23135-22-0
42874033 Oxyfluorfen 42874-03-3
76738620 Paclobutrazol 76/38-62-0
1910425 Paraquat Dichloride 1910-42-5
56382 Parathion 56-38-2
1114712 V Pebulate 1114-71-2
40487421 Pendimethalin 40487-42-1
32534819 \% Pentabromodiphenyl Ether 32534-81-9
60348609 Pentabromodiphenyl ether, 2,2',4 60348-60-9
608935 Vv Pentachlorobenzene 608-93-5
76017 V Pentachloroethane 76-01-7
82688 V Pentachloronitrobenzene 82-68-8
87865 5.1E-06 C Pentachlorophenol 87-86-5 5.5E-01
78115 Pentaerythritol tetranitrate (PETI 78-11-5
109660 1.0E+00 V Pentane, n- 109-66-0 1.0E+03
Perchlorates
7790989 ~Ammonium Perchlorate 7790-98-9
7791039 ~Lithium Perchlorate 7791-03-9
14797730 ~Perchlorate and Perchlorate Si 14797-73-0
7778747 ~Potassium Perchlorate 7778-74-7
7601890 ~Sodium Perchlorate 7601-89-0
375735 Perfluorobutane sulfonic acid (P 375-73-5
45187153 Perfluorobutanesulfonate 45187-15-3
52645531 Permethrin 52645-53-1
62442 6.3E-07 C Phenacetin 62-44-2 4.5E+00
13684634 Phenmedipham 13684-63-4
108952 2.0E-01 Phenol 108-95-2 2.1E+02
114261 Phenol, 2-(1-methylethoxy)-, met 114-26-1
92842 Phenothiazine 92-84-2
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exceeded.
Carcinogenic Target RiIsk _ [Noncancer Hazard Index
Toxcity and Chemical-specific Information Contaminant (TR) = 1E-06 (HI)=1
k k v Carcinogenic SL Noncarcinogenic SL
CASNo. [IUR e RfC; e o TR=1E-06 THI=1
(Trimmed) |(ug/m®)" ly (mg/m°) y [ mutagen  |Analyte CASNo. |(ug/m’) (ug or fibers/m®)
103720 V Phenyl Isothiocyanate 103-72-0
108452 Phenylenediamine, m- 108-45-2
95545 Phenylenediamine, o- 95-54-5
106503 Phenylenediamine, p- 106-50-3
90437 Phenylphenoal, 2- 90-43-7
298022 Phorate 298-02-2
75445 3.0E-04 | V Phosgene 75-44-5 3.1E-01
732116 Phosmet 732-11-6
Phosphates, Inorganic
13776880 ~Aluminum metaphosphate 13776-88-0
68333799 ~Ammonium polyphosphate 68333-79-9
7790763 ~Calcium pyrophosphate 7790-76-3
7783280 ~Diammonium phosphate 7783-28-0
7757939 ~Dicalcium phosphate 7757-93-9
7782754 ~Dimagnesium phosphate 7782-75-4
7758114 ~Dipotassium phosphate 7758-11-4
7558794 ~Disodium phosphate 7558-79-4
13530502 ~Monoaluminum phosphate 13530-50-2
7722761 ~Monoammonium phosphate ~ 7722-76-1
7758238 ~Monocalcium phosphate 7758-23-8
7757860 ~Monomagnesium phosphate  7757-86-0
7778770 ~Monopotassium phosphate 7778-77-0
7558807 ~Monosodium phosphate 7558-80-7
8017161 ~Polyphosphoric acid 8017-16-1
13845368 ~Potassium tripolyphosphate ~ 13845-36-8
7758169 ~Sodium acid pyrophosphate ~ 7758-16-9
7785888 ~Sodium aluminum phosphate (¢ 7785-88-8
10279591 ~Sodium aluminum phosphate (¢ 10279-59-1
10305767 ~Sodium aluminum phosphate (t 10305-76-7
10124568 ~Sodium hexametaphosphate ~ 10124-56-8
68915311 ~Sodium polyphosphate 68915-31-1
7785844 ~Sodium trimetaphosphate 7785-84-4
7758294 ~Sodium tripolyphosphate 7758-29-4
7320345 ~Tetrapotassium phosphate 7320-34-5
7722885 ~Tetrasodium pyrophosphate ~ 7722-88-5
15136875 ~Trialuminum sodium tetra dece 15136-87-5
7758874 ~Tricalcium phosphate 7758-87-4
7757871 ~Trimagnesium phosphate 7757-87-1
7778532 ~Tripotassium phosphate 7778-53-2
7601549 ~Trisodium phosphate 7601-54-9
7803512 3.0E-04 | Vv Phosphine 7803-51-2 3.1E-01
7664382 1.0E-02 | Phosphoric Acid 7664-38-2 1.0E+01
7723140 V Phosphorus, White 7723-14-0
Phthalates
117817 2.4E-06 C ~Bis(2-ethylhexyl) phthalate 117-81-7 1.2E+00
85687 ~Butyl Benzyl Phthalate 85-68-7
85701 ~Butylphthalyl Butylglycolate 85-70-1




Source: USEPA RSL, Generic Tables - Screening Levels (TR=1E-06THQ=1.0) (https://www.epa.goviriskregional-screening-levels-rsls-generic-tables)
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Key: | = IRIS; P = PPRTV; O = OPP; A= ATSDR; C = Cal EPA; X = PPRTV Screening Lewvel; H = HEAST; W = TEF applied; E = RPF applied; G = user's guide Section 5; M = mutagen;
V = wolatile; R = RBA applied ; ¢ = cancer; n = noncancer; * = where: n SL < 100X ¢ SL; ** = where n SL < 10X ¢ SL; SSL values are based on DAF=1; m = ceiling limit exceeded; s = Csat

exceeded.
Carcinogenic Target RIsk _[Noncancer Hazard Index
Toxcity and Chemical-specific Information Contaminant (TR) = 1E-06 (HI)=1
k k v Carcinogenic SL Noncarcinogenic SL
CASNo. [IUR e RfC; e o TR=1E-06 THI=1
(Trimmed) |(ug/m®)" ly (mg/m°) y [ mutagen  |Analyte CASNo. |(ug/m’) (ug or fibers/m®)
84742 ~Dibutyl Phthalate 84-74-2
84662 ~Diethyl Phthalate 84-66-2
120616 V ~Dimethylterephthalate 120-61-6
117840 ~Octyl Phthalate, di-N- 117-84-0
100210 ~Phthalic Acid, P- 100-21-0
85449 2.0E-02 C ~Phthalic Anhydride 85-44-9 2.1E+01
1918021 Picloram 1918-02-1
96913 Picramic Acid (2-Amino-4,6-dini 96-91-3
88891 Picric Acid (2,4,6- Trinitrophenol 88-89-1
29232937 Pirimiphos, Methyl 29232-93-7
59536651  [8.6E-03 C Polybrominated Biphenyls 59536-65-1 [3.3E-04
Polychlorinated Biphenyls (PCB:
12674112 [2.0E-05 G V ~Aroclor 1016 12674-11-2 |1.4E-01
11104282  [5.7E-04 G V ~Aroclor 1221 11104-28-2 [4.9E-03
11141165  [5.7E-04 G \ ~Aroclor 1232 11141-16-5 (4.9E-03
53469219  |5.7E-04 G \ ~Aroclor 1242 53469-21-9 |4.9E-03
12672296  [5.7E-04 G V ~Aroclor 1248 12672-29-6 [4.9E-03
11097691  [5.7E-04 G \ ~Aroclor 1254 11097-69-1 |4.9E-03
11096825 [5.7E-04 G V ~Aroclor 1260 11096-82-5 [4.9E-03
11126424 V ~Aroclor 5460 11126-42-4
39635319  [1.1E-03 W 1.3E-03 W \ ~Heptachlorobiphenyl, 2,3,3',4,4 39635-31-9 |2.5E-03 1.4E+00
52663726  [1.1E-03 W 1.3E-03 W \ ~Hexachlorobiphenyl, 2,3',4,4',5, 52663-72-6 |2.5E-03 1.4E+00
69782907  [1.1E-03 W 1.3E-03 W V ~Hexachlorobipheny, 2,3,3',4,4". 69782-90-7 [2.5E-03 1.4E+00
38380084 [1.1E-03 W 1.3E-03 W \ ~Hexachlorobipheny, 2,3,3',4,4', 38380-08-4 |2.5E-03 1.4E+00
32774166  [1.1E+00 W 1.3E-06 W V ~Hexachlorobipheny, 3,3',4,4',5, 32774-16-6 |2.5E-06 1.4E-03
65510443  [1.1E-03 W 1.3E-03 W V ~Pentachlorobiphenyl, 2',3,4,4",£ 65510-44-3 [2.5E-03 1.4E+00
31508006  [1.1E-03 W 1.3E-03 W \ ~Pentachlorobiphenyl, 2,3',4,4' £ 31508-00-6 |2.5E-03 1.4E+00
32598144  |1.1E-03 W 1.3E-03 W \ ~Pentachlorobiphenyl, 2,3,3',4,4' 32598-14-4 |2.5E-03 1.4E+00
74472370  [1.1E-03 W 1.3E-03 W V ~Pentachlorobiphenyl, 2,3,4,4',5 74472-37-0 |2.5E-03 1.4E+00
57465288  [3.8E+00 W 4.0E-07 W \ ~Pentachlorobiphenyl, 3,3',4,4' £ 57465-28-8 |7.4E-07 4.2E-04
1336363 5.7E-04 | V ~Polychlorinated Biphenyls (higl 1336-36-3  |4.9E-03
1336363 1.0E-04 ] V ~Polychlorinated Biphenyis (low 1336-36-3 |2.8E-02
1336363 2.0E-05 | \ ~Polychlorinated Biphenyls (lom 1336-36-3  |1.4E-01
32598133  |3.8E-03 W 4.0E-04 W ~Tetrachlorobiphenyl, 3,3',4,4'- 1 32598-13-3 |7.4E-04 4.2E-01
70362504  [1.1E-02 W 1.3E-04 W V ~Tetrachlorobiphenyl, 3,4,4',5- ( 70362-50-4 [2.5E-04 1.4E-01
9016879 6.0E-04 | Polymeric Methylene Diphenyl D 9016-87-9 6.3E-01
Polynuclear Aromatic Hydrocark

83329 V ~Acenaphthene 83-32-9
120127 V ~Anthracene 120-12-7
56553 6.0E-05 E V M ~Benz[a]anthracene 56-55-3 1.7E-02
205823 1.1E-04 C ~Benzo(j)fluoranthene 205-82-3 2.6E-02
50328 6.0E-04 | 2.0E-06 | M ~Benzo[a]pyrene 50-32-8 1.7E-03 2.1E-03
205992 6.0E-05 E M ~Benzo[b]fluoranthene 205-99-2 1.7E-02
207089 6.0E-06 E M ~Benzo[Kjfluoranthene 207-08-9 1.7E-01
91587 \% ~Chloronaphthalene, Beta- 91-58-7
218019 6.0E-07 E M ~Chrysene 218-01-9 1.7E+00
53703 6.0E-04 E M ~Dibenz[a,h]anthracene 53-70-3 1.7E-03




Source: USEPA RSL, Generic Tables - Screening Levels (TR=1E-06THQ=1.0) (https://www.epa.goviriskregional-screening-levels-rsls-generic-tables)
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Key: | = IRIS; P = PPRTV; O = OPP; A= ATSDR; C = Cal EPA; X = PPRTV Screening Lewvel; H = HEAST; W = TEF applied; E = RPF applied; G = user's guide Section 5; M = mutagen;
V = wolatile; R = RBA applied ; ¢ = cancer; n = noncancer; * = where: n SL < 100X ¢ SL; ** = where n SL < 10X ¢ SL; SSL values are based on DAF=1; m = ceiling limit exceeded; s = Csat
exceeded.
Carcinogenic Target RiIsk _ [Noncancer Hazard Index
Toxcity and Chemical-specific Information Contaminant (TR) = 1E-06 (HI)=1
k k v Carcinogenic SL Noncarcinogenic SL
CASNo. [IUR e RfC; e o TR=1E-06 THI=1
(Trimmed) |(ug/m®)" ly (mg/m°) y [ mutagen  |Analyte CASNo. |(ug/m’) (ug or fibers/m®)
192654 1.1E-03 C ~Dibenzo(a,e)pyrene 192-65-4 2.6E-03
57976 7.1E-02 C M ~Dimethylbenz(a)anthracene, 7, 57-97-6 1.4E-05
206440 ~Fluoranthene 206-44-0
86737 Vv ~Fluorene 86-73-7
193395 6.0E-05 E M ~Indeno[1,2,3-cd]pyrene 193-39-5 1.7E-02
90120 V ~Methyinaphthalene, 1- 90-12-0
91576 V ~Methylnaphthalene, 2- 91-57-6
91203 3.4E-05 C 3.0E-03 | \ ~Naphthalene 91-20-3 8.3E-02 3.1E+00
57835924  [1.1E-04 C ~Nitropyrene, 4- 57835-92-4 |2