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1.0 INTRODUCTION AND PURPOSE
1.1  Background Information

This Remedial Investigation Work Plan (RIWP) is being prepared under the New York State
Brownfield Cleanup Program for site ID C231106, nhamed MJW 47 LLC, and located at 682 9th
Avenue in the borough of Manhattan in the City of New York, (the “Site”). The Site is defined on
the New York City Department of Finance records as Block 1038, Lot 1, (see Figure 1). The lot
size is 2,590 square feet. The Participant in the BCP is MJW 47 LLC.

The Site was most recently occupied by a coffee shop on the ground floor and residential tenants
on the upper floors, from approximately 2000 to 2013, and has been vacant since 2013. From
approximately 1993 to 2000, the Site was occupied by a clothing retailer. Prior to 1990, a dry
cleaner operated at the Site.

A subsurface investigation was conducted at the Site in September 2016. The results of this
investigation indicate that a typical dry cleaning fluid, tetrachloroethene (“"PCE") has contaminated
soils beneath the basement slab of the Site building. It is suspected that this release is associated
with the former onsite dry cleaning operations. The NYSDEC was notified of the findings on May
4, 2017, and NYSDEC Spill #1701031 was issued. A copy of the Limited Phase II Subsurface
Investigation Report is included as Appendix B.

The owner undertook a remedial action that included the excavation of contaminated soil.
Approximately 50 tons of PCE laden soil were excavated from beneath the basement slab and
disposed of at a licensed hazardous waste disposal facility.

Based upon the investigations and excavation conducted to date, the primary contaminants of
concern for the Site are PCE and its degradation products.

This RIWP is prepared in accordance with the NYSDEC's DER-10/Technical Guidance for Site
Investigation and Remediation in order to fully-delineate the impacts of the release at the Site.
This RIWP is prepared by AEI Consultants with assistance from John A. Rhodes, PE.

1.2 Statement of Purpose

This remedial investigation is planned to define the nature and extent of all contamination at the
Site and support the subsequent evaluation and development of remedial actions, as appropriate.
This investigation will also determine if other compounds of concern are present at the site. (e.qg.,
SVOCs, metals, pesticides/herbicides, and PCBs) and emerging contaminants.

The work scope proposed here is based on the investigation and remediation work completed to
date, and an understanding of the Site from records searches and site visits. This RIWP details
specific tasks that will facilitate Site characterization, full delineation of contamination, and
compliance with the NYSDEC and DOH requirements. Specifically, the data gathered as part of
this work will be used in conjunction with prior investigation results to:

e Identify the sources of contamination, the migration pathways, and actual or potential
receptors of contaminants
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e Evaluate the amount, concentration, persistence, mobility, and other characteristics of the
contamination present

e Delineate the horizontal and vertical extent of contaminants in all media at, or emanating
from, the Site
Characterize the material beneath the Site

e Evaluate the potential for contaminant migration and threats to sensitive receptors

e Provide information to allow for the identification and preliminary evaluation of viable
remedial alternatives.

These findings will be summarized in a Remedial Investigation Report (RIR) that will be submitted
to the NYSDEC for review and approval. Remedial Action Objectives (RAOs) will also be developed
for the Site based on the contaminant characterization results, current land use, and potential
exposure pathways. Based on an understanding of potential Site issues and the presence of
Chlorinated Volatile Organic Compounds (CVOCs), the RAOs for the Site may require soil removal
and the implementation of a sub-slab depressurization system.

2.0 SITEHISTORY AND DESCRIPTION
2.1  Site and Surrounding Neighborhood Descriptions

2.1.1 Site Description

The Site is located on the east side of 9" Avenue in a mixed residential and commercial area of
New York City, New York, (Figure 1). On the Site is a four-story building with a basement
approximately eight (8) feet below the grade of the adjacent sidewalk on 9™ Avenue. The lot size
is 37 feet by 70 feet and the building size is 25 feet by 60 feet.

The Site building was formerly occupied by a commercial tenant on the ground floor; the space
is currently vacant. Vacant residential apartments are present on the top floors. A dry cleaners
previously operated on the ground floor and basement of the Site building.

2.1.2 Surrounding Area

The Site is located in a mixed residential and commercial area. The building to the north, 684 9%
Avenue, is occupied by a restaurant in the basement and ground floor, and residential apartments
in the upper floors. The building to the east, 361 47" Street, is a multi-tenant residential
apartment building. The building to the south, beyond 47t Street, 678 9" Avenue, is occupied by
a barber shop on the ground floor with residential apartments in the upper floors. The buildings
to the west, beyond 9" Avenue, are generally occupied by commercial tenants on the ground
floor with residential apartments in the upper floors.

The nearest school to the Site is the Professional Performing Arts School, located at 328 West
47" Street, New York, NY 10036, approximately 285 feet (0.05 mile) to the east of the Site. The
nearest preschool/daycares are Star America Preschool, located at 780 8th Ave, New York, NY
10036, approximately 0.16 mile to the southeast of the Site, and Cravath Children’s Center,
located at 825 8th Ave, New York, NY 10019, approximately 0.17 mile to the northeast of the
Site.
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The Fountain House, a residential treatment facility for people with mental illness, is located at
359 W 47th St, New York, NY 10036, approximately 30 feet to the east of the Site. Additionally,
Encore Community Services, a Senior Citizen Center, is located at 220 W 49th St, New York, NY
10019, approximately 0.24 miles to the east of the Site. No other sensitive populations such as
medical or senior citizen facilities were identified within the vicinity of the Site.

2.2  Previous Investigation and Remediation

2.2.1 Previous Investigation

On September 8 and 9™, 2016, a limited soil and soil vapor investigation was conducted at the
Site. A copy of the Limited Phase II Subsurface Investigation Report is included as Appendix B.

Two (2) soil borings were completed in the basement of the Site, where former dry cleaning-
operations were apparently present. The locations and summary analytical results of the soil
borings are presented on Figure 2. Laboratory analysis of the soil samples indicated that
tetrachloroethene (“PCE”), trichloroethene ("TCE”), and cis-1, 2-dichloroethene (“DCE") were
detected in soil beneath the basement slab at concentrations greater than their respective New
York State Department of Environmental Conservation (NYSDEC) soil cleanup objectives.

In addition to soil sampling, sub-slab vapor samples, indoor air, and outdoor/ambient air samples
were collected at the Site. Vapor and air sample locations and summaries of analytical results are
provided on Figure 2. The investigation methodology was consistent with the New York State
Department of Health (NYSDOH) Guidance for Evaluating Soil Vapor Intrusion in the State of New
York (October 2006). Two indoor air samples (IA-1a and IA-1b) and an exterior background (i.e.,
ambient) air sample (sample AA-1) were collected over a 24-hour period. The indoor air samples
were collected from the basement (sample IA-1a) and the first floor in the former commercial
tenant space (sample IA-1b). Two sub-slab soil vapor samples (SSSV-1 and SSSV-2) were also
collected in the western room of the basement at locations proximal to the soil boring locations
(Figure 2).

Analysis of sub-slab soil vapor samples SSSV-1 and SSSV-2 indicated that PCE and TCE were
detected at concentrations greater than the applicable NYSDOH guidance levels. Based on the
results of SSSV-1 and SSSV-2, indoor air samples IA-1a, IA-1b and ambient air sample AA-1 were
analyzed. Analysis of indoor air samples also indicated that detected concentrations of PCE and
TCE were greater than the NYSDOH guidance criteria for indoor air.

As per May 2017 updates to the 2006 Guidance for Evaluating Soil Vapor Intrusion in New York
State, Matrix Table A, TCE levels in both sub-slab vapor samples SSSV-1 and SSSV-2 exceeded
the 60 micrograms per cubic meter (ug/m?3) threshold for sub-slab vapor concentrations. When
compared with the TCE concentration detected in indoor air sample IA-1a, which exceeded the 1
ug/m3 threshold for indoor air concentrations, Matrix A specifies that mitigation is required.
Additionally, per the May 2017 updates, Matrix Table B, PCE levels in both sub-slab vapor samples
SSSV-1 and SSSV-2 exceed the 1,000 ug/m?3 threshold for sub-slab vapor concentrations. When
compared with the PCE concentration detected in indoor air sample IA-1a, which exceeds the 10
ug/m3 threshold for indoor air concentrations in Matrix B, the matrix specifies that mitigation is
required.
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The results of the investigation indicate that a release of PCE has contaminated soils in soils
located between the base of the building slab and the top of the bedrock surface encountered
between approximately one (1) foot and four (4) feet beneath the slab surface, (approximately
nine (9) and 12 feet below sidewalk grade). Additionally, the associated soil vapor and basement
air are contaminated in exceedance of the applicable NYSDOH air guidelines.

The NYSDEC was notified of the release on May 4™, 2017. NYSDEC Spill #1701031 was issued.

2.2.2 Sample Analytical Results

The results of the September 2016 investigation were presented to the NYSDEC in May of 2017
in the Limited Phase II Subsurface Investigation Report, a copy of which is provided as Appendix
B. The data summarized below is also included in Tables 1-3 and Appendix B. The following is a
summary of the findings:

VOCs in Soil

e PCE was detected in soil sample AEI-SB8 at 23,000 milligrams per kilogram (mg/kg) and at
23 mg/kg in soil sample AEI-SB9. The concentration detected in AEI-SB8 exceeds the NYSDEC
Commercial Use Soil Cleanup Objective (CUSCO) of 150 mg/kg for PCE, and the concentration
detected in AEI-SB9 exceeds the NYSDEC Unrestricted Use Soil Cleanup Objective (UUSCO)
of 1.3 mg/kg for PCE.

e TCE was detected in soil sample AEI-SB8 at 120 mg/kg, a concentration which exceeds the
NYSDEC UUSCO of 0.47 mg/kg for TCE. TCE was not detected in soil sample AEI-SB9.

e Cis-1,2-Dichloroethene was detected in soil sample AEI-SB8 at 46 mg/kg, a concentration
which exceeds the NYSDEC UUSCO of 0.25 mg/kg for cis-1,2-dichloroethene. cis-1,2-
Dichloroethene was not detected in soil sample AEI-SB9.

VOCs in Sub-Slab Soil Vapor

e PCE was detected in sub-slab soil vapor sample SSSV-1 at 47,300,000 ug/m?3, and sub-slab
soil vapor sample SSSV-2 at 2,130,000 ug/m?3. These concentrations exceed the NYSDOH
Matrix B guidance level of 100 ug/m? for PCE.

e TCE was detected in sub-slab soil vapor sample SSSV-1 at 425,000 ug/m?3, and sub-slab soil
vapor sample SSSV-2 at 8,810 ug/m3. These concentrations exceed the NYSDOH Matrix A
guidance level of 6 ug/m? for TCE.

e Trans-1,2-Dichloroethene was detected in sub-slab soil vapor sample SSSV-1 at 2,360 ug/m?3,
and sub-slab soil vapor sample SSSV-2 at 323 ug/m?3. There is currently no NYSDEC or
NYSDOH standard for trans-1,2-dichloroethene.

e cis-1,2-Dichloroethene was detected in sub-slab soil vapor sample SSSV-1 at 531,000 ug/m?3,
and sub-slab soil vapor sample SSSV-2 at 6,580 ug/m3. These concentrations exceed the
NYSDOH Matrix A guidance level of 6 ug/m? for cis-1,2-dichloroethene.

VOCGs in Indoor Air

e PCE was detected in indoor sample IA-1a at 5,270 ug/m? and indoor air sample IA-1b at 286
ug/m3. These concentrations exceed the NYSDOH guidance criteria of 30 ug/m? for PCE in
indoor air.

e TCE was detected in indoor sample IA-1a at 42.3 ug/m? and indoor air sample IA-1b at 3.07
ug/m3. These concentrations exceed the NYSDOH guidance criteria of 2 ug/m3 for TCE in
indoor air.
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e Trans-1,2-Dichloroethene was detected in indoor sample IA-1a at 0.472 ug/m? and indoor air
sample IA-1b at 0.079 ug/m?3. There is currently no NYSDEC or NYSDOH standard for trans-
1,2-dichloroethene in indoor air.

e cis-1,2-Dichloroethene was detected in indoor sample IA-1a at 62.2 ug/m? and indoor air
sample IA-1b at 5.59 ug/m?3. These concentrations exceed the NYSDOH Matrix a guidance
level of 1 ug/m?3 for cis-1,2-dichloroethene in indoor air.

2.2.3 Limited Soil Excavation

A limited excavation of soil in the basement of building 682 was conducted between May 15 and
May 23, 2017, as an interim measure to permanently remove the most-contaminated soils in the
basement area. The excavation work was discontinued on May 23, 2017, pursuant to a request
from the NYSDEC, until a complete Remedial Investigation Work Plan (RIWP) could be completed
for the Site. Following the discontinuation of the soil excavation work, a vapor suppressant foam
was applied to the base and sidewalls of the excavation. Additionally, the wall on the north side
of the basement that is shared with the 684 9" Avenue basement space was treated with
4EVERCRETE™, a one-time permanent application specially engineered to waterproof and greatly
reduce vapor transmission through concrete. The excavation currently remains open with vapor
suppressant foam applied and has not been backfilled.

3.0 CONCEPTUAL SITE MODEL

In order to evaluate the significance of the impacted media at the Site, the potential pathways
by which individuals may come in contact with these media must be determined. The combination
of factors (chemical source, media of concern, release mechanisms, and potential receptors) that
could produce a complete exposure pathway and lead to human uptake of chemicals is assessed
in this Conceptual Site Model ("CSM").

3.1 Receptors

Based on the current land use and the anticipated future land use of the Site the following
potential receptors may be exposed to on-Site media:

Resident (future)

Retail customer or worker (future)
Construction worker (future)
Trespasser (current/future)

Impacted media at the Site include subsurface soil and soil vapor, and indoor air. Ingestion,
dermal contact, and inhalation are the potential routes of exposure.

Groundwater beneath the Site has not yet been encountered or sampled, but will be studied as
part of this RIWP. Groundwater at the Site is not currently used as potable drinking water source.
The potable water for the Site and the surrounding area is currently supplied by a municipal
source and this is expected to continue.
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In addition, off-Site receptors may be exposed to contaminants that have migrated. Potential off-
Site receptors include the following:

e Residents in adjacent buildings on 9t Avenue and 47" Street (current/future)
e Retail customers and workers, including the restaurant occupying the basement and first
floor of 684 9™ Avenue (current/future)

3.2 Geology and Topography

According to information obtained from the US Geological Survey (USGS), the area surrounding
the Site is underlain by pelitic schist and gneiss deposits of the Manhattan Formation of the
Ordovician-era. Bedrock in the immediate area of the Site is expected to slope to the west;
observations of the exposed bedrock within the basement of building 682 suggest western slope.
To the west, bedrock slopes steeply toward the Hudson River.

For the limited Site investigation performed by AEI, the basement was measured to be
approximately eight (8) feet below the grade of the sidewalk on 9t Avenue, (elevation 45 feet
msl). AEI also identified bedrock at one (1) foot below the basement floor slab [nine (9) feet
below the grade of the sidewalk on 9% Avenue] in the eastern portion of the basement; and
ranging to four (4) feet below the basement (12 feet below the sidewalk) toward the western
end of the building. These observations of shallow bedrock are consistent with the Site being
located in the midtown area of skyscrapers built to take advantage of shallow bedrock conditions.

Based on a review of the USGS Central Park, New York Quadrangle Topographic Map, 7.5 Minute
Series, 2016, the Site is located at an elevation of approximately 45 feet above mean sea level
and slopes to the southwest. The closest surface water body is the Hudson River located
approximately 0.50 mile to the west of the Site, [approximate elevation of zero (0) msl].

A section schematic of the location of bedrock and groundwater is provided as Figure 6. A detail
of this section in the immediate area of the Site is provided as Figure 7. In addition to the above
sources and observations, data for these figures were obtained from NYC Office of Environmental
Remediation (OER) Environmental Project Information Center (EPIC) records of the following
contaminated sites: #18CVCP067M, 18EHAZ397M, 607-611 West 47th Street, #12RHAN406M,
13CVCP083M, 545 West 48th St. / 540 West 49th St., and #12EHAN533M, 14CVCP219M, 618
West 47th Street. NYC OER records from the above sites indicate that in the area of 11" Avenue,
between 47" and 48" Streets, bedrock has been encountered between 1 and 15 feet bgs, no
groundwater has been encountered in the overburden, and that when bedrock wells have been
installed, groundwater was observed to be under artesian pressure rising to a depth of 8 to 12
feet below grade after being encountered and the artesian pressures released. Additionally,
topographic maps and the Google image dated 6/8/2017 were used to confirm ground elevations
and the locations of tall buildings confirming shallow bedrock.

3.3 Groundwater

The depth and flow of groundwater are uncertain. There is no shallow groundwater in the shallow
overburden under the Site. The previous investigation did not examine the presence of
groundwater in the bedrock. This investigation is proposed in this RIWP.
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The regional topographic gradient direction slopes toward the southwest and, therefore, typically
the direction of groundwater flow beneath the Site would be inferred to be in a southwesterly
direction. However, the local movement of groundwater may be more complex; influenced by the
local bedrock slope; infiltration, if any; leakage from water or sewer utilities; and the nature of
groundwater presence and flow in the bedrock.

As noted above, the nearestNYC OER contaminant investigation sites were located 1,500 to 2,000
feet to the west in the area of 11th Avenue, between 47th and 48th Streets. At these sites,
bedrock was reported approximately ten (10) feet below sidewalk grade, consistent with the
subject Site. Groundwater at these sites was encountered at a depth of 20 to 25 feet below grade.
Groundwater was observed to be under artesian pressure rising to a depth of 8 to 12 feet below
grade after being encountered and the artesian pressures released. Groundwater is likely to be
at a similar depth and under artesian pressure at the subject Site.

Based on a review of the United State Department of Agriculture (USDA) Soil Survey for the area
of the Site, the soils in the vicinity of the Site are classified as Urban Land. The Urban Land
designation indicates that more than 85 percent of the original soils have been disturbed or
covered by paved surfaces, buildings or other structures. The soil recovered in the borings
advanced during the September 2016 investigation generally consisted of a light brown sandy silt
along with weathered schist (Appendix A). It is anticipated that most if not all (100%) of soils
encountered above bedrock will be disturbed soils or fill placed for the construction of utilities,
roadways, sidewalks, basement entrances and building foundations.

The Site and the adjacent buildings at 684 9" Avenue and 361 47t Street will most likely have
foundations constructed directly on bedrock based on common construction practices and the
proximity to bedrock. Both buildings have basements at approximately the same depths. Similarly,
interior supporting walls are also likely to extend to bedrock. Foundations extending to bedrock
will have an effect on the migration of any liquids discharged beneath the basement slab and
contaminated vapors, and therefore, their presence and effect on fluid movement will be
investigated.

Utilities are located along both 9™ Avenue and 47t Street. Connections are apparent between
these utilities and the Site building. Utilities are difficult to locate in mid-town Manhattan, and
therefore, will be located using ground penetrating radar (GPR) and other methods. As utilities
can affect boring and well locations and the sampling results, their locations will be investigated.
Figure 8 is a Google Earth street level view of the Site that shows the visibly identifiable utilities.

3.4 Contaminant Source

In the Site’s basement, piping and a raised slab suggest the location of the former dry cleaning
machines, but other historical information does not provide additional detail. The elevated levels
of soil and vapor contamination were detected near this suspected location. There is also a floor
drain near the suspected location.

Based on the above, it is likely a release(s) occurued through the mishandling/spill of dry cleaning
fluid, PCE, to the floor of the basement where it penetrated beneath the slab through the floor
drain or imperfections in the floor slab in the vicinity of the raised platform. PCE, and/or water
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and vapor contaminated with PCE may have penetrated further into the ground or migrated
laterally.

4.0 SPECIFIC CHEMICAL OBJECTIVES

Soil Cleanup Objectives (SCOs): As the Site will be used for commercial and residential activities
in the future, the Restricted Residential Use Soil Cleanup Objectives (RRUSCOs) have been
targeted, (see Table A below). Soil testing results will be compared to the Residential Use SCOs
(RUSCOs) and the Unrestricted Use SCOs (UUSCOs). The CVOCs that have been identified in soil
were detected in soil beneath the basement slab at concentrations exceeding the RRUSCOs: PCE
detected as high as 23,000 mg/kg (RRUSCO is 19 mg/kg) and TCE detected as high as 120 mg/kg
(RRUSCO is 21 mg/kg).

Table A — CVOC Soil SCOs

. CAS Residential Res.trictefd Unrestricted
Contaminant Number (mg/ke) Residential Use
(mg/kg) (mg/kg)

1,1,1-Trichloroethane 71-55-6 100 100 0.68
1,1-Dichloroethane 75-34-3 19 26 0.27
1,1-Dichloroethene 75-35-4 100 100 0.33
1,2-Dichlorobenzene 95-50-1 100 100 1.1
1,2-Dichloroethane 107-06-2 2.3 3.1 0.02
cis-1,2-Dichloroethene 156-59-2 59 100 0.25
trans-1,2-Dichloroethene 156-60-5 100 100 0.19
1,3-Dichlorobenzene 541-73-1 17 49 2.4
1,4-Dichlorobenzene 106-46-7 9.8 13 1.8
1,4-Dioxane 123-91-1 9.8 13 0.1
Acetone 67-64-1 100 100 0.05
Benzene 71-43-2 2.9 4.8 0.06
Butylbenzene 104-51-8 100 100 12
Carbon tetrachloride 56-23-5 1.4 2.4 0.76
Chlorobenzene 108-90-7 100 100 1.1
Chloroform 67-66-3 10 49 0.37
Ethylbenzene 100-41-4 30 41 1
Hexachlorobenzene 118- 74-1 0.33 1.2 0.33
Methyl ethyl ketone 78-93-3 100 100 0.12
Methyl tert-butyl ether 1634-04-4 62 100 0.93
Methylene chloride 75-09-2 51 100 0.05
n Propylbenzene 103-65-1 100 100 3.90
sec-Butylbenzene 135-98-8 100 100 11
tert-Butylbenzene 98-06-6 100 100 5.9
Tetrachloroethene 127-18-4 5.5 19 1.3
Toluene 108-88-3 100 100 0.7
Trichloroethene 79-01-6 10 21 0.47
1,2,4-Trimethylbenzene 95-63-6 47 52 3.6
1,3,5-Trimethylbenzene 108-67-8 47 52 8.4
Vinyl chloride 75-01-4 0.21 0.9 0.02
Xylene (mixed) 1330-20-7 100 100 0.26
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Sub-slab Vapor and Indoor Air: The DOH document NYSDOH Guidance for Evaluating Soil Vapor
Intrusion in the State of New York (October 2006), updated in May 2017, will be used as a tool
in evaluating and addressing current and potential exposures related to soil vapor intrusion. PCE,
TCE, DCE were identified at elevated concentrations in onsite indoor air and sub-slab vapor
requiring mitigation in their current concentrations. The same document will be used to evaluate
off-Site contaminants.

Groundwater: The New York State Water Quality Standards and Guidance Values, Class GA

(Groundwater), will be used to evaluate groundwater contaminants. The values for PCE and its
principal degradation products are shown below in Table B.

Table B - NYS Groundwater Standards and Guidance Values

Contaminant CAS Number Groundwater Standard
(ne/L)
Tetrachloroethene 127-18-4 5
cis-1,2-Dichloroethene 156-59-2 5
Trichloroethene 79-01-6 5
Vinyl chloride 75-01-4 2

5.0 SAMPLING PLAN AND RATIONALE
5.1 Sampling Strategy — Triad Approach

Sampling will follow the Triad approach whereby the approved sampling plan may be modified
based on initial results. Modifications would be done only after consultation with and approval by
the NYSDEC and NYSDOH. The intent is to provide flexibility in the sampling plan to take
advantage of the initial information developed by the program and to avoid the pitfalls of drilling
in a highly urbanized area in mid-town Manhattan.

The Triad Approach? is a three-pronged approach for managing all forms of project uncertainty
to improve decision-making and streamline environmental cleanup projects. The Triad approach
draws on science and technology advancements and practitioner experience to develop strategies
for making site work more scientifically defensible, resource-effective, and adaptive to changing
project needs.

The three integrated Best Management Practices (BMPs) of the Triad Approach are:

e Systematic project planning (SPP): An efficient method for comprehensive planning, design,
and implementation for all stages of hazardous waste site investigation and cleanup projects.
Generally recognized to be common practice for all projects, SPP is uniquely applied and
critical to the successful design and execution of a Triad-based project.

e Dynamic work strategies (DWS): A sequence of dynamic data collection activities that
efficiently addresses identified project concerns, which are implemented and managed in the
field using real-time information to target and manage data and decision uncertainty.

! Best Management Practices: Use of Systematic Project Planning Under a Triad Approach for Site Assessment and
Cleanup, US EPA, September 2010.
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Streamlined workplans, developed in the context of a project’s regulatory framework, are
used to document DWS.

e Real-time measurement technologies: Any data generation that enables reliable measurement
or collection and analysis of environmental media in a time frame that facilitates execution of
a DWS. These measurements typically result in a much greater density of information and are
available to direct field activities in time frames shorter than those commonly achieved with
conventional sampling and analytical methods. Together with the DWS, real-time
measurement technologies are used to focus when and where collaborative sampling and
analyses can provide the greatest benefit.

The Triad Approach can be used to significantly reduce data collection costs, expedite project
schedules, enhance stakeholder communication, and improve the quality of project and site
decisions.

The Triad approach may be most beneficial for the groundwater investigation. The records search
has indicated that groundwater may be present over 20 to 25 feet below ground surface (bgs) in
bedrock and under artesian pressures obviating traditional well installation protocols. Additionally,
the direction of flow is uncertain; and therefore, the locations of wells relative to expected
groundwater flow directions are currently difficult to determine. Finally, drilling in the sidewalk of
9t Avenue and 47t Street is a burden on the numerous pedestrians and vehicles that use these
streets, and contain aged and frail utilities whose locations cannot be known with certainty.
Therefore, an approach is proposed to prepare to make all rock cores and install all wells, and
then evaluate the plan as the initial cores and wells are completed. Specifically, one (1) or two
(2) rock cores will be done within the Site in the basement, completing these cores as double
cased wells (as outlined in Section 6.4.1 paragraph 8) if groundwater is encountered. Rock cores
and well installations will continue unless the initial wells suggest that a modification to the
approved plan would be appropriate. In this latter case, communications with the NYSDEC would
be made to evaluate the initial results and determine any modifications to the rock coring and
well installation plan are appropriate.

Similarly, a Triad approach is proposed for the two vapor probes planned to be installed in the
sidewalks of 9™ Avenue and 47" Street. As with the monitoring wells, the difficulties in drilling on
9t Avenue and 47t Street due to the disruption of pedestrian traffic and the presence of aged,
frail utilities whose location cannot be known with certainty it of concern. Therefore, it is proposed
that all vapor testing within the Site building and adjacent buildings, and the communication test
to evaluate the effect on vapor movement by the building foundations be completed before the
vapor probes in the sidewalks are completed. If vapor migration toward 9 Avenue and/or 47"
Street is indicated, then the vapor probes proposed for 9™ Avenue and 47™ Street would be
installed per the RIWP. However, if vapor migration is limited and foundations are restricting this
movement, the results would be discussed with the NYSDEC and NYSDOH to reconsider the need
for the vapor probes in the 9" Avenue and 47 Street, or to consider alternative locations for
these probes.

Therefore, the sampling plan presented below makes worse case assumptions and specifies a
fuller scope of testing than may ultimately be appropriate. The program will be implemented such
that initial information can be used to modify the approach, if appropriate, without delaying the
overall progress of the RIWP.
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5.2 Summary of Samples and Media to be Sampled

The proposed scope of sampling is designed to complement the existing data to provide a more
complete characterization in order to support the evaluation of remedial goals and alternatives.
Table C below provides a summary of the samples to be collected during the remedial
investigation. Proposed sample locations are shown on Figures 3, 4, and 5.

Table C - Analytical Program Summary
Remedial Investigation 682 9t Avenue, New York, New York 10036

Sample Media Number of Samples? Analysis?
Field . Field | Tri
Samples Duplicates | MS/MSD Blank Blaﬁk
-VOCs+TICs per Method 8260C
28 -SVOCs+TICs by Method 8270D
Soil (3 samples from -TAL Metals by EPA 6010C /
each boring and 2 2 2 2 7471B
4 from the open -TCL PCBs and Pesticides by
excavation) Method 8082A/8081B
-Herbicides by Method 8151A
-VOCs+TICs per Method 8260C
Sediment -SVOCs+TICs by Method 8270D
Sample (from -TAL Metals by EPA 6010C /
floor drain) 1 1 0 0 0 74718 .
-TCL PCBs and Pesticides by
Method 8082A/8081B
-Herbicides by Method 8151A
Sub-Slab Soil 5 0 0 0 0 | -VOCs per Method TO-15
Vapor
Exterior Soil 2 0 0 0 0 | -VOCs per Method TO-15
Vapor
6
H In rair
'Ari‘f'oo"/ Ambient | (5Tqor2 0 0 0 0 | -VOCs per Method TO-15
ambient/outdoor
air sample)
Bedrock Core 5 0 0 0 0 -VOCs+TICs per Method 8260C
-VOCs+TICs per Method 8260C
-SVOCs+TICs by Method 8270D
-TAL Metals by EPA 200.7 /
200.8/ 245.2 / 6010C / 6020A /
7470A
Groundwater 5 1 1 1 1 -TCL PCBs and Pesticides by

Method 8082A/8081B
-Herbicides by Method 8151A
-1,4-Dioxane by EPA Method
8270D-SIM

- PFAS? by modified EPA
Method 537

1 Number of samples may be modified in accordance with the Triad approach presented in Section 5.1
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2Target Compound List (TCL) VOCs, including Tentatively Identified Compounds (TICs); Semi-volatile
organic compounds; Target Analyte List (TAL) Metals; Polychlorinated Biphenyls (PCBs); Per- and
Polyfluoroalkyl substances (PFAS).

3 Full list of 21 PFAS will be analyzed

6.0 SAMPLING PLAN DETAILS
6.1 Building Interior, Drainage Facilities and Foundation Construction Evaluation

In order to fully understand the sources and pathways of contamination at the Site, the building
interior will be evaluated in accordance with DER-10 Section 3.4.

6.1.1 Interior Inspection

An additional inspection will be performed on the interior of the Site building and adjacent
buildings in which limited inspections have been done to date. Specifically, in the Site basement,
plywood sheeting that currently restricts access in one area of the basement where a former dry
cleaning machine was potentially present will be removed so this area can be inspected. Last,
because it appears that water pipe leaks in the basement are causing pooling of water on the
concrete slab, the pipes will be evaluated for leaks and repaired or closed if no longer active.
Similar conditions in adjacent buildings will be observed and evaluated.

6.1.2 Floor Drain Sediment Sampling

An evaluation of floor drains inside the basement of the Site building and in the basement of the
adjacent building to the north at 684 9" Avenue will be conducted. One (1) sediment sample will
be collected from the floor drain in the basement of the Site building. The sediment sample will
be a direct grab sample and will be transferred into laboratory supplied glassware and placed into
a cooler with ice immediately following sample collection. Additional sediment samples may be
taken as a result of the interior inspection if contaminants are indicated by field instrumentation.

6.1.3 Pneumatic Sub-slab Communication Study

In order to evaluate site-specific conditions relative to sub-slab soil vapor flow, and the type of
equipment necessary to design and install an effective sub-slab depressurization system (SSDS)
at the Site, pneumatic sub-slab communication testing will be conducted inside the basement of
the Site building and the adjacent building to the north at 684 9 Avenue. This study will be
conducted to evaluate the following: (1) separate foundation areas within the overall building
footprints; (2) sub-slab obstructions that may impede pressure field extension; and, (3) pressure
field extension throughout the building footprints. This study will be completed after the collection
of sub-slab soil vapor and indoor air samples as described in Section 6.3.

In order to conduct the pneumatic sub-slab communication study, three (3) 34-inch probes will
be drilled into the building slab and a 1.5-inch diameter hose with an adapter connected to a
portable vacuum that will create negative pressure beneath the building slab. The vacuum will be
equipped with bleed valves and pressure gauges to control the pressure and flow rate applied.
Exhaust from the vacuum will be filtered before being discharged outdoors. The distribution of
the pressure beneath the slab will be monitored at four (4) temporary monitoring probes, vapor
sampling probes, and unused vacuum probes installed though the basement slabs of the two
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buildings. The flow rate/pressure will be modified, as needed, to evaluate correlations between
pressure/flow at the air application point and the gauging probes as the sub-slab pressure field
stabilizes. Preliminary intrinsic permeability and zone of influence will be evaluated. Once readings
are collected and recorded, the communication gauging probes and pressurized probe will be
sealed using a temporary silicone plug to enable future use. The locations of the pilot test
monitoring and vapor sampling probes are illustrated on Figure 5.

6.2  Soil Borings and Samples

Soil borings will be completed in eight (8) locations in the subsurface as per DER-10 Section 3.5.2.
Six (6) borings will be completed inside the basement of the Site building and two (2) will be
completed in the basement of the adjacent building to the north (684 9t Avenue) in the locations
shown on Figure 3 (access to the adjacent properties has been arranged). At each location, the
soil borings will be completed using manual equipment (i.e., concrete corer and jack hammer).

Prior to installing soil borings, the public underground utility locating service will be notified to
mark out utilities in the work area and a private geophysical survey will be conducted to evaluate
the presence of underground structures and subsurface features using GPR, electromagnetic
induction and possibly utility tracing instruments in order to clear the boring locations of utilities.

Soils will be sampled to a maximum depth of approximately 4 feet bgs or to refusal, whichever is
shallower. The borings will be advanced using a jack hammer equipped with 2.25-inch outer
diameter Macro-Core® samplers (rods), and samples will be collected continuously by advancing
the two-foot-long rods equipped with acetate sample liners. After each interval, the core will be
retrieved, core barrel disassembled, and the sample liner will be removed, transferred to the
onsite geologist, inspected, logged and field screened from grade surface to the final depth of
each boring using a PID.

One soil sample from each boring will be collected at the depth interval that represents the highest
likelihood of contamination based on field screening results; and one soil sample will be collected
from the terminus of each boring. Each soil sample will be a direct grab sample from a 6-inch
interval and will be transferred into laboratory supplied glassware and placed into a cooler with
ice. The sample results shall be compared to the applicable NYSDEC Residential, Restricted
Residential and Unrestricted Use SCOs, with the goal of delineating and remediating to the
RRUSCOs.

Additionally, four (4) soil samples will be collected from the base of the open excavation within
the Site building. Soils will be sampled from a depth of approximately 1.5 to 4 feet bgs depending
on the depth of encountered bedrock in that location.

6.3  Vapor and Air Sampling

6.3.1 Sub-slab and Exterior Soil Vapor Sampling

Prior to completing the Pneumatic Sub-slab Communication Study described in Section 6.1.3 and
the soil sampling described in Section 6.2, five sub-slab vapor samples will be obtained from
building interiors: comprised of two (2) sub-slab vapor probes in the basement of the Site, two
(2) sub-slab soil vapor probes in the basement of the adjacent building to the north at 684 9th

October 2018
Page 13



Avenue, and one (1) sub-slab vapor probe in the basement of the adjacent building to the east
at 361 West 47t Street (Figure 4).

Foundations for the Site building and adjacent buildings are comprised of mortored brick and
concrete block, and are likely to extend to the shallow bedrock. This is based on the observations
of foundations and shallow bedrock during the initial Site investigation and remedition.
Additionally, shallow bedrock is known to be in the area of the Site and the construction of
foundations on bedrock when available is the common practice for similar buildings. Therefore,
the building foundations are likely inihibiting horizontal migration of soil vapor from the Site
building to areas beneath the adjacent buildings and under the sidewalks. However, this will be
evaluated in the first step of the Triad plan. Sub-slab soil vapor probes will be completed in the
basement of the adjacent building to the north at 684 9th Avenue and in the basement of the
adjacent building to the east at 361 West 47t Street to evaluate the vapor intrusion pathway
including the effects of foundation walls. The sub-slab communication study will also evaluate the
foundation walls and their effect on vapor migration. Additionally, bedrock depths will be obtained
during the initial rock cores.

Two (2) exterior soil vapor probes will be completed from underneath the sidewalks located to
the south (along 47t Street) and west of the Site (along 9™ Avenue), unless modified by the Triad
approach described above in Section 5.1 Sampling Strategy. These two (2) probes in the
sidewalks would be subjected to review by the NYSDEC and NYSDOH using the Triad approach if
interior vapor results show limited migration and the communication study indicates that the
exterior foundations are inhibiting vapor movement. The real time measurements of air pressures
and chemical concentrations using field instrumentation, backed up by rapid turn-around
laboratory analyses of vapor chamical concentrations will provide information for the Triad team
to modify the work plan if appropriate.

Soil vapor sampling will be conducted in accordance with the the NYSDOH Guidance for Evaluating
Soil Vapor Intrusion in the State of New York (October 2006), updated in May 2017and DER-10
Section 3.6.. The sub-slab soil vapor probes will be installed to a depth of 2 inches beneath the
existing building slab. Exterior soil vapor samples will be installed using manual coring equipment
to a maximum depth of 10 feet bgs, or refusal of drilling equipment.

Temporary sub-slab soil vapor ports will be constructed with inert tubing of 0.25-inch diameter.
The tubing will not extend more than 2 inches beneath the floor slab. The port will be sealed to
the surface with non-VOC-containing and non-shrinking products for temporary installations. After
sub-slab port installation and prior to sampling, a helium leak test will be performed and a one to
three volume purge will occur in order to ensure vapors are not leaking from the port and a
representative sample will be collected.

The exterior soil vapor points will be advanced by drilling up to 10 feet bgs, inserting tubing into
the base of the borehole, filling the bottom three feet of the annular space around the sample
port with sand, and sealing the remainder of the borehole with bentonite clay. Like the sub-slab
probes, the annular space will be leak-checked using an inert tracer gas (i.e., helium) to verify
that the soil vapor probes are not drawing ambient air during sample collection.

The soil vapor samples will be collected in a stainless steel Summa® canister (e.g. 1-Liter etc.)
The canister will be individually cleaned, tested, and certified by a NYSDOH-certified laboratory
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for air tightness and proper vacuum prior to sampling. Prior to sampling, a vacuum gauge will be
attached to the flow controller to measure and record the initial Summa® canister vacuum
pressure. The Summa® canister will collect a sample for approximately 24 hours at a flow rate
not to exceed 200 ml/min. Once sampling is complete, each Summa® canister valve will be closed
tightly while maintaining a slight vacuum prior to sealing [approximately -5 inches of mercury
(Hg)]. The following will be recorded for each sample:

Sample identification (ID)

Start and stop time

Initial and final vacuum pressure
Summa® canister and flow controller IDs
Sample location

Identity of the sampler

Helium leak test results

Soil vapor purge volume

The soil vapor samples will represent a 24-hr average, and will be analyzed for VOCs using EPA
method TO-15.

6.3.2 Indoor and Outdoor Air Sampling

The indoor air (IA) and outdoor/background air sampling will be conducted in accordance with
the Guidance for Evaluating Soil Vapor Intrusion in the State of New York by the NYSDOH.

The indoor air samples will be co-located with the five (5) interior sub-slab soil vapor samples
collected in each building. The IA samples will be collected from within the breathing zone;
approximately three (3) to five (5) feet above the ground surface. The air sampling equipment
will be provided by a NYSDEC-certified laboratory. The IA and background air samples will be
collected using 6-L capacity SUMMA canisters equipped with a regulator-flow controller. Each
canister will be individually cleaned, tested, and certified by the laboratory for air tightness and
proper vacuum. The regulator flow controller will be calibrated by the laboratory to allow for air
samples to be collected over a 24-hour period.

Five (5) indoor air samples will be collected: two (2) samples from the basement of the Site building
co-located with the sub-slab vapor probes in the basement of the Site, two (2) samples from the
basement of the adjacent building to the north at 684 9" Avenue co-located with the sub-slab
vapor probes in the north adjacent building, and one (1) indoor air sample in the basement of the
adjacent building to the east at 361 47" Street, co-located with the sub-slab vapor probe in the
east adjacent building. One (1) outdoor/background air sample will be collected from an outdoor
area between 361 47" Avenue and 682 9™ Avenue. The proposed locations are illustrated on Figure
4. The samples will be collected into 6-Liter stainless steel SUMMA canisters. Prior to sampling, a
vacuum gauge will be attached to the flow controller to measure and record the initial SUMMA
canister vacuum pressure. Once sampling is complete, each SUMMA canister valve will be closed
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tightly while maintaining a slight vacuum prior to sealing (approximately -5 inch Hg). The
following will be recorded for each sample:

Sample identification (ID);

Start and stop time;

Initial and final vacuum pressure;
SUMMA canister and flow controller IDs;
Sample location;

Identity of the sampler;

The indoor and ambient air samples will represent a 24-hr average, and will be analyzed for VOCs
per EPA method TO-15. Per NYSDOH requirements, laboratory detection/reporting limits for TCE,
cis-1, 2-dichloroethene, 1, 1-dichloroethene, carbon tetrachloride, vinyl chloride in indoor air will
be 0.20 ug/m3 and all laboratory data will be reported in units of ug/ms3.

A Building Questionnaire and Product Inventory will also be completed for each sampled structure.
This inventory will be compared to indoor air results.

6.4 Bedrock Coring, Monitoring Well Installation, and Groundwater Sampling

6.4.1 Bedrock Coring and Monitoring Well Installations

The Sampling Plan calls for five (5) bedrock cores finished as double cased (as outlined in Section
6.4.1 paragraph 8), groundwater monitoring wells; however, this plan may be modified by the
Triad approach as explained above in Section 5.1 Sampling Strategy. A minimum of three (3)
monitoring wells will be installed to evaluate the depth of groundwater and flow direction.
Modifications would be done only after consultation with and approval by the NYSDEC and
NYSDOH. The intent is to provide flexibility in the sampling plan to take advantage of the initial
information developed by the program. Unless modified, the five (5) proposed rock cores and
monitoring well locations shown on Figure 3 will be completed.

The Triad approach may be most beneficial for the groundwater investigation. The records search
has indicated that groundwater may be present at 20 to 25 feet bgs in bedrock and under artesian
pressure (as illusted in Figure 6). Additionally, drilling in the sidewalk of 9" Avenue and 47" Street
is @ burden on the numerous pedestrians and vehicles that use these streets, and contain aged
and frail utilities whose locations cannot be known with certainty. Therefore, an approach is
proposed to prepare to make all rock cores and install all wells, but then evaluate the plan as the
initial cores and wells are completed.

Initially, one (1) rock core, BC/GW-1, will be completed following the double casing protocol (as
outlined in Section 6.4.1 paragraph 8) and in an area of the basement outside the area of highest
soil and vapor contamination. Both the double casing and initial location will minimize the risk of
pulling contamination to deeper levels while drilling is done to evaluate the depth of groundwater.
Using what is learned from this first core, a second core, BC/GW-2, will be completed in the area
of highest contamination. A major objective of these installations is to determine if sufficient
groundwater is present within the shallow bedrock to finish the cores as monitoring wells and to
warrant the installation of additional wells. If groundwater is present in the bedrock, then these
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cores will be finished as permanent groundwater monitoring wells. If completed as wells, then
water pressures, well recharge and head space chemical concentrations will be measured in real
time to assist the Triad decision making.

Following the completion of the two cores and wells within the Site building, the additional wells
in the sidewalks of 9™ Avenue and 47t Street, and the well in 361 47" Street will be completed
unless this plan is modified by the NYSDEC. Modification may be appropriate if no groundwater
is encountered, or the groundwater encountered is under artesian pressures such that an impact
from Site contamination is unlikely. Since the presence of dense non-aqueous phase liquid
(DNAPL) was indicated in soil sample AEI-B8 collected from the basement of the Site building,
there is the possibility that PCE DNAPL may overcome expected hydraulic gradients at the Site;
therefore, futher characterization may be required even if groundwater is observed to be under
artesian pressure. This determination would be made by the NYSDEC after consultation in the
event conditions warrant modification.

Bedrock cores will be advanced using a track access Geoprobe® and remote access portable mud
rotary rock coring unit. In the direct-mud rotary drilling method, the borehole is advanced by
rapid rotation of a drill bit mounted on the end of the drill rods. The bit cuts and breaks the
material at the bottom of the hole into small pieces (cuttings). The cuttings are removed by
pumping drilling fluid (water mixed with a fluid enhancer, such as bentonite) down through the
drill rods and bit and up the annulus between the borehole and the drill rods. The drilling fluid
also serves to cool the drill bit and stabilize the borehole wall, to prevent the flow of fluids between
the borehole and surrounding earth materials, and to reduce cross-contamination between
aquifers.

The rock cores will be completed using a tri-pod mounted remote access portable mud rotary
rock coring unit which has the capability of advancing a maximum of 20 feet below grade. The
rock cores will be advanced to the maximum capabilities of the drilling technology in use, 20 feet
below the basement floor, which equates to adepth of approximately 30 feet bgs.

The wells will be drilled from the surface down to a minimum of five (5) feet into competent
bedrock. Since weathered/friable bedrock is the most transmissive, the double-cased portion of
the well must be drilled into competent bedrock to prevent potential cross-contamination from
the shallow interval to the lower water-bearing unit. If groundwater is encountered in the
weathered / friable bedrock, a sample of that groundwater will be collected.

Rock Quality Designation (RQD), a measure of quality of rock core taken from a borehole which
signifies the degree of jointing or fracture in a rock mass measured in percentage, will be
employed to determine when competent rock is encountered. The initial cores will be advanced
to an interval where RQD is 75% or more and then the casing will be placed from the surface of
the well into the terminus of the drilled hole and tremmie grouted. Once the grout sets, drilling
will then continue within the grouted casing through to a deeper bedrock interval (RQD of at least
75-80%) approximately 10 to 20 feet below the basement floor. Screened PVC will be installed in
the deeper interval in order to sample the groundwater within the competent bedrock. By drilling
the well in this manner, the deeper interval will be isolated from shallow contamination.

As described above, since the well will traverse through a known or suspected contaminated area
into a lower water bearing unit, they will be double-cased (as outlined in Section 6.4.1 paragraph
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8). The outer-most well casing will be constructed into the first significant confining layer which
separates the lower water bearing unit from any such contamination.

Continuous cores will be collected and continuously screened using a PID and visual methods for
evidence of contamination, presence of DNAPL, and observed for inflow of water from leaking
pipes in the building. Cores will be screened using a hydrophobic dye (Sudan IV dye or Red Qil
0) to identify free-phase or residual DNAPL in the subsurface, both above and below the water
table through the use of a jar shake test.

Bedrock cores will also be observed for fractures using core orientation. Core orientation is the
process by which the original in situ position or orientation of a core cylinder is determined by a,
a mark, groove, or line placed on the surface of the core and the in situ azimuth of the marking
is determined with respect to geographic north. The cores will be oriented to facilitate
measurement of directional properties in the rock including features such as bedding, cross-
bedding, and fractures.

The interior of the cores will be screened using a PID and visual methods for evidence of
contamination. One (1) bedrock core sample will be selected from each core location for
laboratory analysis at the depth interval that represents the highest likelihood of contamination
based on field screening results.

The newly installed monitoring wells will be developed by purging and/or pumping the water in
the well to loosen and remove suspended fines. Measurements of the water volume removed
and water quality parameters including temperature, pH, conductivity, and turbidity will be
recorded at regular intervals throughout the development process. Development will continue
until the NYSDEC standard of 50 Nephelometric Turbidity Unit (NTU) is measured with a
nephelometer and water is visibly free of sediment.

While the direction of local groundwaster flow is uncertain, the regional hydraulic gradient will
likely be west toward the Hudson River. Local flow will likely be controlled by the weathered zone
of bedrock or the discrete fracture network of joints in the schist. In order to determine the local
groundwater flow direction, the top of the PVC casing for each well will be surveyed by a NY-
licensed surveyor and depth to groundwater measurements will be recorded in each well..

6.4.2 Groundwater Sampling and Testing

If groundwater is present in the well, groundwater sampling will be conducted as per the
groundwater guidance in DER-10 Section 3.7.2. Prior to collecting each groundwater sample, the
well will be gauged for groundwater depth/NAPL using a decontaminated oil-water interface
probe. The groundwater samples will be collected from each well with low-flow sampling
techniques using dedicated non-teflon lined high density polyethylene (HDPE) and silicon tubing
and a peristaltic pump to purge and collect samples for laboratory analysis. When sampling for
PFAS, the special precautions and guidelines outlined outlined in the attached Quality Assurance
Project Plan (QAPP) will be employed to avoid contamination of environmental samples or site
media with PFAS. During purging, groundwater field parameters including pH, specific
conductivity, temperature, turbidity, and dissolved oxygen will be measured using a calibrated
water quality meter equipped with a flow-through cell. Depending on the yield of the well, a
minimum of three well volumes will be removed prior to sample collection. Analytical samples will
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be collected when water quality parameter measurements have stabilized. Each well will be
sampled for analysis listed in the table above.

All groundwater samples will be collected in laboratory supplied sample bottles in accordance with
protocols for analysis shown in Table C of Section 5.2. Appropriate QA/QC samples will be
collected for the groundwater sampling event including one trip blank, one field duplicate sample,
one matrix spike sample, and one matrix spike duplicate sample per day of sampling. Subsequent
to sample collection, the groundwater samples will be placed in an ice-filled shipping cooler, and
transported under chain-of-custody to a NY-certified analytical laboratory.

Laboratory reporting limits for PFAS in groundwater will be 2 nanograms per liter (ng/L).

The method detection limit for 1,4-dioxane will not exceed 0.35 micrograms per liter (ug/L).

6.5 Field Management of Investigation Derived Waste

Following completion of sample collection, the soil borings and soil vapor points will be backfilled
with sand and hydrated bentonite chips. The borings will be completed at the surface

to match existing conditions. Soil boring cuttings and purge water from the monitoring well
installations will be placed in 55 gallon drums for future disposal, pending receipt of soil and
groundwater analytical results.

The following documentation will be established and reported for each disposal destination used
in this project to document that the disposal of regulated material exported from the site conforms
with applicable laws and regulations: (1) a letter to each disposal facility describing the material
to be disposed and requesting written acceptance of the material. This letter will state that
material to be disposed is generated at an environmental remediation site in NYC under a
governmental remediation program. The letter will provide the project identity and the name and
phone number of the Professional Engineer or Volunteer. The letter will include as an attachment
a summary of all chemical data for the material being transported; and (2) a letter from each
disposal facility stating it is in receipt of the correspondence and is approved to accept the
material. These documents will be included in the RIR.

The RiR will include an itemized account of the destination of all material removed from the site
during the investigation. Documentation associated with disposal of all material will include
records and approvals for receipt of the material. This information will be presented in the RIR.

All soil/fill or other waste removed from the site will be managed and disposed in accordance with
applicable laws and regulations. Any soil/fill or other waste that is characterized as non-hazardous
material taken off site will be disposed of at a Soil Recycling Facility.

Waste characterization will be performed for off-site disposal in a manner required by the
receiving facility and in conformance with its applicable permits. Waste characterization sampling
and analytical methods, sampling frequency, analytical results and QA/QC will be reported in the
RIR. A manifest system for offsite transportation of exported materials will be employed. Manifest
information will be reported in the RIR. Hazardous wastes derived from the site will be stored,
transported, and disposed of in compliance with applicable laws and regulations.
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6.6 Quality Exposure Assessment

As per the DER-10 Section 3.3, a qualitative exposure assessment for both human health and/or
fish and wildlife resources will be completed during the RI to determine the route, intensity,
frequency and duration of potential exposures to contaminants. A description of the nature and
size of the population potentially exposed to the contaminants that are present at or migrating
from a site will follow the DER-10 guidance.

7.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

A Quality Assurance Project Plan (QAPP) has been prepared and reviewed by the NYSDEC and
NYSDOH. It is provided in this RIWP as Appendix D, and summarized below.

7.1 Analytical Methods

All samples collected during the RIWP will be analyzed using EPA-approved analytical methods
that follow the most recent edition of the EPA’s “Test Methods for Evaluating Solid Waste” (SW-
846), Methods for Chemical Analysis of Water and Wastes” (EPA 600/4-79-020), and Standard
Methods for Examination of Water and Wastewater” (prepared and published jointly by the
American Public Health Association, American Waterworks Association and Water Pollution
Control Federation).

7.2 Laboratory

The subcontracted laboratory will be certified by the New York State Department of Health to
perform Contract Laboratory Program (CLP) analysis on all media to be sampled during this
investigation. The laboratory will perform the sample analysis in accordance with the most recent
NYSDEC Analytical Services Protocol (ASP).

7.3 Data Submittal

Analytical data will be submitted in complete ASP category B data packs. Procedures for chain of
custody, laboratory instrumentation calibration, laboratory analyses, reporting of data, internal
quality control, and corrective actions shall be followed as per SW-846 and as per the laboratory’s
Quality Assurance Plan. Where appropriate, trip blanks, field blanks, and field duplicates shall be
performed at a rate of 5% and will be used to assess the quality of the data. The laboratory’s in-
house QA/QC limits will be utilized whenever they are more stringent than those suggested by
the EPA methods. Preliminary data will be submitted to the NYSDEC and the NYSDOH as soon as
the data becomes available.

7.4 Data Usability Summary Report

The data package will be evaluated for accuracy and precision of the analytical results. A Data
Usability Summary Report (DUSR) will be prepared to describe the compliance of the analyses
with the analytical method protocols detailed in the NYSDEC Analytical Services Protocol (ASP).

The DUSR will provide a determination of whether the data meets the project-specific criteria for

data quality and data use. The validation effort will be completed in accordance with NYSDEC
Division of Environmental Remediation DUSR guidelines.
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8.0 HEALTH AND SAFETY

Field tasks will be performed using industry standard health and safety procedures. A site-specific
Health and Safety Plan (HASP) has been prepared, reviewed and approved by the NYSDEC and
NYSDOH. This plan details known and potential hazards of the Site and field tasks as well as air
monitoring and emergency procedures. The HASP is included with this RIWP as Appendix C.

9.0 COMMUNITY AIR MONITORING

All of the planned RIWP work will be completed within the Site building and the adjacent building
to the north. Where intrusive drilling operations are planned, community air monitoring will be
performed to protect the downwind community. An AEI representative will monitor the breathing
air in the work area and exclusion zone using PID instrumentation capable of measuring total
VOCs in air at concentrations as low as 1 part per million (ppm). The air in the work zone also
will be visually monitored for dust generation. If sustained VOC measurements above 5 ppm, or
visible dust generation is observed in the work area, work will be suspended until dust and VOC
levels return to acceptable levels. If elevated dust and/or VOC levels persist, mitigation measures
(i.e., water for dust control, odor-suppressant foam, etc.) and alternate work practices will be
employed to control fugitive dust/VOC levels. At no time will work continue if elevated dust or
VOC levels at the exclusion zone are detected. More rigorous monitoring of VOCs and dust using
recordable meters may be utilized, as appropriate, in accordance with the NYSDOH Generic
Community Air Monitoring Plan (CAMP). CAMP data will be reported to the NYSDEC and NYSDOH
Project Managers on a daily or weekly basis; if exceedances of action levels are detected,
information regarding CAMP action level exceedances and Corrective Actions taken will be
provided to the NYSDEC and the NYSDOH project managers the same business day of occurrence.
CAMP reports will include a figure depicting daily work zones, wind direction, and other
appropriate site information including specific work activities.

A copy of the CAMP is provided with the HASP in Appendix C.

10.0 PROJECT ORGANIZATION

AEI has established a project team for this project whose collective qualifications and experience
are strongly suited for successful completion of the project. The proposed responsibilities of the
key staff are summarized below:

Anthony Cauterucci, CHMM, will be the Project Manager for the work. In this capacity Mr.
Cauterucci will be responsible for the successful completion of each task including coordination
and supervision of subcontractors, engineers and scientists, and adherence to the work plan,
schedule and budget.

David Bausmith, PE, will be the Quality Leader, responsible for the development of the work
plan, and maintaining quality assurance policies that pertain to all aspects of sample acquisition
and data management.

John A. Rhodes, PE, will act as an advisor for initial remedial investigation activities as
preparations are made for remediation. Mr. Rhodes will be the supervising professional engineer
for remediation activities.
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11.0 REPORTING

Following receipt of the validated analytical results, AEI will prepare a Remedial Investigation

Report.

Preparation of the report will entail a summary of fieldwork performed to date; data

collected, and will include appropriate summary data tables, soil boring logs, analytical results,
and maps. As requested by the NYSDEC and NYSDOH, draft soil vapor, sub-slab soil vapor, indoor,
and ambient air sampling data will be provided to the NYSDEC and NYSDOH as soon as the data
becomes available. The data will be accompanied by a completed Building Questionnaire and
Product Inventory Form.

12.0 PROJECT SCHEDULE

The following is the anticipated schedule for execution of the RIWP:

Submission of revised RIWP — October 12, 2018

NYSDEC Review/Approval of RIWP — October 2018

Soil, Soil Vapor, Rock Core, and Groundwater Sampling — November 15-30, 2018
Submit RIR to DEC — December 2018

Submit Remedial Action Work Plan (RAWP) — Draft RAWP — January 2019

RAWP — NYSDEC RAWP review — January 2019

RAWP — Final RAWP preparation — 45-day public comment period — February 2019
RAWP — NYSDEC approval of Final RAWP and issuance of Decision Document — March
2019

Implementation of Remedial Action (RA) — Preparation — March 2019
Implementation of RA — April 2019

Submit Site Management Plan (SMP) — May 2019

Draft Final Engineering Report — May/June 2019

Final Engineering Report Approval/Certificate of Approval — July 2019
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TABLE 1: SOIL SAMPLE DATA SUMMARY
682-684 9th Avenue, New York, NY 10036

AEI-SB8 AEI-SB9
9/9/2016 9/9/2016
Analysis Units 2.5-3.0 2.5-3.0 NYSDEC NYSDEC
(feet bgs) (feet bgs) Unrestricted SCO Restricted Commercial SCO
CVOCs via 8260:
Tetrachloroethene mg/kg | 23,000 | 23 1.3 150
Trichloroethene mg/kg 120 ND 0.47 200
cis-1,2-Dichloroethene mg/kg 46 ND 0.25 500
1,2-Dichloroethene, Total mg/kg 46 ND NS NS
All Other CVOCs mg/kg ND ND NS NS
Notes:
mg/kg milligrams per kilogram
bgs below ground surface
NS no standard
Bold Result exceeds applicable NYSDEC Unrestricted SCO
Boxed Result exceeds applicable NYSDEC Restricted Commercial SCO

Comparision Values:
NYSDEC Unrestricted SCO New York State Department of Environmental Conservation - Unrestricted Soil Cleanup Objective
NYSDEC Commercial Residential SCO  New York State Department of Environmental Conservation - Restricted Commercial Soil Cleanup Objective
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TABLE 2: SUB-SLAB SOIL VAPOR SAMPLE DATA SUMMARY
682-684 9th Avenue, New York, NY 10036

Analysis Units SSSv-1 SSSV-2 NYSDOH Matrix 2 NYSDOH Matrix 1
9/9/2016 9/9/2016 SSV Criteria SSV Criteria

CVOCs via TO-15:
Tetrachloroethene ug/m3 47,300,000 2,130,000 100 NS
Trichloroethene ug/m3 | 425,000 | 8,810 NS 5
cis-1,2-Dichloroethene ug/m3 531,000 6,580 NS NS
trans-1,2-Dichloroethene ug/m3 2,360 323 NS NS
All Other CVOCs ug/m3 ND ND NS NS

Notes:
ug/m3
NS
Bold
Boxed

Comparision Values:
NYSDOH Matrix 1 - SSV Criteria
NYSDOH Matrix 2 - SSV Criteria

micrograms per cubic meter
no standard

Result exceeds applicable NYSDOH Matrix 2 SSV Criteria
Result exceeds applicable NYSDOH Matrix 1 SSV Criteria

New York State Department of Health - Matrix 1 - Sub-Slab Vapor Concentration for TCE
New York State Department of Health - Matrix 2 - Sub-Slab Vapor Concentration for PCE



TABLE 3: INDOOR/AMBIENT AIR SAMPLE DATA SUMMARY
682-684 9th Avenue, New York, NY 10036

Analysis Units 1A-1a 1A-1b AA-1 NYSDOH IA
9/9/2016 9/9/2016 9/9/2016 Guidance Criteria
CVOCs via TO-15:
Tetrachloroethene ug/m3 5270 286 7.32 30
Trichloroethene ug/m3 42.3 3.07 0.215 2
cis-1,2-Dichloroethene ug/m3 62.2 5.59 0.147 NS
trans-1,2-Dichloroethene ug/m3 0.472 0.079 ND NS
All Other CVOCs ug/m3 ND ND ND NS
Notes:
ug/m3 micrograms per cubic meter
NS no standard
Boxed Result exceeds applicable NYSDOH IA Guidance Criteria

Comparision Values:
NYSDOH IA Guidance Criteria New York State Department of Health - Indoor Air Guidance Criteria
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