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1.0 INTRODUCTION

REMEDIAL INVESTIGATION REPORT

1.0  INTRODUCTION

1.1 Project Background

As part of the existing Long Island Rail Road (LIRR) On-Call Environmental Consulting
Services contract (Contract No. 6052A-9-5, Release B), the LIRR authorized D&B Engineers
and Architects, P.C. (D&B) to conduct a Remedial Investigation (Rl) of contamination at the
LIRR Arch Street Yard (the Yard). The Rl is being performed in accordance with a Voluntary
Cleanup Agreement (VCA) between the New York State Department of Environmental
Conservation (NYSDEC) and the Metropolitan Transportation Authority (MTA) LIRR (NYSDEC
Index Nos. W1-0993-04-04 and W2-0994-04-04).

The Yard is located south of Jackson Avenue, under the 21st Street Bridge at 4%9th
Avenue, in Long Island City, Queens, New York. A site location map is provided as
Figure 1-1. The Yard is currently owned by the LIRR and is approximately eight acres in size.
The Site that is subject to the VCA and this RI, however, is an approximately 2.7 acre portion
of the Yard designated as NYSDEC Site No. V00733 (herein referred to as “the Site”). The
defined boundaries of the Site are depicted on the Site Plan, provided as Figure 1-2. The
Yard was previously utilized by LIRR to perform maintenance on passenger rail cars, however,
these activities ceased in December 2009. In September 2016, the Maintenance Facility
located east of the Site was leased to Metro North Railroad (MNR) and Bombardier to install
Positive Train Control in their trains. The LIRR currently uses the Yard (and the Site) for
storage, and operation of an electric substation located east of the Site, which is not regularly

occupied.

A Remedial Investigation Work Plan (RIWP) was prepared by D&B dated July 2015,
which was approved by the NYSDEC. D&B completed the Rl field activities in three phases
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1.0 INTRODUCTION

REMEDIAL INVESTIGATION REPORT

between October 2015 and August 2016, in accordance with the NYSDEC-approved RIWP
and subsequent work plan modifications. The first phase of the Rl was a Membrane Interface
Probe (MIP) study completed in October 2015, summarized in a letter report to the NYSDEC
dated December 2, 2015. The December 2, 2015 letter report outlined a proposed scope of
work for the second phase of the Rl that was approved by the NYSDEC in a February 11,
2016 letter. The letter report and NYSDEC approval letter are provided in Appendix A to this
Rl Report.

The second phase of the Rl was a subsurface soil and groundwater investigation
completed in March through May 2016, summarized in a letter report to the NYSDEC dated
August 5, 2016. The August 5, 2016 letter report outlined a proposed scope of work for the
third and final phase of the Rl, a soil vapor/indoor air investigation, that was approved by the
NYSDEC in an August 8, 2016 letter. This second letter report and NYSDEC approval letter
are also provided in Appendix A to this Rl Report. The soil vapor/indoor air investigation was

completed in August 2016.

This Rl Report was first submitted to the NYSDEC in October 2016. After review, the
NYSDEC requested that the LIRR collect heating season air samples. D&B collected the

samples in February 2017 and this Rl Report has been revised accordingly.

This Rl Report has been completed in accordance with NYSDEC Program Policy -
DER-10/Technical Guidance for Site Investigation and Remediation and presents a
comprehensive summary and analysis of the data generated during all phases of the RI.

Specifically, this report includes:

e Section 1 (Introduction) includes a site overview, history and previous investigation
results;

e Section 2 (Remedial Investigation Scope of Work) describes the completed Rl field
activities and any deviations from the planned scope of work;

DEB ENGINEERS
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1.0 INTRODUCTION

REMEDIAL INVESTIGATION REPORT

e Section 3 (Remedial Investigation Findings) presents the findings of the Rl field
activities, including a description of site-specific geology and hydrogeology, and
the analytical results of all collected samples; and

e Section 4 (Conclusions and Recommendations) presents conclusions and
recommendations for future investigations and/or remediation, based on the
findings of the RI.

1.2 Site Description and Adjoining Property

The LIRR Arch Street Yard (the Yard) is located south of Jackson Avenue, under the
21st Street Bridge at 49th Avenue, in Long Island City, Queens, New York. The Yard is
currently owned by the LIRR. As stated in Section 1.0, the Yard is approximately eight acres in
total area; however, the Site being investigated under the VCP (designated NYSDEC Site No.
V00733) is an approximately 2.7 acre portion of the Yard. A plan depicting the Yard,
surrounding areas and the defined boundaries of the Site is provided as Figure 1-2. The Yard
has historically been utilized as a railroad yard where maintenance was performed on
passenger rail cars, however, these activities ceased in December 2009. In September 2016,
the Maintenance Facility building located east of the Site was leased to MNR and Bombardier

to install Positive Train Control in their trains.

As depicted on Figure 1-2, buildings currently located on the Site include a
Maintenance of Equipment building on the northern end of the Site near the entrance to the
Yard, and an Engineering Support Building on the southern end of the Site. These buildings
are utilized for storage and are not occupied on a regular basis. The northern building on-
site was leased to MNR and Bombardier as part of the September 2016 agreement. A
security booth is also located on the northern end of the Site, which is occupied during
regular business hours. In addition, several sets of train tracks traverse the Site and under the
21st Street Bridge. These tracks are not currently active, and since the closing of the

maintenance facility in 2009, no activities have occurred at the Site.
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1.0 INTRODUCTION

REMEDIAL INVESTIGATION REPORT

East of the Site and the Engineering Support Building, are a series of buildings located
within the Yard including (from west to east): an open storage shed, a New York City Transit
(NYCT) Signals Tower, an electric substation owned by LIRR and Con Edison, and a LIRR
electric substation. Second floor office space within the Signals Tower is regularly occupied by
NYCT employees during business hours. The remaining buildings are not regularly occupied.
Note that a portion of the Yard adjacent to the southern side of the Maintenance Facility
building was previously leased to the “Fresh Direct” trucking company from August 2012
through August 2015, which had occasionally washed the cargo areas of their trucks with
washing fluid/disinfectant. When this issue was brought to the LIRR’s attention by NYSDEC
personnel, LIRR alerted MTA Real Estate to advise Fresh Direct to cease and desist with

washing their trucks with a disinfectant over our storm drains in the parking lot.

The Yard is zoned for industrial use and the surrounding properties use is a
combination of commercial, light industrial, professional office space, residential, and utility
right of ways. The neighborhood includes warehouses, automotive repair shops, taxi garages,
apartment buildings, and gasoline stations in the vicinity of the Yard. In addition, a below
grade subway tunnel (G line) runs beneath Jackson Avenue immediately north of the Yard,
approximately 15 feet below grade, and beneath 49" Avenue immediately south of the Yard

(7 line).

1.3  Site History

The Yard has historically been used as a railroad maintenance yard and is currently
owned by the LIRR. In December 2003, a LIRR contractor discovered contaminated soil while
excavating a utility trench under the 21¢ Street Bridge at the Yard. The NYSDEC was notified
and NYSDEC Spill No. 0310802 was opened. In April 2004, the LIRR’s East Side Access
Department (ESA) performed an environmental investigation of the impacted area in an

attempt to delineate the extent of the contamination. Based on the results of this investigation,
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1.0 INTRODUCTION

REMEDIAL INVESTIGATION REPORT

it was determined that the majority of the impacted surface/shallow subsurface soil had been
excavated and removed during the utility trenching. Note there are no records available
concerning the details of the utility trenching such as the quantities of soil excavated or the
limits of excavation. However, additional follow up investigations were completed in the

vicinity of the excavation.

In 2005, ESA installed four groundwater monitoring wells, which were sampled three
to four times per year during the time period from 2005 through 2009. In 2009, ESA
advanced seven groundwater probes throughout the impacted area, in order to further define
the extent of the contamination. Based on the investigation findings, it was determined that
further horizontal and vertical delineation of groundwater contamination was required. In
September 2011, the LIRR requested to add the 2.7-acre parcel of the Yard (i.e., the Site) to
an existing Voluntary Cleanup Agreement with the MTA LIRR. The NYSDEC approved the
addition of the Site to the existing VCA Index Nos. W1-0993-04-04 and W2-0994-04-04.
Under this VCA, the Site as shown on Figure 1-2 was designated as NYSDEC Site No.

V00733. A summary of previous investigations is presented below in Section 1.4.

1.4 Previous Investigations

The LIRR provided D&B with reports related to previous investigations of soil and
groundwater contamination identified at the Site. A detailed summary of D&B’s review of the
historical reports was presented in the NYSDEC-approved RIWP dated July 2015. As

described in the RIWP, the following environmental investigations were previously completed:

e Initial Environmental Site Investigation — 2000

e Supplemental Environmental Site Investigation — 2001
e Groundwater Monitoring — 2005-2009

e Spill Investigation — 2009

DEB ENGINEERS
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1.0 INTRODUCTION
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A brief summary of the relevant findings of D&B’s review of the available historical
reports is provided below. Historical soil data is compared to the Soil Cleanup Obijectives
(SCO:s) for Restricted-Residential and Industrial Use as defined in NYSDEC 6 NYCRR Part
375. Historical groundwater data is compared to Class GA groundwater standards and

guidance values (herein referred to as Class GA standards).

Sail

As part of the overall east side access construction project, an initial Environmental
Site Investigation (ESI) was completed in October 2000 within the defined Site that detected
elevated levels of polychlorinated biphenyls (PCBs) and pesticides in soil. The supplemental
ESI included the collection of 26 soil samples from 13 soil borings (SE-AR-101 through SE-
AR-113) for analysis of PCBs and pesticides to delineate the extent of the contamination and
to provide an estimate of the volume of contaminated soil that would need to be removed for
off-site disposal. Figure 1-3 depicts the approximate locations of the borings, as well as
detected PCB concentrations during the ESI. Soil samples were collected for analysis at a
depth of 0 to 0.5 feet below ground surface (bgs) and at 2.5 to 3.0 feet bgs at 12 soil
borings (SE-AR-101 through SE-AR-112). In addition, two soil samples were collected from
soil boring SE-AR-113 at 2.5 to 3.0 feet bgs and at 5.5 to 6.0 feet bgs.

PCBs were detected in 21 of the 26 soil samples collected during the Supplemental
ESI, ranging from 28.6 ug/kg to a maximum of 547 ug/kg at SE-AR-113 (2.5 to 3 feet),
below the Restricted-Residential Use SCO of 1,000 ug/kg and the Industrial Use SCO of
25,000 ug/kg. Soil boring SE-AR-113 was completed in the location of soil boring SE-AR-04,
where the maximum PCB concentration of 320,000 ug/kg was detected during the initial ESI
at a depth of 0 to 0.5 feet. Pesticides were detected in 24 of the 26 soil samples collected as
part of the supplemental ESI, although all were well below Restricted-Residential and

Industrial Use SCOs.
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1.0 INTRODUCTION

REMEDIAL INVESTIGATION REPORT

In February 2009, subsurface soil samples were collected at seven boring locations (P-
1 to P-7) to the southeast of the area investigated during the ESI as part of a separate spill
investigation. The approximate locations of these borings and a summary of the results are
provided on Figure 1-4. The highest concentrations of chlorinated volatile organic
compounds (VOCs) in subsurface soil were detected at boring P-2 and lower concentrations
detected at borings P-3, P-4, and P-7. Tetrachloroethene (PCE) and vinyl chloride (VC) were
detected at respective concentrations of 89 mg/kg and 1.6 mg/kg, above the respective
Restricted-Residential Use SCOs of 19 mg/kg and 0.9 mg/kg, but below the Industrial Use
SCOs. No other VOCs were detected at concentrations above Restricted-Residential or

Industrial Use SCOs.

Polycyclic aromatic hydrocarbons (PAHSs), a type of semivolatile organic compounds
(SVOCs), were detected at concentrations exceeding Restricted-Residential Use SCOs in
subsurface soil samples collected from borings P-2, P-3 and P-4. In addition, benzo(a)pyrene
was detected at concentrations of 1.5 mg/kg and 2.1 mg/kg in the soil samples collected

from borings P-2 and P-3, respectively, above the Industrial Use SCO of 1.1 mg/kg.
Groundwater

Four groundwater monitoring wells (MW-1 through MW-4) were installed in 2005 to the
southeast of the area investigated during the ESI as part of a separate spill investigation.
Based on the review of the available data, there were 15 sampling events conducted during
the time period from March 24, 2005 through April 17, 2009. The approximate location of
the wells is shown on Figure 1-4. PCE, trichloroethylene (TCE), cis-1,2-dichloroethene (1,2-
DCE), trans-1,2-dichloroethene and VC were consistently detected at levels exceeding Class
GA standards in samples collected from MW-3. The highest concentrations were PCE at
5,200 ug/l; TCE at 1,500 ug/l; 1,2-DCE at 17,000 ug/l; trans-1, 2-dichloroethene at 230
ug/l and VC at 4,200 ug/l. Groundwater samples collected from MW-2 also detected the
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Arch Street Mantenance Yard

Site Access

Arch Street

Site Security

— O

Chain-linked Fence

NY TOGS Water Criteria (ug/L)

Benzene =1 ppb
cis-1,2-Dichloroethene = 5 ppb
Cyclohexane = NA
mé&p-Xylenes =5 ppb
Methyl-t-butyl ether = 10 ppb
Tetrachloroethene =5 ppb
trans-1,2-Dichloroethene = 5 ppb
Trichloroethene = 5 ppb
Trichlorofluoromethane = 5 ppb
Vinyl chloride = 2 ppb

Xylenes (Total) = NA
Benzo[b]fluoranthene = 0.002 ppb
Benzoic acid = NA

Chrysene = 0.002 ppb

NY Soil TAGM Criteria (ma/Kq)

Tetrachloroethene = 1.4 ppm
trans-1,2-Dichloroethene = 0.3 ppm
Trichloroethene =0.7 ppm

Vinyl chloride = 0.2 ppm
Benzo[a]anthracene = 0.224 ppm
Benzo[a]pyrene = 0.061 ppm
Benzo[b]fluoranthene = 1.1 ppm
Chrysene = 1.4 ppm
Dibenzo[a,h]anthracene =0.014 ppm
Pentachlorophenol = 1 ppm

Groundwater

Cis-1,2-Dichloroethene = 6000 ppb

Groundwater
Cis-1,2-Dichloroethene = 110 ppb
Tetrachloroethene= 27 ppb
Trans-1,2-Dichloroethene = 56 ppb
Trichloroethene = 88 ppb

Vinyl chloride = 46 ppb
Benzo[b]fluoranthene =9.8 ppb
Chrysene = 8.4 ppb

Soil
Trans-1,2-Dichloroethene = 0.5 ppm
Vinyl chloride = 0.37 ppm
Benzo[a]anthracene = 0.67 ppm
Benzo[a]pyrene = 0.58 ppm
Chrysene = 0.84 ppm
Dibenzo[a,h]anthracene = 0.16 ppm

Groundwater

Methyl-t-butyl ether =11 ppb
Tetrachloroethene = 31 ppb
Trans-1,2-Dichloroethene = 4.4 ppb
Vinyl chloride =9.3 ppb

%]

oil
Chrysene = 0.46 ppm

2Aisits

Retaining Wall

Tetrachloroethene = 14000 ppb
Trichloroethene = 1600 ppb

Soil
Tetrachloroethene = 89 ppm
Trichloroethene = 6 ppm
Vinyl chloride = 1.6 ppm

P6

—

9‘/ Asphalt

Chain-link Fence

P5

\

Trans-1,2-Dichloroethene = 22 ppb
Trichloroethene = 290 ppb
Vinyl chloride = 130 ppb

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

! I ! — I ! ! ! ! ! R ! | | ! ! . ! A ! ! \!‘ ! ! l // Benzoic acid = 19 ppb Benzo[a]anthracene = 1.8 ppm

. M P P T T " I I PR PR ; I h ; ; S~ ! Vinyl chloride = 1100 ppm Benzo[a]pyrene = 1.5 ppm

: I Y Y N — N I N N N 1 =1 ~ LIRR Maintenanced Benzo[b]fluoranthene = 2.2 ppm
Groundwater Soil i ——— N N o L Chrysene = 1.8 ppm
Benzene = 21 ppm Benzo[a]anthracene = 0.59 ppm | | N | | | | | | | |
Cyclohexane = 3.3 ppb Benzo[a]pyrene = 0.51 ppm L \ o o ' ' '
m&p-Xylenes = 5.1 ppb Chrysene = 0.68 ppm N 1 — — <
Methyl-t-butyl ether = 72 ppb TN - - —= — - - ! \
Xylenes (Total) = 6.3 ppb
Benzoic acid = 19 ppb :
Benzo[b]fluoranthene = 2.2 ppb ‘ N % = 290 pob T tSLIIhI th - o8
MW - 1 LIRR Utility Manhole etrachloroethene = pp etrachloroethene = 2.8 ppm

Benzo[a]anthracene = 1.2 ppm
Benzo[a]pyrene = 1 ppm
Benzo[b]fluoranthene = 1.7 ppm
Chrysene = 1.3 ppm
Dibenzo[a,h]anthracene = 0.25 ppm
Pentachlorophenol = 5.2 ppm

Service Building

Groundwater
No Exceedances

Soil

Benzo[a]anthracene = 0.59 ppm
Benzo[a]pyrene = 0.51 ppm
Chrysene = 0.68 ppm

Groundwater

Cis-1,2-Dichloroethene = 49 ppb
| Tetrachloroethene = 30 ppb
Trans-1,2-Dichloroethene = 6.7 ppb
Trichloroethene = 17 ppb
Vinyl chloride = 28 ppb

Soil
Benzo[a]anthracene = 2.1 ppm
Benzo[a]pyrene = 2.1 ppm
Benzo[b]fluoranthene = 3.3 ppm
Chrysene = 2.5 ppm
Dibenzo[a,h]anthracene = 0.45 ppm
Pentachlorophenol = 2.3 ppm
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LIRR Arch Street Yard (NYSDEC VCA Site No. V00733)
Long Island City, Queens, New York
Remedial Investigation

DETECTED CONTAMINANTS IN PREVIOUS GROUNDWATER AND SOIL SAMPLES

Source: LIRR

FIGURE 1-4

3455-2C - Sample Location Map (Arch St).indd
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1.0 INTRODUCTION

REMEDIAL INVESTIGATION REPORT

same VOCs exceeding Class GA standards, but at lower concentrations including PCE at 16
ug/l; TCE at 20 ug/l; 1,2-DCE at 28 ug/l; trans-1,2-dichloroethene at 5.6 ug/l and VC at
14 ug/l. The results of the analysis of groundwater samples collected from MW-1 and MW-4
detected elevated levels of PAHs and methyl-tert-butyl ether (MTBE).

In February 2009, groundwater samples were also collected at seven boring locations
(P-1 to P-7) as part of the spill investigation in the same area as the monitoring wells. The
approximate locations of these borings and a summary of the results are also provided on
Figure 1-4. The highest concentrations of chlorinated VOCs in groundwater were detected at
boring P-2 which is located to the east of MW-3. Concentrations in P-2 exceeding Class GA
standards included: PCE at 14,000 ug/|; TCE at 1,600 ug/l, 1,2-DCE at 6,000 ug/I; and VC
at 1,100 ug/l. These VOCs were also detected at lower concentrations at borings P-3, P-4,
P-6 and P-7. Other exceedances of Class GA standards included MTBE at borings P-1 and

P-6, and benzene, cyclohexane and xylenes at boring P-1.
1.5  Project Objectives

The primary objectives of the Remedial Investigation are consistent with DER-10 and

include:

e Fully investigate and characterize the nature and extent of soil, groundwater and
soil gas contamination associated with previously documented VOCs;

e Fully investigate and characterize the nature and extent of soil contamination
associated with previously documented PCBs;

e Characterize soil and groundwater contamination related to other contaminants,
including SVOCs, metals, etc.;

e Characterize site hydrogeology, especially regarding groundwater flow and how
conditions influence contaminant migration;

e Identify migration pathways and potential human and ecological receptors, and
collect data sufficient to complete the qualitative exposure assessment;
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1.0 INTRODUCTION

REMEDIAL INVESTIGATION REPORT

e Determine the need for supplemental data that may be necessary to adequately
delineate the extent of contamination; and

e Collect enough field data in order to select appropriate remedial actions to
remediate impacted soil, groundwater and/or soil gas, if warranted.
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20 REMEDIAL INVESTIGATION SCOPE OF WORK

REMEDIAL INVESTIGATION REPORT

2.0 REMEDIAL INVESTIGATION SCOPE OF WORK

This section provides an overview of the field activities associated with the Remedial
Investigation of an approximately 2.7 acre portion of the LIRR Arch Street Yard, designated as
NYSDEC Site No. VO0733 and referred to as “the Site”. The Rl field activities were completed
at the Site in three phases between October 2015 and August 2016, as detailed below. In
addition, heating season air samples were collected in February 2017 at the request of
NYSDEC. The Rl was completed in accordance with the NYSDEC-approved July 2015
Remedial Investigation Work Plan and subsequent work plan modifications. In order to meet

the objectives stated in Section 1.5, the following activities were performed:

Phasing Schedule of Completed Remedial Investigation

Remedial Work Performed Date(s) Date of Letter
Investigation Completed Report/Work Plan
Phase Modification to
NYSDEC
First Ph Membrane Interface Probe (MIP) October December 2, 2015
ISTINASe | siudy 2015
Deep Soil Boring Installation and March 2016
Subsurface Soil Sampling
Monitoring Well Installation, April 2016
Development and Sampling
Second Phase August 5, 2016
Shallow PCB Soil Boring Installation | March 2016
and Subsurface Soil Sampling
Tidal Investigation and Collection of | May 2016
Synoptic Water Levels
Soil Vapor Sampling/Indoor Air August 2016 -
Third Phase | Sampling and February
2017

+3455\NN09261601_ArchStRI-Rpt

2-1

DEB ENGINEERS

—
:;_ :.-\:\I\

—d ARCHITECTS, PC




20 REMEDIAL INVESTIGATION SCOPE OF WORK

REMEDIAL INVESTIGATION REPORT

In addition to the activities listed above, underground utility clearance activities,
geophysical surveys, air monitoring and a site survey were performed as needed throughout

the Remedial Investigation.

The Rl was completed in phases in order to select sample locations based on the
findings of the previous phase. Based on the findings of the MIP study, which was the first
phase of the Rl, D&B selected the location of the deep soil borings and the location and
screen setting of the monitoring wells for review and approval by the NYSDEC. Similarly, the
findings of the soil and groundwater sampling activities, which was the second phase of the

RI, were utilized to select air sampling locations for the third phase of the RI.

Completed sample location maps are provided as Figure 2-1 and Figure 2-2.
Figure 2-1 depicts all existing and newly installed sample locations, with the exception of the
shallow PCB soil borings, which are depicted on Figure 2-2. The location of all newly
installed MIPs, soil borings and monitoring wells, as well as existing monitoring wells were
surveyed by a New York State-licensed surveyor. Table 2-1 provides a summary of sample
depths and analyses, sample point objectives, field observations and field modifications to the
NYSDEC approved scope of work. Due to the presence of underground utilities or other field
conditions, modifications to the scope of work were necessary, including the relocation of

some sample locations.
2.1 Underground Utility Clearance

Prior to undertaking any intrusive activities, utility clearance procedures were
conducted. A Code 753 utility markout was completed as per the 16 New York Codes, Rules
and Regulations (NYCRR) Part 753. Consistent with the One-Call (also called Dig Safe New
York) criteria, a request was made at least 72 hours prior to initiating fieldwork. Per Code

753 requirements, confirmation that the utilities were marked out was documented in the
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TABLE 2-1

Long Island Rail Road
Arch Street Yard (Site No. V00733)
Remedial Investigation

REMEDIAL INVESTIGATION SCOPE SUMMARY

i No. of is 1
L Completion Sample Analysis X e
Investigation Sample Depth Below Samples Depth Below Installation/ Comments/Deviations sample Point Objectives
Method/Media | PointID | -~ (feet) Selected for| " . (feet) TCL | TCL | s | T TAL |sample Date from Work Plan
Analysis VOCs | SVOCs Pesticides | Metals
Remedial Investigation - First Phase (Completed)
Refusal tered at 27 feet bel
Verification VB-01 27 1 13-15 X - - - ~ | 1073072015 |\C usd encounteredat 27 teet below
Borings/ grade. Collect soil samples to verify the results of
the MIP study.
Subsurface Soil VB02 265 1 12-14 X N N N N 10/30/2015 Refusal encountered at 26.5 feet below & MIF study
grade.
Refusal tered at 27 feet bel
Verification VB-01 27 2 15-16, 26-27 X - - - ~ | 1073072015 |\C us@ encounteredat 27 teet below
Borings/ grade. Collect groundwater samples to verify the
Its of the MIP study.
Groundwater VB02 265 5 51214 X N N N N 10/30/2015 Refusal encountered at 26.5 feet below ~ |Mesu'ts of the MIF study
grade.
Remedial Investigation - Second Phase (Completed)
SB-01 25 2 13-15, 23-25 X X - - - 3/16/2016 -
SB-02 25 2 13-15, 23-25 X X - - - 3/17/2016 -
$B-03 25 ) 12-14 X X X X X 3/17/2016 Moved 4 feet south of planned Ioca‘t-ic?n
1820 X X _ B __ due to presence of underground utilities.
35 X X X X X Refusal encountered at 29 feet below
SB-04 29 3 3/16/2016 h . il and coll il |
1012 27-29 X X _» __ _» grade. Characterize soil and collect soil samples to
Deep Soil Borings/ ’ define the limits of the contaminated area,
Subsurface Soil 10-11 X X X X X with the primary contaminants of concern
$B-05 25 ) 3/16/2016 ?;ilnd duplicate collected for sample at 10- |being VOCs.
11-13 X X - - - :
8-10 X X X X X
SB-06 25 2 3/17/2016 -
11-13 X X - - -
12-14 X X X X X
SB-07 25 2 3/18/2016 -
23-25 X X - - -
4-6, 6-8,
SB-08 25 3 13.15 X X - - - 3/17/2016 -
HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\RI Report\Table 2-1 Scope Summary Final Page 1 of 4 5/2/2017




TABLE 2-1

Long Island Rail Road
Arch Street Yard (Site No. V00733)
Remedial Investigation

REMEDIAL INVESTIGATION SCOPE SUMMARY

No. of is !
L Completion 0.0 Sample Analysis ) L.
Investigation Sample Debth Below Samples Debth Below Installation/ Comments/Deviations Samble Point Obiectives
Method/Media | PointID | " Selected for| " TG TA ) pegs | T TAL |sample Date from Work Plan P !
Grade (feet) Analysis Grade (feet) | yocs | svocs Pesticides | Metals

Remedial Investigation - Second Phase (Completed)

Top of boring below 24" of bluestone.

0-1, 2-3 .
SB-09 8 4 4578 - -- X - - 3/18/2016 |Moved 5 feet north of planned location
! due to presence of underground utilities.
Top of boring below 18" of bluestone.
0-1,2-3 Blind duplicate collected for sample at 4-
SB-10 8 4 - - X - - 3/18/2016
4-5,7-8 /18/ 5'. Moved southeast of planned location
due to presence of third rail.
0-1,2-3 ) "
SB-11 8 4 4578 - - X - - 3/18/2016 |Top of boring below 24" of bluestone.
01,23 Top of boring below 3" of bluestone.

SB-12 6 3 og - - X - -- 3/21/2016 |Moved 4 feet west of planned location
due to presence of underground utilities.

Shallow PCB Top of boring below 24" of bluestone. Characterize soil and collect soil samples for
| Bori 0-1,2-3 : ! ; . i
Soil Borings/ SB-13 6 3 - - X - - 3/21/2016  [Blind duplicate collected for sample at 5- |PCB analysis to define the limits of shallow
Subsurface Soil 5-6 6. soil PCB contamination, identified in 2000.
0-1,2-3 ) "
SB-14 6 3 ot -- - X - - 3/21/2016 |Top of boring below 24" of bluestone.

0-12-3 Top of boring below 24" of bluestone.
SB-15 6 3 5’—6 - - X - - 3/18/2016 |Moved north of planned location due to
presence of third rail.

0-12-3 Top of boring below 12" of bluestone.
SB-16 6 3 5’—6 - - X - - 3/18/2016 |Moved 5 feet north of planned location
due to presence of underground utilities.

0-12-3 Top of boring below 12" of bluestone.
SB-17 6 3 5’—6 - - X - - 3/18/2016 |Moved 8 feet west of planned location
due to equipment access constraints.

HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\RI Report\Table 2-1 Scope Summary Final Page 2 of 4 5/2/2017




TABLE 2-1

Long Island Rail Road

Arch Street Yard (Site No. V00733)

Remedial Investigation

REMEDIAL INVESTIGATION SCOPE SUMMARY

i No. of is 1
L. Completion Sample Analysis ) L.
Investigation Sample Debth Below Samples Debth Below Installation/ Comments/Deviations Samble Point Obiectives
Method/Media | PointID | " Selected for| " TG TA ) pegs | T TAL |sample Date from Work Plan P !
Grade (feet) . Grade (feet) | yocs | svocs Pesticides | Metals
Analysis
Remedial Investigation - Second Phase (Completed)
GW-01 4-5,18-20 X X - - - Determine background concentrations of
. 20 3 3/21/2016 - .
(upgradient) 13-15 X X X X X contaminants of concern.
Soil samples not collected since soil boring
GW-02 -- - - - - - -- - -- VB-01 was previously completed in the
Groundwater vicinity of this location.
Monitoring Well
: 3-4,18-20 X X - - -
Borings, ’
Subsurfaie/SoiI GW-03 20 3 3/21/2016 - Determine the presence and extent of soil
1214 X X X X X contamination.
2-3,16-18 X X ~ ~ ~ ‘Il;o? of Ibormg bflovtizét dof tt)lhue:tfgn?. .
GW-04 19 3 3/23/2016 e' usa en.coun ered at depth o eet.
Blind duplicate collected for sample at 12-
12-14 X X X X X 14'
Determine the presence or absence of
tami ts of ithi dient
GW-01 20 1 Screen interval X X Sampled Installed on 3/22/2016 ;?:ui?x;z: goﬁl;:;e;:xlndl\::tﬁr:oxn
(upgradient) 10-20 4/7/2016  |Developed on 3/24/2016 direction and the influence of the East River
and Newtown Creek.
Screen interval Sampled Installed on 3/22/2016
GW-02S 7 1 X X - - -
2-7 4/7/2016 Developed on 3/25/2016
Newly Installed GW-02D 20 1 Screen interval X X X X X Sampled |Installed on 3/22/2016
Groundwater 10-20 4/7/2016  |Developed on 3/24/2016
Monitoring Wells/ Determine the presence and extent of
Groundwater downgradient groundwater contamination.
undw Screen interval Sampled Installed on 3/21/2016 'g 8 N
GW-03 19 1 919 X X - - - 4/7/2016 | Developed on 3/24/2016 Confirm groundwater flow direction and the
velop influence of the East River and Newtown
123/ Creek.
Screen interval Sampled Installed on 3/23/2016
GW-04S 8 1 X X - - -
3-8 4/7/2016 Developed on 3/25/2016
Screen interval Sampled Installed on 3/23/2016
GW-04D 18 1 X X - - -
8-18 4/7/2016 |Developed on 3/25/2016
MW-1 N/A 1 Well depth X X B B B Sampled D?velopeq on 3/24/2016.
Existin 12.60 4/7/2016 Blind duplicate collected. Determine the presence and extent of
Groundwgter Well depth Sampled downgradient groundwater contamination.
L MW-2 N/A 1 P X X - - - P Developed on 3/25/2016 Confirm groundwater flow direction and the
Monitoring Wells/ 6.85 4/7/2016 . .
influence of the East River and Newtown
Groundwater Creek
Well depth Sampled .
MW-3 N/A 1 X X X X X Devel d 3/24/2016
/ 12.75 4/7/2016 |Pevelopedon3/24/
HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\RI Report\Table 2-1 Scope Summary Final Page 3 of 4 5/2/2017




TABLE 2-1

Long Island Rail Road
Arch Street Yard (Site No. V00733)
Remedial Investigation

REMEDIAL INVESTIGATION SCOPE SUMMARY

No. of is
L. Completion Sample Analysis ) L.
Investigation Sample Debth Below Samples Debth Below Installation/ Comments/Deviations Samble Point Obiectives
Method/Media | PointID | " Selected for| " TG TA ) pegs | T TAL |sample Date from Work Plan P !
Grade (feet) . Grade (feet) | yocs | svocs Pesticides | Metals

Analysis

Remedial Investigation - Third Phase (Completed)

sv-01 27 1 Screeninterval | - - - - 8/17/2016 |Outside soil vapor probe.

2.2-2.7

Screen interval Outside soil vapor probe. Completed
SV-02 4.4 1 3.0-4.4 X -- - - - 8/17/2016 |within area of soil and groundwater
o chlorinated VOC contamination.

Screen interval
SV-03 48 1 crejg'zgrva X - - - - 8/17/2016 |Outside soil vapor probe.

Screen interval
SV-04 44 1 32_'2 . v X - - - - 8/17/2016 |Outside soil vapor probe.

Screen interval

SV-05 45 1 245 X - - -- - 8/17/2016 |Outside soil vapor probe.
Soil Vapor Probes o - Sub-slab soil vapor sample collected in L . L
Below Buildin Below Buildin Determine if soil vapor intrusion is a
and Indoor/ SV-06 V;Iazl ine 1 “;Iallil ing X -- -- - -- 8/17/2016 |office area of LIRR Engineering Support otential ex ossre athwa
Ambient Air Building. P P P V-
Below Building Below Building Recollected during the heating season at
SV-06(R 1 X - - - - 2/22/2017
R) Slab Slab 122/ the request of NYSDEC.
Collected in office area of LIRR
1A-01 N/A 1 N/A X - - - - 8/17/2016
/ / /17/ Engineering Support Building.
Recollected during the heating season at
IA-01(R N/A 1 N/A X - - - - 2/22/2017
®) / / 122/ the request of NYSDEC.
Outdoor ambient air sample collected
AA-01 N/A 1 N/A X - - - - 8/17/2016 |upwind of soil vapor/indoor air sampling
area.
Recollected during the heating season at
AA-01(R N/A 1 N/A X - - - - 2/22/2017
R) / / 122/ the request of NYSDEC.
Notes:

X: Sample selected for analysis.

--: Sample not selected for analysis.

N/A: Not available

tAs per Work Plan, approximately 20% of the soil and groundwater samples collected from the soil borings and groundwater monitoring wells were analyzed for TAL metals, PCBs and pesticides in addition to VOC

and SVOCs, biased toward visually impacted samples. Analytical methods were as follows
Target Compound List (TCL) Volatile Organic Compounds (VOCs) by EPA Methods 5035 and 8260 for soil samples, EPA Method 8260 for groundwater samples and EPA Method TO-15 for air samples.

TCL Semivolatile Organic Compounds (SVOCs) by EPA Method 8270.
Polychlorinated Biphenyls (PCBs) by EPA Method 8082.

TCL Pesticides by EPA Method 8081.

Target Analyte List (TAL) metals by EPA Method 6010.
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project file. All hard copy confirmations were available in the field during all intrusive
operations. Note that these markouts were limited to the sidewalk and public right-of-ways.
The LIRR marked out all known or suspected underground utilities within LIRR property prior to
D&B undertaking any intrusive work. In addition, D&B’s geophysical contractor, Advanced
Geological Services, Inc. (AGS), attempted to verify and mark all underground utilities in the
vicinity of all proposed drilling locations prior to undertaking any intrusive work. Details

regarding geophysical surveys are provided below in Section 2.2.

Following completion of the utility clearance described above, all boring/well
locations were excavated to a maximum depth of 5 feet, and to the water table at a

minimum, using hand tools to further ensure a utility was not located in the area to be drilled.
2.2  Geophysical Surveys

Prior to undertaking any infrusive activities, a 1-day geophysical survey was performed
on October 6, 2015 by AGS in an attempt to verify and mark the location of any
underground utilities present in the vicinity of all drilling locations. As part of this task, AGS
utilized terrain conductivity and electromagnetic methods, along with ground penetrating
radar (GPR). AGS marked the approximate limits of any underground utilities in the field.
Note that the geophysical survey was limited in its ability to identify unknown utilities in the
vicinity of the track areas of the Site given interference from the steel tracks. As stated above
in Section 2.1, the LIRR also marked out all known or suspected underground utilities within

their property.
2.3  Membrane Interface Probe (MIP) Study

A MIP study was completed as the first phase of the Rl in order to define the current
limits of VOC contamination in the Site and help optimize the selection of soil boring and

permanent groundwater monitoring well locations. MIP technology can detect the presence
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and relative concentration of chlorinated and non-chlorinated VOCs in both soil and
groundwater by advancing instruments including: photoionization detector (PID); flame-
ionization detector (FID); and a halogen specific detector (XSD). These detectors provide an
overall screening level “snapshot” of total organic chemical constituent concentrations (in
microvolts[uV]) present in the subsurface as the probe is advanced. The PID is used for the
detection of aromatic VOCs (such as benzene), the FID is used for the detection of straight-
chain alkanes (such as methane), and the XSD is utilized for the detection of halogenated
organics including chlorinated VOCs. A soil conductivity (SC) detector also provides real-time

soil conductivity data in millisiemens/meter as the probe is advanced into the subsurface.

As shown on Figure 2-1, a total of 11 MIP locations (MIP-1 through MIP-11) were
completed within the Site and in the vicinity of the area where YVOC contamination was
documented during the previous investigations discussed in Section 1.4. The MIPs were
advanced into the subsurface using standard Geoprobe equipment. The logs for the
completed MIPs are provided in Appendix B. Each MIP location was completed until refusal,
which was encountered at a depth between 20 and 30 feet below grade at all locations
except MIP-11 where refusal was encountered at a depth of 15 feet below grade.
Groundwater was observed at a depth of approximately 3 to 5 feet below grade. Based on

the results of the MIPs, additional MIP locations were not determined to be necessary.

Two Geoprobe verification borings (VB-01 and VB-02) were completed at two MIP
locations (MIP-2 and MIP-6, respectively), that were selected by D&B in order to collect
subsurface soil and groundwater samples for analysis to verify the MIP results. Verification
boring VB-01 was completed at the MIP-2 location to confirm the XSD/PID/FID detections at
this location. Verification boring VB-02 was completed at the MIP-6 location to investigate the

FID-only detections found at the remaining MIP locations. Boring logs are provided in

Appendix C.
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Soil borings were logged and subsurface soil samples were collected in accordance
with the procedures detailed in Section 2.4 below. Groundwater samples were collected by
driving probe rods to the designated sample depth and installing a temporary well point. A
portable peristaltic pump with disposable tubing was used to purge and sample using United
States Environmental Protection Agency (USEPA) low-flow sampling techniques, and new
tubing was used between each interval. The purge water was monitored in the field for the
following parameters utilizing a calibrated multiple parameter water quality instrument: pH,
conductivity, turbidity, dissolved oxygen, temperature and oxidation-reduction potential. After
stabilization, groundwater samples were collected for laboratory analysis. Additionally, any
evidence of odors, sheens or the presence of free phase nonaqueous phase liquid (NAPL) was

noted.

As summarized in Table 2-1, one subsurface soil sample and two groundwater
samples were collected from each verification boring for laboratory analysis of Target
Compound List (TCL) VOCs by USEPA Methods 5035 and 8260. Analytical results are
summarized in Appendix E on Table E-1 for subsurface soil and Table E-6 for groundwater.
The results of the MIP study are discussed in Section 3.2. Analytical and Quality
Assurance/Quality Control (QA/QC) procedures are discussed in Section 2.14.

2.4  Deep Soil Boring Installation and Subsurface Soil Sampling

A total of eight deep soil borings (SB-01 through SB-08) were completed as part of the
field investigation in order to define the limits of VOC contamination identified by the MIP study
at MIP-2. The surveyed soil boring locations are depicted on Figure 2-1 and the rationales are
provided in Table 2-1. Soil borings were completed using direct push technology, i.e.,
Geoprobe, with soil samples collected continuously from ground surface to the boring
termination depth of 25 feet below grade. However, soil boring SB-04 was completed until
refusal at 29 feet below grade. Groundwater was observed at a depth of approximately 3 to 5

feet below grade.
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The borings were advanced utilizing a decontaminated macro core soil sampler fitted
with a disposable 5-foot acetate liner. During the advancement of each boring, each
recovered soil sample was inspected and characterized by a geologist in accordance with the
Unified Soil Classification System (USCS). The geologist also described any evidence of
contamination, such as NAPL, staining, sheens or odors, and screened the sample for

organic vapors using a PID. Boring logs are provided in Appendix C.

As summarized in Table 2-1, a total of 18 subsurface soil samples were collected for
laboratory analysis from the eight deep soil borings. At a minimum, soil samples were
collected for analysis from the most impacted zone based on visual/PID readings and the first
visually clean zone beneath the impacted zone at each soil boring. Additional samples were

collected as necessary to delineate any suspected contamination. Each soil sample was

selected for analysis of TCL VOCs by USEPA Methods 5035 and 8260 (using the Encore
sampling method), and TCL SVOCs by USEPA Method 8270. Five of the selected soil samples
(greater than 20% of the total) were also analyzed for Target Analyte List (TAL) metals, PCBs
and TCL pesticides by USEPA Methods 6010, 8082 and 8081, respectively, biased towards
visually impacted samples. Subsurface soil analytical results are summarized in Appendix E on
Tables E-1 through E-5. The results of the deep soil borings are discussed in Section 3.3.1.
Analytical and QA/QC procedures are discussed in Section 2.14.

2.5  Monitoring Well Installation and Development

Two water table monitoring wells (GW-02S and GW-04S) and four deep monitoring
wells (GW-01, GW-02D, GW-03 and GW-04D) were installed and developed in order to
determine the presence and extent of groundwater contamination, and confirm groundwater
flow direction and tidal influence. The surveyed monitoring well locations are depicted on

Figure 2-1, and the rationales are provided in Table 2-1. Note that both a water table and a
deep well were installed at the GW-02 and GW-04 locations, designated by a “S” and “D”,
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respectively. Based on the results of the MIP study, deep monitoring wells were installed below
the water table in order to intercept the highest chlorinated VOC concentration observed
during the MIP study at MIP-2/VB-01. The following sections describe the soil sampling
completed during monitoring well installation, and detail the construction and development

of the new wells.

2.5.1 Soil Sampling

Soil samples were collected at three of the four well locations (GW-01, GW-03 and
GW-04) utilizing direct push sampling methods, i.e., Geoprobe. Subsurface soil samples
were not collected at GW-02 since verification soil boring VB-01 was previously completed in
the vicinity of GW-02. Soil samples were collected continuously from ground surface to a
depth of 20 feet below grade. However, refusal was encountered at well location GW-04 at
19 feet below grade. Groundwater was observed at a depth of approximately 3 to 5 feet

below grade.

The borings were advanced utilizing a decontaminated macro core soil sampler fitted
with a disposable 5-foot acetate liner. Each recovered soil sample was inspected and
characterized by a D&B geologist as described in Section 2.4. Boring logs are provided in

Appendix C.

As summarized in Table 2-1, a total of nine subsurface soil samples were collected for
laboratory analysis from the three well locations. Soil samples were collected for analysis from
the most impacted zone based on visual/PID readings and the previously completed MIP study,
and the first visually clean zone beneath the impacted zone at each location. Lastly, a soil
sample at the groundwater interface or water table was selected for analysis. Each soil sample
was selected for analysis of TCL VOCs by USEPA Methods 5035 and 8260 (using the Encore
sampling method), and TCL SVOCs by USEPA Method 8270. Three of the selected soil
samples (greater than 20% of the total) were also analyzed for TAL metals, PCBs and TCL
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pesticides by USEPA Methods 6010, 8082 and 8081, respectively, biased towards visually
impacted samples. Subsurface soil analytical results are summarized in Appendix E on Tables
E-1 through E-5, and the results are discussed in Section 3.3.1. Analytical and QA/QC

procedures are discussed in Section 2.14.

2.5.2 Monitoring Well Construction

Groundwater monitoring wells were installed in unconsolidated sediment as 1-inch
diameter pre-packed PVC wells by direct push technology, i.e., Geoprobe. Shallow wells GW-
02S and GW-04S were installed with a 5-foot length of 1-inch diameter PVC pre-packed well
screen fo intercept the water table, observed at a depth of 3 to 5 feet below grade, and are

between 7 and 8 feet deep. Deep wells GW-01, GW-02D, GW-03 and GW-04D were

installed with 10 feet of screen below the water table and are between 18 and 20 feet deep.

Each well was installed by advancing 3.5-inch O.D. probe rods to the desired depth
with a disposable drive point. After reaching the desired depth, the pre-assembled well screen
and PVC riser pipe were installed inside the probe rods. After setting the well, the probe rods
were retracted from the ground and a 1 to 2-foot layer of fine sand was placed above the pre-
packed well screen prior to installing a 2-foot bentonite seal. To complete each well, a locking
steel “stick-up” protective casing was grouted in place, except for the wells completed in track
areas (GW-04S and GW-04D) which were completed with flush-mounted well covers.
Monitoring well depths and screen infervals are summarized in Table 2-1. Monitoring well

construction logs are provided in Appendix D.

2.5.3 Monitoring Well Development

Following installation, the newly installed monitoring wells were developed by the pump
and surge method for up to 2 hours, or until the turbidity of the groundwater achieved a

reading of 50 NTUs (nephelometric turbidity units) or less. However, a minimum of five well
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volumes of water were purged from each well. Well development was supplemented by
measurements of additional field parameters, including pH, conductivity, dissolved oxygen,
temperature and oxidation-reduction potential. In addition, existing wells MW-1, MW-2 and
MW-3 were redeveloped. Existing well MW-4 could not be located and is presumed to be
destroyed.

2.6 Monitoring Well Sampling

As summarized on Table 2-1, groundwater samples were collected from the three
remaining existing wells (MW-1, MW-2 and MW-3), and the six newly installed wells (GW-
01, GW-02S, GW-02D, GW-03, GW-04S and GW-04D) on April 7, 2016. Sampling of the
newly installed wells was completed more than one week after well installation and

development as specified in the RIWP.

Prior to sampling, the depth to groundwater and the presence of an immiscible
floating NAPL layer (LNAPL) was measured in the wells using an electronic oil/water interface
probe attached to a measuring tape accurate to 0.01 foot. The well was opened, and the
head space was monitored with a PID. The probe was then carefully lowered into the well to
check the depth of the water surface, as well as for the presence and thickness of an LNAPL
layer. VOCs were not detected within the headspace of any of the newly installed or existing
monitoring wells during the sampling process. In addition, LNAPL was not observed in any of

the monitoring wells.

A portable peristaltic pump with disposable tubing was used to purge and sample
each well using USEPA low-flow sampling techniques, and new tubing was used between
each well. The purge water was monitored in the field for the following parameters utilizing a
calibrated multiple parameter water quality instrument: pH, conductivity, turbidity, dissolved
oxygen, temperature and oxidation-reduction potential. After stabilization, groundwater

samples were collected for laboratory analysis in laboratory-supplied sample bottles.
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Additionally, any evidence of odors, sheens or the presence of NAPL was noted. All samples

will be labeled and placed in a cooler with bagged ice sufficient to cool the samples to 4°C.

As summarized in Table 2-1, the nine groundwater samples were analyzed for TCL
VOCs and SYOCs by USEPA Methods 8260 and 8270, respectively. Two of the groundwater
monitoring well samples (greater than 20% of the total) were also analyzed for TAL metals,
PCBs and TCL pesticides by USEPA Methods 6010, 8082 and 8081, respectively, biased
towards the most impacted areas. Groundwater analytical results are summarized in Appendix
E on Tables E-6 through E-9, and the results are discussed in Section 3.4. Analytical and
QA/QC procedures are discussed in Section 2.14.

As described in Section 2.12, all purge water was containerized on-site in DOT-
approved 55-gallon drums for proper characterization and off-site disposal by the LIRR. All
non-dedicated sampling equipment (e.g., oil-water interface probes) was decontaminated

between sampling locations as described in Section 2.13.

2.7  Shallow PCB Soil Boring Installation and Subsurface Soil Sampling

A total of nine shallow soil borings (SB-09 through SB-17) were completed as part of
the PCB field investigation in order to confirm and define the limits of the PCB contamination
previously identified at the Site in 2000. The surveyed soil boring locations are depicted on
Figure 2-2 and the rationales are provided in Table 2-1. As indicated in Table 2-1, a majority
of the soil borings had to be moved several feet due to the presence of the third rail or
underground utilities within this area of tracks. However, the completed soil borings remained
centered around the previously identified maximum PCB concentration of 320 mg/kg
detected in subsurface soil sample SE-AR-04 (0 to 0.5 feet). Soil borings SB-09 through SB-
11 were completed to a depth of 8 feet and a total of four samples were selected for PCB

analysis at the following intervals:
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e (to 1 feet (not including the 12 to 24 inches of bluestone found in the track area)

o 21to 3 feet
o 4to5 feet
e 7/ to 8 feet

The remaining six soil borings (SB-12 through SB-17) were completed to a depth of 6

feet with three samples selected for PCB analysis at the following intervals:

e Oto 1 feet (not including the 12 to 24 inches of bluestone found in the track area)
o 2to 3feet
o 510 6 feet

Once the 12 to 24 inches of bluestone present in the track area was cleared away at
each location, the soil borings were completed using direct push technology, i.e., Geoprobe.
The borings were advanced utilizing a decontaminated macro core soil sampler fitted with a
disposable 5-foot acetate liner. Each recovered soil sample was inspected and characterized

by a D&B geologist as described in Section 2.4. Boring logs are provided in Appendix C.

As summarized in Table 2-1, a total of 30 subsurface soil samples were collected for
PCB analysis from the nine shallow PCB soil borings in accordance with EPA Method 8082.
Subsurface soil analytical results for PCBs are summarized in Appendix E on Table E-3. The
results of the shallow PCB soil borings are discussed in Section 3.3.2. Analytical and QA/QC

procedures are discussed in Section 2.14.

2.8  Site Survey

At the completion of installation activities, the location and elevation of all newly
installed MIPs, soil borings and groundwater monitoring wells were surveyed by a New York
State-licensed surveyor for placement on the base map. Two elevation measurements were
taken at each new monitoring well location to assist in the determination of groundwater flow

direction: the ground elevation and the elevation of the top of PVC well casing. In addition,
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the location and elevation of all existing monitoring wells were surveyed in order to properly
locate them on the D&B sample location map. The survey elevations were measured to an
accuracy of 0.01 foot. All elevations were referenced to the North American Vertical Datum
of 1988 (NAVD88) and horizontal locations were based upon the North American Datum of
1983, New York State Coordinate System.

2.9  Tidal Investigation and Collecting Synoptic Water Levels

D&B collected two rounds of synoptic water levels from all 9 monitoring wells at the
approximate time of low, mid and high tides in the nearest water bodies (East River and
Newtown Creek) on April 22 and April 27, 2016. In addition, D&B conducted a 48-hour
tidal survey between May 4 and May 6, 2016 to determine the degree of fidal influence
associated with the East River and Newtown Creek. As part of the tidal survey, D&B selected
three monitoring wells (GW-01, GW-03 and MW-3) for the installation of pressure
transducer/data loggers which convert water pressure into water level elevation. The pressure
transducers were configured to record water levels every 15 minutes over the 48-hour test
period, and D&B collected manual water level measurements before and after the tidal
survey. Note that the tidal survey included a new moon on May 6, when the tidal fluctuation

is greafest.

The findings of the tidal survey and synoptic water levels are discussed in Section 3.1,
including a summary of water level measurements and calculated groundwater elevations,
and groundwater contour maps. Graphs of the water level data over time compared to the
tidal cycle of the two water bodies are also provided to determine the degree of tidal

influence.
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2.10 Soil Vapor Sampling/Indoor Air Sampling

A total of five temporary soil vapor probes (SV-01 through SV-05), one sub-slab soil
vapor sample (SV-06), one indoor air sample (IA-01) and one outdoor ambient air sample
(AA-O1) were completed to determine if soil vapor intrusion is a potential exposure pathway.
The sample locations were selected based on the VOC contamination identified during the
MIP study, and the soil and groundwater sampling. The completed locations are depicted on
Figure 2-1 and the rationales are provided in Table 2-1. Note that the indoor air sample
(IA-01) was collected within an office area of the LIRR Engineering Support Building, which is
the closest on-site building to the YVOC contamination. The sub-slab soil vapor sample

(SV-06) was completed from below the concrete slab in the vicinity of the indoor air sample.

Each air sample was selected for analysis of VOCs by USEPA Method TO-15. Air
analytical results are summarized in Appendix E on Tables E-10 and E-11. The results of the air
sampling are discussed in Section 3.5. Sampling protocols were consistent with the New York
State Department of Health (NYSDOH) document entitled, “Final Guidance for Evaluating
Soil Vapor Intrusion in the State of New York”, dated October 2006, as follows:

The air sampling was completed in August 2016 during the summer. After initially
submitting this Rl Report to NYSDEC in October 2016, the NYSDEC requested that the LIRR
recollect three of these air samples during the heating season, including the indoor air
sample (IA-01), the sub-slab soil vapor sample (SV-06) and the outdoor ambient air sample
(AA-01). The samples were recollected in February 2017 from the same locations, and the
results are provided in Appendix E on Table E-12. An “R” has been added to the sample IDs

to indicate that these locations were resampled.
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Soil Vapor Sampling

The soil vapor samples were collected using a direct-drive rig (i.e., Geoprobe) that
utilized drive rods to advance the stainless steel probe to the sample depth above the water
table. As summarized in Table 2-1, subsurface soil vapor samples were collected at depths
ranging from 2 to 5 feet below grade, depending on the water table depth at each location.
The temporary soil vapor probe was then purged using a PID to evacuate one to three
volumes of soil vapor. The PID recorded VOC concentrations from the soil vapor probe in the
parts per billion (ppb) range. Each probe was connected via Teflon tubing to a laboratory-
supplied SUMMA canister. Using a flow regulator calibrated at a flow rate not to exceed 0.2
liter per minute and an individually certified clean 6-liter capacity SUMMA canister, the
sample collection time was 2 hours. In accordance with the NYSDOH vapor intrusion
guidance, tracer gas (i.e., helium) was used at every soil vapor sampling location to ensure

that an adequate surface seal was created.

Sub-Slab Soil Vapor Sampling

The collection of the sub-slab soil vapor sample followed a similar procedure to the
soil vapor samples. Prior to installation of the sub-slab vapor probe, the building floor was
inspected for any penetrations, and the location chosen to ensure that there was minimal
potential for ambient air infiltration via floor penetrations. The sub-slab soil vapor sample was
collected in an office area in the approximate center of the Engineering Support Building from
2 inches beneath the concrete slab. The sample was collected in an individually certified
clean 6-liter SUMMA canister fitted with a laboratory calibrated low-flow regulator set to
collect the sample over a 2-hour period. Similar to the outdoor soil vapor samples, a tracer
gas (i.e., helium) was used to ensure that an adequate surface seal was created. The heating
season resample was collected in close proximity to the original sample location, but with a

new penetration through the slab.
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Indoor Air Sample

An indoor air quality questionnaire and building inventory was completed by D&B
prior to sampling to evaluate the type of structure, floor layout and physical conditions of the
buildings being studied and to identify and minimize conditions that may affect or interfere
with the testing. This information along with information on sources of potential indoor
contamination were identified. A ppb range PID was used to help evaluate potential
interferences. The building inventory included the use or storage of petroleum products
including gasoline operated equipment, un-vented kerosene heaters, recent use of
petroleum-based finishes or products containing petroleum distillates. Products that contain
VOCs were listed on the building inventory form along with PID readings obtained near the
container. Where available, the volatile ingredients were recorded for each product. The
manufacturer’s name, address and/or phone number were also recorded (where available)
when the ingredients were not listed on the product label. The completed indoor air quality

questionnaire and building inventory is provided in Appendix F.

The indoor air sample was collected in an office area in the approximate center of the
Engineering Support Building utilizing an individually certified clean 6-liter stainless steel
SUMMA canister fitted with a laboratory calibrated low-flow regulator. The sample was
collected over an 8-hour period with the regulator calibrated at a flow rate not to exceed 0.2

liter per minute. The canister was placed at a height of approximately 3 feet above the floor.

Ambient Air Sampling

D&B collected one ambient air sample in conjunction with the soil vapor and indoor
air sampling over an 8-hour period. The ambient air sample was collected within the Site in
the observed upwind direction on the day of the soil vapor and indoor air sampling. The
ambient air was screened with a properly calibrated ppb range PID and the readings were

recorded prior to sampling.
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The ambient air sample was collected utilizing an individually certified clean 6-liter
stainless steel SUMMA canister fitted with a laboratory calibrated low-flow regulator. The
sample was collected over an 8-hour period with the regulator calibrated at a flow rate not to
exceed 0.2 liter per minute. The canister was placed in a secure location at a height of

approximately 3 feet.

2.11  Air Monitoring

Ambient air monitoring was performed during all intrusive activities. A PID was utilized
to detect VOCs in ambient air. All readings were below action levels during intrusive
activities. In addition, the PID was used to screen soil samples for the presence of VOCs and

assist in the selection of soil samples for chemical analysis.

In accordance with the RIWP, a Community Air Monitoring Program (CAMP)
consistent with  NYSDOH guidance was implemented during intrusive activities as a
precaution in order to protect the downwind community. This included continuous monitoring
of VOCs and particulates (dust) at the downwind perimeter of the work area using a PID and
portable dust monitor, respectively. Upwind concentrations were also monitored for
comparison purposes. Action levels above background concentrations were not reached or

exceeded during intrusive activities.

2.12 Management of Investigation Derived Waste

No excess visibly-impacted soil and soil cuttings were generated during the soil boring
and well installation tasks. However, all well development and sampling purge water was
collected and containerized on-site in DOT-approved 55-gallon drums for proper off-site

disposal by the LIRR. A total of 4 drums of liquid waste were generated.
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The drums used to store investigation waste were sealed at the end of each workday
and labeled with the date, the well(s), the type of waste (i.e., development water or purge
water) and the name of a point-of-contact. Grab samples were collected from the drums in
order to determine the most appropriate disposal method. Since the source of the elevated
levels of VOCs detected in the soil and groundwater has not been identified, the
investigational waste would not be classified as a listed hazardous waste and, therefore, a
“contained-in” demonstration is not required. However, a determination was made as to
whether the waste is classified as a characteristic waste. To conduct that determination, the
samples were analyzed for Toxicity Characteristic Leaching Procedure (TCLP) VOCs, TCLP
SVOCs, TCLP metals, PCBs, total petroleum hydrocarbons (TPHs), ignitability, corrosivity,
reactivity, and total cyanide. All drums were labeled “pending analysis” until laboratory data

was available.

Based on the TCLP vinyl chloride results, the liquid waste was considered a
characteristic waste. The LIRR properly disposed of the drummed waste according to

applicable local, state and federal regulations. The hazardous waste manifest is included in

Appendix G.

2.13 Equipment Decontamination

Whenever possible, all field sampling equipment was sterile/disposable and dedicated
to a particular sampling point. In instances where this was not possible, a field cleaning/
decontamination procedure was used in order to mitigate cross contamination between
sample locations. In addition, drilling equipment was decontaminated before use and
between sample locations in an area located away from the source of contamination so as
not to adversely impact the decontamination procedure, but close enough to the sampling
locations to keep equipment transport handling to a minimum after decontamination. Specific

decontamination procedures for drilling equipment and sampling equipment were described

in the QA/QC plan in the RIWP.
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2.14  Analytical and QA/QC Procedures

All sample analyses were performed by Chemtech, a cerfified NYSDOH Environmental
Laboratory Approval Program (ELAP) laboratory. All analyses were conducted utilizing
NYSDEC 7/05 Analytical Services Protocol (ASP) methods, or latest version, that are at least
as stringent as USEPA CLP protocols. NYSDEC ASP Category B data deliverable packages
and EDDs in EQuIS format were provided by the laboratory for all analyses. The EDDs will
be submitted to the NYSDEC. In accordance with USEPA guidance, samples were shipped
daily to ensure that they were received at the laboratory no later than 48 hours after

collection.

QA/QC samples that were collected as part of the Rl include matrix spike (MS) and
matrix spike duplicate (MSD) samples, blind duplicate samples, field blanks and trip blanks.
The MS/MSD samples, blind duplicate samples and field blanks were collected at a frequency
of one per 20 environmental samples for each sampled medium (soil and groundwater), per
analytical parameter. Trip blanks were shipped to and from the field with the sample
containers when YOC analyses were conducted on aqueous samples. Trip blanks consist of
VOC vials filled at the laboratory with distilled, deionized water, which remain unopened in
the field and are analyzed for VOCs only to provide an indication of potential sample
contamination due to sample transport, preservation, storage and preparation procedures, as

well as atmospheric conditions during transportation and time on-site.

2.15 Data Usability Summary Report

A total of 59 subsurface soil samples, 13 groundwater samples and 11 air samples

were selected for analysis as part of the Remediation Investigation that occurred at LIRR Arch

Street Yard, NYSDEC VCA Site No. V00733. Depending on the sample location, soil and
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groundwater samples were analyzed for TCL VOCs, TCL SVOCs, PCBs, TCL pesticides and/or
TAL metals. Air samples were analyzed for TO-15 VOCs.

The analytical laboratory, Chemtech, provided eight NYSDEC ASP Category B
deliverable data packages for review, including G4239, H1857, H1881, H1884, H1937,
H2402, H4563 and 11974. These data packages were reviewed by Ms. Donna Brown,
D&B’s QA/QC Officer. Ms. Brown meets the NYSDEC requirements of a data validator as
listed in the DER-10 Technical Guidance for Site Investigation and Remediation, dated June
2010. The review of the data was conducted in accordance with NYSDEC 7/05 ASP
QA/QC requirements, as well as DER-10, as specified in the RIWP.

All samples were analyzed using the proper methods and within the method-specified
holding times. The internal standard area counts and spike recoveries were within QC limits
except where noted below. Initial and continuing calibrations were analyzed at the method
specified frequency and were within QC limits. Raw data confirmed the reported sample

results. The sample results were qualified based on the review process as follows:

e Numerous VOCs and SVOCs exceeded the calibration range in G4239, H1857,
H1937, H2402 and H4563, and acetone for sub-slab soil vapor sample SV-06(R)
in 11974, and were reanalyzed at a secondary dilution. The reanalyzed data was
reported for these compounds, and the results qualified as “D”.

e Methylene chloride was qualified as non-detect (UB) based on blank results for
subsurface soil samples SB-01 (13 to 15 feet), SB-07 (12 to 14 feet) and SB-07
(23 to 25 feet), and air samples AA-01, IA-01, SV-01 and SV-02.

e The following compounds were qualified as estimated (J) based on the relative
percent difference (RPD) in subsurface soil sample SB-05 (10 to 11 feet) and the
blind duplicate for this sample: cis-1,2-dichloroethene, tetrachloroethene,
trichloroethene, vinyl chloride and calcium.

e Carbon disulfide was qualified as estimated (J) based on the RPD in subsurface
soil sample GW-04 (12 to 14 feet) and the blind duplicate for this sample.
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The percent recovery (%R) was beyond the QC limits in the MS, MSD and/or
laboratory control sample (LCS) for the following: 2,4-dinitrophenol in H1857;
1,4-dioxane and 3+44-methylphenols in H2402; 1,4-dioxane and benzaldehyde in
H1937; tetrachloroethene for groundwater samples GW-02S, GW-02D and MW-
3; and dichlorodifluoromethane and naphthalene in H4563. These compounds
were qualified as estimated (J/UJ) for the corresponding samples.

The RPD was above the QC limits in the MS/MSD for acetone in subsurface soil
samples GW-01 (4 to 5 feet), GW-03 (12 to 14 feet) and GW-03 (18 to 20 feet),
and for detected SVOCs in H1884 and H1937. These compounds were qualified
as estimated (J) for the corresponding samples.

The %R was below the QC limit in the laboratory control sample for
dichlorodifluoromethane in 11974, and the RPD was above the QC limit in the
duplicate. Dichlorodifluoromethane was qualified as estimated (J) for the
corresponding samples.

The surrogate %R and internal standards were outside the QC limits in the original
and reanalysis for subsurface soil sample GW-01 (4 to 5 feet). The reanalysis was
reported for this sample with all VOCs qualified as estimated (UJ) or estimated
bias high (J+).

The surrogate %R was below the QC limit for 4-bromoflurobenzene in subsurface
soil sample GW-03 (3 to 4 feet) and was within QC limits in the reanalysis. In
addition, this sample had the internal standards chlorobenzene-d5 and 1,4-
dichlorobenzene-d4 below the QC limit. Based on surrogate and internal standard
results, the reanalysis was reported and the following compounds were qualified as
an estimated (UJ) or estimated bias high (J+): bromoform; chlorobenzene;
ethylbenzene; m/p-xylenes; o-xylene; styrene; tetrachloroethene;
1,1,2,2-tetrachloroethane; 1,2,3-trichlorobenzene; 1,2,4-trichlorobenzene; 1,2-
dibromo-3-chloropropane;  1,2-dichlorobenzene; 1,3-dichlorobenzene; 1,4-
dichlorobenzene; and isopropylbenzene.

The surrogates %R was below the QC limit, and the original analysis was reported
for groundwater sample GW-01. The SVOCs were qualified as estimated (UJ) or
estimated bias low (J-) for this sample.

The internal standards area was below the QC limit for 1,4-dichlorobenzene-d4 in
several samples. The reanalysis for subsurface soil samples VP-02 (12 to 14 feet),
SB-01 (13 to 15 feet), SB-08 (4 to 6 feet) and GW-04 (2 to 3 feet), and the
original analysis for subsurface soil samples SB-04 (3 to 5 feet), SB-05 (11 to 13
feet) and SB-08 (6 to 8 feet) were reported with the following compounds qualified
as estimated (UJ) or estimated bias high (J+): 1,1,2,2-tetrachloroethane; 1,2,3-
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trichlorobenzene; 1,2,4-trichlorobenzene; 1,2-dibromo-3-chloropropane; 1,2-
dichlorobenzene; 1,3-dichlorobenzene; 1,4-dichlorobenzene; and
isopropylbenzene.

e The surrogate %R was below the QC limit for the original and reanalysis for the
following subsurface soil samples: SB-04 (3 to 5 feet); SB-06 (8 to 10 feet); SB-07
(12 to 14 feet); SB-09 (4 to 5 feet); SB-10 (2 to 3 feet); SB-12 (2 to 3 feet); SB-12
(5 to 6 feet); SB-13 (2 to 3 feet); SB-15 (0 to 1 feet); SB-17 (2 to 3 feet); GW-01
(13 to 15 feet); and GW-03 (12 to 14 feet). All PCB results were reported from the
original analysis and qualified as estimated (UJ) or estimated bias low (J-) for these
samples.

e The %Rs for numerous metals were outside the QC limit in the spike sample in
H1857, H1881, H1884 and H1937. These metals were qualified as estimated
(J/UJ) for the corresponding samples.

e The percent difference (%D) for numerous metals were above the QC limit of 10%
in the serial dilution check in H1857, H1881, H1884 and H1937. These metals
were qualified as estimated (J) for the corresponding samples.

Based on the findings of the data validation process, the results have been deemed

valid and usable for environmental assessment purposes as qualified above.
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3.0  REMEDIAL INVESTIGATION FINDINGS

This section presents a detailed discussion of the results of the Remedial Investigation
specific to geology and hydrogeology, and the presence or absence of contaminants in soil,
groundwater and air. In order to present a logical discussion of the data generated as part of

this Remedial Investigation, the discussion has been organized into the following subsections:
e Site Geology and Hydrogeology;
e Membrane Interface Probe (MIP) Study;

e Subsurface Soil;

e Groundwater; and

e Air.

Figure 2-1 and Figure 2-2, provided in Section 2.0, depicts the location of all sample
locations referenced in this section. Table 2-1, also provided in Section 2.0, presents a
summary of the completed Rl scope of work. MIP logs, boring logs and monitoring well
construction logs for the Rl are provided in Appendix B, Appendix C and Appendix D,

respectively.

3.1  Site Geology and Hydrogeology

The following section presents the findings, as well as a discussion and interpretation
of geologic and hydrogeologic data collected during the RI. Information utilized in support of

this evaluation includes the following:

e Logs from completed MIPs, soil borings and groundwater monitoring wells;

e Hydraulic head measurements from groundwater monitoring wells; and
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e Geologic and hydrogeologic data obtained from previously completed
investigations.

Topography

Based on the survey data and field observations, land surface within the Site is
generally flat with an elevation of between 7 to 11 feet above mean sea level (msl). The area
where VOC contamination was detected during previous investigations, located south of the

tracks within the fenced area, has an elevation of approximately 7 to 9 feet msl.

Geology

As is typical for most highly industrialized areas such as Queens, New York, the Yard
property was likely filled and reworked to allow for development. Based on the Rl boring logs
and consistent with previous investigations, a layer of urban fill material was observed
immediately below the ground surface with a minimum thickness of 5 feet. The fill material is
generally described as a dark brown to gray and black, sand and gravel mix with some silt.
Varying amounts of anthropogenic material were observed in the fill, such as bluestone,
concrete and brick, as well as coal, slag, ash and cinders. The water table was observed

within this fill material at a depth of approximately 3 to 5 feet below grade.

Based on the absence of anthropogenic materials, native glacial deposits may be
present beneath the fill material in some locations that is similar in texture but generally finer
and lighter in color. However, at all locations the top of a native clay-rich unit was observed
at depths ranging from 10 to 15 feet below grade. The clay-rich unit consists of gray, plastic
clay, with some zones of silt or silty sand, and often mixed with significant amounts of organic
peat material. It is possible that this clay-rich unit marks the location of a wetland area which
may have existed prior to filling activities. The clay-rich unit continues to approximately 20

feet below grade, with a thickness ranging from 5 to 10 feet.
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The clay-rich unit transitions info a coarser sandy material at depths greater than 20
feet below grade, with refusal generally being encountered at a depth between 25 and 30
feet below grade. Based on USGS data for this area of Queens, it is suspected that the
refusal is bedrock-related. Bedrock is this area of Queens likely consists of gneiss of the
Ravenswood Formation or schist of the Hartland Formation. Material consistent with
weathered bedrock was encountered before refusal, including rock fragments. In the track
area where the PCB investigation was conducted, refusal was encountered at shallower

depths ranging from 15 to 20 feet below grade.

Limited evidence of contamination was observed in soil during the RI, primarily in soil
borings located within the area where VOC contamination was detected during previous
investigations, such as soil borings VB-0O1 and SB-05. These soil borings exhibited PID
readings up to 250 ppm, slight staining and a hydrocarbon or solvent-like odor immediately
above the clay-rich unit at depths ranging from 10 to 13 feet below grade. Some minor
petroleum contamination was also observed in soil boring SB-04 at the water table at a depth
of 3 to 5 feet below grade, including a PID reading of 7.8 ppm, petroleum odor and a sheen
on the water. Evidence of contamination was not observed deeper within the clay-rich unit or

below the unit.

Hydrogeology

As discussed in Section 2.9, D&B collected two rounds of synoptic water levels at the
approximate time of low, mid and high tides in the nearest water bodies (East River and
Newtown Creek). A summary of the water level data is provided in Table 3-1, including
surveyed measuring point elevations, measured total well depths and calculated water
elevations. The water table was observed at a depth of 3 to 5 feet below grade, at an
elevation ranging from 4.50 feet msl at the easternmost monitoring well GW-01 to 3.64 feet

msl| at the westernmost monitoring well GW-04S. As discussed above, clay and silt with peat
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TABLE 3-1
LONG ISLAND RAIL ROAD ARCH STREET YARD

WATER LEVEL MEASUREMENTS AND GROUNDWATER ELEVATIONS

Total Depth of Casing Calculated
. Approximate Tidal| Depth to Water Groundwater
Well # Well Elevation Date -
() (ft msl) Stage (ft) Elevation
(ft msl)
Low 3.83 4.20
4/22/2016 Mid 3.83 4.20
MW-1 12.60 8.03 High 3.83 4.20
Low 3.72 4.31
4/27/2016 Mid 3.71 4.32
High 3.71 4.32
Low 5.04 4.39
4/22/2016 Mid 5.04 4.39
High 5.04 4.39
MW-2 6.85 9.43 Tow 798 245
4/27/2016 Mid 4.98 4.45
High 4.98 4.45
Low 5.50 4.39
4/22/2016 Mid 5.51 4.38
High 5.51 4.38
MW-3 12.75 9.89 Tow 541 248
4/27/2016 Mid 5.41 4.48
High 5.41 4.48
Low 7.68 4.52
4/22/2016 Mid 7.70 4.50
High 7.69 4.51
GW-01 22.80 12.20 Tow 765 255
4/27/2016 Mid 7.65 4.55
High 7.64 4.56
Low 10.68 0.37
4/22/2016 Mid 10.70 0.35
High 10.70 0.35
GW-02D 22.80 11.05 Tow 10.71 034
4/27/2016 Mid 10.71 0.34
High 10.70 0.35
Low 6.24 4.41
4/22/2016 Mid 6.24 4.41
High 6.24 4.41
GW-02S 9.45 10.65 Tow 615 250
4/27/2016 Mid 6.15 4.50
High 6.15 4.50
Low 11.87 -1.46
4/22/2016 Mid 11.88 -1.47
High 11.87 -1.46
GW-03 20.10 10.41 Tow 213 172
4/27/2016 Mid 12.12 -1.71
High 12.12 -1.71
Low 9.00 -1.88
4/22/2016 Mid 8.99 -1.87
High 8.99 -1.87
GW-04D 19.35 7.12 Tow 918 06
4/27/2016 Mid 9.19 -2.07
High 9.18 -2.06
Low 3.38 3.63
4/22/2016 Mid 3.37 3.64
High 3.37 3.64
GW-04S 7.85 7.01 Tow 328 373
4/27/2016 Mid 3.28 3.73
High 3.28 3.73
NOTES:

Measurements collected in feet below top of casing

NAPL was not detected in any groundwater monitoring well.

\\dbfs1\Jobs\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\RI Report\Arch St. GW Measurements_combined April 2016_RI Report

10/4/2016
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and organic material was observed throughout the Site starting at a depth of approximately
10 to 15 feet below grade. As indicated in Table 3-1, deep wells screened within or below
this material, such as GW-02D, GW-03 and GW-04D, exhibited apparent confined
groundwater conditions with the water level depressed approximately 4 to 5 feet as compared

with unconfined, water table conditions.

A shallow (water table) groundwater contour map is provided as Figure 3-1, and a
deep groundwater contour map as Figure 3-2. As indicated on Figure 3-1, shallow
groundwater generally flows in a west-northwesterly direction, consistent with the reported
regional groundwater flow direction towards the East River. The groundwater contour map for
the deep wells provided on Figure 3-2 shows that groundwater generally flows in a westerly

direction in this zone, similar to the water table.

The synoptic water elevation data summarized on Table 3-1 showed no discernable
tidal fluctuation, and the data suggests that groundwater flow remains in a general west-
northwesterly direction during all stages of the tidal cycle. These results are supported by the
findings of the tidal survey, which are depicted on Figure 3-3 through Figure 3-5. These
graphs depict the water levels in the three wells selected for the tidal study (GW-01, GW-03
and MW-3) over time, and the data is compared to the nearest tidal gauge station. The tidal

study results do not show a fidal fluctuation in groundwater at the Site.

3.2 Membrane Interface Probe (MIP) Study

3.2.1 Membrane Interface Probes

As described in Section 2.3, a total of 11 MIP locations (MIP-1 through MIP-11) were
completed within the Site and in the vicinity of the area where YVOC contamination was

documented during the previous investigations. The MIP locations are depicted on Figure 2-1
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FIGURE 3-3
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FIGURE 3-4
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FIGURE 3-5
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and the MIP logs are provided in Appendix B. As indicated on the MIP logs, only MIP-2
exhibited evidence of chlorinated VOCs, with elevated XSD detections above background.
There were no XSD detections above background at MIP-2 until a depth of approximately 10
feet below grade, which is approximately 6 feet below the water table. The maximum XSD
detection of 794 mV was observed at a depth of approximately 12.5 feet below grade, above
the background level of 17 mV. The XSD detections then slowly decreased with depth until
refusal at 23 feet below grade. The PID and FID results showed a similar pattern, hitting the
maximum detection limit of 5,000 mV at a depth of approximately 14.5 to 15 feet below
grade.

The other MIP locations did not exhibit elevated XSD detections above background.
Although some spikes in PID detections above background were observed at MIP-1, MIP-4,
MIP-5 and MIP-6, these detections were not sustained and were at least one order of
magnitude lower than those detected at MIP-2. Some peaks in FID detections were observed
in most MIP locations. However, in the absence of XSD or PID detections, it is likely that the
FID detections are related to methane derived from organic decomposition. Note that
verification boring VB-02, completed in the location of MIP-6, exhibited clay with peat and
organic material at depths coinciding with FID peaks, with no indication of VOC
contamination. As discussed in Section 3.1, peat and organic material was commonly

observed in soil borings completed during the RI.

3.2.2 Verification Borings

Two verification borings (VB-01 and VB-02) were completed at two MIP locations
(MIP-2 and MIP-6, respectively) to verify the MIP results. As summarized in Table 2-1, one
subsurface soil sample and two groundwater samples were collected from each verification
boring for analysis of TCL VOCs. The results are summarized in Appendix E on Table E-1 for
subsurface soil and Table E-6 for groundwater. The subsurface soil data has been compared

to the SCOs for Restricted-Residential and Industrial Use as defined in NYSDEC 6 NYCRR
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Part 375. At the request of NYSDEC, chlorinated VOCs have also been compared to
Protection of Groundwater SCOs. The groundwater data has been compared to Class GA
groundwater standards and guidance values. In addition, Figure 3-6 presents a summary of
the subsurface soil sample locations where exceedances of the SCOs were detected during
the Rl, and Figure 3-7 presents a summary of groundwater sample locations where Class GA

standards were exceeded.

The results of verification boring VB-01 confirmed the presence of chlorinated VOCs
at MIP-2. As indicated on the boring log provided in Appendix C, a maximum PID reading of
250 ppm and a hydrocarbon-like odor were observed in VB-O1 from approximately 12 to 13
feet below grade, coinciding with the maximum XSD detection during advancement of the
MIP. In addition, subsurface soil sample VB-01 (13 to 15 feet) exhibited a PCE concentration
of 1,160,900 ug/kg, above the Restricted-Residential Use SCO of 19,000 ug/kg and the
Industrial Use SCO of 300,000 ug/kg, as well the Protection of Groundwater SCO of 1,300
ug/kg. Groundwater samples VB-01 (15 to 16 feet) and (26 to 27 feet) exhibited PCE, TCE,
1,2-DCE and VC at concentrations well above Class GA standards. The highest
concentrations were detected in groundwater sample VB-01 (15 to 16 feetf), with PCE
exhibiting the maximum individual concentration of 17,600 ug/l, above the Class GA
standard of 5 ug/I.

The analytical results from verification boring VB-02 were consistent with the MIP
findings, with significantly lower chlorinated VOC concentrations compared with verification
boring VB-01. Subsurface soil sample VB-02 (12 to 14 feet) did not exhibit VOCs at
concentrations above SCOs. Groundwater sample VB-02 (5 feet), collected at the water
table, exhibited 1,2-DCE and VC at concentrations of 36 ug/l and 17.9 ug/Il, respectively,
above their respective Class GA standards of 5 ug/l and 2 ug/l. VOCs were not detected
above Class GA standards in the deeper groundwater sample, VB-02 (12 to 14 feet).
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3.3  Subsurface Sail

As summarized on Table 2-1, a total of 27 subsurface soil samples were collected for
analysis from the eight deep soil borings (SB-01 through SB-08) and three of the monitoring
well locations (GW-01, GW-03 and GW-04). Each soil sample was analyzed for TCL VOCs
and TCL SVOCs, and eight of the samples were also analyzed for TAL metals, PCBs and TCL
pesticides. In addition, a total of 30 subsurface soil samples were collected for analysis of
PCBs from the nine shallow PCB soil borings (SB-09 through SB-17). The results are
summarized on Table E-1 through Table E-5, provided in Appendix E. The subsurface soil
data has been compared to the SCOs for Restricted-Residential and Industrial Use as defined
in NYSDEC 6 NYCRR Part 375. At the request of NYSDEC, chlorinated VOCs have also been
compared to Protection of Groundwater SCOs. In addition, Figure 3-6 presents a summary
of the subsurface soil sample locations where exceedances of these SCOs were detected

during the RI.

The following is a discussion of the analytical results for the subsurface soil samples,
organized by the deep soil borings and shallow PCB soil borings. It should be noted that a
discussion of the visual evidence of impacts was previously provided in Section 3.1, and is

referenced below where appropriate. Historical soil data was discussed in Section 1.4.

3.3.1 Deep Soil Borings

VOCs were detected in all 27 subsurface soil samples collected from the deep soil
borings. However, as indicated on Table E-1 in Appendix E, detections of VOCs above
Restricted-Residential Use SCOs in the deep soil borings were limited to SB-05. Only the
subsurface soil sample collected from verification boring VB-01, discussed above in Section
3.2.2, exhibited VOC concentrations above Industrial Use SCOs. The following table

summarizes all VOCs detected above SCOs in subsurface soil samples collected during the
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RI, including the verification boring results. At the request of NYSDEC, detections of

chlorinated VOCs above Protection of Groundwater SCOs are also provided:

Compound Concentration (ug/kg) Protection of Restricted- Industrial
Groundwater | Residential Use SCO
SB-05 | SB-05 | SB-06 VB-01 SCO (ug/kg) Use SCO (ug/kg)
(10-11 | (11-13 | (8-10 (13-15 (ug/kg)
feet) feet) feet) feet)
cis-1,2- 880 3,400 | 1,600 ND* 250 100,000 1,000,000
Dichloroethene
Tetrachloroethene | 20,900 | 31,300 | 1,300 | 1,160,900 1,300 19,000 300,000
Trichloroethene 400 2,600 22.2 ND* 470 21,000 400,000
Vinyl Chloride 560 2,200 410 ND* 20 200 27,000

Bold/Underline=exceeds Protection of Groundwater SCO

Shading=also exceeds Restricted-Residential Use SCO

Bold outline=also exceeds Industrial Use SCO

ND*=Not Detected, note that other VOCs are likely present but were not detected due to dilution.

Soil boring SB-05 was completed in the area where VOC contamination was
documented during the previous investigations, and approximately 10 to 15 feet to the west
of MIP-2/VB-01 where chlorinated VOCs were detected during the MIP study as part of this
RI. Note that an elevated PID reading of 250 ppm and a solvent odor were observed in
subsurface soil sample SB-05 (10 to 11 feet). Similar to the results from MIP-2/VB-01, the
chlorinated VOC contamination at soil boring SB-05 was located below a depth of 10 feet
below grade. The remaining soil borings completed around the suspected source area did

not exhibit VOCs at concentrations above Restricted-Residential Use SCOs.

Several SVOC:s, consisting of PAHs, were detected at concentrations above Restricted-
Residential Use SCOs in subsurface soil samples SB-04 (3 to 5 feet) and GW-04 (2 to 3 feet).
The highest concentrations were detected in SB-04 (3 to 5 feet), with benzo(a)anthracene
detected at a concentration of 5,300 ug/kg, above the Restricted-Residential Use SCO of
1,000 ug/kg. All SVOC concentrations were below Industrial Use SCOs, except for
benzo(a)pyrene in SB-04 (3 to 5 feet) at 2,900 ug/kg, above the SCO of 1,100 ug/kg. A

sheen, petroleum odor and PID reading of 7.8 ppm was noted in this soil sample.
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PCBs and pesticides were not detected in any of the subsurface soil samples collected
from the deep soil borings. Metals were detected at concentrations below Restricted-
Residential Use SCOs, except for lead detected at a concentration of 483 mg/kg in
subsurface soil sample SB-06 (8 to 10 feet) above the SCO of 400 mg/kg, and mercury
detected at 0.949 mg/kg in SB-07 (12 to 14 feet) above the SCO of 0.81 mg/kg. All metals

concentrations were below Industrial Use SCOs.

3.3.2 Shallow PCB Soil Borings

PCBs were detected in 5 of the 30 subsurface soil samples collected from the shallow
PCB borings, but at concentrations below Restricted-Residential Use and Industrial Use SCOs.

The maximum PCB concentration of 310 ug/kg was detected in subsurface soil sample SB-14

(0 to 1 foot), well below the Restricted-Residential SCO of 1,000 ug/kg.

3.4  Groundwater

As summarized on Table 2-1, a total of 9 groundwater samples were collected for
analysis from the three existing groundwater monitoring wells (MW-1, MW-2 and MW-3) and
the six newly installed wells (GW-01, GW-02S, GW-02D, GW-03, GW-04S and GW-04D).
Each groundwater sample was analyzed for TCL VOCs and TCL SVOCs, and two of the
samples were also analyzed for TAL metals, PCBs and TCL pesticides. The results are
summarized on Table E-6 through Table E-9, provided in Appendix E. The groundwater data
has been compared to the Class GA groundwater standards and guidance values (herein
referred to as Class GA standards). In addition, Figure 3-7 presents a summary of the
groundwater sample locations where exceedances of Class GA standards were detected

during the RI.
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The following is a discussion of the analytical results for the groundwater samples.
Note that NAPL was not observed in any of the monitoring wells during the RI. Historical

groundwater data was discussed in Section 1.4.

VOCs were detected in all 9 groundwater monitoring well samples. However, as
indicated on Table E-6 in Appendix E, VOC concentrations were generally detected below
Class GA standards. Detections of VOCs above Class GA standards in the monitoring wells

were limited to the following:

Concentration (ug/l) Class GA

Compound Groundwater

GW-02S GW-02D MW-1 MW-3 Standard (ug/l)
1,1-Dichloroethene 3.9 23.6 ND 3.2 5
cis-1,2-Dichloroethene 1,700 8,100 ND 510 5
trans-1,2-Dichloroethene 27.5 68.7 ND 2 5
Tetrachloroethene 69.4 5,900 ND 78.9 5
Trichloroethene 25.3 1,400 ND 34.8 5
Vinyl Chloride 1,500 5,300 ND 240 2
MTBE ND ND 26.2 0.74 10

Bold/shading=exceeds standard
ND=Not Detected

Note that monitoring wells GW-02S5, GW-02D and MW-3, which exhibited
chlorinated VOC concentrations above Class GA standards, are located in the area where
VOC contamination was documented during the previous investigations, and where
chlorinated VOCs were detected during the MIP study and soil boring installation program as
part of this RI. Neither the upgradient well GW-01 nor any of the downgradient wells
exhibited chlorinated VOCs above Class GA standards.

SVOCs were either not detected or were detected below Class GA standards. PCBs

and pesticides were not detected in any groundwater samples. The following metals were
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detected at concentrations above Class GA standards in the total (unfiltered) analysis: iron in
GW-02D and MW-3, manganese in GW-02D and sodium in GW-02D and MW-3. The
concentrations of these metals are typically elevated in urban settings. Turbidity was low in

these samples, and a filtered analysis was not completed.

3.5 Air

As summarized on Table 2-1, a total of 8 air samples were collected for analysis in
August 2016, including five temporary soil vapor probes (SV-01 through SV-05), one sub-
slab soil vapor sample (SV-06), one indoor air sample (IA-01) and one outdoor ambient air
sample (AA-O1). In addition, sample locations SV-06, 1A-01 and AA-O1 were resampled
during the heating season in February 2017 at NYSDEC request. Each air sample was
analyzed for TO-15 VOCs. The results are summarized on Table E-10 (indoor/outdoor air)
and Table E-11 (soil vapor), provided in Appendix E. The heating season sample results are
summarized on Table E-12. New York State has not established standards for soil vapor

quality. For conservative evaluation purposes, all air data has been compared to the

NYSDOH Air Guideline Values (AGVs).

Chlorinated VOCs were detected in all 5 soil vapor probes, with PCE and TCE
detected above their respective AGVs of 2 ug/m?® and 30 ug/m? at all locations except SV-03.
The highest PCE and TCE concentrations of 881 ug/m® and 859 ug/m?, respectively, were
detected at soil vapor probe SV-02, located in the area where VOC contamination was
documented during the previous investigations, and where chlorinated VOCs were detected
in soil and groundwater during this Rl. The second highest VOC concentrations were detected
at soil vapor probe SV-01, located approximately 50 feet to the west and downgradient of the
SV-02 location with respect to groundwater flow direction. Soil vapor probe SV-03 exhibited
the lowest VOC concentrations, with only TCE detected marginally above the AGV. SV-03 is
located to the east and upgradient of SV-02, between SV-02 and the closest structure (the
LIRR Engineering Support Building).
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As indicated on Table E-11, the sub-slab soil vapor sample (SV-06) collected from the
LIRR Engineering Support Building in August 2016 exhibited VOCs at concentrations below
the AGVs, except for TCE detected at a concentration of 5 ug/m?. During the February 2017
resample (Table E-12), no VOCs were detected above AGVs in SV-06, including TCE.

As indicated on Table E-10 for the August 2016 results, the outdoor ambient air
sample exhibited VOC concentrations that were comparable or above the indoor air sample
concentrations, and all concentrations were below AGVs. In addition, a comparison of the
results for the sub-slab soil vapor sample and the indoor air sample from August 2016 using
the NYSDOH decision matrices suggest that sub-slab soil vapor is not expected to
significantly affect indoor air quality, and no further action is needed to address human
exposures. Similar results were found for the February 2017 heating season data provided on
Table E-12, with all concentrations below AGVs. Note that the indoor air sample was
collected in the office area of the Engineering Support Building, in the same vicinity of the

sub-slab sample.

3.6  Exposure Assessment

The purpose of this exposure assessment is to determine how and when an individual
may be exposed to contaminants of potential concern (COPCs) associated with NYSDEC
VCA Site No. V00733 at the LIRR Arch Street Yard. A COPC is any chemical detected above
the NYSDEC cleanup guidelines in a medium, which could produce adverse health effects
under the right conditions of dose and exposure. For exposure to occur there must be a
complete “pathway of exposure” where a person can come into contact with COPCs. For a
pathway to be complete, there must be: (1) a source or medium containing the COPCs; (2) a
location where human contact can take place (i.e., an exposure point); and (3) a feasible
means for the COPC to enter the person’s body. The person who could come into contact

with the COPC at an exposure point is called a “receptor.” The ways in which the COPC can
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enter the body are called “routes of exposure.” Ingestion (by mouth), dermal (contact with
skin) and inhalation (breathing into the lungs) are the routes of exposure considered in this
and other human health risk assessments. This assessment considers both current and

potential future exposures.

As with any exposure assessment, this assessment is not intended to predict disease
outcome, but rather, is meant to be used as a tool to make decisions regarding the need for
remediation or the institution of precautionary measures, such as limiting the affected area to
non-residential land uses. Given the available information for the Site, and keeping the
purpose of this assessment in mind, the following evaluation is qualitative in nature.
Consistent with the previous presentation of the analytical data, the exposure assessment

below is presented by medium of interest.

General Site Conditions

The Site being investigated under the VCP (NYSDEC Site No. V00733) is an
approximately 2.7 acre portion of the 8 acre LIRR Arch Street Yard. The Yard was previously
utilized to perform maintenance on passenger rail cars until December 2009. As of
September 2016, the Maintenance Facility building located east of the Site is leased to Metro
North Railroad (MNR) and Bombardier to install Positive Train Control in their trains. The
southern side of the Maintenance Facility building was previously leased for truck parking
from August 2012 through August 2015, located outside of the Site. On-site buildings
currently include a Maintenance of Equipment building on the northern end of the Site and an
Engineering Support Building on the southern end of the Site. These buildings are utilized for
storage and are not occupied on a regular basis. The northern building on-site was leased to
MNR and Bombardier as part of the September 2016 agreement. Several sets of inactive
train tracks traverse the Site. The surface is generally bluestone or soil, although portions of

the Site near the buildings are paved.
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The Site is approximately 10 to 15 feet lower than the surrounding streets, and access
is restricted by a retaining wall on the western, southern and northern sides. Access to the
remainder of the Yard is restricted by a fence, and an electronic gate which requires valid
identification to open. A security guard is stationed at the gate during business hours.
Concentrations of chlorinated VOCs in soil exceeding Protection of Groundwater, Restricted-
Residential and Industrial Use SCOs at depths exceeding 8 feet below grade, and in
groundwater exceeding Class GA standards, have been detected in the southern portion of
the Site south of the tracks. This area of contamination is enclosed within a chain link fence,

with a locked gate.

Given that access to the Yard is restricted to authorized personnel, the general public
does not have the potential to be exposed to on-site contamination. Since the known area of
contamination within the Site is separately fenced, the only potential receptors of on-site
contamination would be LIRR workers or their contractors who may periodically enter the Site
and this separately fenced area. However, potential exposure is significantly minimized by the
below grade nature of the contamination. In addition, excavations do not routinely take place
on-site and no excavations are planned for the foreseeable future. Any future excavations will
be completed under proper health and safety protocols and as per the requirements of the
LIRR’s EPC-03-001 document entitled Excavating Soils at Railroad Locations, dated
August 11, 2003 and revised March 2015.

Soil

The chemical analysis of the 59 subsurface soil samples found concentrations of
chlorinated VOCs exceeding Protection of Groundwater and Restricted-Residential Use SCOs
at depths exceeding 8 feet below grade in the southern portion of the Site south of the tracks.
Lead and mercury were also detected slightly above Restricted-Residential Use SCOs in one
sample each in this area at similar depths. Several PAHs were detected at concentrations

above their respective Restricted-Residential Use SCOs at shallower depths of 2 to 5 feet
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below grade. Concentrations exceeding Industrial Use SCOs were limited to PCE at a depth

of 13 to 15 feet below grade, and benzo(a)pyrene at a depth of 3 to 5 feet below grade.

Exposure to contaminants within subsurface soil on-site is not a significant potential
route of exposure to site workers during routine site operations. There is the potential for on-
site workers to be exposed to these contaminants through dermal contact or inhalation of
windblown dust during any future excavation activities. However, as stated above, excavations
do not routinely take place on-site and no excavations are planned for the foreseeable future.
Any future excavations will be completed under proper health and safety protocols and as per
the requirements of the LIRR’s EPC-03-001 document entitled Excavating Soils at Railroad
Locations, dated August 11, 2003 and revised March 2015.

Groundwater

The completed groundwater sampling identified VOCs at concentrations above their
respective Class GA Standards in verification borings VB-01 and VB-02, and monitoring wells
GW-02S, GW-02D, MW-1 and MW-3, located in the southern portion of the Site south of
the tracks. The highest chlorinated VOCs were detected in verification boring VB-01 and
monitoring wells GW-02S and GW-02D, located in the vicinity of soil borings which exhibited

chlorinated VOC:s in subsurface soil at concentrations above SCOs.

Downgradient monitoring wells located west of this area exhibited concentrations of
VOCs below Class GA Standards, including MW-2, GW-03, GW-04S and GW-04D,
suggesting that the observed groundwater contamination has not migrated to downgradient
locations. It is likely that the clay-rich unit present throughout the Site helps limit the overall
migration of contaminants. Given that the contamination has not migrated and the below
grade nature of the groundwater contamination, direct exposure of the public and on-site

workers to these groundwater contaminants would not be expected under current conditions.
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In addition, groundwater in this area of Queens is not utilized as a potable water supply

source.

Air

Soil vapor sampling results suggest that the chlorinated VOCs detected in soil and
groundwater in the on-site area south of the tracks have volatilized into the soil gas at
concentrations above NYSDOH Air Guideline Values (AGVs). However, there are no
structures built over the area of soil and groundwater contamination, and there is no
evidence that downgradient migration of the contamination is occurring. Therefore, direct
exposure by inhalation of the chlorinated VOCs detected in soil gas would not be expected

under current conditions.

In addition, indoor air sampling completed within the closest on-site structure (the LIRR
Engineering Support Building) exhibited VOC concentrations below AGVs and comparable to
outdoor concentrations. Comparison of the results for the sub-slab soil vapor sample and the
indoor air sample using the NYSDOH decision matrices suggest that no action is needed to

address human exposures.

Future Use and Potential Exposure Routes

Currently, the LIRR does not have any plans to change the industrial nature of the LIRR
Arch Street Yard. As a result, the Yard will remain an industrial property for the foreseeable
future and all future excavations, if any, will be completed under proper health and safety
protocols and as per the requirements of the LIRR’s EPC-03-001 document entitled
Excavating Soils at Railroad Locations, dated August 11, 2003 and revised March 2015. In
addition, the LIRR does not have any plans to construct any structures in the area where soil

and groundwater contamination was observed during the RI. Therefore, on-site environmental
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conditions will not change and the potential for on-site receptors to be exposed to on-site

contamination will remain very low.

3.7  Conceptual Summary

Based on the site history, it appears that chlorinated VOCs were spilled in a limited
area on-site under the 21st Street Bridge sometime prior to December 2003 when a LIRR
contractor discovered contaminated soil while excavating a utility trench. Due to its discrete
location under the bridge and the fact that there is no evidence that the LIRR has utilized,
disposed or accidentally spilled chlorinated VOCs at the Yard, it is possible that the
chlorinated VOCs were dumped onto the Site by an outside party during a “one-time event”
or over a limited period of time. Follow-up investigations found chlorinated VOC
contamination in soil and groundwater, but determined that the majority of impacted
surface/shallow subsurface soil had been excavated and removed during utility trenching.
However, records of the limits of excavation and soil quantities that were removed during the

trenching are not available.

The results of the Rl described in this report indicate that the chlorinated VOC
confamination is present in a limited area of the Site south of the tracks, with the maijority of
the soil contamination currently observed at depths greater than 8 feet below grade. This
distribution would be expected if the majority of surface and shallow contamination had
previously been removed, leaving only deeper residual contamination. Based on previous
investigations and the results of the RI, the approximate remaining residual contamination

source area or “hot-spot” is depicted on Figure 2-1.

The deep contamination does not appear to have migrated downgradient to the west
with the direction of groundwater flow, possibly due in part to the fine grained nature and
high organic content of the soil matrix below a depth of 10 feet below grade. It is likely that

the clay-rich unit present throughout the Site helps limit the overall migration of contaminants.
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Unless actively remediated, the residual contamination will naturally degrade over time with

continued localized impacts to soil, groundwater and soil gas.

Historical data also indicates that surface soil and shallow subsurface soil PCB
contamination was previously observed within the track area to the northwest of the
chlorinated VOC contamination area. However, the Rl sampling program did not detect any
PCB concentrations above Restricted-Residential Use SCOs. Given that the tracks were
installed following the initial discovery of elevated PCBs in 2000, and the current presence of
up to two feet of bluestone in the track areq, it is likely that the majority of the shallow PCB
contaminated soil was excavated during construction activities, similar to the shallow

chlorinated VOC contamination.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

This section of the report presents the conclusions and recommendations of the
Remedial Investigation with respect to the nature and extent of contamination associated with
NYSDEC VCA Site No. V00733 at the LIRR Arch Street Yard. The conclusions and
recommendations are based on the comparison of chemical constituents detected in soil and
groundwater during the Rl to appropriate criteria, including Protection of Groundwater,
Restricted-Residential and Industrial Use SCOs for soil, and Class GA Standards for
groundwater. Note that the recommendations have been developed in the anticipation that
the LIRR Arch Street Yard will continue to be utilized for industrial purposes. Sample locations

discussed below are depicted on Figure 2-1 and Figure 2-2.

4.1 Conclusions

Subsurface Soil

Based on the findings of the RI, the Site is underlain by a layer of fill with a minimum
thickness of 5 feet. A native clay-rich unit was encountered below the fill layer starting at a
depth of 10 to 15 feet below grade. During the MIP study completed during the R,
chlorinated VOCs were only detected at location MIP-2, which was completed in the southern
portion of the Site south of the tracks in the area where chlorinated VOC contamination was
identified during previous construction activities and investigations. The VOC detections at
MIP-2 started at a depth of 10 feet below grade and the highest concentrations were found at
approximately 12 to 16 feet below grade. The water table was observed at a depth of
approximately 3 to 5 feet below grade. Although generally limited visual evidence of
contamination was observed during the soil boring program, elevated PID readings, slight
staining and odors were detected in verification boring VB-O1 and soil boring SB-05
completed in the vicinity of MIP-2 at a depth of 10 to 13 feet below grade, immediately
above the clay-rich unit.
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As part of the RI, a total of two MIP verification borings, eight soil borings and three
monitoring well soil borings were completed to define the limits of the chlorinated VOC
contamination. Four of the 29 subsurface soil samples selected for chemical analysis showed
concentrations of chlorinated VOCs exceeding Protection of Groundwater, Restricted-
Residential and/or Industrial Use SCOs at depths exceeding 8 feet below grade in the
southern portion of the Site south of the tracks, including PCE, TCE, 1,2-DCE and VC. The
four samples were collected from verification boring VB-01 and soil boring SB-05 and SB-06.
However, concentrations of chlorinated VOCs above Restricted-Residential Use SCOs were

limited to SB-05, and Industrial Use SCOs to PCE at VB-01.

Lead and mercury were also detected slightly above Restricted-Residential Use SCOs
in one sample each in this area at similar depths to the chlorinated VOCs. Several PAHs were
detected at concentrations above their respective Restricted-Residential Use SCOs at
shallower depths of 2 to 5 feet below grade. Benzo(a)pyrene also exceeded its Industrial Use

SCO in subsurface soil sample SB-04 (3 to 5 feet).

In addition to the chlorinated VOC investigation, a total of nine soil borings were
completed to confirm and define the limits of the previously identified surface and shallow
subsurface soil PCB contamination in the track area. All PCB concentrations were either not

detected or were detected below Restricted-Residential and Industrial Use SCOs.

Based on the subsurface soil results, we can conclude the following:

e A localized source area or “hot-spot” of chlorinated VOC contamination is present
in a discrete area south of the tracks within the Site, at a depth of approximately 8
to 16 feet below grade immediately above and within the uppermost portion of the
clay-rich unit. The approximate area based on the results of the Rl and previous
investigations is depicted on Figure 2-1, encompassing approximately 680 square
feet.

DEB ENGINEERS

—
ﬁ ::\:\H
+3455\NN09261601_ArchStRI-Rpt 4.2 & | O, Nrcrimicrs, re



40 CONCLUSIONS AND RECOMMENDATIONS

REMEDIAL INVESTIGATION REPORT

e Based on surrounding subsurface soil data, the presence and extent of residual
chlorinated VOC contamination has been adequately delineated.

e The chlorinated VOCs were spilled in this area sometime prior to December 2003
when they were discovered by a LIRR contractor excavating a utility trench. Due to
its discrete location under the bridge and the fact that there is no evidence that the
LIRR has utilized, disposed or accidentally spilled chlorinated VOCs at the Yard,
the chlorinated VOCs may have been dumped onto the Site by an outside party
during a “one-time event” or over a limited period of time.

e The results of the Rl showing the presence of fill material and limited shallow
impacts by chlorinated VOCs are consistent with previous reports indicating that
the majority of impacted surface/shallow subsurface soil was excavated and
removed during the utility trenching.

e The Rl results did not confirm the presence of PCB contamination within surface
and shallow subsurface soil in the track area to the northwest of the chlorinated
VOC contamination area, as depicted on Figure 2-2. Given that the tracks and
the approximately one to two feet of bluestone now present in the area were
installed following the initial discovery of the elevated PCB concentrations in 2000,
it is likely that the majority of the PCB contaminated soil was previously removed.

e Given that access to the Yard is restricted to LIRR personnel, the general public
does not have the potential to be exposed to on-site contamination. In addition,
exposure to contaminants within subsurface soil on-site is not a significant
potential route of exposure to site workers during routine site operations. Any
future excavations, if any, will be completed under proper health and safety
protocols. Therefore, the potential for on-site receptors to be exposed to
contamination will remain very low.

Groundwater

Clay and silt with peat and organic material was observed throughout the Site starting
at a depth of approximately 10 to 15 feet below grade. Deep wells screened within or below
this material, such as GW-02D, GW-03 and GW-04D, exhibited apparent confined
groundwater conditions with the water level depressed approximately 4 to 5 feet as compared

with unconfined, water table conditions. Groundwater flow was determined to be in a west-
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northwesterly direction for both the water table and deep zones. There was no evidence of

tidal influence on groundwater elevation or flow direction on-site.

Three of the 9 groundwater monitoring well samples (GW-02S, GW-02D and MW-3)
collected during the RI exhibited chlorinated VOCs at concentrations exceeding Class GA
standards. These wells are located in the area where chlorinated VOC contamination was
identified during previous investigations and during Rl activities, including the MIP study and
soil boring program. The highest concentrations were detected at deep monitoring well GW-
02D, screened from 10 to 20 feet below grade, where PCE, TCE, 1,2-DCE and VC were
detected above Class GA standards, as well as 1,1-dichloroethene, and trans-1,2-
dichloroethene. Groundwater samples from verification boring VB-01 also exhibited
chlorinated VOCs at concentrations well above Class GA standards. However, neither the
upgradient well GW-01 nor any of the downgradient wells exhibited chlorinated VOCs above
Class GA standards. Note that MTBE was also detected above Class GA standards in existing

well MW-1. NAPL was not identified in any of the groundwater monitoring wells.

SVOCs were either not detected or were detected below Class GA standards in the
groundwater samples selected for analysis. Pesticides and PCBs were not detected in any of
the groundwater samples. Total metals exceeding Class GA standards included iron,
manganese and sodium. These metals are typically detected at elevated concentrations in

urban settings.

Based on the groundwater results, we can conclude the following:

e The presence of chlorinated VOCs at concentrations above Class GA standards in
groundwater is consistent with the discrete residual source area or “hot-spot”
defined earlier and depicted on Figure 2-1.

e Based on current and historical sampling from newly installed wells GW-01, GW-
03, GW-04S and GW-04D, and existing wells MW-1 and MW-2, the chlorinated
VOC contamination appears limited to the residual source area and does not
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appear to have migrated downgradient in groundwater. The clay-rich unit present
throughout the Site likely helps limit the overall migration of contaminants.

Groundwater flow appears to be in a general west-northwesterly direction on-site
in both shallow and deep zones, and there is no discernable tfidal influence.
Therefore, these factors are not anticipated to have a significant effect on
contaminant migration.

Given that the contamination has not migrated and the below grade nature of the
documented groundwater contamination, direct exposure of the public and on-site
workers to these contaminants would not occur under current conditions. In
addition, groundwater in this area of Queens is not utilized as a potable water
supply source.

Soil vapor sampling results suggest that the chlorinated VOCs detected in soil and

groundwater in the on-site area south of the tracks have volatilized into the soil gas at

concentrations above NYSDOH Air Guideline Values (AGVs), including PCE and TCE.

However, soil vapor concentrations were lowest to the east and upgradient of the residual

source area, in the direction of the closest on-site structure (the LIRR Engineering Support

Building). Indoor air sampling completed within this building exhibited VOC concentrations

below AGVs and comparable to outdoor concentrations.

Based on the air results, we can conclude the following:

The detection of chlorinated VOCs in soil gas in the vicinity of the residual source
area was expected, especially given the shallow depth to groundwater. However,
there are no structures built over the area of soil and groundwater contamination,
and there is no evidence that downgradient migration of the contamination is
occurring. Therefore, direct exposure by inhalation of the chlorinated VOCs
detected in soil gas would not be expected under current conditions.

Comparison of the results for the sub-slab soil vapor sample and the indoor air
sample using the NYSDOH decision matrices suggest that sub-slab soil vapor is
not expected to significantly affect indoor air quality, and no further action is
needed to address human exposures.
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4.2 Recommendations

The recommendations detailed below are provided based on the findings of this
Remedial Investigation and previous investigations for NYSDEC VCA Site No. VO0733 at the
LIRR Arch Street Yard. A residual source area or “hot-spot” of chlorinated VOC
confamination exists in subsurface soil and groundwater in a discrete on-site area to the
south of the tracks, which may have been dumped onto the Site by an outside party. As
depicted on Figure 2-1, the source area encompasses approximately 680 square feet and is
located approximately 8 to 16 feet below grade, and below the water table. It appears that
the majority of shallow chlorinated VOC contamination was previously removed, and the
current contamination is not migrating. The completed Rl has adequately defined the nature
and extent of contamination to allow the development of an appropriate remedy for the

defined chlorinated VOC contamination. Therefore, the following is recommended:

e Given the nature of the contamination, D&B recommends that the LIRR draft a
Remedial Action Work Plan (RAWP) to evaluate the feasibility of various remedial
options for the chlorinated VOCs, and select the most feasible remedy for the Site.
Additional investigation or delineation sampling is not recommended at this time.

e PCB contamination was not detected on-site during the RI, and was likely
previously removed. Therefore, further investigation and remediation of the
historical PCB contamination located in the track area is not warranted.
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Jamaica Station Patrick Nowakowski
Jamaica, NY 11435-4380 President
718 558-7405

m Long Island Rail Road
December 2, 2015

Ioana Munteanu-Ramnic, P.E.

Environmental Engineer

New York State Department of Environmental Conservation
Division of Environmental Remediation, Region 2

Hunters Point Plaza

47-40 21st Street

Long Island City, NY 11101-5401

Re:  LIRR Arch Street Yard (NYSDEC VCA Site No. V00733)
Remedial Investigation
MIP Discussion and Proposed Scope of Work

Dear Ms. Munteanu-Ramnic:

D&B Engineers and Architects, P.C. (D&B) has prepared this letter on behalf of the Long Island Rail Road
(LIRR) to discuss the results of the completed Membrane Interface Probe (MIP) phase of the Remedial
Investigation (RI) being conducted at the LIRR Arch Street Yard (the Yard), and to propose a scope of
work for the second phase of the R, including the installation and sampling of soil borings and monitoring
wells. The Rl is being conducted at the 2.7 acre portion of the Yard that is subject to the Voluntary Cleanup
Agreement, designated as New York State Department of Environmental Conservation (NYSDEC) Site
No. V00733 (the Site).

The implementation of the MIP phase of the RI was completed in October 2015 in accordance with the
NYSDEC-approved Remedial Investigation Work Plan, dated July 2015. As required by the RI Work Plan,
daily reports were provided to NYSDEC during the MIP work, which included the MIP results. The
summary of Completed Field Activities below also serves as the monthly progress report for October.

Completed Field Activities

The field activities for the MIP study were completed between October S and October 9, 2015 and between
October 28 and October 30, 2015, consisting of the completion of 11 MIP locations (MIP-1 through MIP-
11) and two verification borings (VB-01 and VB-02). Note that this phase of the RI was intended to be a 3-
day study. However, difficult subsurface conditions required additional equipment in order to complete the
hand clearing, resulting in additional field days and a delay in the field program. A completed sample
location map is provided as Figure 1 in Attachment 1. Daily Field Activity Reports for each day of field
work were previously provided to NYSDEC and are included in Attachment 2.

MTA Long Island Rail Road is an agency of the Metropolitan Transportation Authority, State of New York
Tom F. Prendergast, Chairman and Chief Executive Officer
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As described in the RI Work Plan, MIP technology can detect the presence and relative
concentration of chlorinated and non-chlorinated volatile organic compounds (VOCs) in both
soil and groundwater by advancing instruments including: soil conductivity (SC) detector;
photoionization detector (PID); flame-ionization detector (FID); and a halogen specific detector
(XSD). The PID is used for the detection of aromatic VOCs (such as benzene), the FID is used
for the detection of straight-chain alkanes (such as methane), and the XSD is utilized for the
detection of halogenated organics including chlorinated VOCs. The objective of the MIP Study
was to define the current limits of VOC contamination in the Site prior to the installation of soil
borings and permanent groundwater monitoring wells.

Prior to intrusive activities, utility clearance procedures were followed, including the One-Call
markouts, LIRR markouts, a geophysical study and hand clearing all locations to 5 feet.
Following utility clearance, the MIPs were advanced into the subsurface using Geoprobe
equipment. The logs for the completed MIPs are provided as Attachment 3. Each MIP location
was completed until refusal, which was encountered at a depth between 20 and 30 feet below
grade at all locations except for MIP-11 where refusal was encountered at a depth of 15 feet
below grade. Based on USGS data for this area of Queens, it is suspected that the refusal is
bedrock-related. Groundwater was observed at a depth of approximately 3 to 5 feet below grade.

Two Geoprobe verification borings (VB-01 and VB-02) were completed at two MIP locations
(MIP-2 and MIP-6, respectively), that were selected by D&B in order to collect subsurface soil
and groundwater samples for analysis to verify the MIP results. Verification boring VB-01 was
completed at the MIP-2 location to confirm the XSD/PID/FID detections at this location.
Verification boring VB-02 was completed at the MIP-6 location to investigate the FID-only
detections found at the remaining MIP locations. Boring logs are provided as Attachment 4.

Subsurface soil samples were collected for analysis using the Encore sampling method in
accordance with USEPA Method 5035. Groundwater samples were collected by driving probe
rods to the designated sample depth and installing a temporary well point. A portable peristaltic
pump with disposable tubing was used to purge and sample using USEPA low-flow sampling
techniques, and new tubing was used between each interval. The purge water was monitored in
the field for the following parameters utilizing a calibrated multiple parameter water quality
instrument: pH, conductivity, turbidity, dissolved oxygen, temperature and oxidation-reduction
potential. After stabilization, groundwater samples were collected for laboratory analysis.

One subsurface soil sample and two groundwater samples were collected from each verification
boring for laboratory analysis for Target Compound List (TCL) VOCs by USEPA Method 8260.
Data summary tables are provided as Attachment 5. The following samples were collected:

e Subsurface soil samples: VB-01 (13 to 15 feet) and VB-02 (12 to 14 feet)

e Groundwater samples: VB-01 (15 to 16 feet), VB-01 (26 to 27 feet), VB-02 (5 feet) and
VB-02 (12 to 14 feet)
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Findings

As indicated on the MIP logs provided in Attachment 3, only MIP-2 exhibited evidence of
chlorinated VOCs, with elevated XSD detections above background. There were no XSD
detections above background at MIP-2 until a depth of approximately 10 feet below grade, which
is approximately 6 feet below the water table. The maximum XSD detection of 794 mV was
observed at a depth of approximately 12.5 feet below grade, above the background level of 17
mV. The XSD detections then slowly decreased with depth until refusal at 23 feet below grade,
suspected to be bedrock. The PID and FID results showed a similar pattern, hitting the maximum
detection limit of 5,000 mV at a depth of approximately 14.5 to 15 feet below grade.

The results of verification boring VB-01 confirmed the presence of chlorinated VOCs at MIP-2.
As indicated on the boring log provided in Attachment 4, a maximum PID reading of 250 ppm
and a hydrocarbon-like odor were observed in VB-01 from approximately 12 to 13 feet below
grade. As indicated on the data summary tables provided in Attachment 5, subsurface soil
sample VB-01 (13 to 15 feet) exhibited a tetrachloroethene (PCE) concentration of 1,160.9
mg/kg, above the Restricted-Residential Use SCO of 19 mg/kg and the Industrial Use SCO of
300 mg/kg. Groundwater samples VB-01 (15 to 16 feet) and (26 to 27 feet) exhibited PCE,
trichloroethene (TCE), cis-1,2-dichloroethene (1,2-DCE) and vinyl chloride (VC) at
concentrations well above Class GA groundwater standards. The highest concentrations were
detected in groundwater sample VB-01 (15 to 16 feet), with PCE exhibiting the maximum
individual concentration of 17,600 ug/l, above the groundwater standard of 5 ug/I.

The other MIP locations did not exhibit elevated XSD detections above background. Although
some spikes in PID detections above background were observed at MIP-1, MIP-4, MIP-5 and
MIP-6, these detections were not sustained and were at least one order of magnitude lower than
those detected at MIP-2. Some peaks in FID detections were observed in most MIP locations.
However, in the absence of XSD or PID detections, it is likely that the FID detections are related
to methane derived from organic decomposition. Note that verification boring VB-02, completed
in the location of MIP-6, exhibited clay with peat and organic material at depths coinciding with
FID peaks, with no indication of contamination.

The analytical results from verification boring VB-02 were consistent with the MIP findings,
with significantly lower chlorinated VOC concentrations compared with verification boring VB-
01. Subsurface soil sample VB-02 (12 to 14 feet) exhibited detectable concentrations of several
VOCs, including chlorinated VOCs such as PCE, TCE and 1,2-DCE, but at concentrations well
below Restricted-Residential Use and Industrial Use SCOs. Groundwater sample VB-02 (5 feet),
collected at the water table, exhibited 1,2-DCE and VC at concentrations of 36 ug/l and 17.9
ug/l, respectively, above their respective Class GA groundwater standards of 5 ug/l and 2 ug/I.
VOCs were not detected above Class GA groundwater samples in the deeper groundwater
sample, VB-02 (12 to 14 feet).
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Proposed Scope of Work

MIP-2 and the follow-up verification boring VB-01 identified a chlorinated VOC hot-spot
between a depth of 10 feet below grade and refusal at 23 to 27 feet below grade, with the highest
concentrations found at approximately 12 to 16 feet below grade. Based on the lack of response
in the XSD detector at the other MIPs, this hot-spot appears to be localized to the immediate
vicinity of MIP-2. Therefore, the majority of soil borings to be completed as part of the next
investigation phase should be placed in close proximity of MIP-2 to better define the source area
for remediation purposes. Eight soil borings (SB-01 through SB-08) are proposed to be
completed at this time, keeping four soil borings as a contingency in the event that additional
delineation is necessary. The proposed soil borings are depicted on Figure 1 provided in
Attachment 1.

With regard to the monitoring wells, the Rl Work Plan calls for a maximum of seven wells to be
installed. However at this phase of the project, the LIRR proposes to install four monitoring
wells (GW-01 through GW-04). The proposed monitoring well locations are depicted on Figure
1 provided in Attachment 1. The remaining three monitoring wells would be installed at a later
date if necessary. Each well would be installed with 10 feet of screen below the water table at a
depth of approximately 10 to 20 feet below grade in order to intercept the highest chlorinated
VVOC concentrations observed at MIP-2/VVB-01. The screen zones may be modified in the field in
consultation with the NYSDEC depending on findings from the planned soil borings.

Assuming a westerly groundwater flow direction, which has not been confirmed, monitoring
well GW-01 will be completed upgradient of the area of contamination, and wells GW-03 and
GW-04 will completed downgradient of the area of contamination. Monitoring well GW-02 will
be completed in the vicinity of the area of contamination. Note that three existing monitoring
wells MW-1 through MW-3 were observed in the locations depicted on Figure 1. Existing well
MW-4 could not be located. The four newly installed and three existing monitoring wells will be
developed and sampled to determine groundwater quality. In addition, these wells will be
surveyed and water levels collected to confirm groundwater flow direction and any tidal
influence on groundwater flow.

As described in the Rl Work Plan, soil samples will be collected for characterization and analysis
during the installation of the monitoring wells, except for monitoring well GW-02 which will be
completed in the location of soil boring SB-06. The PCB soil investigation will also be
completed as part of this next phase of the Rl in accordance with the NYSDEC-approved RI
Work Plan.



Ioana Munteanu-Ramnic, Environmental Engineer Page 5
New York State Department of Environmental Conservation
December 2, 2015

If you have any questions or comments, please do not hesitate to call me at (347) 494-6034.

Sincerely,

Gloria Russo
Manager - Environmental
Planning & Compliance

GR/AMC(t)/nc
Attachment
cc: K. Green (LIRR)
T. Fox (D&B)
A. Caniano (D&B)



ATTACHMENT 1
SAMPLE LOCATION MAP
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ATTACHMENT 2
DAILY FIELD ACTIVITY REPORTS
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DAILY FIELD ACTIVITY REPORT

10/5/15

Report Date : .10/5/2015 Project Number: 3455-2D

Field Log Book Page Number: 1

Project: LIRR — Arch Street Yard Remedial Investigation, NYSDEC VCA Site No. V00733

Address:  Arch Street Yard, Long Island City, New York

Weather: (AM) Overcast Rainfall: (AM)
(PM) Clear (PM)

Temperature: (AM) 60 °F  Wind Speed: (AM) 0-5 MPH

None

None

Inch
Inches

Wind Direction: (AM) SW

(PM) 70 °F (PM) 0-5 MPH (PM) SW
Site Condition: Gravel service yard, railroad tracks, track beds.
Arrival Departure
Personnel On Name Affiliation Time Time
Site:
Anthony Caniano D&B 1045 1230
Paul Barusich D&B 1045 1230
Kathleen Green LIRR 1100 1230
Subcontractor Work Commencement: (AM) -- (PM) -
Subcontractor Work Completion: (AM) -- (PM) -
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DAILY FIELD ACTIVITY REPORT
10/5/15

Three existing on-site wells were located, including MW-1, MW-2 and MW-3. Existing well MW-4 could not
be located.

Site access was discussed, including access to the site through the entrance gate and guard booth, and use of
combination lock to access fenced area. An equipment/IDW storage area within the fenced area was selected.
The completion of some LIRR markouts were verified with the remaining markouts to be completed before
intrusive work begins.

The MIP locations (MIP-1 through MIP-11) and shallow PCB soil boring locations (SB-13 to SB-21) were
measured, located and marked with survey flags. MIP locations MIP-8 and MIP-9, and soil boring location SB-
19 will require cutting of the chain link fence at the western end of the fenced area in order to obtain access.
These locations may also need to be moved several feet to avoid the thick vegetation in the area.

Locations in the track areas may require moving several feet in order to avoid track infrastructure, such as the
de-energized third rail. Site photos and measurements of work area were taken, and have been sent to drilling
contractor to verify access.

Site activities tomorrow, 10/6/15, will include a geophysical survey by D&B’s contractor to mark out utilities
and clear the selected locations.

MIP locations will begin on Wednesday, 10/7/15.
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DAILY FIELD ACTIVITY REPORT

Report Date : .10/6/2015

Field Log Book Page Number: 2

Project Number:

10/6/15

3455-2D

Project: LIRR — Arch Street Yard Remedial Investigation, NYSDEC VCA Site No. V00733

Address:  Arch Street Yard, Long Island City, New York

Weather: (AM) Clear Rainfall: (AM) None Inch
(PM) Clear (PM) None Inches
Temperature: (AM) 60 °F  Wind Speed: (AM) - MPH  Wind Direction: (AM) -
(PM) 70 ©°F (PM) - MPH (PM) -
Site Condition: Gravel service yard, railroad tracks, track beds.
Arrival Departure
Personnel On Name Affiliation Time Time
Site:
Paul Barusich D&B 0650 1120
Greg Gournier AGS 0800 1120
Subcontractor Work Commencement: (AM) 0800 (PM) --
Subcontractor Work Completion: (AM) -- (PM) 1120
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DAILY FIELD ACTIVITY REPORT
10/6/15

Advanced Geological Services (AGS) conducted a geophysical survey of the Site, including the planned MIP
locations (MIP-1 through MIP-11) and shallow PCB soil boring locations (SB-13 to SB-21). AGS marked out
utilities and cleared the sample locations. In addition, LIRR utility markouts were proceeding.

All locations were found to be clear of utilities. Currently, none of the locations have had to be relocated due to
the presence of utilities.

Site activities tomorrow, 10/7/15, will include the start of the MIP locations.
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DAILY FIELD ACTIVITY REPORT

10/7/15

Report Date : .10/7/2015 Project Number: 3455-2D

Field Log Book Page Number: 3

Project: LIRR — Arch Street Yard Remedial Investigation, NYSDEC VCA Site No. V00733

Address:  Arch Street Yard, Long Island City, New York

Weather: (AM) Clear Rainfall: (AM)
(PM) Clear (PM)

Temperature: (AM) 60 °F  Wind Speed: (AM) 0-5 MPH

None

None

Inch
Inch

Wind Direction: (AM) NW

(PM) 70 °F (PM) 0-5 MPH (PM) NW
Site Condition: Gravel service yard, railroad tracks, track beds.
Arrival Departure
Personnel On Name Affiliation Time Time
Site:
Anthony Caniano D&B 1145 1315
Paul Barusich D&B 0645 1530
Mike Ryan Zebra 0700 1530
John Rizio Zebra 0700 1530
Subcontractor Work Commencement: (AM) 0700 (PM) --
Subcontractor Work Completion: (AM) -- (PM) 1530
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DAILY FIELD ACTIVITY REPORT
10/7/15

Zebra attempted to hand-clear Membrane Interface Probe (MIP) locations MIP-1 through MIP-6 within the
fenced area using hand tools, but a thick layer of concrete was encountered anywhere from 5 to 10 inches below
grade at these locations. At location MIP-7, the bluestone at the surface was found to be at least 2 feet thick,
and caving-in prevented hand clearing at this location.

Zebra utilized the Geoprobe drill steel to break through the concrete layer at location MIP-2 to complete hand
clearing to 5 feet. Groundwater was present at approximately 3 to 4 feet below grade. MIP-2 was completed
with readings collected to 23 feet below grade where refusal was encountered. Based on bedrock data for this
area of Queens from the USGS, this refusal is possibly bedrock.

Attached is the MIP log for MIP-2. As indicated, there was a strong detection of VOCs by the XSD, PID and
FID sensors starting approximately 12 to 13 feet below grade, approximately 8 to 10 feet below the water table.
The signal declined slowly over depth but was still detected at the refusal depth of 23 feet below grade. Note
that the XSD probe detects chlorinated solvents.

After completing the MIP-2 location, Zebra attempted break through the concrete layer at location MIP-1, using
the Geoprobe drill steel. However, the drill steel became stuck within the thick concrete layer, and could not be
retrieved. D&B, Zebra and LIRR discussed that the potential origin of this concrete layer is unknown, but that it
may be related to the footings for the current or a former bridge. Utilities were marked out by LIRR and the
geophysical contractor and are being avoided during the MIP program.

Site activities on 10/8/15, will include hand-clearing and concrete coring using additional equipment that Zebra
will bring on-site (air compressor, core drill, and additional hand tools) for the MIP borings, as well as the
retrieval of the Geoprobe drill steel from location MIP-1. The focus will be on clearing the locations, and most
likely MIP work will not be completed. The MIP work will resume Friday assuming the locations can be
successfully cleared.
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DAILY FIELD ACTIVITY REPORT

10/8/15

Report Date : .10/8/2015 Project Number: 3455-2D

Field Log Book Page Number: 13

Project: LIRR — Arch Street Yard Remedial Investigation, NYSDEC VCA Site No. V00733

Address:  Arch Street Yard, Long Island City, New York

Weather: (AM) Clear Rainfall: (AM)
(PM) Clear (PM)

Temperature: (AM) 65 °F  Wind Speed: (AM) 0-5 MPH

None

None

Inch
Inch

Wind Direction: (AM) NW

(PM) 70 °F (PM) 0-10 MPH (PM) NW
Site Condition: Gravel service yard, railroad tracks, track beds.
Arrival Departure
Personnel On Name Affiliation Time Time
Site:
Paul Barusich D&B 0650 1600
Mike Ryan Zebra 0730 1600
Alex Elhedity Zebra 0730 1600
John Diamond Zebra 0810 1600
loana Munteanu- NYSDEC 1010 1020
Ramnic
Gloria Russo LIRR 1035 1045
Kathleen Green LIRR 1035 1045
Subcontractor Work Commencement: (AM) 0730 (PM) --
Subcontractor Work Completion: (AM) -- (PM) 1600
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DAILY FIELD ACTIVITY REPORT
10/8/15

The MIP contractor, Zebra, utilized hand tools, an air-knife and mini-vacuum powered by compressed air, and
completed hand-clearing of the remaining MIP locations inside the Site’s fenced area from 0 to 5 feet below
grade. These locations included MIP-1 and MIP-3 through MIP-6. The Geoprobe drill steel which was
previously stuck at the MIP-1 location was removed from the ground.

In addition to concrete and coarse fill, soil conditions consisted of very dense, dark brown sandy soil, with some
gravel and a trace of silt. All photoionization detector (PID) readings were non-detect from the hand cleared
zones. No staining or odors were noted.

Outside the fenced area, Zebra was able to determine the bluestone layer at the MIP-7 location (in the track
areas) was approximately 2.25 ft. thick, and underlain by a hard surface, possibly concrete.

Site activities on 10/9/15 will include completing the MIP locations within the fenced area of the Site that have
now been hand cleared, including MIP-1 and MIP-3 through MIP-6. Additional locations will be hand cleared
and completed as time allows.
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DAILY FIELD ACTIVITY REPORT

10/9/15

Report Date :  10/9/2015 Project Number: 3455-2D

Field Log Book Page Number: 20

Project: LIRR — Arch Street Yard Remedial Investigation, NYSDEC VCA Site No. V00733

Address: Arch Street Yard, Long Island City, New York

Weather: (AM) Overcast Rainfall: (AM)
(PM) Overcast (PM)

Temperature: (AM) 65 °F  Wind Speed: (AM) 0  MPH

None

None

Inch
Inch

Wind Direction: (AM) _—

(PM) 70 °F (PM) 0-5 MPH (PM) NW
Site Condition: Gravel service vard, railroad tracks, track beds.
Arrival Departure
Personnel On Name Affiliation Time Time
Site:
Paul Barusich D&B 0645 1215
Mike Ryan Zebra 0700 1500
John Diamond Zebra 0700 1500
Joana Munteanu- NYSDEC 1040 1110
Ramnic
Subcontractor Work Commencement: (AM) 0700 (PM) --
Subcontractor Work Completion: (AM) -- (PM) 1500
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DAILY FIELD ACTIVITY REPORT
10/9/15

The MIP contractor, Zebra, utilized the Geoprobe to complete the MIP locations within the fenced area of the
Site that have been hand cleared to 5 feet below grade. These locations included MIP-1 and MIP-3 through
MIP-6. MIP-1, MIP-3, MIP-4, MIP-5 and MIP-6 were completed with readings collected to 26 feet below grade,
23.45 feet below grade, 25.25 feet below grade, 26.8 feet below grade and 26.05 feet below grade, respectively
where refusal was encountered. Based on bedrock data for this area of Queens from the USGS, this refusal is
possibly bedrock.

D&B gauged depth to water from three ground water monitoring wells within the fenced area of the Site. The
groundwater monitoring wells gauged were MW-1 through MW-3. Depth to water at well MW-1, MW-2 and
MW-3 were at 3.56 feet, 4.65 feet and 5.19 feet, respectively from the top of the casing.

Attached are the MIP logs for MIP-1 and MIP-3 through MIP-6. As indicated, for MIP-1 there was a slight
detection of VOCs by the PID and FID sensors starting approximately 12 to 13 feet below grade. The signal
declined quickly after 16 feet below grade but was still detected at the refusal depth of 23.45 feet below grade.
For MIP-3 and MIP 5, there was a strong detection of VOCs by the FID sensor starting approximately 14 feet
below grade, then the signal declined quickly at approximately 16 feet below grade. For MIP-4, there was a
strong detection of VOCs by the PID and FID sensors starting at the refusal depth of 25 feet below grade. For
MIP-6, there was a strong detection of VOCs by the PID and FID sensors starting at approximately 13-14 feet
below grade, then the signal declines quickly at approximately 15-16 feet below grade. VOCs were not detected
by the XSD sensor in any of the above MIP locations. Note that the XSD probe detects chlorinated solvents.

Outside the fenced area, Zebra, attempted to hand-clear location MIP-8 using hand tools, refusal was
encountered at 24 inches below grade. In addition to concrete and coarse fill, soil conditions consisted of
medium dense, dark brown sandy soil, with some gravel and a trace of silt. The PID reading was non-detect
from the hand cleared zone. No staining or odors were noted.

Site activities on 10/13/15 will include completing hand clearing of the MIP locations outside the fenced area of
the Site, including MIP-7 through MIP-11.
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DAILY FIELD ACTIVITY REPORT
10/28/15

Report Date : .10/28/2015 Project Number: 3455-2D

Field Log Book Page Number:

Project: LIRR — Arch Street Yard Remedial Investigation, NYSDEC VCA Site No. V00733

Address:  Arch Street Yard, Long Island City, New York

Weather: (AM) Cloudy, Rain Rainfall: (AM) 0.5 Inch
(PM) Cloudy, Rain (PM) 0.5 Inch

Temperature: (AM) 60 °F  Wind Speed: (AM) 10-20 MPH  Wind Direction: (AM) SE

(PM) 65 °F (PM) 10-20 MPH (PM)  SE

Site Condition: Gravel service yard, railroad tracks, track beds.

Arrival Departure
Personnel On Name Affiliation Time Time
Site:
Keith Robins D&B 0715 1600
John Puzio Zebra 0700 1600
Alex Elhadidy Zebra 0700 1600
Kathleen Green LIRR 0820 1400
Subcontractor Work Commencement: (AM) 0700 (PM) --

Subcontractor Work Completion: (AM) -- (PM) 1600
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DAILY FIELD ACTIVITY REPORT
10/28/15

The MIP contractor, Zebra, utilized hand tools, an air-knife and mini-vacuum powered by compressed air, and
completed hand-clearing of the remaining MIP locations from 0 to 5 feet below grade. These locations included
MIP-8 through MIP-11. MIP-7 was cleared to 3 feet and will require some additional clearance activities before
completing the MIP. An additional location next to previously completed MIP-2 within the fenced area was
also cleared to 5 feet in anticipation of completing a verification boring at this location.

Up to 2 feet of bluestone was encountered at locations MIP-7, MIP-10 and MIP-11. In addition to brick,
concrete and coarse fill, soil conditions consisted of compacted dark brown sandy soil, with some gravel and a
trace of silt. In general, no staining or odors were noted.

Site activities on 10/29/15 will include completing the remaining MIP locations that have now been hand
cleared, including MIP-7 through MIP-11. Additional locations will be hand cleared and completed as time
allows, as will the verification borings.




. D&B ENGINEERS
HAND
> 4 ARCHITECTS, PC.

-
C

DAILY FIELD ACTIVITY REPORT

10/29/15

Report Date : .10/29/2015 Project Number: 3455-2D

Field Log Book Page Number:

Project: LIRR — Arch Street Yard Remedial Investigation, NYSDEC VCA Site No. V00733

Address:  Arch Street Yard, Long Island City, New York

Weather: (AM) Partly Cloudy Rainfall: (AM)
(PM) Partly Cloudy (PM)

None

None

Temperature: (AM) 65 °F  Wind Speed: (AM) 10-15 MPH

Inch
Inch

Wind Direction: (AM) SW

(PM) 70 °F (PM) 10-15 MPH (PM) SW
Site Condition: Gravel service yard, railroad tracks, track beds.
Arrival Departure
Personnel On Name Affiliation Time Time
Site:
Carl Schmidlapp D&B 0645 1300

John Puzio Zebra 0700 1230

Mike Ryan Zebra 0700 1230
Subcontractor Work Commencement: (AM) 0700 (PM) --
Subcontractor Work Completion: (AM) -- (PM) 1230
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DAILY FIELD ACTIVITY REPORT
10/29/15

The MIP contractor, Zebra, utilized the Geoprobe to complete the five remaining MIP locations outside the
fenced area of the Site that have been hand cleared to 5 feet below grade. These locations included MIP-7
through MIP-11. The MIP logs are attached. Refusal was encountered between 20 and 30 feet below grade
except for MIP-11 where refusal was encountered at approximately 15 feet below grade. Based on bedrock data
for this area of Queens from the USGS, this refusal is possibly bedrock.

As indicated, there were detections by the FID at MIP-7 through MIP-11, which is similar to the results for
MIP-1 through MIP-6. Since there were generally no corresponding detections by the PID or XSD, it is possible
that the FID detections are related to the matrix (e.g., methane in a former wetland area) rather than
contamination. Two verification borings are planned for 10/30/15 as described below and a soil
boring/monitoring well program is the next phase of work for the RI.

With this work, the MIP program is complete.

Site activities on 10/30/15 will include completing two verification soil borings at two of the MIP locations to
confirm the MIP findings. Soil and groundwater samples will be collected for VOCs as per the Work Plan.
Verification borings are planned for MIP-2 to confirm the XSD/PID/FID detections at the location, and MIP-6
to investigate the FID-only detections found at the remaining locations.
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DAILY FIELD ACTIVITY REPORT

10/30/15

Report Date : .10/30/2015 Project Number: 3455-2D

Field Log Book Page Number:

Project: LIRR — Arch Street Yard Remedial Investigation, NYSDEC VCA Site No. V00733

Address:  Arch Street Yard, Long Island City, New York

Weather: (AM) Clear Rainfall: (AM)
(PM) Clear (PM)

None

None

Temperature: (AM) 55  °F  Wind Speed: (AM) 10-15 MPH

Inch
Inch

Wind Direction: (AM) NW

(PM) 60 °F (PM) 10-15 MPH (PM) NW
Site Condition: Gravel service yard, railroad tracks, track beds.
Arrival Departure
Personnel On Name Affiliation Time Time
Site:
Carl Schmidlapp D&B 0655 1530
John Puzio Zebra 0730 1530
Quincy Brandt Zebra 0750 1530
Subcontractor Work Commencement: (AM) 0800 (PM) --
Subcontractor Work Completion: (AM) -- (PM) 1530
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DAILY FIELD ACTIVITY REPORT
10/30/15

The MIP contractor, Zebra, utilized the Geoprobe to complete two verification soil borings at two of the MIP
locations to confirm the MIP findings. Continuous soil sampling was completed to refusal and soil and
groundwater samples were collected for VOC analysis as per the work plan.

Verification boring VB-01 was completed at the MIP-2 location to confirm the XSD/PID/FID detections at this
location. Refusal was encountered at approximately 27 feet below grade where a rock was found in the end of
the point (refusal had been at approximately 24 feet below grade during the MIP). At approximately 12 to 13
feet below grade, a maximum PID reading of 250 ppm was observed with a petroleum-like odor immediately
above a finer organic-rich clay zone. This depth is similar to where the MIP exhibited the highest XSD/PID/FID
detection. A soil and groundwater sample were collected from this zone for VOC analysis, and a groundwater
sample was also collected from the base of the boring.

Verification boring VB-02 was completed at the MIP-6 location to investigate the FID-only detections found at
the remaining MIP locations. Refusal was encountered at approximately 26-27 feet below grade (same depth as
during the MIP). No evidence of contamination was observed, and the only odor was organic (natural). A soil
sample and groundwater sample was collected for VOC analysis at 12 to 14 feet below grade where there was a
small PID and FID detection during the MIP. Clay and organic material were observed at this zone. A water
table groundwater sample was also collected at approximately 5 feet below grade.

With this work, the verification boring program is complete.

The next phase of fieldwork (soil borings/monitoring wells) is not currently scheduled pending analysis of the
MIP and verification boring results. The analysis of the results will determine where soil borings and monitoring
wells are to be installed.




ATTACHMENT 3
MIP LOGS
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File:
MIP1.MIP

Company:

ZTS

Operator:
Mike Ryan

Date:
10/9/2015

Project ID:

LIRR Arch Street Yard

Client:
D&B Engineers and Architects

Location:

ZEBRA Technical Services - Subsurface Sampling, Injections and Data Collection for Environmental Professionals Since 1992.
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File:
MIP2.MIP

Company: Operator: Date:
ZTS MR 10/7/2015

Project ID: Client: Location:
LIRR Arch Street Yard D&B Engineers and Architects,

ZEBRA Technical Services - Subsurface Sampling, Injections and Data Collection for Environmental Professionals Since 1992.
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File:
MIP3.MIP

Company: Operator: Date:
ZTS Mike Ryan 10/9/2015

Project ID: Client: Location:
LIRR Arch Street Yard D&B Engineers and Architects

ZEBRA Technical Services - Subsurface Sampling, Injections and Data Collection for Environmental Professionals Since 1992.
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Project ID: Client: Location:
LIRR Arch Street Yard D&B Engineers and Architects

ZEBRA Technical Services - Subsurface Sampling, Injections and Data Collection for Environmental Professionals Since 1992.
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Project No.: 3455-2
Project Name: LIRR —
Arch Street Yard RI

Boring No.: VB-01
Sheet _1 of 1
By: Carl Schmidlapp

Drilling Contractor: Zebra
Drill Rig: Geoprobe 6620DT
Date Started: 10/30/15

Geologist: Carl Schmidlapp
Drilling Method: Macrocore
Drive Hammer Weight: N/A

Boring Completion Depth: 27’
Ground Surface Elevation: ---
Boring Diameter: 2"

Date Completed: 10/30/15

Depth PID Per 6" Sample Description
(ft.) |No.[Type| Rec. (ppm)
0'-5 1| HA 60" 0.0 0-3": Bluestone
0.7 3"-60": Dark brown, fine-medium SAND, some fine to medium subangular
gravel, trace silt, concrete, medium dense, moist, no odor, no staining.
5-10" | 2 | MC 38" 0.0 0-11": Dark brown to black, fine to medium SAND, trace subrounded gravel,
0.0 moist, no odor, no staining.
62 11"-24": Brown to light brown, medium to fine SAND, trace silt, wet, no odor,
no staining.
64 24"-38": Brown to dark brown, medium to fine SAND, trace silt, wet, no odor,
no staining.
10-15'| 3 | MC 57" 10 0-7": Black, fine SAND, trace subangular gravel, no odor, slight staining.
0.0
0.0 77-24"; Dark brown to black, fine SAND, trace subangular gravel, wet, no
odor, no staining.
150 24"-36": Black/gray, fine SAND, trace clay, moist, hydrocarbon-like odor, no
250 staining.
40 36"-47"; Gray, CLAY, slightly plastic, trace organics(shells), moist, no odor,
no staining.
0.0 47"-57"; Gray, CLAY, dense, trace organics (shells), dense, moist, no odor,
no staining.
15-20'| 4 | MC 29" 0.0 0-12": Brown, fine SAND, trace SILT, trace fine subangular gravel, wet,
0.0 loose, no odor, no staining.
18 12"-24": Gray, CLAY, slightly plastic, dry, no odor, no staining.
12.5 247-29": Gray to black, CLAY, dense to slightly plastic, dry, no odor, no
staining.
20-25' | 5 | MC 28" 0.0 0-13": Green to brown, fine to medium SAND, trace medium to coarse
0.0 gravel, dense, dry, no odor, no staining.
0.0 13"-28": Green to brown, medium to coarse SAND, trace medium to coarse
0.0 gravel, dense, moist, no odor, no staining.
25-30 | 6 | MC 24" 0.0 0-24": Brown to gray, fine to medium SAND, trace fine to medium subangular
0.0 gravel, poorly sorted, moist, no odor, no staining.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES: Refusal encountered at 27
Soil sample VB-01 (13-15’) and groundwater samples VB-
01 (15-16") and VB-01 (26-27’) collected for VOC analysis.
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- Project No.: 3455-2 Boring No.: VB-02
—
ﬂ' ﬁ D&B ENGINEERS Project Name: LIRR — Sheet 1 of 1
. . AND Arch Street Yard R By: Carl Schmidlapp
A | = 4 ARCHITECTS, PC.
Drilling Contractor: Zebra Geologist: Carl Schmidlapp Boring Completion Depth: 26.5’
Drill Rig: Geoprobe 6620DT Drilling Method: Macrocore Ground Surface Elevation: ---
Date Started: 10/30/15 Drive Hammer Weight: N/A Boring Diameter: 2"
Date Completed: 10/30/15
Depth PID Per 6" Sample Description
(ft.) |No.|[Type| Rec. (ppm)
0-5 1| HA 60" 0.0 0-36": Bluestone
0.0, 0.0 |36"-60": Dark brown, fine to medium SAND, trace concrete, trace silt, dense,
0.0,0.0 |poorly sorted, moist, no odor, no staining.
5-10" | 2 | MC 28" 0.0 0-5": Black-dark brown, medium to coarse SAND, some medium to coarse
subangular gravel, moist, no odor, no staining.
0.0 57-19": Black-brown, medium to fine SAND, trace medium to coarse gravel,
0.0 loose, moist, no odor, no staining.
0.0 19"-23": Black-brown, medium to fine SAND, dense, moist, no odor, no
staining.
0.0 23"-28": Gray, fine to medium SAND, trace SILT, loose, dry, no odor, no
staining.
10-15'| 3 | MC 32" 0.0,0.0 |0"-22": Gray, CLAY, trace organics and peat, slightly plastic, moist, organic
0.0,0.0 |odor, no staining.
0.0 22"-32": Gray-brown, CLAY, some peat and organics, slightly dense, organic
0.0 odor, no staining.
15-20'| 4 | MC 41" 0.0 0-9": Dark gray, medium to fine SAND, trace silt, trace subangular medium-
fine gravel, moist, no odor, no staining.
0.0,0.0 |9"-27" Gray, CLAY, some peat and organics, plastic, loose, no odor, no
0.0 staining.
0.0 277-36": Gray, medium to coarse SAND, some medium to coarse subangular
0.0 gravel, rock fragments 34"-36", poorly sorted, dense, no odor, no staining.
0.0 36"-41": Brown-green, medium to coarse SAND, some large rock fragments,
dense, poorly sorted, dry, no odor, no staining.
20-25' | 5 | MC 42" 0.0,0.0 |0-22": Green-brown, medium to fine SAND, trace subrounded gravel, dense,
0.0, 0.0 |well sorted, dry, no odor, no staining.
0.0 22"-26": Brown-dark brown/green, medium to fine SAND, poorly sorted, dry,
no odor, no staining.
0.0 26"-42": Green to brown, fine to medium SAND, trace subangular gravel,
0.0 trace rock fragments, well sorted, dense, dry, no odor, no staining.
25-30'| 6 | MC 0" N/A No Recovery

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES: Refusal encountered at 26.5'.
Soil sample VB-02 (12-14") and groundwater samples VB-
02 (5’) and VB-02 (12-14’) collected for VOC analysis.
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ATTACHMENT 5
VERIFICATION BORING
SAMPLE RESULTS



Table 1 Page 1 of 1
Long Island Rail Road
Arch Street Yard RI
Soil Samples

TCL Volatile Organic Compounds
Sample ID VB-01(13-15) VB-02(12-14) NYCRR 6 Part375 NYCRR 6 Part375
Sampling Date 10/30/15 10/30/15 Industrial Restricted-
Start Depth in Feet 13 12 Use Soil Cleanup Residential
End Depth in Feet 15 14 Objectives Use
Dilution Factor 100 1 SCO SCO
Units mg/kg mg/kg mg/kg mg/kg
VOLATILE COMPOUNDS
1,1,1-Trichloroethane 66.9 U 0.0075 U 1000 100
1,1,2,2-Tetrachloroethane 66.9 U 0.0075 U -- --
1,1,2-Trichloroethane 66.9 U 0.0075 U - -
1,1,2-Trichlorotrifluoroethane 66.9 U 0.0075 U -- --
1,1-Dichloroethane 66.9 U 0.0075 U 480 26
1,1-Dichloroethene 66.9 U 0.0075 U 1000 100
1,2,3-Trichlorobenzene 66.9 U 0.0075 U - -
1,2,4-Trichlorobenzene 66.9 U 0.0075 U -- --
1,2-Dibromo-3-Chloropropane 66.9 U 0.0075 U - -
1,2-Dibromoethane 66.9 U 0.0075 U - --
1,2-Dichlorobenzene 66.9 U 0.0075 U 1000 100
1,2-Dichloroethane 66.9 U 0.0075 U 60 3.1
1,2-Dichloropropane 66.9 U 0.0075 U - -
1,3-Dichlorobenzene 66.9 U 0.0075 U 560 49
1,4-Dichlorobenzene 66.9 U 0.0075 U 250 13
1,4-Dioxane 1338.7 U 0.15 U 250 13
2-Butanone 334.7 U 0.0148 J 1000 100
2-Hexanone 334.7 U 0.0377 U -- --
4-Methyl-2-Pentanone 334.7 U 0.0377 U - -
Acetone 334.7 U 0.0916 1000 100
Benzene 66.9 U 0.0075 U 89 4.8
Bromochloromethane 66.9 U 0.0075 U -- --
Bromodichloromethane 66.9 U 0.0075 U - -
Bromoform 66.9 U 0.0075 U -- --
Bromomethane 66.9 U 0.0075 U -- --
Carbon Disulfide 66.9 U 0.0735 - -
Carbon Tetrachloride 66.9 U 0.0075 U 44 2.4
Chlorobenzene 66.9 U 0.0075 U 1000 100
Chloroethane 66.9 U 0.0075 U -- --
Chloroform 66.9 U 0.0075 U 700 49
Chloromethane 66.9 U 0.0075 U - -
Cis-1,2-Dichloroethylene 66.9 U 0.0758 1000 100
Cis-1,3-Dichloropropene 66.9 U 0.0075 U - -
Cyclohexane 66.9 U 0.0075 U - -
Dibromochloromethane 66.9 U 0.0075 U - -
Dichlorodifluoromethane 66.9 U 0.0075 U -- --
Ethylbenzene 66.9 U 0.0075 U 780 41
Isopropylbenzene 66.9 U 0.0075 U - -
m,p-Xylene 1339 U 0.0151 U 1000 100
Methyl Acetate 66.9 U 0.0075 U - -
Methyl tert-butyl Ether 66.9 U 0.0089 1000 100
Methylcyclohexane 66.9 U 0.0075 U - -
Methylene Chloride 66.9 U 0.0075 U 1000 100
O-Xylene 66.9 U 0.0075 U 1000 100
Styrene 66.9 U 0.0075 U -- --
Trans-1,3-Dichloropropene 66.9 U 0.0075 U -- --
Tetrachloroethylene 1160.9 0.0173 300 19
Toluene 66.9 U 0.0075 U 1000 100
Trans-1,2-Dichloroethene 66.9 U 0.0038 J 1000 100
Trichloroethylene 66.9 U 0.0104 400 21
Trichlorofluoromethane 66.9 U 0.0075 U -- --
Vinyl Chloride 66.9 U 0.0075 U 27 0.9
Total Volatile Compounds 1160.9 0.2961 - -
Footnotes/Qualifiers: Exceeds Restricted-residential and industrial SCO

mg/kg: Milligrams per kilogram
--: No standard or not analyzed
U: Analyzed for but not detected

_ J: Estimated value or limit

| D&B ENGINEERS
f'.' N AND
A

4 ARCHITECTS, PC. \\dbfs1\Jobs\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\tables_1015



Table 2
Long Island Rail Road
Arch Street Yard RI
Groundwater Samples

TCL Volatile Organic Compounds

Page 1 of 1

Sample IDj VB-01(15-16) | VB-01(26-27) VB-02(5) VB-02(12-14) TRIPBLANK |NYSDEC Class GA|
Sampling Date 10/30/15 10/30/15 10/30/15 10/30/15 10/30/15 Standard or
Start Depth in Feet 15 26 5 12 Guidance Value
End Depth in Feet 16 27 5 14
Dilution Factor 200 100 1 1 1

Units ug/l ug/l ug/l ug/l ug/l ug/l
VOLATILE COMPOUNDS
1,1,1-Trichloroethane 200 U 100 U 1U 1U 1U 5
1,1,2,2-Tetrachloroethane 200 U 100 U 1U 1U 1U 5
1,1,2-Trichloroethane 200 U 100 U 1U 1U 1U 1
1,1,2-Trichlorotrifluoroethane 200 U 100 U 1U 1U 1U 5
1,1-Dichloroethane 200 U 100 U 1U 1U 1U 5
1,1-Dichloroethene 200 U 100 U 1U 1U 1U 5
1,2,3-Trichlorobenzene 200 U 100 U 1U 1U 1U 5
1,2,4-Trichlorobenzene 200 U 100 U 1U 1U 1U 5
1,2-Dibromo-3-Chloropropane 200 U 100 U 1U 1U 1U 0.04
1,2-Dibromoethane 200 U 100 U 1U 1U 1U 0.0006
1,2-Dichlorobenzene 200 U 100 U 1U 1U 1U 3
1,2-Dichloroethane 200 U 100 U 1U 1U 1U 0.6
1,2-Dichloropropane 200 U 100 U 1U 1U 1U 1
1,3-Dichlorobenzene 200 U 100 U 1U 1U 1U 3
1,4-Dichlorobenzene 200 U 100 U 1U 1U 1U 3
1,4-Dioxane 20000 U 10000 U 100 U 100 U 100 U --
2-Butanone 1000 U 500 U 5U 5U 5U 50
2-Hexanone 1000 U 500 U 5U 5U 5U 50
4-Methyl-2-Pentanone 1000 U 500 U 5U 5U 5U --
Acetone 1000 U 500 U 5U 5U 5U 50
Benzene 200 U 100 U 1U 1U 1U 1
Bromochloromethane 200 U 100 U 1U 1U 1U 5
Bromodichloromethane 200 U 100 U 1U 1U 1U 50
Bromoform 200 U 100 U 1U 1U 1U 50
Bromomethane 200 U 100 U 1U 1U 1U 5
Carbon Disulfide 200 U 100 U 1U 1U 1U 60
Carbon Tetrachloride 200 U 100 U 1U 1U 1U 5
Chlorobenzene 200 U 100 U 1U 1U 1U 5
Chloroethane 200 U 100 U 1U 1U 1U 5
Chloroform 200 U 100 U 1U 1U 1U 7
Chloromethane 200 U 100 U 1U 1U 1U 5
Cis-1,2-Dichloroethylene 6900 1800 36 12 1U 5
Cis-1,3-Dichloropropene 200 U 100 U 1U 1U 1U 0.4
Cyclohexane 200 U 100 U 1U 1U 1U --
Dibromochloromethane 200 U 100 U 1U 1U 1U 50
Dichlorodifluoromethane 200 U 100 U 1U 1U 1U 5
Ethylbenzene 200 U 100 U 1U 1U 1U 5
Isopropylbenzene 200 U 100 U 1U 1U 1U 5
m,p-Xylene 400 U 200 U 2U 2 U 2U 5
Methyl Acetate 200 U 100 U 1U 1U 1U 50
Methyl tert-butyl Ether 200 U 100 U 1.6 1.6 1U 10
Methylcyclohexane 200 U 100 U 1U 1U 1U --
Methylene Chloride 200 U 100 U 1U 1U 1U 5
O-Xylene 200 U 100 U 1U 1U 1U 5
Styrene 200 U 100 U 1U 1U 1U 5
Trans-1,3-Dichloropropene 200 U 100 U 1U 1U 1U 0.4
Tetrachloroethylene 17600 4500 0.71J 15 1U 5
Toluene 200 U 100 U 1U 1U 1U 5
Trans-1,2-Dichloroethene 200 U 100 U 25 1U 1U 5
Trichloroethylene 1000 1100 2.2 0.93J 1U 5
Trichlorofluoromethane 200 U 100 U 1U 1U 1U 5
Vinyl Chloride 4900 560 179 1U 1U 2
Total Volatile Compounds 30400 7960 61 5.2 0 -

b-1AND
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Footnotes/Qualifiers:

Exceeds Class GA Standard or Guidance Value

— 4 ARCHITECTS, PC.

ug/L: Micrograms per liter
--: No standard or not analyzed
U: Analyzed for but not detected
J: Estimated value or limit

i D&B ENGINEERS

\\dbfs1\Jobs\ HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\tables_1015




NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

Division of Environmental Remediation, Region 2
47-40 21st Street, Long Isfand City, NY 11101

P: (718) 482-4995

www.decny.gov

February 11, 2016

Gloria Russo, M.S., LEED Green Associate _
Manager — Environmental Planning & Compliance
Corporate Safety Department

MTA Long Island Rail Road

144-41 94 Avenue, Mail Code 1947, 7t Floor
Jamaica, NY 11435

Via e-mail: ggrusso@lirr.org

Re: Arch Street Yards (LIRR) Site
NYSDEC Site No. V00733
Proposed modifications to RIWP

Dear Ms. Russo:

The New York State Department of Environmental Conservation (the Department), in
consultation with the New York State Department of Health (NYSDOH), has completed
its review of the December 2, 2015 letter and the January 11, 2016 e-mail proposing
modifications to the Remedial Investigation Work Plan (RIWP), which were prepared by
D&B Engineers and Architects, P.C. (D&B), on behalf of MTA Long Island Rail Road
(the Volunteer). .

The modification consists of installation of eight (8) soil borings (SB-01 to SB-08) and
four (4) contingency soil borings (if necessary) around the chlorinated VOC hot spot
instead of twelve (12) soil borings; and installation of four (4) monitoring wells (GW-01
to GW-04) and three (3) contingency monitoring wells (if necessary) instead of a total of
seven (7) monitoring wells. The January 11, 2016, e-mail described relocation of two of
the previously proposed monitoring wells (one shallow and one cluster) within the
chlorinated VOC hot spot instead of outside the hot spot.

The Department has determined that these modifications to the RIWP are acceptable
and are hereby approved.

In accordance with the requirements of the Voluntary Cleanup Agreement, the approved
modifications to the RIWP must be placed by the Volunteer in all publicly accessible
repositories for the project within 5 business days. A certification that this documents
have been placed in project repositories, and that the repositories are complete with all
project documents, must be submitted to the NYSDEC project manager.
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Ms. Gloria Russo
February 10, 2016
Page 2

The Volunteer and its contractors are solely responsible for safe execution of all
invasive and other field work performed under the modified RIWP. The Volunteer and its
contractors must obtain all local, state, and/or federal permits or approvals that may be
required to perform work under the modified RIWP. Further, the Volunteer and its
contractors are solely responsible for the identification of utilities that might be affected
by work under this RIWP and, implementation of all required, appropriate, or necessary
health and safety measures during performance of work under the modified RIWP.

If you have any questions, please call me at (718) 482-4065 or email me at
ioana.munteanu-ramnic@dec.ny.gov.

Sincerely,

loana Munteanu-Ramnic, P.E.
Environmental Engineer Il

ec. J. O'Connell- NYSDEC
B. Boyd — NYSDOH
T. Fox, A. Caniano — D&B Engineers



Jamaica Station Patrick A. NowakowskKi
Jamaica, NY 11435-4380 President
718 558-7405

w Long Island Rail Road

August 5, 2016

loana Munteanu-Ramnic, P.E.

Environmental Engineer

New York State Department of Environmental Conservation
Division of Environmental Remediation, Region 2

Hunters Point Plaza

47-40 21st Street

Long Island City, NY 11101-5401

Re: LIRR Arch Street Yard (NYSDEC VCA Site No. V00733)
Remedial Investigation
Soil/Groundwater Data Discussion and Proposed Scope of Work
Originally Issued July 13, 2016, Revised August 5, 2016

Dear Ms. Munteanu-Ramnic:

D&B Engineers and Architects, P.C. (D&B) has prepared this letter on behalf of the Long Island Rail Road
(LIRR) to discuss the results of the completed second phase of the Remedial Investigation (RI) being
conducted at the LIRR Arch Street Yard (the Yard), and to propose a scope of work for the third and final
phase of the RI, including the collection of soil vapor, indoor air, ambient air and sub-slab soil vapor samples.
Note that this letter and third phase scope of work has been revised from our original July 13, 2016 letter and
scope to address New York State Department of Environmental Conservation (NYSDEC) comments provided
to the LIRR on July 25, 2016.

Background and Completed Field Activities

The second phase of the RI included the installation of soil borings and groundwater monitoring wells, and the
collection of subsurface soil and groundwater samples for analysis. The RI is being conducted at the 2.7 acre
portion of the Yard that is subject to the Voluntary Cleanup Agreement, designated as NYSDEC Site No.
V00733 (the Site).

The first phase of the Rl was the Membrane Interface Probe (MIP) study completed in October 2015, and
summarized in a letter report to the NYSDEC dated December 2, 2015. The December 2, 2015 letter report
outlined a proposed scope of work for the second phase of the RI that was approved by the NYSDEC in a letter
dated February 11, 2016. The second phase of the RI discussed in this report was completed from March
through May 2016 in accordance with the NYSDEC-approved Rl Work Plan, dated July 2015, and the scope
of work outlined in the December 2, 2015 letter report. As required by the RlI Work Plan, daily and monthly
reports were provided to NYSDEC during the implementation of the RI, including air monitoring data and
photographs.

The field activities for the second phase of the RI consisted of the following:

e Installation of 17 soil borings (SB-01 through SB-17) and the collection of subsurface soil samples for
analysis. Deep soil borings SB-01 through SB-08 were completed to define the limits

MTA Long Island Rail Road is an agency of the Metropolitan Transportation Authority, State of New York
Tom F. Prendergast, Chairman and Chief Executive Officer



loana Munteanu-Ramnic, Environmental Engineer Page 2
New York State Department of Environmental Conservation
August 5, 2016

of the volatile organic compound (VOC) contamination identified by the MIP study at MIP-2,
and shallow polychlorinated biphenyl (PCB) soil borings SB-09 through SB-17 were completed
to confirm and define the previously identified PCB contamination at the Site.

e Installation of two water table monitoring wells (GW-02S and GW-04S) and four deep
monitoring wells (GW-01, GW-02D, GW-03 and GW-04D) to determine impacts to groundwater
from VOCs.

o Collection of subsurface soil samples for analysis during monitoring well installation;

e Sampling of the six newly installed and three existing groundwater monitoring wells (MW-1,
MW-2 and MW-3) for analysis;

e Collection of two rounds of synoptic water levels from all newly installed and existing
monitoring wells at high, low and mid-tide; and

o Completion of a 48-hour tidal study utilizing pressure transducers.

Completed sample location maps are provided as Figure 1 and Figure 2 in Attachment 1. Figure 1
depicts all existing and newly installed sample locations, with the exception of the PCB soil borings,
which are depicted on Figure 2. All depicted sample locations were surveyed by a New York State-
licensed surveyor. Table 1 in Attachment 2 provides a summary of the RI scope of work, including a
summary of sample depths and analyses, analytical methods, sample point objectives, field observations
and modifications to the approved scope of work. Note that Quality Assurance (QA)/Quality Control
(QC) samples were collected in accordance with the RI Work Plan, including matrix spike (MS) and
matrix spike duplicate (MSD) samples, blind duplicate samples, field blanks and trip blanks.

Soil Borings and Subsurface Soil Sampling

Soil borings were completed using direct-push technology. Prior to intrusive activities, utility clearance
procedures were followed, including markouts and hand clearing. The deep Geoprobe soil borings were
completed to a depth of 25 feet below grade, and the shallow PCB soil borings to 6 or 8 feet below grade.
Deep soil boring SB-04 was completed until refusal at 29 feet below grade, suspected to be bedrock. Soil
boring logs are provided as Attachment 3.

A total of 27 subsurface soil samples were collected for analysis from the 8 deep soil borings (SB-01
through SB-08) and 3 of the 4 monitoring well locations (GW-01, GW-03 and GW-04). Subsurface soil
samples were not collected at GW-02 since verification soil boring VB-01 was previously completed in
the vicinity of GW-02. At a minimum, soil samples were collected for analysis at the most impacted zone
and the first clean zone below the impacted zone at each soil boring. Each soil sample was submitted for
analysis of Target Compound List (TCL) VOCs, and TCL semivolatile organic compounds (SVOCs). Eight
of the selected soil samples were also analyzed for Target Analyte List (TAL) metals, PCBs and TCL
pesticides, biased towards visually impacted samples.

A total of 30 subsurface soil samples were collected for PCB analysis from the 9 shallow PCB soil
borings (SB-09 through SB-17). Note that approximately 12 to 24 inches of bluestone was present at all
shallow PCB soil boring locations, and soil samples were collected for analysis from below the bluestone
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layer. Validated data summary tables for subsurface soil are provided as Table 2 through Table 6 in
Attachment 4.

Groundwater Monitoring Wells and Groundwater Sampling

Groundwater monitoring wells were installed as 1-inch diameter pre-packed wells by direct-push
technology. Shallow wells GW-02S and GW-04S were installed with 5 feet of screen to intercept the
water table, observed at a depth of 3 to 5 feet below grade. Deep wells GW-01, GW-02D, GW-03 and
GW-04D were installed with 10 feet of screen below the water table in order to intercept the highest
chlorinated VOC concentrations previously observed at MIP-2/VB-01. Well construction logs detailing
the construction of each well are provided in Attachment 3.

Following installation, all newly installed and existing wells were successfully developed by the pump
and surge method. Groundwater samples were collected from the six newly installed and three existing
wells a minimum of one week following development. A portable peristaltic pump with disposable tubing
was used to purge and sample using USEPA low-flow sampling techniques, and new tubing was used
between each well. The purge water was monitored in the field for the following parameters utilizing a
calibrated multiple parameter water quality instrument: pH, conductivity, turbidity, dissolved oxygen,
temperature and oxidation-reduction potential. After stabilization, groundwater samples were collected
for laboratory analysis. Each groundwater sample was submitted for analysis of TCL VOCs and TCL
SVOCs. Two of the groundwater samples were also analyzed for TAL metals, PCBs and TCL pesticides,
biased towards impacted samples. Validated data summary tables for groundwater are provided as Table 7
through Table 10 in Attachment 4. Note that all purge water was collected and contained on-site in
DOT-approved 55-gallon drums for characterization and proper off-site disposal.

Water Level Measurements and Tidal Survey

D&B collected two rounds of synoptic water levels from all 9 monitoring wells at the approximate time
of low, mid and high tides in the nearest water bodies (East River and Newtown Creek). Light non-
aqueous phase liquid (LNAPL) or dense non-aqueous phase liquid (DNAPL) was not detected in any of
the monitoring wells. The water level measurements and calculated groundwater elevations are provided
on Table 11 in Attachment 5. Groundwater contour maps for the shallow (water table) wells and the
deep wells are provided as Figure 3 and Figure 4 in Attachment 5.

In addition, D&B completed a 48-hour tidal survey between May 4 and May 6, 2016 to determine the
degree of tidal influence associated with the nearby East River and Newtown Creek. As part of the tidal
survey, D&B selected three monitoring wells (GW-01, GW-03 and MW-3) for the installation of pressure
transducer/data loggers which convert water pressure into water level elevation. The pressure transducers
were configured to record water levels every 15 minutes over the 48-hour test period, and D&B collected
manual water levels before and after the tidal survey. Provided as Figure 5 through Figure 7 in
Attachment 6, D&B plotted the generated water level data over time and compared the data to the tidal
cycle of the two nearest water bodies as measured at the NOAA Hunters Point, Newtown Creek tidal
gauge station to determine the degree of tidal influence.



loana Munteanu-Ramnic, Environmental Engineer Page 4
New York State Department of Environmental Conservation
August 5, 2016

Findings
Groundwater Flow

The water table was observed at a depth of 3 to 5 feet below grade. As indicated on Figure 3, shallow
groundwater generally flows in a west-northwesterly direction, consistent with the reported regional
groundwater flow direction. However, clay and silt with peat and organic material was observed
throughout the Site below a depth of approximately 10 feet. As indicated on Table 11, deep wells
screened within or below this material, such as GW-02D, GW-03 and GW-04D, exhibited apparent
confined groundwater conditions with the water level depressed approximately 4 to 5 feet as compared to
unconfined, water table conditions. The groundwater contour map for these deep wells provided on
Figure 4 shows that groundwater generally flows in a westerly direction in this zone, similar to the water
table.

The synoptic water elevation data summarized on Table 11 showed no discernable tidal fluctuation.
Analysis of the synoptic water level data suggests that groundwater flow remains in a general west-
northwesterly direction during all stages of the tidal cycle. These results are supported by the findings of
the tidal survey depicted on Figure 5 through Figure 7. The graphs of the water levels in the wells over
time as compared to the nearest tidal gauge station do not show a tidal fluctuation in groundwater at the
Site.

Subsurface Soil Quality

VOCs were detected in all 27 subsurface soil samples. However, as indicated on Table 2 in Attachment
4, VOC concentrations were generally detected well below Restricted-Residential Use Soil Cleanup
Objectives (SCOs) and all concentrations were below Industrial Use SCOs. Detections of VOCs above
Restricted-Residential Use SCOs were limited to the following:

Compound Concentration (ug/kg) Restricted-
Residential Use
SB-05 (10 to 11 feet) SB-05 (11 to 13 feet) SCO (ug/kg)
Tetrachloroethene | 20,900 31,300 19,000
Vinyl Chloride 560 2,200 900

Bold/shading=exceeds SCO

Note that an elevated PID reading of 250 ppm and a solvent odor were noted in subsurface soil sample
SB-05 (10 to 11 feet). Soil boring SB-05 was completed within the approximate suspected source area of
chlorinated VOCs, depicted on Figure 1, and located below a depth of 10 feet below grade. The
remaining soil borings completed around the suspected source area did not exhibit chlorinated VOCs at
concentrations above SCOs.

Several SVOCs, consisting of polycyclic aromatic hydrocarbons (PAHSs), were detected at concentrations
above Restricted-Residential Use SCOs in subsurface soil samples SB-04 (3 to 5 feet) and GW-04 (2 to 3
feet). The highest concentrations were detected in SB-04 (3 to 5 feet), with benzo(a)anthracene detected
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at a concentration of 5,300 ug/kg, above the Restricted-Residential Use SCO of 1,000 ug/kg. All SVOC
concentrations were below Industrial Use SCOs, except for benzo(a)pyrene in SB-04 (3 to 5 feet) at 2,900
ug/kg, above the SCO of 1,100 ug/kg. A sheen, petroleum odor and PID reading of 7.8 ppm was noted in
this soil sample.

PCBs were either not detected or were detected at concentrations below Restricted-Residential Use and
Industrial Use SCOs, including the samples collected from the shallow PCB borings. A maximum PCB
concentration of 310 ug/kg was detected in subsurface soil sample SB-14 (0 to 1 foot), well below the
Restricted-Residential SCO of 1,000 ug/kg. Pesticides were not detected in any of the subsurface soil
samples.

Metals were detected at concentrations below Restricted-Residential Use SCOs, except for lead detected
at a concentration of 483 mg/kg in subsurface soil sample SB-06 (8 to 10 feet) above the SCO of 400
mg/kg, and mercury detected at 0.949 mg/kg in SB-07 (12 to 14 feet) above the SCO of 0.81 mg/kg. All
metals concentrations were below Industrial Use SCOs.

Groundwater Quality

VOCs were detected in all 9 groundwater samples. However, as indicated on Table 7 in Attachment 4,
VOC concentrations were generally detected below Class GA groundwater standards and guidance values
(Class GA groundwater standards). Detections of VOCs above Class GA groundwater standards were
limited to the following:

Concentration (ug/l) Class GA
Compound Groundwater
GW-025 | GW-02D | MW-1 | Mw-3 Stz:‘;‘li)rd
1,1-Dichloroethene 3.9 23.6 ND 3.2 5
cis-1,2-Dichloroethene 1,700 8,100 ND 510
trans-1,2-Dichloroethene 27.5 68.7 ND 2 5
Tetrachloroethene 69.4 5,900 ND 78.9 5
Trichloroethene 25.3 1,400 ND 34.8 5
Vinyl Chloride 1,500 5,300 ND 240 2
MTBE ND ND 26.2 0.74 10

Bold/shading=exceeds standard

ND=Not Detected

Note that monitoring wells GW-02S, GW-02D and MW-3, which exhibited chlorinated VOC
concentrations well above Class GA groundwater standards, are located within the approximate suspected




loana Munteanu-Ramnic, Environmental Engineer Page 6
New York State Department of Environmental Conservation
August 5, 2016

source area of chlorinated VOCs, depicted on Figure 1. Neither the upgradient well GW-01 nor any of
the downgradient wells exhibited chlorinated VOCs above Class GA groundwater standards.

SVOCs were either not detected or detected below Class GA groundwater standards. PCBs and pesticides
were not detected in any groundwater samples.

The following metals were detected at concentrations above Class GA standards in the total (unfiltered)
analysis: iron in GW-02D and MW-3, manganese in GW-02D and sodium in GW-02D and MW-3. The
concentrations of these metals are typically elevated in urban settings. Turbidity was low in these
samples, and a filtered analysis was not completed.

Conclusions

As discussed earlier, the detection of chlorinated VOC contamination in subsurface soil and groundwater
at concentrations above Restricted-Residential Use SCOs and Class GA groundwater standards was
limited to soil boring SB-05, and monitoring wells GW-02S, GW-02D and MW-3, respectively. These
soil borings and monitoring wells are located within the approximate source area or “hot-spot” depicted
on Figure 1, which was originally defined following completion of the MIP/verification boring phase of
the RI. Based on the surrounding subsurface soil data from soil borings SB-01 to SB-04, and SB-06 to
SB-08, and groundwater monitoring well data from wells GW-01, GW-03, GW-04S, GW-04D, MW-1
and MW-2, the chlorinated VOC contamination appears limited to the source area and does not appear to
have migrated downgradient in groundwater, perhaps due to the fine grained nature and high organic
content of the soil matrix below a depth of 10 feet. In summary, the first two phases of the RI have
defined the limits of the chlorinated VOC source area as shown on Figure 1.

Previous sampling from 2000 and 2001 found elevated PCB concentrations in shallow soil in the track
area on-site, as depicted on Figure 2. However, subsurface soil samples collected from the shallow PCB
borings during the RI did not confirm the presence of PCBs at concentrations above Restricted-
Residential Use SCOs.

Proposed Scope of Work

Note the proposed scope of work has been revised to address NYSDEC comments presented to the LIRR
on July 27, 2016. To determine if soil vapor intrusion is a potential exposure pathway, the Rl Work Plan
calls for up to four soil vapor samples, two indoor air samples and one outdoor ambient air sample to be
collected to be collected, with the final number and location of samples to be determined based on the
findings of the soil and groundwater sampling. As part of the third and final investigation phase of the Rl,
and in order to address NYSDEC comments, the LIRR proposes to collect five soil vapor samples (SV-01
through SV-05), one indoor air sample (IA-01) and one sub-slab soil vapor sample (SV-06). The
proposed sampling locations are depicted on Figure 1 provided in Attachment 1.

One soil vapor sample will be completed within the chlorinated VOC “hot-spot” (SV-02). Although there
is no indication that chlorinated VOC contamination has migrated from the source area, soil vapor
samples will also be collected around the source area, as follows: to the west of the source area in the
downgradient direction (SV-01), to the east of the source area in the upgradient direction (SV-03), to the
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north of the source area in the crossgradient direction (SV-04) and to the south of the source area in the
crossgradient direction (SV-05). The upgradient soil vapor sample SV-03 will be completed between the
“hot-spot” and the closest building located within the Site (the LIRR Engineering Support Building). The
one indoor air sample (IA-01) will be completed within this building. In addition, one sub-slab soil vapor
sample will be collected from below the concrete slab of the LIRR Engineering Support Building.

Note that a restaurant is depicted on Figure 1, south of the “hot-spot” and the LIRR Engineering Support
Building, that is located outside of the Site. As indicated on the figure, this restaurant is closed and has
been closed for several years. In addition, the location of the former restaurant is elevated approximately
15 feet above the Site. Therefore, sampling within this structure is not recommended.

All soil vapor and ambient air samples will be collected in certified-clean SUMMA canisters for VOC
analysis by USEPA Method TO-15, as outlined in the Rl Work Plan.

The collection of the sub-slab soil vapor sample will follow a similar procedure to the soil vapor samples.
Prior to installation of the sub-slab vapor probe, the building floor will be inspected for any penetrations
to ensure that the installation location of sample provides minimal potential for ambient air infiltration via
floor penetrations. The sub-slab soil vapor sample will be collected in the approximate center of the
Engineering Support Building from 2 inches beneath the concrete siab of the building. The sample will be
collected in an individually certified 6-liter SUMMA canister fitted with a laboratory calibrated low-flow
regulator set to collect the sample over a 30 minute period, consistent with the NYSDEC-approved RI
work plan. The collected sub-slab sample will be analyzed for VOCs utilizing USEPA Method TO-15,
again consistent with the RI work plan.

All sampling protocols will follow the procedures described in the RI Work Plan and will be consistent
with the NYSDOH document entitled, “Final Guidance for Evaluating Soil Vapor Intrusion in the State of
New York”, dated October 2006.

If you have any questions or comments, please do not hesitate to call me at (347) 494-6034.

Sipcerely,

N Gloria Russo
Director - Environmental

Planning & Compliance

GR/AMC(t)/nc
Attachment
cc: K. Green (LIRR)
T. Fox (D&B)
A. Caniano (D&B)
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ATTACHMENT 2
COMPLETED WORK SUMMARY TABLE



TABLE 1

Long Island Rail Road
Arch Street Yard (Site No. V00733)
Remedial Investigation

SAMPLING SUMMARY AND RATIONALE

Completion No. of Sample Analysis *
Investigation Sample Samples Installation/ Comments/Deviations ) L
Depth Below DepthBelow | t1cL | TCL TAL Sample Point Objectives
Method/Media | Point ID Selected for pcBs | ¢t Sample Date from Work Plan
Grade (feet) Analysis Grade (feet) | yocs | svocs Pesticides | Metals

Remedial Investigation - First Phase (Completed)

Refusal encountered at 27 feet below

Verification VB-01 27 1 13-15 X - - - - 10/30/2015
B;rlingsll grade. Collect soil samples to verify the results of
the MIP study.
Subsurface Soil VB-02 26.5 1 12-14 X _ ~ ~ _ 10/30/2015 Refusal encountered at 26.5 feet below udy
grade.
Refusal tered at 27 feet bel
Verification VB-01 27 ) 15-16, 26-27 X ~ B ~ B 10/30/2015 efusal encountered a eet below
grade. :
Borings/ Collect groundwater samples to verify the
results of the MIP study.
Groundwater VB-02 26.5 ) 5,12-14 X ~ B ~ B 10/30/2015 Refusal encountered at 26.5 feet below u udy

grade.

Remedial Investigation - Second Phase (Completed)

SB-01 25 2 13-15, 23-25 X X - - - 3/16/2016 --
SB-02 25 2 13-15, 23-25 X X - - - 3/17/2016 --

12-14 X X X X X
$B-03 25 ) 3/17/2016 Moved 4 feet south of planned Ioca‘t‘io.n

due to presence of underground utilities.
18-20 X X - - -
3-5 X X X X X
<B-04 29 3 3/16/2016 Refusal encountered at 29 feet below ‘ ' ‘
10-12. 27-29 X X grade. Characterize soil and collect soil samples to
Deep Soil Borings/ e el - - - define the limits of the contaminated area,
Subsurface Soil with the primary contaminants of concern

10-11 X X X X X Blind duplicate collected for sample at 10- |being VOCs
SB-05 25 2 3/16/2016 | ! P P :

11-13 X X - - - '

8-10 X X X X X
SB-06 25 2 3/17/2016 --

11-13 X X - - -

12-14 X X X X X
SB-07 25 2 3/18/2016 -

23-25 X X - - -

4-6, 6-8,

SB-08 25 3 13-15 X X 3/17/2016
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TABLE 1

Long Island Rail Road
Arch Street Yard (Site No. V00733)
Remedial Investigation

SAMPLING SUMMARY AND RATIONALE

X No. of Analysis !
L Completion Sample ) L.
Investigation Sample Denth Below Samples Depth Below Installation/ Comments/Deviations sample Point Obiectives
Method/Media | PointID | " Selected for| " TCL | TQ ) g | T TAL |sample Date from Work Plan P !
Grade (feet) . Grade (feet) | yocs | svocs Pesticides | Metals
Analysis
Remedial Investigation - Second Phase (Completed)
0-1 2-3 Top of boring below 24" of bluestone.
SB-09 8 4 4 5' 78 - -- X - - 3/18/2016 |Moved 5 feet north of planned location
! due to presence of underground utilities.
Top of boring below 18" of bluestone.
0-1,2-3 Blind duplicate collected for sample at 4-
SB-10 8 4 - - X - - 3/18/2016
4-5,7-8 /18/ 5'. Moved southeast of planned location
due to presence of third rail.
0-1, 2-3 .
SB-11 8 4 45 7.8 - -- X - - 3/18/2016 |Top of boring below 24" of bluestone.
0-1 2.3 Top of boring below 3" of bluestone.
SB-12 6 3 5’ 6 - -- X - - 3/21/2016 |Moved 4 feet west of planned location
due to presence of underground utilities.
Shallow PCB Top of boring below 24" of bluestone. Characterize soil and collect soil samples for
Soil Borings/ SB-13 6 3 01,23 - - X - - 3/21/2016 |Blind duplicate collected for sample at 5- |PCB analysis to define the limits of shallow
Subsurface Soil 56 6. soil PCB contamination, identified in 2000.
0-1, 2-3 .
SB-14 6 3 o6 - -- X - - 3/21/2016 |Top of boring below 24" of bluestone.
0-1 2-3 Top of boring below 24" of bluestone.
SB-15 6 3 5’ 6 - -- X - - 3/18/2016 |Moved north of planned location due to
presence of third rail.
0-1 2-3 Top of boring below 12" of bluestone.
SB-16 6 3 5’ 6 - -- X - - 3/18/2016 |Moved 5 feet north of planned location
due to presence of underground utilities.
0-1 2.3 Top of boring below 12" of bluestone.
SB-17 6 3 5’ 6 - -- X -- - 3/18/2016 |Moved 8 feet west of planned location
due to equipment access constraints.
HazWaste\3455\Task 2 (Arch Street)\Interim Reports\July 2016 Interim Report\Arch St Sampling Summary_rev8-4-16 Page 2 of 4 8/4/2016




TABLE 1

Long Island Rail Road
Arch Street Yard (Site No. V00733)
Remedial Investigation

SAMPLING SUMMARY AND RATIONALE

X No. of Analysis !
L Completion Sample ) L.
Investigation Sample Depth Below Samples Debth Below Installation/ Comments/Deviations sample Point Obiectives
Method/Media | PointID | " Selected for| " TCL | TQ ) g | T TAL |sample Date from Work Plan P !
Grade (feet) A . Grade (feet) | yocs | svocs Pesticides | Metals
nalysis
Remedial Investigation - Second Phase (Completed)
GW-01 4-5,18-20 X X - - - Determine background concentrations of
| 20 3 3/21/2016 - .
(upgradient) 13-15 X X X X X contaminants of concern.
Soil samples not collected since soil boring
GW-02 - - -- - -- - - - - VB-01 was previously completed in the
Groundwater vicinity of this location.
Monitoring Well
" 3-4,18-20 X X - - -
Borings/ ’
Subsurfaie soil GW-03 20 3 3/21/2016 - Determine the presence and extent of soil
12-14 X X X X X contamination.
2-3,16-18 X X B - - :;0? of Ibonng bflom:jzzt dof lt):]ue:tlognfe. .
efusal encountered at depth o eet.
GW-04 18 3 3/23/2016
/23/ Blind duplicate collected for sample at 12-
12-14 X X X X X !
14'.
Determine the presence or absense of
tami ts of ithi dient
GW-01 20 1 Screen interval X X Sampled Installed on 3/22/2016 ;(:guir;\l\:‘:tr;rs Zoﬁ(f)irr]r;e;?:;ndl\:/auti:frfioxn
(upgradient) 10-20 4/7/2016  |Developed on 3/24/2016 direction and the influence of the East River
and Newtown Creek.
Screen interval Sampled Installed on 3/22/2016
GW-02S 7 1 X X - - -
2-7 4/7/2016 |Developed on 3/25/2016
Newly Installed GW-02D 20 1 Screen interval X X X X X Sampled |Installed on 3/22/2016
Groundwater 10-20 4/7/2016 |Developed on 3/24/2016
Monitoring Wells/ Determine the presence and extent of
Groundwater Screen interval Sampled Installed on 3/21/2016 downgradient groundwater contamination.
GW-03 19 1 9 |19 v X X - - - 4/7/5016 Developed on 3/24/2016 Confirm groundwater flow direction and the
velop influence of the East River and Newtown
Creek.
Screen interval Sampled Installed on 3/23/2016
GW-04S 8 1 X X - - -
3-8 4/7/2016 |Developed on 3/25/2016
Screen interval Sampled Installed on 3/23/2016
GW-04D 18 1 X X - - -
8-18 4/7/2016 |Developed on 3/25/2016
MW-1 N/A 1 Welllzdse;th X X B B B ja7m;:l)elds Eﬁvzlgpeﬁ on 3/23/201d6.
Existin . /7/ ind duplicate collected. Determine the presence and extent of
Groundwgter Well depth S led downgradient groundwater contamination.
L MW-2 N/A 1 e dep X X - - - ampre Developed on 3/25/2016 Confirm groundwater flow direction and the
Monitoring Wells/ 6.85 4/7/2016 . .
influence of the East River and Newtown
Groundwater Creek
Well depth Sampled .
MW-3 N/A 1 X X X X X Devel d 3/24/2016
/ 12.75 4/7/2016 |Peveloped on3/24/
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TABLE 1

Long Island Rail Road
Arch Street Yard (Site No. V00733)
Remedial Investigation

SAMPLING SUMMARY AND RATIONALE

X No. of Analysis !
L Completion Sample ) L.
Investigation Sample Denth Below Samples Depth Below Installation/ Comments/Deviations sample Point Obiectives
Method/Media | PointID | " Selected for| " TCL | TQ ) g | T TAL |sample Date from Work Plan P !
Grade (feet) . Grade (feet) | yocs | svocs Pesticides | Metals
Analysis
Remedial Investigation - Third Phase (To Be Completed)
Sv-01 TBD 1 TBD X - - - - TBD TBD
SV-02 TBD 1 TBD X - - - - TBD TBD
Sv-03 TBD 1 TBD X - - - - TBD TBD
Soil Vapor Probes T . -
Determine if soil vapor intrusionis a
and Indoor/ SV-04 TBD 1 TBD X - - - - TBD TBD otential exposure pathwa
Ambient Air P P P V.
SV-05 TBD 1 TBD X - - - - TBD TBD
1A-01 N/A 1 N/A X - - - - TBD TBD
AA-01 N/A 1 N/A X - - - - TBD TBD
Sub-Slab Soil Vapor V.06 Below Building 1 Below Building X B B ~ ~ T80 T8D Deter@ne if soil vapor intrusion is a
Probe Slab Slab potential exposure pathway.

Notes:

X: Sample selected for analysis.
--: Sample not selected for analysis.

N/A: Not available

tAs per Work Plan, approximately 20% of the soil and groundwater samples collected from the soil borings and groundwater monitoring wells were analyzed for TAL metals, PCBs and pesticides in addition to VOCs
and SVOCs, biased toward visually impacted samples. Analytical methods were as follows:
Target Compound List (TCL) Volatile Organic Compounds (VOCs) by EPA Methods 5035 and 8260 for soil samples, EPA Method 8260 for groundwater samples and EPA Method TO-15 for air samples.
TCL Semivolatile Organic Compounds (SVOCs) by EPA Method 8270.
Polychlorinated Biphenyls (PCBs) by EPA Method 8082.

TCL Pesticides by EPA Method 8081.

Target Analyre List (TAL) metals by EPA Method 6010.
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ATTACHMENT 3
BORING LOGS AND
WELL CONSTRUCTION LOGS
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— 4 ARCHITECTS, PC.

Project No.: 3455-2D
Project Name: LIRR —
Arch Street

Boring No.: SB-01
Sheet _1 of 1
By: Keith Robins

Drilling Contractor: AARCO
Drill Rig: Geoprobe 7822DT
Date Started: 3/15/16

Boring Completion Depth: 25°
Ground Surface Elevation: 7.48
Boring Diameter: 2"

Geologist: Keith Robins
Drilling Method: Macrocore
Drive Hammer Weight: N/A
Date Completed: 3/16/16

Depth PID Per 6" Sample Description
(ft.) |No.|[Type| Rec. (ppm)
0-6" | 1 | HA 6" 0.0 Bluestone.
6"-1’ 2 HA 12” 0.0 Same as above.
1-2 3 | HA 12” 0.0 Dark gray-brown, medium to coarse SAND and STONE and GRAVEL, trace
brick, concrete and wood, dense.
2-25 | 4 | HA 6" 0.0 Bluestone and felt barrier fabric.
25-3'| 5 | HA 6" 0.1 Black, silty SAND, organic odor, water encountered at 3’ bgs.
3-5 6 | MC 16" 0.0 Black, fine to medium SAND, some silt, fine to medium gravel, trace slag,
fabric, rock fragments, poorly sorted, loose, wet, no staining, organic odor.
5-10" | 7 | MC 30" 0.1 07-19": Black-dark gray, silty SAND, little fine gravel, poorly sorted, loose,
wet, no staining, no odor.
0.1 19"-30": Gray-brown, clayey SILT, firm-soft, wet-moist, no staining, organic
odor.
10-15| 8 | MC 36" 0.0 07-29": Dark gray, CLAY, trace organic material, slightly plastic-firm, moist,
no staining, trace organic odor.
0.0 297-36": Dark brown-gray, CLAY, some organic material, soft, damp, no
staining, organic odor.
15-20'| 9 | MC 38" 0.0 07-19": Gray-silver, silty CLAY, slightly plastic firm, moist.
0.0 19"-28": Gray, fine silty SAND, wet.
0.0 28"-38": Olive-brown, clayey SILT, trace fine sand, fine subrounded gravel,
dense, no staining, no odor.
20'-25' | 10 | MC 34" 0.0 07-24": Olive green-brown, fine to medium SAND, some silt, trace fine
subrounded gravel, poorly sorted, medium dense, wet, no staining, no odor.
0.0 247-34”: Gray-light gray, fine SAND, trace silt, well sorted, wet, no staining,
no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:
Soil samples from 13'-15" and 23'-25’ submitted for TCL
VOC and TCL SVOC analysis.
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- Project No.: 3455-2D Boring No.: SB-02
—
ﬂ' ﬁ D&B ENGINEERS Project Name: LIRR — Sheet 1 of 1
. . AND Arch Street By: Keith Robins
A | = 4 ARCHITECTS, PC.
Drilling Contractor: AARCO Geologist: Keith Robins Boring Completion Depth: 25
Drill Rig: Geoprobe 7822DT Drilling Method: Macrocore Ground Surface Elevation: 8.60’
Date Started: 3/14/16 Drive Hammer Weight: N/A Boring Diameter: 2"
Date Completed: 3/17/16
Depth PID Per 6" Sample Description
(ft.) |No.|[Type| Rec. (ppm)
0-r 1| HA 12" 0.0 Bluestone.
1-2 2 | HA 12" 0.0 Gravel, brick, stone, cobbles, no odor, no staining.
2'-3' 3 | HA 12" 0.0 Dark gray, fine to medium SAND, some brick, stone, cobbles, dense gravel,
no staining, no odor. Water encountered at 3’ bgs.
35 | 4 | MC 24" 0.0 0"-6": CONCRETE.

0.0 6"-24"; Black, fine to medium SAND, some rock, stones, trace silt, fine
gravel, trace yellow brick, slag and coal, poorly sorted, loose, wet, no
staining, no odor.

5-10' | 5 | MC 46" 0.0 07-12": Black-brown, ASH, COAL, and Cinders, poorly sorted, loose, wet, no
staining, no odor.

0.0 12"-22": Olive-gray, fine to medium SAND, some rock, trace fine gravel,
stones, poorly sorted, wet, no staining, no odor.

0.0 22"-46": Olive-brown, fine to very fine SAND, little silt, trace fine gravel, well
sorted, moist, no staining, no odor.

10-15'| 6 | MC 44 0.0 07-10": Olive-brown, fine to medium SAND, trace silt, fine subrounded gravel
and stone, well sorted, wet, no staining, no odor.

0.0 10"-18": Olive-brown, medium to coarse SAND, trace subrounded gravel,
poorly sorted, loose, wet, no staining, no odor.

0.0 18"-44": Gray, CLAY, some organic matter, trace shells, soft, damp-moist,
no staining, organic odor.

15-20'| 7 | MC 36" 0.0 07-8": Brown, CLAY, trace sand, soft, moist, no staining, no odor.

0.0 8"-22". Gray, CLAY, trace fine gravel, dense-firm, damp, no staining, no
odor.

0.0
22"-27": Brown-light red, fine SAND, well sorted, wet, no staining, no odor.

0.0
27"-36": Olive-brown, SILT, trace clay, dense, damp.

20-25'| 8 | MC 36" 0.0 07-24™: Brown-olive, silty fine SAND, trace fine gravel, poorly sorted, dense,
moist, no staining, no odor.

0.0 24"-36": Gray, fine to medium SAND, some silt, trace clay, subrounded
gravel, rock, poorly sorted, wet, no staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:
Soil samples from 13’-15’ and 23'-25’ submitted for TCL
VOC and TCL SVOC analysis.
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- Project No.: 3455-2D Boring No.: SB-03
—
ﬂ' ﬁ D&B ENGINEERS Project Name: LIRR — Sheet 1 of 1
. . AND Arch Street By: Keith Robins
A | = 4 ARCHITECTS, PC.
Drilling Contractor: AARCO Geologist: Keith Robins Boring Completion Depth: 25
Drill Rig: Geoprobe 7822DT Drilling Method: Macrocore Ground Surface Elevation: 8.72’
Date Started: 3/14/16 Drive Hammer Weight: N/A Boring Diameter: 2"
Date Completed: 3/17/16
Depth PID Per 6" Sample Description
(ft.) |No.|[Type| Rec. (ppm)
0'-6" 1| HA 6" 0.0 Bluestone.
6"-2' 2 | HA 15" 0.0 Dark gray, fine SAND, some stone, gravel, dense, no staining, no odor.
2'-5’' 3 | MC 25" 0.0 07-16": Brown, medium to coarse SAND, some fine gravel, cinders,
concrete, poorly sorted, loose, wet at 3’ bgs, no staining, no odor.
0.0 16"-25": Black, fine to medium SAND, some cinders, slag, angular gravel,
trace ash, poorly sorted, loose, wet, no staining, no odor.
5-10' | 4 | MC 36" 0.0 07-18": Black, medium to coarse SAND and angular GRAVEL, trace angular
rock, brick, poorly sorted, very loose, wet, no staining, no odor.
0.0 18"-21": Black, fine silty SAND, some gravel, wet.
0.0 21"-27": Wood.
0.0 277-36": Black-gray brown, fine to very fine SAND, trace silt, trace wood,
wet, no staining, no odor.
10-15| 5 | MC 36" 0.0 07-10": Black, coarse SAND and GRAVEL, loose, wet.
0.0 10"-36": Brown, fine to very fine silty SAND, well sorted, loose, wet, no
staining, no odor.
15-20'| 6 | MC 39" 0.0 07-14": Dark gray, CLAY, trace shells, soft, moist, no staining, organic odor.
0.0 14-27". Gray-light gray, SILT, trace clay, dense, damp, no staining, no odor.
0.0 277-39": Brown-olive, SILT, some fine sand, trace fine gravel, damp, dense,
no staining, no odor.
20-25' | 7 | MC 36" 0.0 07-13": Brown, fine to medium SAND, trace silt, subrounded gravel, poorly
sorted, medium dense, wet, no staining, no odor.
0.0 13"-25": Olive-brown, very fine to fine SAND, trace silt, well sorted, moist, no
staining, no odor.
0.0 25"-36": Gray-brown, silty fine SAND, trace subrounded gravel, dense,
moist, no staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:

Soil samples from 12’-14’ and 18’-20’ submitted for TCL
VOC and TCL SVOC analysis. Soil sample from 12’-14’
also submitted for analysis of TAL metals, TCL Pesticides
and PCBs.
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Project No.: 3455-2D
Project Name: LIRR —
Arch Street

Boring No.: SB-04
Sheet _1 of 1
By: Keith Robins

Drilling Contractor: AARCO
Drill Rig: Geoprobe 7822DT
Date Started: 3/14/16

Geologist: Keith Robins
Drilling Method: Macrocore
Drive Hammer Weight: N/A
Date Completed: 3/16/16

Boring Completion Depth: 29°
Ground Surface Elevation: 7.46
Boring Diameter: 2"

Depth PID Per 6" Sample Description

(ft.) |No.[Type| Rec. (ppm)

0-6" | 1 | HA 6" 0.0 Bluestone.

6"-1’ 2 | HA 6” 0.0 Brown, medium to coarse SAND, some gravel, organic matter, trace silt, dry,
no odor.

1-2 3 | HA 12” 0.0 Gray-light black, medium to coarse SAND and GRAVEL, trace cobbles,
stone, brick and concrete, very dense, no odor, no staining.

2-3 4 | HA 127 0.0 Black, SAND, ROCK and GRAVEL, dense, organic odor, water encountered
at 3’ bgs.

3-5 5| MC 5” 7.8 Black-dark gray, medium to coarse SAND, some fine to coarse gravel, trace
silt, trace stone, concrete and rubber, poorly sorted, loose, wet, no staining,
very slight sheen on water, petroleum odor.

5-10 | 6 | MC 8" 2.3 Black, medium to coarse SAND and subangular GRAVEL, crushed ROCK,
trace wood, poorly sorted, loose, wet, no staining, slight petroleum odor.

10-15'| 7 | MC 42" 0.0 07-33": Dark gray, CLAY, trace organic matter, trace shells, soft, slightly
plastic, damp-moist, no staining, organic odor.

0.0 33"-42"; Dark gray-brown, silty CLAY, some organic matter, firm-dense,
slightly plastic, no staining, organic odor, moist-wet.

15-20'| 8 | MC 407 0.0 07-21": Gray, clayey SILT, trace fine gravel, organic matter, firm-dense,
damp-moist, no staining, no odor.

0.0 21"-40": Olive-brown, fine to medium SAND, some silt, subrounded gravel,
trace rock, muscovite flakes, poorly sorted, dense-moist, no staining, no
odor.

20-25'| 9 | MC 6" 0.0 Olive-brown, fine to medium SAND, some silt, subrounded gravel, trace rock,
poorly sorted, dense, damp-moist, no staining, no odor. Note large stone
stuck in tip of soil sampler.

25-29' [ 10 | MC 23" 0.0 Gray, fine to medium SAND, trace silt, fine gravel and rock fragments,
shale/slate, poorly sorted, loose, wet, no staining, no odor. Encountered
refusal at 29'.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:

Soil samples from 3’-5’, 10’-12’ and 27’-29’ submitted for
TCL VOC and TCL SVOC analysis. Soil sample from
3'-5’ also submitted for analysis of TAL Metals, TCL
Pesticides and PCBs.
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Project No.: 3455-2D
Project Name: LIRR —
Arch Street

Boring No.: SB-05
Sheet _1 of 1
By: Keith Robins

Drilling Contractor: AARCO
Drill Rig: Geoprobe 7822DT
Date Started: 3/14/16

Geologist: Keith Robins
Drilling Method: Macrocore
Drive Hammer Weight: N/A
Date Completed: 3/16/16

Boring Completion Depth: 25°
Ground Surface Elevation: 7.94’
Boring Diameter: 2"

Depth PID Per 6" Sample Description

(ft.) |No.|[Type| Rec. (ppm)

0-6" | 1 | HA 6" 0.0 Bluestone.

6"-2’ 2 | HA 18” 0.0 Gray, medium to coarse SAND and GRAVEL, dense, no staining, no odor.

2-3 3 | HA 12” 0.0 Dark gray, fine SAND and BRICK, some gravel, no staining, no odor.
Water encountered at 3’ bgs.

3-5 4 | MC 21" 0.0 Dark gray-black, medium to coarse SAND, some cinders, slag, brick, trace
silt, brick, fine gravel, angular rock, poorly sorted, loose, wet, no staining, no
odor.

5-100 | 5 | MC 45" 0.0 07-18": Black-dark gray, fine to medium SAND, some silt, trace fine gravel,
poorly sorted, loose, wet, no staining, organic odor.

0.0 18"-45": Gray-olive, silty fine SAND, well sorted, wet, no staining, organic
odor.
10-15'| 6 | MC 47" 250 0"-12": Black-dark gray, fine to medium SAND, trace silt, fine gravel, poorly
sorted, loose, wet, no staining, trace solvent odor.
0.0 12"-42". Gray, CLAY, soft-plastic, damp-moist, no staining, trace organic
matter.
0.0
42"-47". Dark gray-brown, CLAY, soft-slightly plastic, some organic matter,
dry-damp, no staining.
15-20'| 7 | MC 427 0.0 07-12": Light gray, CLAY, trace organic matter, dense, moist, no staining, no
odor.
0.0 12"-24": Gray-dark gray, silty SAND, wet, no staining, no odor.
0.0 247-42": Olive-brown, fine to medium SAND, some silt, subrounded gravel,
trace clay, poorly sorted, dense, no odor, no staining.
20-25'| 8 | MC 44" 0.0 07-20": Brown-olive, CLAY, trace fine subrounded gravel, rock, dense,
damp, no odor, no staining.
0.0 207-32": Olive-brown, silty SAND, some subrounded gravel, stones, poorly
sorted, dense, moist, no staining, no odor.
0.0 32"-44"; Gray, fine SAND, trace silt, well sorted, wet, no staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES: Soil samples from 10’-11’, 11’-13’ submitted for
TCL VOC and TCL SVOC analysis. Soil sample from 10’-
11" also submitted for analysis of TAL metals, TCL
Pesticides and PCBs.
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. . AND Arch Street By: Keith Robins
A | = 4 ARCHITECTS, PC.
Drilling Contractor: AARCO Geologist: Keith Robins Boring Completion Depth: 25
Drill Rig: Geoprobe 7822DT Drilling Method: Macrocore Ground Surface Elevation: 9.23’
Date Started: 3/14/16 Drive Hammer Weight: N/A Boring Diameter: 2"

Date Completed: 3/17/16

Depth PID Per 6" Sample Description

(ft.) |No.|[Type| Rec. (ppm)

0-1" 1| HA 1" 0.0 Bluestone.

1"-3 2 | HA 35" 0.0 Dark gray, fine to medium SAND and BRICK, dense, no staining, no odor.

3-5 4 | MC 13" 0.0 Black-brown, fine to coarse SAND and Stones, Concrete, Gravel, poorly
sorted, loose, no staining, no odor. Water encountered at 4.5’ bgs.

5-100 | 5 | MC 31" 0.0 07-19": Dark brown-black, medium to coarse SAND and CONCRETE, some
rock, stone, gravel, trace brick, poorly sorted, loose, wet, no staining, no
odor.

25
19"-31": Dark black, silty fine SAND, trace fine gravel, well sorted, wet, no
staining, no odor.

10-15'| 6 | MC 21" 5.0 0"-4": Black, fine to coarse SAND, trace fine gravel, poorly sorted, wet, no
staining, no odor.

0.0 47-16": Dark brown, fine SAND, trace silt, fine gravel, well sorted, wet, no
staining, no odor.

0.0 16"-21": Black-dark gray, fine SAND, trace silt, well sorted, wet, no staining,
no odor.

15-20'| 7 | MC 39” 0.0 07-12": Dark gray, CLAY, some organic matter and shells, soft, moist, no
staining, trace organic odor.

0.0 12"-31": Light gray, SILT, trace clay, subrounded gravel, dense, moist, no
staining, no odor.

0.0 317-39": Reddish-brown, silty fine SAND, well sorted, medium dense, wet,
no staining, no odor.

20-25'| 8 | MC 45" 0.0 07-18": Olive-brown, CLAY and SILT, trace fine sand seams, dense, damp-
moist, no staining, no odor.

0.0 18"-34": Olive-brown, fine to medium SAND, some silt, trace rock, fine
subrounded gravel, poorly sorted, dense, moist, no staining, no door.

0.0 34"-45"; Light gray-tan, fine SAND, some silt, trace clay, subrounded gravel,
medium dense, damp-moist, no staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:

Soil samples from 8’-10" and 11'-13' submitted for TCL
VOC and TCL SVOC analysis. Soil sample from
8'-10’ also submitted for analysis of TAL Metals, TCL
Pesticides and PCBs.

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\SB-06.doc




HAND

:
\@

D&B ENGINEERS

— 4 ARCHITECTS, PC.

Project No.: 3455-2D
Project Name: LIRR —
Arch Street

Boring No.: SB-07
Sheet _1 of 1
By: Keith Robins

Drilling Contractor: AARCO
Drill Rig: Geoprobe 7822DT
Date Started: 3/14/16

Boring Completion Depth: 25°
Ground Surface Elevation: 8.10’
Boring Diameter: 2"

Geologist: Keith Robins
Drilling Method: Macrocore
Drive Hammer Weight: N/A
Date Completed: 3/18/16

Depth PID Per 6" Sample Description
(ft.) |No.|[Type| Rec. (ppm)
0-8 | 1 | HA 8” 0.0 Bluestone.
8"-20" | 2 | HA 12" 0.0 Gray-brown, medium to coarse SAND and GRAVEL, trace stone, poorly
sorted, loose, moist.
20"-36" 3 | HA 16" 0.0 Black-dark gray, SILT and SAND, some gravel, trace cobbles, trace metal,
brick and slag, poorly sorted, loose, moist, no staining, no odor.
36"-42"| 4 | HA 6" 0.0 Gray-brown, SILT and SAND, some gravel, poorly sorted, loose, wet at 3.8’
bgs.
35-5| 5| MC 7" 0.0 Bluestone/gravel, wet, loose, no staining, no odor.
5-10' | 6 | MC 42" 0.3 Gray-brown, fine to medium SAND, trace fine gravel, trace clayey silt,
organic matter, poorly sorted, loose, wet, no staining, no odor.
10-15| 7 | MC 36" 0.2 07-8": Gray-brown, fine to medium SAND, trace coarse sand and gravel, well
sorted, loose, wet, no staining, no odor.
0.3 8"-36": Dark gray, CLAY, some organic matter and shells, soft, damp, no
staining, organic odor.
15-20'| 8 | MC 34" 0.3 0"-22": Gray, SILT, trace rock, dense, damp-moist.
0.3 22"-34". Brown-olive, silty fine SAND, trace rock and gravel, poorly sorted,
dense, moist, no staining, no odor.
20-25' | 9 | MC 35” 0.0 07-19": Brown-olive, fine to medium SAND, some silt, trace rock, gravel,
poorly sorted, dense, moist-wet, no staining, no odor.
0.0 19"-35": Gray, fine to very fine SAND, trace fine gravel, well sorted, wet, no
staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:
Soil samples from 12’-14" and 23'-25’ submitted for TCL
VOC and TCL SVOC analysis. Soil sample from 12'-14’
also submitted for TAL Metals, TCL Pesticides and PCB
analysis.
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Drilling Contractor: AARCO Geologist: Keith Robins Boring Completion Depth: 25
Drill Rig: Geoprobe 7822DT Drilling Method: Macrocore Ground Surface Elevation: 8.62’
Date Started: 3/14/16 Drive Hammer Weight: N/A Boring Diameter: 2"

Date Completed: 3/17/16

Depth PID Per 6" Sample Description
(ft.) |No.|[Type| Rec. (ppm)
0-r 1| HA 12" 0.0 Bluestone.
1-4 2 | HA 36" 0.0 Dark gray-brown, fine to medium SAND and GRAVEL, no odor, no staining.

Water encountered at 4’ bgs.

4-10° | 3 | MC 36" 56.0 07-24": Black, medium to coarse SAND and fine GRAVEL, some stone,
trace clay, coal, cinders, brick, poorly sorted, wet, loose.

0.0 24"-36": Dark brown, medium to coarse SAND, Rock and Stones, some
gravel, brick, poorly sorted, loose, wet, no staining, no odor.

10-15'| 4 | MC 20" 0.0 07-12": Black, medium to coarse SAND and fine to coarse angular GRAVEL,
some rock, concrete, brick, poorly sorted, very loose, wet, no staining, no
odor.
0.0 12"-20": Dark brown-gray, silty SAND, some subrounded gravel, trace
stone, poorly sorted, wet, no staining, no odor.
15-20'| 5 | MC 52" 0.0 07-12": Dark gray, CLAY, some organic matter, soft-firm, slightly plastic,
moist, no staining, slight organic odor.
0.0 127-20": Dark gray-brown, silty CLAY, moist.
0.0 207-40”: Light gray-blue, SILT, trace clay, dense, damp, no staining, no
odor.
0.0 407-52": Reddish-olive, silty fine to medium SAND, some fine subrounded

gravel, poorly sorted, dense, moist, no staining, no odor.

20-25'| 6 | MC 40" 0.0 0"-16": Olive-brown, SILT, little sand, trace fine gravel, dense, damp, no
staining, no odor.

16"-40": Olive-brown, silty fine SAND, some subrounded gravel, trace
weathered rock, poorly sorted, moist-damp, no staining, no odor.

Sample Types: NOTES:
HA = Hand Auger Soil samples from 4’-6’, 6'-8' and 13'-15’ submitted for TCL
MC = Macrocore VOC and TCL SVOC analysis.
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Drilling Contractor: AARCO Geologist: Keith Robins Boring Completion Depth: 8
Drill Rig: Geoprobe 7822DT Drilling Method: Macrocore Ground Surface Elevation: 7.10*
Date Started: 3/18/16 Drive Hammer Weight: N/A Boring Diameter: 2"
Date Completed: 3/18/16

Depth PID Per 6" Sample Description
(ft.) [No.[Type| Rec. (ppm)
0-5 1| MC 36" 0.3 07-12": Brown, medium to coarse SAND, crushed ROCK and GRAVEL,
poorly sorted, loose, damp to wet.
0.0 127-18": Dark gray, silty SAND and STONE, poorly sorted, loose, no
staining, no odor.
0.0 18”-21": Concrete, dry, no staining, no odor.
0.0 21"-42": Black, fine SAND, SLAG and COAL, trace silt, lumber, poorly
sorted, very loose, wet, no staining, no odor.
0.0 42"-46": Olive-brown, fine SAND, some fine angular gravel, wet, no staining,
no odor.
5'-8’ 2 | MC 34" 0.3 07-21": Dark gray, fine to medium SAND, trace fine gravel, well sorted, wet,
no staining, no odor.
0.3 21"-30™: Brown-olive, fine to medium SAND, trace fine gravel, wet, no
staining, no odor.
0.3 30"-34": Dark gray, very fine SAND, trace silt, wet, no staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:
Soil samples from 0’-1’, 2'-3’, 4'-5’ and 7’-8’ submitted for
PCBs analysis.

Boring log begins approximately 2 ft. below bluestone.
*Ground surface elevation is from top of bluestone.

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\SB-09.doc




| T D&B ENGINEERS
f'." "N AND
|

— 4 ARCHITECTS, PC.

Project No.: 3455-2D
Project Name: LIRR —
Arch Street

Boring No.: SB-10
Sheet _1 of 1
By: Keith Robins

Drilling Contractor: AARCO
Drill Rig: Geoprobe 7822DT
Date Started: 3/18/16

Geologist: Keith Robins
Drilling Method: Macrocore
Drive Hammer Weight: N/A
Date Completed: 3/18/16

Boring Completion Depth: 8
Ground Surface Elevation: 7.21*
Boring Diameter: 2"

Depth PID Per 6" Sample Description
(ft.) [No.[Type| Rec. (ppm)

0-1 1 | HA 12" 0.0 Dark gray, medium to fine SAND, some brick, rock, no staining, no odor.
15-5 | 2 | HA 35" 0.3 07-17": Black, medium to coarse SAND, SLAG and GRAVEL, poorly sorted,
loose, wet, no staining, no odor.

0.3 17"-35": Black, fine to medium SAND and crushed ROCK, trace gravel,
lumber, poorly sorted, wet, no staining, no odor.
5'-8’ 3 | MC 27" 0.2 07-18": Black, medium to coarse SAND, fine GRAVEL, SLAG and COAL
fragments, poorly sorted, loose, wet, no staining, no odor.
0.2 18"-27": Olive-brown, fine SAND, wet, well sorted, wet, no staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:

analysis.

Soil samples from 2’-3’, 4’-5’ and 7’-8" submitted for PCBs

Boring log begins approximately 18” below the bluestone.
*Ground surface elevation is from top of bluestone.
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Project No.: 3455-2D
Project Name: LIRR —
Arch Street

Boring No.: SB-11
Sheet _1 of 1
By: Keith Robins

Drilling Contractor: AARCO
Drill Rig: Geoprobe 7822DT
Date Started: 3/18/16

Geologist: Keith Robins
Drilling Method: Macrocore
Drive Hammer Weight: N/A
Date Completed: 3/18/16

Boring Completion Depth: 8
Ground Surface Elevation: 7.39™*
Boring Diameter: 2"

Depth PID Per 6" Sample Description
(ft.) |No.[Type| Rec. (ppm)
0'-5 1| MC 35" 0.2 07-15": Black, medium to coarse SILT, GRAVEL and STONE, trace brick,
poorly sorted, loose, wet, no staining, no odor.
0.2 15"-35": Olive-brown, fine to medium SAND, some silt, crushed stone, rock,
gravel, compacted, dense, wet, no staining, no odor.
5-8' 2 | MC 24" 0.6 0"-12": Black-dark gray, medium to coarse SAND, STONE, ROCK and
GRAVEL, poorly sorted, loose, wet, no staining, no odor.
0.6 12"-24". Brown-gray, organic CLAY and PEAT, damp, slightly plastic, soft,

no staining, some organic odors.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:

PCBs analysis.

Soil samples from 0’-1’, 2’-3’, 4’-5" and 7’-8’ submitted for

Boring log begins approximately 24" below bluestone.
*Ground surface elevation is from top of bluestone.
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. . AND Arch Street By: Keith Robins
A | = 4 ARCHITECTS, PC.
Drilling Contractor: AARCO Geologist: Keith Robins Boring Completion Depth: 6
Drill Rig: Geoprobe 7822DT Drilling Method: Macrocore Ground Surface Elevation: 6.89*
Date Started: 3/21/16 Drive Hammer Weight: N/A Boring Diameter: 2"
Date Completed: 3/21/16

Depth PID Per 6" Sample Description
(ft.) |No.[Type| Rec. (ppm)
0-5' 1 | HA/ 44" 0.5 0"-16": Gray, medium-coarse SAND, GRAVEL, STONES, trace brick,
MC concrete, poorly sorted, loose.
0.5 16"-39": Black, fine to medium SAND, some slag, trace coal, cinders, gravel,
poorly sorted, loose, wet, no staining, no odor.
0.5 39"-44"; Black-brown, fine to medium SAND, trace gravel, well sorted, wet,
no staining, no odor.
5'-6’ 2 | MC 12" 0.5 Dark gray, organic CLAY, soft-slightly plastic, organic odor, moist.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:
Soil samples from 0’-1’, 2’-3’ and 5’-6’ submitted for PCBs
analysis.

Boring log begins approximately 3” below bluestone.
*Ground surface elevation is from top of bluestone.
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Project No.: 3455-2D
Project Name: LIRR —
Arch Street

Boring No.: SB-13
Sheet _1 of 1
By: Keith Robins

Drilling Contractor: AARCO
Drill Rig: Geoprobe 7822DT
Date Started: 3/21/16

Geologist: Keith Robins
Drilling Method: Macrocore
Drive Hammer Weight: N/A
Date Completed: 3/21/16

Boring Completion Depth: 6
Ground Surface Elevation: 7.12™*
Boring Diameter: 2"

Depth PID Per 6" Sample Description

(ft.) |No.[Type| Rec. (ppm)

0-5' 1| MC 50" 0.4 07-12": Dark brown-gray, medium to coarse SAND and STONES, some
angular gravel, trace concrete, poorly sorted, damp-moist, no staining, no
odor.

0.4 12"-29": Black, medium to coarse SAND, some coarse gravel, slag, poorly
sorted, loose, wet, no staining, no odor.

0.4 29"-50": Dark gray-olive, organic CLAY, soft-slightly plastic, moist, organic
odor.

5'-6’ 2 | MC 10" 0.4 Gray, CLAY, some organic material, soft-slightly plastic, moist, no staining,

no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:

analysis.

Soil samples from 0’-1’, 2’-3’ and 5’-6’ submitted for PCBs

Boring log begins approximately 24" below bluestone.
*Ground surface elevation is from top of bluestone.
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. . AND Arch Street By: Keith Robins
A | = 4 ARCHITECTS, PC.
Drilling Contractor: AARCO Geologist: Keith Robins Boring Completion Depth: 6
Drill Rig: Geoprobe 7822DT Drilling Method: Macrocore Ground Surface Elevation: 7.76*
Date Started: 3/21/16 Drive Hammer Weight: N/A Boring Diameter: 2"
Date Completed: 3/21/16

Depth PID Per 6" Sample Description
(ft.) |No.[Type| Rec. (ppm)
0-5' 1 | HA/ 35" 0.3 07-17": Black-dark gray, medium to coarse SAND, some fine gravel, silt,
MC slag, trace silt, brick, poorly sorted, loose, no staining, no odor.
0.3 17"-35": Brown-light orange, medium SAND, trace fine gravel, well sorted,
compacted, wet, no staining, no odor.
5'-6’ 2 | MC 10" 0.3 Light gray, fine to medium SAND, trace silt, gravel, well sorted, wet, no

staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:
Soil samples from 0’-1’, 2’-3’ and 5’-6’ submitted for PCBs
analysis.

Boring log begins approximately 24 “ below bluestone.
*Ground surface elevation is from top of bluestone.
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Project No.: 3455-2D
Project Name: LIRR —
Arch Street

Boring No.: SB-15
Sheet _1 of 1
By: Keith Robins

Drilling Contractor: AARCO
Drill Rig: Geoprobe 7822DT
Date Started: 3/18/16

Geologist: Keith Robins
Drilling Method: Macrocore
Drive Hammer Weight: N/A
Date Completed: 3/18/16

Boring Completion Depth: 6
Ground Surface Elevation: 6.94™*
Boring Diameter: 2"

Depth PID Per 6" Sample Description
(ft.) [No.[Type| Rec. (ppm)
1-5 1 | HA/ 36" 0.1 07-31": Black-dark gray, medium to coarse SAND, some angular gravel,
MC trace silt, cinders, slag, crushed rock poorly sorted, loose, wet, no staining,
no odor.
0.1 31"-36": Olive green-brown, fine to coarse SAND, trace subrounded-flat

gravel, well sorted, wet, no staining, no odor.

5'-6’ 2 | MC 8" 0.1 Olive-brown, SILT, dense, moist, no staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:

analysis.

Soil samples from 0’-1’, 2’-3’ and 5’-6’ submitted for PCBs

Boring log begins approximately 24" below bluestone.
*Ground surface elevation is from top of bluestone.
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Drilling Contractor: AARCO Geologist: Keith Robins Boring Completion Depth: 6
Drill Rig: Geoprobe 7822DT Drilling Method: Macrocore Ground Surface Elevation: 7.13*
Date Started: 3/18/16 Drive Hammer Weight: N/A Boring Diameter: 2"
Date Completed: 3/18/16

Depth PID Per 6" Sample Description
(ft.) [No.[Type| Rec. (ppm)
0-5 1 | HA/ 31" 0.3 Black-light gray, fine to medium SAND, some silt, stones, concrete, trace
MC brick, damp-moist, no staining, no odor.
5-6' 2 | MC 10" 0.3 Olive-light black, medium to coarse SAND, some gravel, poorly sorted,

medium-loose, moist-wet, no staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:
Soil samples from 0’-1’, 2’-3’ and 5’-6’ submitted for PCBs
analysis.

Boring log begins approximately 12" below bluestone.
*Ground surface elevation is from top of bluestone.
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. . AND Arch Street By: Keith Robins
A | = 4 ARCHITECTS, PC.
Drilling Contractor: AARCO Geologist: Keith Robins Boring Completion Depth: 6
Drill Rig: Geoprobe 7822DT Drilling Method: Macrocore Ground Surface Elevation: 6.41*
Date Started: 3/18/16 Drive Hammer Weight: N/A Boring Diameter: 2"

Date Completed: 3/18/16

Depth PID Per 6" Sample Description

(ft.) |No.|[Type| Rec. (ppm)

0-r 1| HA 12" 0.0 Black-dark brown, SAND and GRAVEL, trace brick, wet.

1-2 2 | HA 12" 0.0 Black, SAND and GRAVEL, poorly sorted, wet.

2'-3' 3 | HA 12" 0.0 Black, medium to coarse SAND and subangular GRAVEL, poorly sorted,
loose, wet, no staining, no odor.

3-5 4 | HA 24" 0.0 Black-dark gray, fine to medium SAND, trace gravel, wet, no staining, no
odor.

5-6' 5 | HA 127 0.0 Gray-brown, SILT, some fine to coarse sand, poorly sorted, wet, no staining,

no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:
Soil samples from 12’-14" and 23'-25’ submitted for TCL
VOC and TCL SVOC analysis. Soil sample from 23'-25’
also submitted for TAL Metals, TCL Pesticides and PCB
analysis.

Boring log begins approximately 12" below bluestone.
*Ground surface elevation is from top of bluestone.
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Project No.: 3455-2D Boring No.: GW-01
Project Name: LIRR — Sheet _1 of 1
Arch Street By: Keith Robins

Drilling Contractor: AARCO
Drill Rig: Geoprobe

Date Started: 3/15/16

Geologist: Keith Robins Boring Completion Depth: 20°
Drilling Method: Macrocore Ground Surface Elevation: 9.85’
Drive Hammer Weight: N/A Boring Diameter: 2"

Date Completed: 3/21/16

Depth PID Per 6" Sample Description
(ft.) |No.|[Type| Rec. (ppm)

0'-6" 1| HA 6" 0.0 Bluestone.

6"-1’ 2 | HA 6" 0.0 Dark brown, medium to coarse SAND, GRAVEL and STONE, dry-damp.

1-3 3 HA 2" 0.0 Dark brown-brown, medium to coarse SAND, GRAVEL and STONE, trace
brick, concrete, tile, wood, glass, poorly sorted, dense, no staining, no odor.

3-5 4 HA 24" 0.0 Black-dark brown, medium to coarse SAND, GRAVEL and STONE, trace
silt, trace slag, cinders, poorly sorted, dense, no staining, no odor. Water
encountered at 4.5’ bgs.

5-10' | 5 | MC 39" 0.4 07-19": Black, medium to coarse SAND and SLAG, ASH, fine to coarse
GRAVEL, trace brick, fill material, poorly sorted, very loose, wet, no staining,
no odor.

0.4 19"-39": Olive green-light black, fine to medium SAND, trace silt, rock
fragments, trace fill material, poorly sorted, wet, no staining, no odor.
10-15| 6 | MC 43" 0.5 07-11": Black, fine to medium SAND, trace silt, well sorted, no staining, no
odor.
0.5 117-32": Olive-brown, clayey SILT, slightly firm-soft, slightly plastic, wet, no
staining, no odor.
0.5 327-40": Olive green-brown, fine SAND, well sorted, wet.
0.5 407-43": Black, fine SAND, trace silt, well sorted, wet, no staining, no odor.
15-20'| 7 | MC 42" 0.4 07-16": Dark gray, CLAY, trace shells, slightly plastic, soft, damp-moist, no
staining, no odor.
0.4 16"-34". Gray-light gray, clayey SILT, trace fine subrounded gravel, firm-
dense, moist.
0.4 34"-42"; Olive green-brown, silty fine SAND, trace fine gravel, poorly sorted,

compacted-dense, moist-wet, no staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:
Soil samples from 4’-5’, 13'-15" and 18’-20’ submitted for
TCL VOC and TCL SVOC analysis.
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- Project No.: 3455-2D Boring No.: GW-03

p— J 9
ﬂ' ﬁ D&B ENGINEERS Project Name: LIRR — Sheet 1 of 1

. . AND Arch Street By: Keith Robins
A | = 4 ARCHITECTS, PC.
Drilling Contractor: AARCO Geologist: Keith Robins Boring Completion Depth: 20
Drill Rig: Geoprobe Drilling Method: Macrocore Ground Surface Elevation: 8.23’
Date Started: 3/15/16 Drive Hammer Weight: N/A Boring Diameter: 2"

Date Completed: 3/21/16

Depth PID Per 6" Sample Description
(ft.) |No.|[Type| Rec. (ppm)
0-r 1| HA 12" 0.0 Bluestone.
1-3 2 HA 24" 0.0 Black-dark brown, medium to coarse SAND, STONE and GRAVEL, trace
concrete, wood, poorly sorted, dense, no staining, no odor.
3-5 3 | HA 29" 0.7 07-12": Black, medium to coarse SAND, some gravel, trace silt, poorly
sorted, loose, wet, no staining, no odor.
0.7 127-23": Black, fine to medium SAND, some fine to coarse angular gravel,
rock, poorly sorted, very loose, wet, no staining, no odor.
0.7 23"-29": Dark brown, medium SAND, trace fine gravel, well sorted, dense,
wet, no staining, no odor.
5-10 | 4 | MC 52" 0.6 Dark brown-gray, fine to medium SAND, trace silt, coarse subrounded
gravel, well sorted, medium compaction, wet, no staining, no odor.
10-15'| 5 | MC 52" 0.5 0"-5": Dark gray-brown, fine to medium SAND, trace fine gravel, coarse
sand, poorly sorted, wet, no staining, no odor.
2.2 57-48"; Dark gray, CLAY, some organic matter, trace shells, firm, slightly
plastic, damp-moist, some organic odor.
2.2 48"-52": Dark brown-red, Organic Clay and PEAT, slightly plastic, organic
odor, damp.
15-20'| 6 | MC 48" 0.6 07-30": Gray, silty CLAY, trace subrounded gravel, soft-firm, slightly plastic,
damp-moist.
0.6 307-48": Dark brown, SILT and fine SAND, trace black gravel, rock,

muscovite flakes, poorly sorted, compacted, wet, no staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:
Soil samples from 3’-4’, 12’-14’ and 18’-20’ submitted for
TCL VOC and TCL SVOC analysis.

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\GW-03.doc
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D&B ENGINEERS
AND
ARCHITECTS, PC.

Project No.: 3455-2D Boring No.: GW-04D
Project Name: LIRR — Sheet _1 of 1
Arch Street By: Keith Robins

Drilling Contractor: AARCO
Drill Rig: Geoprobe

Date Started: 3/15/16

Geologist: Keith Robins Boring Completion Depth: 19°
Drilling Method: Macrocore Ground Surface Elevation: 7.31’
Drive Hammer Weight: N/A Boring Diameter: 2"

Date Completed: 3/23/16

Depth PID Per 6" Sample Description
(ft.) |No.|[Type| Rec. (ppm)
0-2’ 1| HA 24" 0.0 Bluestone. Encountered water at 2 feet.
2-4 2 | HA 24" 0.0 07-6": Dark gray, medium to coarse SAND, some silt, gravel and stone,
poorly sorted, damp, no staining, no odor.
0.0 67-12": Black, fine to medium SAND, trace fine gravel, cobbles, trace brick,
poorly sorted, damp-moist, no staining, no odor.
0.0 127-18": Olive-brown, medium SAND, well sorted, moist-wet.
0.0 18"-24": Black, fine to medium SAND, some silt, trace gravel, poorly sorted,
dense, moist-wet, no staining, no odor.
4-5 3 | HA 127 0.0 Olive green-brown, silty fine SAND, some fine gravel, compacted, well
sorted, wet, no staining, no odor.
5-10" | 4 | MC 48" 0.2 07-19": Olive-dark brown, medium SAND, trace coarse sand, fine to coarse
gravel, well sorted, wet, no staining, no odor.
0.2 19"-40": Brown, SILT, trace fine sand, well sorted, compacted-dense, wet,
no staining, no odor.
0.2 40"-48"; Dark gray, CLAY, some organic material, slightly plastic-soft,
organic odor, moist.
10-15| 5 | MC 45" 0.2 07-32": Gray, CLAY, some organic material, trace shells, firm, slightly plastic,
no staining, organic odor.
0.2 327-45": Gray-light gray, clayey SILT, trace subrounded stone, slightly
plastic-soft, wet-moist, no staining, no odor.
15-19'| 6 | MC 48" 0.2 07-40": Dark brown-light gray, medium to coarse SAND, well sorted, loose,
wet, no staining, no odor.
0.2 40"-48"; Gray-brown, SILT, trace fine gravel, compact-dense, moist-wet, no

staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:

Soil samples from 2’-3’, 12’-14" and 16’-18’ submitted for
TCL VOC and TCL SVOC analysis. Refusal at 19’ below
top of bluestone.
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Well Construction Log

Site LIRR — Arch Street Job Number 3455 Well No. GW-01
Total Depth 20° Surface Elevation 12.57 Top Riser Elevation 12.20°
Water Levels (Depth, Date, Time) 7.65, 4/27/16, 0725 Date Installed 3/22/16
Riser  Dia. 1” Material PVC Length 12’
Screen  Dia. 1”7 Material PVC Length 10° Slot Size 0.010
SCHEMATIC

Surface Seal Type
Concrete
Stickup

Grout Type Cement/bentonite

6’ Top Seal

Seal Type Bentonite pellets

8’ Top Sand Pack

10’ Top Screen

Sand Pack Type Silica quartz
Size #2/#1/ #00

20’ Bottom Screen

20’ Total Depth of Boring

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\GW-01 Well Construction Log.doc



F | ; D&B ENGINEERS
AND
L! !JARCHITECTS. PC.
Well Construction Log

Site LIRR — Arch Street Job Number 3455 Well No.  GW-02S
Total Depth 7 Surface Elevation 11.15 Top Riser Elevation 10.65’
Water Levels (Depth, Date, Time) 6.15°, 4/27/16, 0726 Date Installed 3/22/16
Riser  Dia. 1” Material PVC Length 4
Screen  Dia. 1”7 Material PVC Length 5 Slot Size 0.010
SCHEMATIC
Surface Seal Type
Concrete
Stickup
Grout Type --

Top Seal

Seal Type Bentonite pellets

1 Top Sand Pack

2’ Top Screen

Sand Pack Type Silica quartz
Size #2/#1/ #00

7 Bottom Screen

7 Total Depth of Boring

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\GW-02S Well Construction Log.doc
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Well Construction Log

Site LIRR — Arch Street Job Number 3455 Well No.  GW-02D
Total Depth 20° Surface Elevation 11.49° Top Riser Elevation 11.05°
Water Levels (Depth, Date, Time) 10.71°, 4/27/16, 0726 Date Installed 3/22/16
Riser  Dia. 1” Material PVC Length 12’
Screen  Dia. 1”7 Material PVC Length 10° Slot Size 0.010
SCHEMATIC

Surface Seal Type
Concrete
Stickup

Grout Type Cement/bentonite

6’ Top Seal

Seal Type Bentonite pellets

8’ Top Sand Pack

10’ Top Screen

Sand Pack Type Silica quartz
Size #2/#1/ #00

20’ Bottom Screen

20’ Total Depth of Boring

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\GW-02D Well Construction Log.doc
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Well Construction Log

Site LIRR — Arch Street Job Number 3455 Well No. GW-03
Total Depth 19’ Surface Elevation 10.88’ Top Riser Elevation 1041
Water Levels (Depth, Date, Time) 12.13’, 4/27/16, 0730 Date Installed 3/21/16
Riser  Dia. 1” Material PVC Length 11
Screen  Dia. 1”7 Material PVC Length 10° Slot Size 0.010
SCHEMATIC

Surface Seal Type
Concrete
Stickup

Grout Type Cement/bentonite

6’ Top Seal

Seal Type Bentonite pellets

8’ Top Sand Pack

9 Top Screen

Sand Pack Type Silica quartz
Size #2/#1/ #00

19’ Bottom Screen

20’ Total Depth of Boring

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\GW-03 Well Construction Log.doc
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Well Construction Log

Site LIRR — Arch Street Job Number 3455 Well No.  GW-04S
Total Depth 8’ Surface Elevation 7.32° Top Riser Elevation 7.01
Water Levels (Depth, Date, Time) 3.28°, 4/27/16, 0730 Date Installed 3/23/16
Riser  Dia. 1” Material PVC Length 3’
Screen  Dia. 1”7 Material PVC Length 5 Slot Size 0.010

SCHEMATIC

Surface Seal Type
Concrete
Flush-mounted

Grout Type --

Top Seal

Seal Type Bentonite pellets

2’ Top Sand Pack

3 Top Screen

Sand Pack Type Silica quartz
Size #2/#1/ #00

8’ Bottom Screen

8’ Total Depth of Boring

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\GW-04S Well Construction Log.doc
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Well Construction Log

Site LIRR — Arch Street Job Number 3455 Well No.  GW-04D
Total Depth 18 Surface Elevation 7.32° Top Riser Elevation 7.12
Water Levels (Depth, Date, Time) 9.18’, 4/27/16, 0728 Date Installed 3/23/16
Riser  Dia. 1” Material PVC Length 8’
Screen  Dia. 1”7 Material PVC Length 10° Slot Size 0.010

SCHEMATIC

Surface Seal Type
Concrete
Flush mounted

Grout Type Cement/bentonite

4 Top Seal

Seal Type Bentonite pellets

6’ Top Sand Pack

8’  Top Screen

Sand Pack Type Silica quartz
Size #2/#1/ #00

18’ Bottom Screen

20’ Total Depth of Boring

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\GW-04D Well Construction Log.doc
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Table 2

Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples

TCL Volatile Organic Compounds

Page 1 of 7

Sample IDJSB-01(13-15)|SB-01(23-25)[SB-02(13-15)[ SB-02(23-25)|SB-03(12-14)] NYCRR 6 Part 375 NYCRR 6 Part 375
Sampling Date] 3/16/2016 3/16/2016 3/17/2016 3/17/2016 3/17/2016 Restricted- Industrial
Start Depth (in Feet) i 23 i 23 12 Residential Use Soil
End Depth (in Feet) 15 25 15 25 14 Use Soil Cleanup Cleanup
Objectives (SCO) | Objectives (SCO)
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/kg ug/kg
VOLATILE COMPOUNDS
1,1,1-Trichloroethane 8.6 U 42 U 10.7 U 45U 57U 100000 1000000
1,1,2,2-Tetrachloroethane 8.6 UJ 42 U 10.7 U 45U 57U -- --
1,1,2-Trichloroethane 86 U 42 U 10.7 U 45U 57U - -
1,1,2-Trichlorotrifluoroethane 8.6 U 42 U 10.7 U 45U 57U - -
1,1-Dichloroethane 8.6 U 42 U 10.7 U 45U 57U 26000 480000
1,1-Dichloroethene 8.6 U 42 U 10.7 U 45U 57U 100000 1000000
1,2,3-Trichlorobenzene 8.6 UJ 42 U 10.7 U 45U 57U - -
1,2,4-Trichlorobenzene 8.6 UJ 42 U 10.7 U 45U 57U - -
1,2-Dibromo-3-Chloropropane 8.6 UJ 42U 10.7 U 45U 57U -- --
1,2-Dibromoethane 8.6 U 42 U 10.7 U 45U 57U -- --
1,2-Dichlorobenzene 8.6 UJ 42 U 10.7 U 45U 57U 100000 1000000
1,2-Dichloroethane 8.6 U 42 U 10.7 U 45U 57U 3100 60000
1,2-Dichloropropane 8.6 U 42 U 10.7 U 45U 57U -- --
1,3-Dichlorobenzene 8.6 UJ 42 U 10.7 U 45U 57U 49000 560000
1,4-Dichlorobenzene 8.6 UJ 42 U 10.7 U 45U 57U 13000 250000
2-Butanone 429 U 212 U 9.6 J 22.7 U 5517 100000 1000000
2-Hexanone 429 U 212 U 53.3 U 227U 28.7 U -- --
4-Methyl-2-Pentanone 429 U 212 U 53.3 U 22.7 U 28.7 U -- --
Acetone 1540 9.1J 3741 227U 40.3 100000 1000000
Benzene 8.6 U 42 U 10.7 U 45U 57U 4800 89000
Bromochloromethane 86U 42 U 10.7 U 45U 57U - -
Bromodichloromethane 8.6 U 42 U 10.7 U 45U 57U -- --
Bromoform 86U 42 U 10.7 U 45U 57U - -
Bromomethane 8.6 U 4.2 U 10.7 U 45U 57U - -
Carbon Disulfide 891 42 U 11.3J 45U 57U -- --
Carbon Tetrachloride 8.6 U 42 U 10.7 U 45U 57U 2400 44000
Chlorobenzene 86 U 42 U 10.7 U 45U 57U 100000 1000000
Chloroethane 8.6 U 42 U 10.7 U 45U 57U - -
Chloroform 8.6 U 42 U 10.7 U 45U 57U 49000 700000
Chloromethane 8.6 U 42 U 10.7 U 45U 57U -- --
cis-1,2-Dichloroethene 51J 1.3 7313 1.1 57U 100000 1000000
cis-1,3-Dichloropropene 8.6 U 42 U 10.7 U 45U 57U -- --
Cyclohexane 8.6 U 42 U 10.7 U 45U 57U -- --
Dibromochloromethane 8.6 U 42 U 10.7 U 45U 57U -- --
Dichlorodifluoromethane 86U 42 U 10.7 U 45U 57U - -
Ethyl Benzene 8.6 U 42 U 10.7 U 45U 57U 41000 780000
Isopropylbenzene 8.6 UJ 42 U 10.7 U 45U 57U -- --
m/p-Xylenes 174 U 85U 213 U 9.1U 115U 100000 1000000
Methyl Acetate 8.6 U 42 U 10.7 U 45U 57U - -
Methyl tert-butyl Ether 251 42 U 51.3 45U 57U 100000 1000000
Methylcyclohexane 8.6 U 42 U 10.7 U 45U 57U - -
Methylene Chloride 7.9 UB 42 U 10.7 U 45U 57U 100000 1000000
0-Xylene 8.6 U 42 U 10.7 U 45U 57U 100000 1000000
Styrene 8.6 U 42 U 107 U 45U 57U - -
t-1,3-Dichloropropene 86U 42 U 10.7 U 45U 57U - -
Tetrachloroethene 8.6 U 42 U 10.7 U 3J 57U 19000 300000
Toluene 8.6 U 42 U 10.7 U 45U 57U 100000 1000000
trans-1,2-Dichloroethene 8.6 U 42 U 107 U 45U 57U 100000 1000000
Trichloroethene 8.6 U 42 U 10.7 U 45U 57U 21000 400000
Trichlorofluoromethane 8.6 U 42 U 10.7 U 45U 57U -- --
Vinyl Chloride 8.6 U 157 7713 45U 57U 900 27000
Total Volatile Organic Compounds] 39.7 12 125 4 46 -- --
Footnotes/Qualifiers: D: Reported from secondary dilution
ug/kg: Micrograms per kilogram E: Exceeded calibration range estimated value
BD: Blind duplicate J: Estimated value or detection limits
u: Analyzed for but not detected -- No standard
UB: Not detected based on blank results Exceeded the Restricted-Residential Use SCO
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Table 2
Long Island Rail Road
Arch Street Yard RI

Subsurface Soil Samples

TCL Volatile Organic Compounds

Page 2 of 7

Sample ID| SB-03(18-20) SB-04(3-5) SB-04(10-12) | SB-04(27-29) | NYCRR 6 Part 375 NYCRR 6 Part 375
Sampling Date 3/17/2016 3/16/2016 3/16/2016 3/16/2016 Restricted- Industrial
Start Depth (in Feet) 18 3 10 27 Residential Use Soil
End Depth (in Feet) 20 5 12 29 Use Soil Cleanup Cleanup
Objectives (SCO) | Objectives (SCO)
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/kg ug/kg
VOLATILE COMPOUNDS
1,1,1-Trichloroethane 48 U 55U 101 U 51U 100000 1000000
1,1,2,2-Tetrachloroethane 48 U 4.6 J+ 101 U 51U -- --
1,1,2-Trichloroethane 48 U 55U 10.1 U 51U -- --
1,1,2-Trichlorotrifluoroethane 48 U 55U 10.1 U 51U -- --
1,1-Dichloroethane 48 U 55U 101 U 51U 26000 480000
1,1-Dichloroethene 48 U 55U 101 U 51U 100000 1000000
1,2,3-Trichlorobenzene 48 U 5.5 UJ 10.1 U 51U -- --
1,2,4-Trichlorobenzene 48 U 5.5 UJ 10.1 U 51U -- --
1,2-Dibromo-3-Chloropropane 48 U 5.5 UJ 101 U 51U -- --
1,2-Dibromoethane 48 U 55U 101 U 51U -- --
1,2-Dichlorobenzene 48 U 5.5 UJ 10.1 U 51U 100000 1000000
1,2-Dichloroethane 48 U 55U 101 U 51U 3100 60000
1,2-Dichloropropane 48 U 55U 101 U 51U -- --
1,3-Dichlorobenzene 48 U 5.5 UJ 101 U 51U 49000 560000
1,4-Dichlorobenzene 48 U 55 UJ 10.1 U 51U 13000 250000
2-Butanone 23.8 U 8.9 9.9 25.6 U 100000 1000000
2-Hexanone 238 U 27.7 U 50.4 U 256 U -- --
4-Methyl-2-Pentanone 23.8 U 27.7 U 50.4 U 25.6 U -- --
Acetone 12.6 J 57 68.7 25.6 U 100000 1000000
Benzene 48 U 147 101 U 51U 4800 89000
Bromochloromethane 48 U 55U 10.1 U 51U -- --
Bromodichloromethane 48 U 55U 101 U 51U -- --
Bromoform 48 U 55U 10.1 U 51U -- --
Bromomethane 4.8 U 55U 10.1 U 51U -- --
Carbon Disulfide 2617 55U 101 U 51U -- --
Carbon Tetrachloride 48 U 55U 101 U 51U 2400 44000
Chlorobenzene 48 U 55U 10.1 U 51U 100000 1000000
Chloroethane 48 U 55U 10.1 U 51U -- --
Chloroform 48 U 55U 101 U 51U 49000 700000
Chloromethane 48 U 55U 101 U 51U -- --
cis-1,2-Dichloroethene 48 U 12.5 43.4 51U 100000 1000000
cis-1,3-Dichloropropene 48 U 55U 101 U 51U -- --
Cyclohexane 48 U 55U 101 U 51U -- --
Dibromochloromethane 48 U 55U 101 U 51U -- --
Dichlorodifluoromethane 48 U 55U 10.1 U 51U -- --
Ethyl Benzene 48 U 55U 101 U 51U 41000 780000
Isopropylbenzene 48 U 4.8 J+ 10.1 U 51U - -
m/p-Xylenes 95U 111 U 202 U 102 U 100000 1000000
Methyl Acetate 48 U 55U 101 U 51U -- --
Methyl tert-butyl Ether 48 U 55U 35.5 1.1 100000 1000000
Methylcyclohexane 48 U 55U 10.1 U 51U - -
Methylene Chloride 48 U 55U 101 U 51U 100000 1000000
o-Xylene 48 U 1.4 101 U 51U 100000 1000000
Styrene 48 U 55U 101 U 51U -- --
t-1,3-Dichloropropene 48 U 55U 101 U 51U -- --
Tetrachloroethene 48 U 19.6 10.5 110 19000 300000
Toluene 48 U 55U 101 U 51U 100000 1000000
trans-1,2-Dichloroethene 48 U 55U 10.1 U 51U 100000 1000000
Trichloroethene 48 U 297 101 U 51U 21000 400000
Trichlorofluoromethane 48 U 55U 101 U 51U -- --
Vinyl Chloride 4.8 U 6 6.2 J 51U 900 27000
Total Volatile Organic Compounds 15 119.1 174.2 2.2 -- --
Footnotes/Qualifiers: Reported from secondary diution
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UB:

D&B ENGINEERS

— 4 ARCHITECTS, PC.

Micrograms per kilogram
Blind duplicate

Analyzed for but not detected
Not detected based on blank results

< mg

- No standard
Exceeded the Restricted-Residential Use SCO

Exceeded calibration range estimated value
Estimated value or detection limits

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\lab data\soil_03_04_2016




Table 2

Long Island Rail Road

Arch Street Yard RI
Subsurface Soil Samples
TCL Volatile Organic Compounds

Page 3 of 7

Sample ID| SB-05(10-11) |SB-05(10-11)BD| SB-05(11-13)| SB-06(8-10) | NYCRR 6 Part 375 | NYCRR 6 Part 375
Sampling Date| 3/16/2016 3/16/2016 3/16/2016 3/17/2016 Restricted- Industrial
Start Depth (in Feet) 10 10 11 8 Residential Use Soil
End Depth (in Feet) 11 11 13 10 Use Soil Cleanup Cleanup
Objectives (SCO) | Objectives (SCO)
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/kg ug/kg
VOLATILE COMPOUNDS
1,1,1-Trichloroethane 53U 5U 76 U 6.2 U 100000 1000000
1,1,2,2-Tetrachloroethane 53U 5U 7.6 UJ 6.2 U -- --
1,1,2-Trichloroethane 53U 5U 76 U 6.2 U -- -
1,1,2-Trichlorotrifluoroethane 53U 5U 76 U 6.2 U -- -
1,1-Dichloroethane 53U 5U 76 U 6.2 U 26000 480000
1,1-Dichloroethene 53U 5U 8.7 6.2 U 100000 1000000
1,2,3-Trichlorobenzene 53U 5U 7.6 UJ 6.2 U -- -
1,2,4-Trichlorobenzene 53U 5U 7.6 UJ 6.2 U -- -
1,2-Dibromo-3-Chloropropane 53U 5U 7.6 UJ 6.2 U -- --
1,2-Dibromoethane 53U 5U 76 U 6.2 U -- --
1,2-Dichlorobenzene 53U 5U 7.6 UJ 6.2 U 100000 1000000
1,2-Dichloroethane 53U 5U 7.6 U 6.2 U 3100 60000
1,2-Dichloropropane 53U 5U 76 U 6.2 U -- --
1,3-Dichlorobenzene 53U 5U 7.6 UJ 6.2 U 49000 560000
1,4-Dichlorobenzene 53U 5U 7.6 UJ 6.2 U 13000 250000
2-Butanone 3.81J 5.9J 15.1J 4.4 ] 100000 1000000
2-Hexanone 26.6 U 251U 378 U 4] -- -
4-Methyl-2-Pentanone 26.6 U 25.1 U 37.8 U 31 -- --
Acetone 15.8J 27.4 75 16.6 J 100000 1000000
Benzene 53U 5U 240 6.2 U 4800 89000
Bromochloromethane 53U 5U 76 U 6.2 U - --
Bromodichloromethane 53U 5U 76 U 6.2 U -- --
Bromoform 53U 5U 76 U 6.2 U -- -
Bromomethane 53U 5U 76 U 6.2 U -- -
Carbon Disulfide 53U 6.2 J 3793 231 -- --
Carbon Tetrachloride 53U 5U 76 U 6.2 U 2400 44000
Chlorobenzene 53U 5U 76 U 6.2 U 100000 1000000
Chloroethane 53U 5U 76 U 6.2 U -- -
Chloroform 53U 5U 76 U 6.2 U 49000 700000
Chloromethane 53U 5U 76 U 6.2 U -- --
cis-1,2-Dichloroethene 880 JD 180 JD 3400 JD 1600 D 100000 1000000
cis-1,3-Dichloropropene 53U 5U 76 U 6.2 U -- --
Cyclohexane 53U 5U 76 U 6.2 U -- --
Dibromochloromethane 53U 5U 76 U 6.2 U -- --
Dichlorodifluoromethane 53U 5U 76 U 6.2 U -- -
Ethyl Benzene 53U 5U 7.6 U 6.2 U 41000 780000
Isopropylbenzene 53U 5U 7.6 UJ 6.2 U -- --
m/p-Xylenes 106 U 101 U 151U 125U 100000 1000000
Methyl Acetate 53U 5U 76 U 6.2 U -- --
Methyl tert-butyl Ether 2.81J 131 26.7 6.2 U 100000 1000000
Methylcyclohexane 53U 5U 76 U 6.2 U -- --
Methylene Chloride 53U 5U 76 U 6.2 U 100000 1000000
o-Xylene 53U 5U 7.6 U 6.2 U 100000 1000000
Styrene 53U 5U 76 U 6.2 U -- -
t-1,3-Dichloropropene 53U 5U 76 U 6.2 U -- --
Tetrachloroethene 20900 JD 7000 JD 31300 D 1300 D 19000 300000
Toluene 53U 5U 2713 6.2 U 100000 1000000
trans-1,2-Dichloroethene 100 J 75.3 7 190 EJ 1523 100000 1000000
Trichloroethene 400 JD 81 JD 2600 JD 22210 21000 400000
Trichlorofluoromethane 53U 5U 76 U 6.2 U -- --
Vinyl Chloride 560 JD 120 JD 2200 JD 410 JD 900 27000
Total Volatile Organic Compounds | 22862 7497 39669 3378 -- --
Footnotes/Qualifiers: D: Reported from secondary diution
ug/kg: Micrograms per kilogram E: Exceeded calibration range estimated value
BD: Blind duplicate J: Estimated value or detection limits
uU: Analyzed for but not detected - No standard
UB: Not detected based on blank results Exceeded the Restricted-Residential Use SCO
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Table 2

Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples

TCL Volatile Organic Compounds

Page 4 of 7

Sample ID|SB-06(11-13)|SB-07(12-14)[SB-07(23-25)] SB-08(4-6) | SB-08(6-8) | NYCRR 6 Part 375 NYCRR 6 Part 375
Sampling Date] 3/17/2016 3/18/2016 3/18/2016 3/17/2016 3/17/2016 Restricted- Industrial
Start Depth (in Feet) 11 12 23] 4 6 Residential Use Soil
End Depth (in Feet) 13 14 25 6 8 Use Soil Cleanup Cleanup
Objectives (SCO) | Objectives (SCO)
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/kg ug/kg
VOLATILE COMPOUNDS
1,1,1-Trichloroethane 6.2 U 57U 43 U 103 U 5U 100000 1000000
1,1,2,2-Tetrachloroethane 6.2 U 57U 43 U 10.3 UJ 5 UJ -- --
1,1,2-Trichloroethane 6.2 U 57U 43 U 103 U 5U - -
1,1,2-Trichlorotrifluoroethane 6.2 U 57U 43 U 103 U 5U - -
1,1-Dichloroethane 6.2 U 57U 43 U 103 U 5U 26000 480000
1,1-Dichloroethene 6.2 U 57U 43 U 103 U 5U 100000 1000000
1,2,3-Trichlorobenzene 6.2 U 57U 43 U 10.3 UJ 5UJ - -
1,2,4-Trichlorobenzene 6.2 U 57U 43 U 10.3 UJ 5 UJ - -
1,2-Dibromo-3-Chloropropane 6.2 U 57U 43 U 10.3 UJ 5 UJ -- --
1,2-Dibromoethane 6.2 U 57U 43U 103 U 5U -- --
1,2-Dichlorobenzene 6.2 U 57U 43 U 10.3 UJ 5UJ 100000 1000000
1,2-Dichloroethane 6.2 U 57U 43 U 103 U 5U 3100 60000
1,2-Dichloropropane 6.2 U 57U 43U 10.3 U 5U -- --
1,3-Dichlorobenzene 6.2 U 57U 43 U 10.3 UJ 5 UJ 49000 560000
1,4-Dichlorobenzene 6.2 U 57U 43 U 10.3 UJ 5UJ 13000 250000
2-Butanone 521 28.7 U 21.7 U 515U 249 U 100000 1000000
2-Hexanone 31U 28.7 U 21.7 U 515U 249 U -- --
4-Methyl-2-Pentanone 31U 28.7 U 21.7 U 515U 249 U -- --
Acetone 33.4 17.1J 1391 140 29.7 100000 1000000
Benzene 6.2 U 57U 43 U 103 U 5U 4800 89000
Bromochloromethane 6.2 U 57U 43 U 10.3 U 5U - -
Bromodichloromethane 6.2 U 57U 43 U 103 U 5U -- --
Bromoform 6.2 U 57U 43 U 103 U 5U - -
Bromomethane 6.2 U 57U 43 U 10.3 U 5U - -
Carbon Disulfide 6.2 U 57U 43 U 46 J 1317 -- --
Carbon Tetrachloride 6.2 U 57U 43 U 103 U 5U 2400 44000
Chlorobenzene 6.2 U 57U 43 U 103 U 5U 100000 1000000
Chloroethane 6.2 U 57U 43 U 103 U 5U - -
Chloroform 6.2 U 57U 43 U 103 U 5U 49000 700000
Chloromethane 6.2 U 57U 43 U 103 U 5U -- --
cis-1,2-Dichloroethene 6.1J 16J 1.4 581J 4.6 J 100000 1000000
cis-1,3-Dichloropropene 6.2 U 57U 43 U 10.3 U 5U -- --
Cyclohexane 6.2 U 57U 43 U 10.3 U 5U -- --
Dibromochloromethane 6.2 U 57U 43 U 103 U 5U -- --
Dichlorodifluoromethane 6.2 U 57U 43 U 103 U 5U - -
Ethyl Benzene 6.2 U 57U 43 U 103 U 5U 41000 780000
Isopropylbenzene 1.4 57U 43 U 10.3 UJ 5UJ - -
m/p-Xylenes 124 U 115U 8.7 U 174 U 10U 100000 1000000
Methyl Acetate 6.2 U 57U 43 U 10.3 U 5U -- --
Methyl tert-butyl Ether 6.2 U 42 ] 43 U 103 U 5U 100000 1000000
Methylcyclohexane 6.2 U 57U 43 U 103 U 5U -- --
Methylene Chloride 6.2 U 5.7 UB 5.1 UB 35.2 5U 100000 1000000
0-Xylene 6.2 U 57U 43 U 103 U 5U 100000 1000000
Styrene 6.2 U 57U 43 U 103 U 5U -- --
t-1,3-Dichloropropene 6.2 U 57U 43 U 10.3 U 5U - -
Tetrachloroethene 2] 281 21 103 U 36J 19000 300000
Toluene 6.2 U 57U 43 U 103 U 5U 100000 1000000
trans-1,2-Dichloroethene 6.2 U 2.8 1.4 103 U 5U 100000 1000000
Trichloroethene 6.2 U 19 43 U 103 U 5U 21000 400000
Trichlorofluoromethane 6.2 U 57U 43 U 103 U 5U -- --
Vinyl Chloride 221 57U 43 U 103 U 4.8 J 900 27000
Total Volatile Organic Compounds] 50.3 33.1 23.9 185.6 44 -- --
Footnotes/Qualifiers: D: Reported from secondary dilution
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ug/kg: Micrograms per kilogram E:
BD: Blind duplicate J:
u: Analyzed for but not detected

UB: Not detected based on blank results
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Exceeded the Restricted-Residential Use SCO

Exceeded calibration range estimated value
Estimated value or detection limits
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Table 2

Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
TCL Volatile Organic Compounds

Page 5 of 7

Sample ID|SB-08(13-15)] GW-01(4-5) |GW-01(13-15)f GW-01(18-20)| GW-03(3-4)| NYCRR 6 Part 375 NYCRR 6 Part 375
Sampling Date| 3/17/2016 | 3/21/2016 3/21/2016 3/21/2016 3/21/2016 Restricted- Industrial
Start Depth (in Feet) 13 4 13 18 8 Residential Use Soil
End Depth (in Feet) 15 5 15 20 4 Use Soil Cleanup Cleanup
Objectives (SCO) | Objectives (SCO)
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/kg ug/kg
VOLATILE COMPOUNDS
1,1,1-Trichloroethane 49 U 5.8 UJ 49 U 43 U 45U 100000 1000000
1,1,2,2-Tetrachloroethane 49 U 5.8 UJ 49 U 43 U 4.5 UJ -- --
1,1,2-Trichloroethane 49 U 58 UJ 49 U 43 U 45U - -
1,1,2-Trichlorotrifluoroethane 49 U 5.8 UJ 49 U 43 U 45U - -
1,1-Dichloroethane 49 U 5.8 UJ 49 U 43 U 45U 26000 480000
1,1-Dichloroethene 49 U 5.8 UJ 49 U 43 U 45U 100000 1000000
1,2,3-Trichlorobenzene 49 U 5.8 UJ 49 U 43 U 45 UJ - -
1,2,4-Trichlorobenzene 49 U 5.8 UJ 49 U 43 U 45 UJ - -
1,2-Dibromo-3-Chloropropane 49 U 5.8 UJ 49 U 43 U 4.5 UJ -- --
1,2-Dibromoethane 49 U 5.8 UJ 49 U 43 U 45U -- --
1,2-Dichlorobenzene 49 U 5.8 UJ 49 U 43 U 45 UJ 100000 1000000
1,2-Dichloroethane 49 U 5.8 UJ 49 U 43 U 45U 3100 60000
1,2-Dichloropropane 49 U 5.8 UJ 49 U 43 U 45U -- --
1,3-Dichlorobenzene 49 U 5.8 UJ 49 U 43 U 4.5 UJ 49000 560000
1,4-Dichlorobenzene 49 U 5.8 UJ 49 U 43 U 45 UJ 13000 250000
2-Butanone 243 U 28.9 UJ 43 7J 215U 223 U 100000 1000000
2-Hexanone 243 U 28.9 UJ 24.7 U 215U 223 U -- --
4-Methyl-2-Pentanone 243 U 10.9 J+ 24.7 U 215U 223 U -- --
Acetone 142 J 30.8 J+ 22J 124 20.0J 100000 1000000
Benzene 49 U 5.8 UJ 49 U 43 U 1.6J 4800 89000
Bromochloromethane 49 U 58 UJ 49 U 43 U 45U - -
Bromodichloromethane 49 U 5.8 UJ 49 U 43 U 45U -- --
Bromoform 49 U 5.8 UJ 49 U 43 U 45 UJ - -
Bromomethane 49 U 5.8 UJ 49 U 43 U 45U - -
Carbon Disulfide 1.2 5.8 UJ 49 U 43 U 45U -- --
Carbon Tetrachloride 49 U 5.8 UJ 49 U 43 U 45U 2400 44000
Chlorobenzene 49 U 5.8 UJ 49 U 43 U 45 UJ 100000 1000000
Chloroethane 49 U 5.8 UJ 49 U 43 U 45U - -
Chloroform 49 U 5.8 UJ 49 U 43U 45U 49000 700000
Chloromethane 49 U 5.8 UJ 49 U 43 U 45U -- --
cis-1,2-Dichloroethene 49 U 5.8 UJ 49 U 43 U 45U 100000 1000000
cis-1,3-Dichloropropene 49 U 5.8 UJ 49 U 43 U 45U -- --
Cyclohexane 49 U 5.8 UJ 49 U 43 U 45U -- --
Dibromochloromethane 49 U 5.8 UJ 49 U 43 U 45U -- --
Dichlorodifluoromethane 49 U 5.8 UJ 49 U 43 U 45U - -
Ethyl Benzene 49 U 5.8 UJ 49 U 43 U 0.97 J+ 41000 780000
Isopropylbenzene 49 U 5.8 UJ 49 U 43 U 1.4 J+ -- --
m/p-Xylenes 9.7 U 11.8 UJ 99 U 8.6 U 3.1 J+ 100000 1000000
Methyl Acetate 49 U 5.8 UJ 49 U 43 U 45U -- --
Methyl tert-butyl Ether 49 U 5.8 UJ 49 U 43 U 45U 100000 1000000
Methylcyclohexane 49 U 5.8 UJ 49 U 43U 8 - --
Methylene Chloride 49 U 5.8 UJ 49 U 43 U 45U 100000 1000000
0-Xylene 49 U 5.8 UJ 49 U 43 U 2.9 J+ 100000 1000000
Styrene 49 U 5.8 UJ 49 U 43 U 45 UJ -- --
t-1,3-Dichloropropene 49 U 58 UJ 49 U 43 U 45U - -
Tetrachloroethene 49 U 5.8 UJ 49 U 43 U 3.0 J+ 19000 300000
Toluene 49 U 5.8 UJ 49 U 43 U 2.4 100000 1000000
trans-1,2-Dichloroethene 49 U 5.8 UJ 49 U 43 U 45U 100000 1000000
Trichloroethene 49 U 5.8 UJ 49 U 43 U 45U 21000 400000
Trichlorofluoromethane 49 U 5.8 UJ 49 U 43 U 45U -- --
Vinyl Chloride 49 U 5.8 UJ 49 U 43 U 45U 900 27000
Total Volatile Organic Compounds] 15.4 41.7 26.3 12.4 43.37 -- --
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Footnotes/Qualifiers:

ug/kg: Micrograms per kilogram

BD: Blind duplicate

u: Analyzed for but not detected

UB: Not detected based on blank results
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- No standard

Reported from secondary dinution
Exceeded calibration range estimated value
Estimated value or detection limits

Exceeded the Restricted-Residential Use SCO
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Table 2

Long Island Rail Road

Arch Street Yard RI

Subsurface Soil Samples

TCL Volatile Organic Compounds

Page 6 of 7

Sample ID] GW-03(12-14) | GW-03(18-20) | GW-04(2-3) [ GW-04(12-14) | NYCRR 6 Part 375 NYCRR 6 Part 375
Sampling Date] 3/21/2016 3/21/2016 3/23/2016 3/23/2016 Restricted- Industrial
Start Depth (in Feet) 12 18 2 12 Residential Use Soil
End Depth (in Feet) 14 20 3 14 Use Soil Cleanup Cleanup
Objectives (SCO) | Objectives (SCO)
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/kg ug/kg
VOLATILE COMPOUNDS
1,1,1-Trichloroethane 9.2 U 51U 49 U 6.5 U 100000 1000000
1,1,2,2-Tetrachloroethane 9.2 U 51U 4.9 UJ 6.5 U -- --
1,1,2-Trichloroethane 9.2 U 51U 49 U 6.5 U -- --
1,1,2-Trichlorotrifluoroethane 9.2 U 51U 49 U 6.5 U -- --
1,1-Dichloroethane 9.2 U 51U 49 U 6.5 U 26000 480000
1,1-Dichloroethene 9.2 U 51U 49 U 6.5 U 100000 1000000
1,2,3-Trichlorobenzene 9.2 U 51U 4.9 UJ 6.5 U -- --
1,2,4-Trichlorobenzene 9.2 U 51U 4.9 UJ 6.5 U -- --
1,2-Dibromo-3-Chloropropane 9.2 U 51U 4.9 UJ 6.5 U -- --
1,2-Dibromoethane 9.2 U 51U 49 U 6.5 U -- --
1,2-Dichlorobenzene 9.2 U 51U 4.9 UJ 6.5 U 100000 1000000
1,2-Dichloroethane 9.2 U 51U 49 U 6.5 U 3100 60000
1,2-Dichloropropane 9.2 U 51U 49 U 6.5 U -- --
1,3-Dichlorobenzene 9.2 U 51U 4.9 UJ 6.5 U 49000 560000
1,4-Dichlorobenzene 9.2 U 51U 4.9 UJ 6.5 U 13000 250000
2-Butanone 46.1 U 25.4 U 243 U 325U 100000 1000000
2-Hexanone 46.1 U 254 U 243 U 325U -- --
4-Methyl-2-Pentanone 46.1 U 254 U 243 U 325U -- --
Acetone 60.7 J 285 J 22.7J 141 100000 1000000
Benzene 9.2 U 51U 49 U 6.5 U 4800 89000
Bromochloromethane 9.2 U 51U 49 U 6.5 U -- --
Bromodichloromethane 9.2 U 51U 49 U 6.5 U -- --
Bromoform 9.2 U 51U 4.9 UJ 6.5 U -- --
Bromomethane 9.2 U 51U 49 U 6.5 U -- --
Carbon Disulfide 43.5 51U 49 U 3.2 -- --
Carbon Tetrachloride 9.2 U 51U 49 U 6.5 U 2400 44000
Chlorobenzene 9.2 U 51U 4.9 UJ 6.5 U 100000 1000000
Chloroethane 9.2 U 51U 49 U 6.5 U -- --
Chloroform 9.2 U 51U 49 U 6.5 U 49000 700000
Chloromethane 9.2 U 51U 49 U 6.5 U -- --
cis-1,2-Dichloroethene 9.2 U 51U 49 U 6.5 U 100000 1000000
cis-1,3-Dichloropropene 9.2 U 51U 49 U 6.5 U -- --
Cyclohexane 9.2 U 51U 49 U 6.5 U -- --
Dibromochloromethane 9.2 U 51U 49 U 6.5 U -- --
Dichlorodifluoromethane 9.2 U 51U 49 U 6.5 U -- --
Ethyl Benzene 9.2 U 51U 49 U 6.5 U 41000 780000
Isopropylbenzene 9.2 U 51U 49 U 6.5 U -- --
m/p-Xylenes 184 U 10.2 U 9.7 U 13U 100000 1000000
Methyl Acetate 9.2 U 51U 49 U 6.5U -- --
Methyl tert-butyl Ether 9.2 U 51U 49 U 6.5 U 100000 1000000
Methylcyclohexane 9.2 U 51U 49 U 6.5 U - -
Methylene Chloride 9.2 U 51U 331 7.5 100000 1000000
o-Xylene 9.2 U 51U 49 U 6.5 U 100000 1000000
Styrene 9.2 U 51U 4.9 UJ 6.5 U -- --
t-1,3-Dichloropropene 9.2 U 51U 49 U 6.5 U -- --
Tetrachloroethene 9.2 U 51U 49 U 6.5 U 19000 300000
Toluene 9.2 U 51U 49 U 6.5 U 100000 1000000
trans-1,2-Dichloroethene 9.2 U 51U 49 U 6.5 U 100000 1000000
Trichloroethene 9.2 U 51U 49 U 6.5 U 21000 400000
Trichlorofluoromethane 9.2 U 51U 49 U 6.5 U -- --
Vinyl Chloride 9.2 U 51U 49 U 6.5 U 900 27000
Total Volatile Organic Compounds| 104.2 28.5 26 24.8 -- --
Footnotes/Qualifiers: D: Reported from secondary dinution
ug/kg: Micrograms per kilogram E: Exceeded calibration range estimated value
BD: Blind duplicate J: Estimated value or detection limits
u: Analyzed for but not detected - No standard
UB: Not detected based on blank results Exceeded the Restricted-Residential Use SCO
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Table 2
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
TCL Volatile Organic Compounds

Page 7 of 7

Sample ID] GW-04(12-14)BD| GW-04(16-18) | NYCRR 6 Part 375 NYCRR 6 Part 375
Sampling Date 3/23/2016 3/23/2016 Restricted- Industrial
Start Depth (in Feet) 12 16 Residential Use Soil
End Depth (in Feet) 14 18 Use Soil Cleanup Cleanup
Objectives (SCO) | Objectives (SCO)
Units ug/Kg ug/Kg ug/kg ug/kg
VOLATILE COMPOUNDS
1,1,1-Trichloroethane 7U 45U 100000 1000000
1,1,2,2-Tetrachloroethane 7U 45U -- --
1,1,2-Trichloroethane 7U 45U -- --
1,1,2-Trichlorotrifluoroethane 7U 45 U -- --
1,1-Dichloroethane 7U 45U 26000 480000
1,1-Dichloroethene 7U 45U 100000 1000000
1,2,3-Trichlorobenzene 7U 45U -- --
1,2,4-Trichlorobenzene 7U 45 U -- --
1,2-Dibromo-3-Chloropropane 7U 45U -- --
1,2-Dibromoethane 7U 45U -- --
1,2-Dichlorobenzene 7U 45U 100000 1000000
1,2-Dichloroethane 7U 45 U 3100 60000
1,2-Dichloropropane 7U 45U -- --
1,3-Dichlorobenzene 7U 45U 49000 560000
1,4-Dichlorobenzene 7U 45U 13000 250000
2-Butanone 352 U 224 U 100000 1000000
2-Hexanone 352U 224 U -- --
4-Methyl-2-Pentanone 352 U 224 U - -
Acetone 18.7 J 9.7 100000 1000000
Benzene 7U 45U 4800 89000
Bromochloromethane 7U 45U -- --
Bromodichloromethane 7U 45U -- --
Bromoform 7U 45U -- --
Bromomethane 7U 45 U -- --
Carbon Disulfide 10.2 J 273 -- --
Carbon Tetrachloride 7U 45U 2400 44000
Chlorobenzene 7U 45U 100000 1000000
Chloroethane 7U 45U -- --
Chloroform 7U 45U 49000 700000
Chloromethane 7U 45U -- --
cis-1,2-Dichloroethene 7U 45U 100000 1000000
cis-1,3-Dichloropropene 7U 45U -- --
Cyclohexane 7U 45U -- -
Dibromochloromethane 7U 45U - -
Dichlorodifluoromethane 7U 45U -- --
Ethyl Benzene 7U 45 U 41000 780000
Isopropylbenzene 7U 45U - -
m/p-Xylenes 141 U 9 U 100000 1000000
Methyl Acetate 7U 45U -- --
Methyl tert-butyl Ether 7U 45U 100000 1000000
Methylcyclohexane 7U 45U - -
Methylene Chloride 7U 5.1 100000 1000000
o-Xylene 7U 45U 100000 1000000
Styrene 7U 45U -- --
t-1,3-Dichloropropene 7U 45U -- --
Tetrachloroethene 7U 45U 19000 300000
Toluene 7U 45U 100000 1000000
trans-1,2-Dichloroethene 7U 45 U 100000 1000000
Trichloroethene 7U 45U 21000 400000
Trichlorofluoromethane 7U 45U - -
Vinyl Chloride 7U 45 U 900 27000
Total Volatile Organic Compounds] 28.9 175 -- --

Footnotes/Qualifiers:
ug/kg: Micrograms per kilogram

Reported from secondary dilution
Exceeded calibration range estimated value
BD: Blind duplicate Estimated value or detection limits

u: Analyzed for but not detected - No standard

UB: Not detected based on blank results Exceeded the Restricted-Residential Use SCO
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Table 3 Page 1 of 8
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
TCL Semivolatile Organic Compounds
Sample ID]  SB-01(13-15) SB-01(23-25) SB-02(13-15) SB-02(23-25) SB-03(12-14) SB-03(18-20) SB-04(3-5)
Sampling Date 3/16/2016 3/16/2016 3/17/2016 3/17/2016 3/17/2016 3/17/2016 3/16/2016
Start Depth (in Feet) 13 23 13 23 12 18 3
End Depth (in Feet) 15 25 15 25 14 20 5
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
NYCRR 6 Part 375 [NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) | Objectives (SCO)
ug/kg ug/kg
SEMIVOLATILE COMPOUNDS
1,1-Biphenyl -- -- 550 U 370 U 580 U 380 U 410 U 380 U 300 J
1,2,4,5-Tetrachlorobenzene -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
1,4-Dioxane 13000 250000 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2,2-oxybis(1-Chloropropane) -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2,3,4,6-Tetrachlorophenol -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2,4,5-Trichlorophenol -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2,4,6-Trichlorophenol - - 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2,4-Dichlorophenol -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2,4-Dimethylphenol -- -- 550 U 370 U 580 U 380 U 410 U 380 U 100 J
2,4-Dinitrophenol -- -- 550 UJ 370 UJ 580 UJ 380 UJ 410 UJ 380 UJ 400 UJ
2,4-Dinitrotoluene - - 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2,6-Dinitrotoluene -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2-Chloronaphthalene -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2-Chlorophenol -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2-Methylnaphthalene - - 550 U 370 U 580 U 380 U 410 U 380 U 990
2-Methylphenol 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2-Nitroaniline -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2-Nitrophenol -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
3,3-Dichlorobenzidine - - 550 U 370 U 580 U 380 U 410 U 380 U 400 U
3+4-Methylphenols 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 400 U
3-Nitroaniline -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
4,6-Dinitro-2-methylphenol -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
4-Bromophenyl-phenylether - - 550 U 370 U 580 U 380 U 410 U 380 U 400 U
4-Chloro-3-methylphenol -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
4-Chloroaniline -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
4-Chlorophenyl-phenylether -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
4-Nitroaniline - - 550 U 370 U 580 U 380 U 410 U 380 U 400 U
4-Nitrophenol -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Acenaphthene 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 2300
Acenaphthylene 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Acetophenone -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Anthracene 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 5600 D
Atrazine -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Benzaldehyde -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Benzo(a)anthracene 1000 11000 550 U 370 U 580 U 380 U 410 U 380 U 5300 D
Benzo(a)pyrene 1000 1100 550 U 370 U 580 U 380 U 410 U 380 U E;D‘O_
Benzo(b)fluoranthene 1000 11000 550 U 370 U 580 U 380 U 410 U 380 U 4000 D
Benzo(g,h,i)perylene 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 1500

See next page for Footnotes/Qualifiers
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Table 3 Page 2 of 8
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
TCL Semivolatile Organic Compounds
Sample ID]  SB-01(13-15) SB-01(23-25) SB-02(13-15) SB-02(23-25) SB-03(12-14) SB-03(18-20) SB-04(3-5)
Sampling Date 3/16/2016 3/16/2016 3/17/2016 3/17/2016 3/17/2016 3/17/2016 3/16/2016
Start Depth (in Feet) 13 23 13 23 12 18 3
End Depth (in Feet) 15 25 15 25 14 20 5
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
NYCRR 6 Part 375 [NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) | Objectives (SCO)
ug/kg ug/kg
COMPOUNDS CONTINUED
Benzo(k)fluoranthene 3900 110000 550 U 370 U 580 U 380 U 410 U 380 U 1100
bis(2-Chloroethoxy)methane -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
bis(2-Chloroethyl)ether -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Bis(2-ethylhexyl)phthalate - - 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Butylbenzylphthalate -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Caprolactam -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Carbazole -- -- 550 U 370 U 580 U 380 U 410 U 380 U 1600
Chrysene 3900 110000 550 U 370 U 580 U 380 U 410 U 380 U 3800 JD
Dibenzo(a,h)anthracene 330 1100 550 U 370 U 580 U 380 U 410 U 380 U 430
Dibenzofuran 59000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 1900
Diethylphthalate -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Dimethylphthalate - - 1000 550 1000 620 660 620 520
Di-n-butylphthalate -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Di-n-octyl phthalate -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Fluoranthene 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 10000 D
Fluorene 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 2700
Hexachlorobenzene 1200 12000 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Hexachlorobutadiene -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Hexachlorocyclopentadiene -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Hexachloroethane - - 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Indeno(1,2,3-cd)pyrene 500 11000 550 U 370 U 580 U 380 U 410 U 380 U 1900
Isophorone -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Naphthalene 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 1400
Nitrobenzene 15000 140000 550 U 370 U 580 U 380 U 410 U 380 U 400 U
n-Nitroso-di-n-propylamine -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
n-Nitrosodiphenylamine -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Pentachlorophenol 6700 55000 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Phenanthrene 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 17100 D
Phenol 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Pyrene 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 7500 D
Total Semivolatile Compounds - - 1000 550 1000 620 660 620 72940
Footnotes/Quamers:
ug/kg: Micrograms per kilogram  --: No standard
BD:  Blind duplicate |Exceeded the Industrial Use SCO |
U: Analyzed for but not detected
D: Reported from secondary dilution
J: Estimated value or detection limits

Exceeded the Restricted-Residential Use SCO
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Long Island Rail Road

Table 3

Arch Street Yard RI

Subsurface Soil Samples
TCL Semivolatile Organic Compounds
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Sample ID] SB-04(10-12) SB-04(27-29) SB-05(10-11) SB-05(10-11) BD | SB-05(11-13) SB-06(8-10) SB-06(11-13)
Sampling Date 3/16/2016 3/16/2016 3/16/2016 3/16/2016 3/16/2016 3/17/2016 3/17/2016
Start Depth (in Feet) 10 27 10 10 11 8 11
End Depth (in Feet) 12 29 11 11 13 10 13
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
NYCRR 6 Part 375 | NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) | Objectives (SCO)
ug/kg ug/kg
SEMIVOLATILE COMPOUNDS
1,1-Biphenyl - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
1,2,4,5-Tetrachlorobenzene - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
1,4-Dioxane 13000 250000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2,2-oxybis(1-Chloropropane) -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2,3,4,6-Tetrachlorophenol - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2,4,5-Trichlorophenol - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2,4,6-Trichlorophenol -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2,4-Dichlorophenol - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2,4-Dimethylphenol - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2,4-Dinitrophenol - - 570 UJ 370 UJ 400 UJ 390 UJ 490 UJ 430 UJ 380 UJ
2,4-Dinitrotoluene -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2,6-Dinitrotoluene - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2-Chloronaphthalene - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2-Chlorophenol - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2-Methylnaphthalene -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2-Methylphenol 100000 1000000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2-Nitroaniline - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2-Nitrophenol - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
3,3-Dichlorobenzidine - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
3+4-Methylphenols 100000 1000000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
3-Nitroaniline - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
4,6-Dinitro-2-methylphenol - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
4-Bromophenyl-phenylether - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
4-Chloro-3-methylphenol -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
4-Chloroaniline - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
4-Chlorophenyl-phenylether -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
4-Nitroaniline - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
4-Nitrophenol - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Acenaphthene 100000 1000000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Acenaphthylene 100000 1000000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Acetophenone -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Anthracene 100000 1000000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Atrazine - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Benzaldehyde - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Benzo(a)anthracene 1000 11000 570 U 370 U 400 U 390 U 490 U 92.31J 380 U
Benzo(a)pyrene 1000 1100 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Benzo(b)fluoranthene 1000 11000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Benzo(g,h,i)perylene 100000 1000000 570 U 370 U 400 U 390 U 490 U 430 U 380 U

See next page for Footnotes/Qualifiers
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Table 3
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples

TCL Semivolatile Organic Compounds

Page 4 of 8

Sample ID]  SB-04(10-12) SB-04(27-29) SB-05(10-11) | SB-05(10-11) BD | SB-05(11-13) SB-06(8-10) SB-06(11-13)
Sampling Date 3/16/2016 3/16/2016 3/16/2016 3/16/2016 3/16/2016 3/17/2016 3/17/2016
Start Depth (in Feet) 10 27 10 10 11 8 11
End Depth (in Feet) 12 29 11 11 13 10 13
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
NYCRR 6 Part 375 [ NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) | Objectives (SCO)
ug/kg ug/kg
COMPOUNDS CONTINUED
Benzo(k)fluoranthene 3900 110000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
bis(2-Chloroethoxy)methane -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
bis(2-Chloroethyl)ether -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Bis(2-ethylhexyl)phthalate -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Butylbenzylphthalate -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Caprolactam -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Carbazole -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Chrysene 3900 110000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Dibenzo(a,h)anthracene 330 1100 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Dibenzofuran 59000 1000000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Diethylphthalate -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Dimethylphthalate - - 890 580 660 680 860 550 610
Di-n-butylphthalate -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Di-n-octyl phthalate -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Fluoranthene 100000 1000000 570 U 370 U 84.31J 390 U 490 U 170 J 380 U
Fluorene 100000 1000000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Hexachlorobenzene 1200 12000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Hexachlorobutadiene - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Hexachlorocyclopentadiene -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Hexachloroethane - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Indeno(1,2,3-cd)pyrene 500 11000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Isophorone -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Naphthalene 100000 1000000 570 U 370 U 400 U 390 U 490 U 160 J 380 U
Nitrobenzene 15000 140000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
n-Nitroso-di-n-propylamine -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
n-Nitrosodiphenylamine - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Pentachlorophenol 6700 55000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Phenanthrene 100000 1000000 570 U 370 U 400 U 390 U 490 U 180 J 380 U
Phenol 100000 1000000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Pyrene 100000 1000000 570 U 370 U 91.6J 390 U 490 U 190 J 380 U
Total Semivolatile Compounds - - 890 580 835.9 680 860 1342.3 610

Footnotes/Quamers:
ug/kg: Micrograms per kilogram

BD: Blind duplicate

==l No standard

|Exceeded the Industrial Use SCO

U: Analyzed for but not detected
D: Reported from secondary dilution
J: Estimated value or detection limits

Exceeded the Restricted-Residential Use SCO
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Long Island Rail Road

Subsurface Soil Samples

Table 3

Arch Street Yard RI

TCL Semivolatile Organic Compounds

Page 5 of 8

Sample ID] SB-07(12-14) SB-07(23-25) SB-08(4-6) SB-08(6-8) SB-08(13-15) GW-01(4-5) GW-01(13-15)
Sampling Date 3/18/2016 3/18/2016 3/17/2016 3/17/2016 3/17/2016 3/21/2016 3/21/2016
Start Depth (in Feet) 12 23 4 6 13 4 13
End Depth (in Feet) 14 25 6 8 15 5 15
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
NYCRR 6 Part 375 | NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) | Objectives (SCO)
ug/kg ug/kg
SEMIVOLATILE COMPOUNDS
1,1-Biphenyl - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
1,2,4,5-Tetrachlorobenzene - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
1,4-Dioxane 13000 250000 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2,2-oxybis(1-Chloropropane) -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2,3,4,6-Tetrachlorophenol - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2,4,5-Trichlorophenol - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2,4,6-Trichlorophenol - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2,4-Dichlorophenol - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2,4-Dimethylphenol - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2,4-Dinitrophenol - - 450 U 360 U 660 UJ 380 UJ 380 U 400 U 390 U
2,4-Dinitrotoluene - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2,6-Dinitrotoluene - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2-Chloronaphthalene - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2-Chlorophenol - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2-Methylnaphthalene - - 450 U 360 U 290 J 380 U 380 U 400 U 390 U
2-Methylphenol 100000 1000000 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2-Nitroaniline - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2-Nitrophenol - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
3,3-Dichlorobenzidine - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
3+4-Methylphenols 100000 1000000 450 U 360 U 660 U 380 U 380 U 400 U 390 U
3-Nitroaniline - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
4,6-Dinitro-2-methylphenol - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
4-Bromophenyl-phenylether - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
4-Chloro-3-methylphenol -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
4-Chloroaniline - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
4-Chlorophenyl-phenylether -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
4-Nitroaniline - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
4-Nitrophenol - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Acenaphthene 100000 1000000 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Acenaphthylene 100000 1000000 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Acetophenone -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Anthracene 100000 1000000 450 U 360 U 230 J 100 J 380 U 904 J 390 U
Atrazine - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Benzaldehyde - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Benzo(a)anthracene 1000 11000 450 U 360 U 590 J 220 J 380 U 330 J 390 U
Benzo(a)pyrene 1000 1100 450 U 360 U 520 J 190 J 380 U 250 J 390 U
Benzo(b)fluoranthene 1000 11000 450 U 360 U 680 260 J 380 U 340 J 390 U
Benzo(g,h,i)perylene 100000 1000000 450 U 360 U 320 J 120 J 380 U 140 J 390 U

See next page for Footnotes/Qualifiers
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Table 3
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples

TCL Semivolatile Organic Compounds
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Sample ID]  SB-0/(12-14) SB-07(23-25) SB-08(4-6) SB-08(6-8) SB-08(13-15) GW-01(4-5) GW-01(13-15)
Sampling Date 3/18/2016 3/18/2016 3/17/2016 3/17/2016 3/17/2016 3/21/2016 3/21/2016
Start Depth (in Feet) 12 23 4 6 13 4 13
End Depth (in Feet) 14 25 6 8 15 5 15
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
NYCRR 6 Part 375 [ NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) | Objectives (SCO)
ug/kg ug/kg
COMPOUNDS CONTINUED
Benzo(k)fluoranthene 3900 110000 450 U 360 U 300 J 100 J 380 U 180 J 390 U
bis(2-Chloroethoxy)methane -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
bis(2-Chloroethyl)ether -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Bis(2-ethylhexyl)phthalate - - 450 U 360 U 290 J 140 J 380 U 130 J 390 U
Butylbenzylphthalate -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Caprolactam -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Carbazole -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Chrysene 3900 110000 450 U 360 U 630 J 220 J 380 U 280 J 390 U
Dibenzo(a,h)anthracene 330 1100 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Dibenzofuran 59000 1000000 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Diethylphthalate -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Dimethylphthalate - - 800 600 970 450 750 590 J 660 J
Di-n-butylphthalate -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Di-n-octyl phthalate -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Fluoranthene 100000 1000000 450 U 360 U 1100 410 380 U 430 J 390 U
Fluorene 100000 1000000 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Hexachlorobenzene 1200 12000 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Hexachlorobutadiene -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Hexachlorocyclopentadiene -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Hexachloroethane - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Indeno(1,2,3-cd)pyrene 500 11000 450 U 360 U 240 J 9151 380 U 170 J 390 U
Isophorone -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Naphthalene 100000 1000000 450 U 360 U 300 J 88.9J 380 U 400 U 390 U
Nitrobenzene 15000 140000 450 U 360 U 660 U 380 U 380 U 400 U 390 U
n-Nitroso-di-n-propylamine -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
n-Nitrosodiphenylamine - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Pentachlorophenol 6700 55000 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Phenanthrene 100000 1000000 450 U 360 U 820 340 J 380 U 300 J 390 U
Phenol 100000 1000000 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Pyrene 100000 1000000 450 U 360 U 950 400 380 U 370 J 390 U
Total Semivolatile Compounds - - 800 600 8230 3130.4 750 3600.4 660

Footnotes/Quamers:
ug/kg: Micrograms per kilogram

BD: Blind duplicate

==l No standard

|Exceeded the Industrial Use SCO

U: Analyzed for but not detected
D: Reported from secondary dilution
J: Estimated value or detection limits

Exceeded the Restricted-Residential Use SCO
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TCL Semivolatile Organic Compounds

Table 3

Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples

Page 7 of 8

Sample ID] GW-01(18-20) GW-03(3-4) GW-03(12-14) | GW-03(18-20) | GW-04(2-3) GW-04(12-14) | GW-04(12-14)BD | GW-04(16-18)
Sampling Date 3/21/2016 3/21/2016 3/21/2016 3/21/2016 3/23/2016 3/23/2016 3/23/2016 3/23/2016
Start Depth (in Feet) 18 3 12 18 2 12 12 16
End Depth (in Feet) 20 4 14 20 3 14 14 18
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
NYCRR 6 Part 375 | NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) | Objectives (SCO)
ug/kg ug/kg
SEMIVOLATILE COMPOUNDS
1,1-Biphenyl - - 370 U 77.7 3 540 U 390 U 370 U 520 U 550 U 370 U
1,2,4,5-Tetrachlorobenzene - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
1,4-Dioxane 13000 250000 370 U 360 U 540 U 390 U 370 UJ 520 UJ 550 UJ 370 UJ
2,2-oxybis(1-Chloropropane) - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2,3,4,6-Tetrachlorophenol - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2,4,5-Trichlorophenol - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2,4,6-Trichlorophenol - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2,4-Dichlorophenol - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2,4-Dimethylphenol - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2,4-Dinitrophenol - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2,4-Dinitrotoluene - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2,6-Dinitrotoluene - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2-Chloronaphthalene - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2-Chlorophenol - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2-Methylnaphthalene - - 370 U 310 J 540 U 390 U 110 J 520 U 550 U 370 U
2-Methylphenol 100000 1000000 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2-Nitroaniline - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2-Nitrophenol - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
3,3-Dichlorobenzidine - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
3+4-Methylphenols 100000 1000000 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
3-Nitroaniline - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
4,6-Dinitro-2-methylphenol - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
4-Bromophenyl-phenylether - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
4-Chloro-3-methylphenol -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
4-Chloroaniline - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
4-Chlorophenyl-phenylether -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
4-Nitroaniline - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
4-Nitrophenol - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Acenaphthene 100000 1000000 370 U 280 J 540 U 390 U 660 J 520 U 550 U 370 U
Acenaphthylene 100000 1000000 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Acetophenone -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Anthracene 100000 1000000 370 U 540 J 540 U 390 U 1200 J 520 U 550 U 370 U
Atrazine - - 370 U 540 J 540 U 390 U 370 U 520 U 550 U 370 U
Benzaldehyde - - 370 U 360 U 540 U 390 U 370 UJ 520 UJ 550 UJ 370 UJ
Benzo(a)anthracene 1000 11000 370 U 610 J 540 U 390 U 1200 J 520 U 550 U 370 U
Benzo(a)pyrene 1000 1100 370 U 370 J 540 U 390 U 810 J 520 U 550 U 370 U
Benzo(b)fluoranthene 1000 11000 370 U 580 J 540 U 390 U 950 J 520 U 550 U 370 U
Benzo(g,h,i)perylene 100000 1000000 370 U 190 J 540 U 390 U 430 J 520 U 550 U 370 U

See next page for Footnotes/Qualifiers
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TCL Semivolatile Organic Compounds

Table 3
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples

Page 8 of 8

Sample ID] GW-01(18-20) GW-03(3-4) | GW-03(12-14) | GW-03(18-20) | GW-04(2-3) | GW-04(12-14) | GW-04(12-14)BD] GW-04(16-18)
Sampling Date 3/21/2016 3/21/2016 3/21/2016 3/21/2016 3/23/2016 3/23/2016 3/23/2016 3/23/2016
Start Depth (in Feet) 18 3 12 18 2 12 12 16
End Depth (in Feet) 20 4 14 20 3 14 14 18
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
NYCRR 6 Part 375 [ NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) | Objectives (SCO)
ug/kg ug/kg
COMPOUNDS CONTINUED
Benzo(k)fluoranthene 3900 110000 370 U 270 J 540 U 390 U 290 J 520 U 550 U 370 U
bis(2-Chloroethoxy)methane -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
bis(2-Chloroethyl)ether -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Bis(2-ethylhexyl)phthalate - - 370 U 120 J 540 U 390 U 370 U 520 U 550 U 370 U
Butylbenzylphthalate -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Caprolactam -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Carbazole -- -- 370 U 360 U 540 U 390 U 410 J 520 U 550 U 370 U
Chrysene 3900 110000 370 U 660 J 540 U 390 U 990 J 520 U 550 U 370 U
Dibenzo(a,h)anthracene 330 1100 370 U 360 U 540 U 390 U 120 J 520 U 550 U 370 U
Dibenzofuran 59000 1000000 370 U 340 J 540 U 390 U 430 J 520 U 550 U 370 U
Diethylphthalate -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Dimethylphthalate - - 370 J 240 J 440 J 580 J 510 J 960 J 780 J 590 J
Di-n-butylphthalate -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Di-n-octyl phthalate -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Fluoranthene 100000 1000000 370 U 1500 J 540 U 390 U 2000 J 520 U 550 U 370 U
Fluorene 100000 1000000 370 U 230 J 540 U 390 U 690 J 520 U 550 U 370 U
Hexachlorobenzene 1200 12000 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Hexachlorobutadiene -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Hexachlorocyclopentadiene -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Hexachloroethane - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Indeno(1,2,3-cd)pyrene 500 11000 370 U 270 J 540 U 390 U 600 J 520 U 550 U 370 U
Isophorone -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Naphthalene 100000 1000000 370 U 420 J 540 U 390 U 200 J 520 U 550 U 370 U
Nitrobenzene 15000 140000 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
n-Nitroso-di-n-propylamine -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
n-Nitrosodiphenylamine -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Pentachlorophenol 6700 55000 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Phenanthrene 100000 1000000 370 U 850 J 540 U 390 U 3000 D 520 U 550 U 370 U
Phenol 100000 1000000 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Pyrene 100000 1000000 370 U 1000 J 540 U 390 U 2000 J 520 U 550 U 370 U
Total Semivolatile Compounds - - 370 9397.7 440 580 16600 960 780 590

Footnotes/Quamers:
ug/kg: Micrograms per kilogram

BD: Blind duplicate

==l No standard

|Exceeded the Industrial Use SCO

U: Analyzed for but not detected
D: Reported from secondary dilution
J: Estimated value or detection limits

Exceeded the Restricted-Residential Use SCO
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Table 4 Page 1 of 6
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
Polychlorinated Biphenyls (PCBs)
Sample ID] SB-03(12-14) SB-04(3-5) SB-05(10-11) | SB-05(10-11) BD| SB-06(8-10) SB-07(12-14) SB-09(0-1)
Sampling Date 3/17/2016 3/16/2016 3/16/2016 3/16/2016 3/17/2016 3/18/2016 3/18/2016
Start Depth (in Feet) 12 3 10 10 8 12 0
End Depth (in Feet) 14 5 11 11 10 14 1
Units ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
NYCRR 6 Part 375 NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) Objectives (SCO)
ug/kg ug/kg
PCBS
Aroclor 1016 1000 25000 21.2 U 20.8 UJ 205 U 20.1 UJ 223 UJ 23.4 UJ 20 U
Aroclor 1221 1000 25000 212 U 20.8 UJ 205U 20.1 UJ 22.3 U 234 UJ 20U
Aroclor 1232 1000 25000 21.2 U 20.8 UJ 205 U 20.1 UJ 22.3 UJ 23.4 UJ 20U
Aroclor 1242 1000 25000 21.2 U 20.8 UJ 205U 20.1 UJ 22.3 UJ 23.4 UJ 20U
Aroclor 1248 1000 25000 21.2 U 20.8 UJ 205U 20.1 UJ 223 UJ 23.4 UJ 20 U
Aroclor 1254 1000 25000 212 U 20.8 UJ 205U 20.1 UJ 22.3 U 234 UJ 20U
Aroclor 1260 1000 25000 21.2 U 20.8 UJ 205 U 20.1 UJ 223 UJ 23.4 UJ 20U
Aroclor-1262 1000 25000 21.2 U 20.8 UJ 205U 20.1 UJ 223 UJ 23.4 UJ 20U
Aroclor-1268 1000 25000 21.2 U 20.8 UJ 205U 20.1 UJ 223 UJ 23.4 UJ 20U
Total PCBs 1000 25000 0 0 0 0 0 0 0

Footnotes/Qualifiers:
ug/kg: Micrograms per kilogram

Analyzed for but not detected

BD: Blind duplicate
J: Estimated value or detection limits
- No standard
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Table 4
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
Polychlorinated Biphenyls (PCBs)

Page 2 of 6

Sample ID SB-09(2-3) SB-09(4-5) SB-09(7-8) SB-10(0-1) SB-10(2-3) SB-10(4-5) SB-10(4-5) BD
Sampling Date 3/18/2016 3/18/2016 3/18/2016 3/16/2016 3/18/2016 3/18/2016 3/18/2016
Start Depth (in Feet) 2 4 7 0 2 4 4
End Depth (in Feet) 3 ® 8 1 3 ® 5
Units ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
NYCRR 6 Part 375 | NYCRR 6 Part 375
Restricted- Industrial
Residential Use Saoil
Use Soil Cleanup Cleanup
Objectives (SCO) Objectives (SCO)
ug/kg ug/kg
PCBS
Aroclor 1016 1000 25000 218 U 20.4 UJ 20U 18.8 U 21.4 UJ 21 U 21.7 U
Aroclor 1221 1000 25000 218 U 20.4 UJ 20U 18.8 U 21.4 UJ 21 U 21.7 U
Aroclor 1232 1000 25000 21.8 U 20.4 UJ 20U 18.8 U 21.4 UJ 21 U 21.7 U
Aroclor 1242 1000 25000 218 U 20.4 UJ 20U 18.8 U 21.4 UJ 21 U 217 U
Aroclor 1248 1000 25000 218 U 20.4 UJ 20U 18.8 U 21.4 UJ 21 U 21.7 U
Aroclor 1254 1000 25000 218 U 20.4 UJ 20U 18.8 U 21.4 UJ 21 U 21.7 U
Aroclor 1260 1000 25000 21.8 U 20.4 UJ 20U 61.6 21.4 UJ 21 U 21.7 U
Aroclor-1262 1000 25000 218 U 20.4 UJ 20U 18.8 U 21.4 UJ 21 U 217 U
Aroclor-1268 1000 25000 218 U 20.4 UJ 20U 18.8 U 21.4 UJ 21 U 21.7 U
Total PCBs 1000 25000 0 0 0 61.6 0 0 0

Footnotes/Qualifiers:
ug/kg: Micrograms per kilogram

Analyzed for but not detected

BD: Blind duplicate
J: Estimated value or detection limits
- No standard
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Table 4 Page 3 of 6
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
Polychlorinated Biphenyls (PCBs)
Sample ID]  SB-10(7-8) SB-11(0-1) SB-11(2-3) SB-11(4-5) SB-11(7-8) SB-12(0-1) SB-12(2-3)
Sampling Date 3/18/2016 3/18/2016 3/18/2016 3/18/2016 3/18/2016 3/21/2016 3/21/2016
Start Depth (in Feet) 7 0 2 4 7 0 2
End Depth (in Feet) 8 1 3 ® 8 1 3
Units ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
NYCRR 6 Part 375 NYCRR 6 Part 375
Restricted- Industrial
Residential Use Saoil
Use Soil Cleanup Cleanup
Objectives (SCO) Objectives (SCO)
ug/kg ug/kg
PCBS
Aroclor 1016 1000 25000 20.8 U 212 U 217U 212 U 444 U 198 U 21.7 UJ
Aroclor 1221 1000 25000 20.8 U 212 U 21.7 U 212 U 444 U 198 U 21.7 UJ
Aroclor 1232 1000 25000 208 U 212U 21.7 U 212U 444 U 198 U 21.7 UJ
Aroclor 1242 1000 25000 208 U 212U 21.7 U 212U 444 U 198 U 21.7 UJ
Aroclor 1248 1000 25000 20.8 U 212U 217U 212U 444 U 198 U 21.7 UJ
Aroclor 1254 1000 25000 20.8 U 212 U 21.7 U 212 U 444 U 198 U 21.7 UJ
Aroclor 1260 1000 25000 208 U 212U 21.7 U 212U 444 U 19.8 U 21.7 UJ
Aroclor-1262 1000 25000 208 U 212U 21.7 U 212U 444 U 198 U 21.7 UJ
Aroclor-1268 1000 25000 208 U 212U 217U 212U 444 U 198 U 21.7 UJ
Total PCBs 1000 25000 0 0 0 0 0 0 0

Footnotes/Qualifiers:
ug/kg: Micrograms per kilogram

Analyzed for but not detected

BD: Blind duplicate
J: Estimated value or detection limits
- No standard
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Table 4 Page 4 of 6
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
Polychlorinated Biphenyls (PCBs)
Sample ID]  SB-12(5-6) SB-13(0-1) SB-13(2-3) SB-13(5-6) SB-13(5-6)BD SB-14(0-1) SB-14(2-3)
Sampling Date 3/21/2016 3/21/2016 3/21/2016 3/21/2016 3/21/2016 3/16/2016 3/21/2016
Start Depth (in Feet) 5 0 2 5 5 0 2
End Depth (in Feet) 6 1 3 6 6 1 3
Units ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
NYCRR 6 Part 375 NYCRR 6 Part 375
Restricted- Industrial
Residential Use Saoil
Use Soil Cleanup Cleanup
Objectives (SCO) Objectives (SCO)
ug/kg ug/kg
PCBS
Aroclor 1016 1000 25000 40.6 UJ 20.2 U 23 UJ 345U 31.1 UJ 18.7 U 19.2 U
Aroclor 1221 1000 25000 40.6 UJ 20.2 U 23 UJ 345U 31.1 UJ 18.7 U 19.2 U
Aroclor 1232 1000 25000 40.6 UJ 202 U 23 UJ 345U 31.1 UJ 18.7 U 192 U
Aroclor 1242 1000 25000 40.6 UJ 20.2 U 23 UJ 345U 31.1 UJ 18.7 U 19.2 U
Aroclor 1248 1000 25000 40.6 UJ 20.2 U 23 UJ 345U 31.1 UJ 18.7 U 19.2 U
Aroclor 1254 1000 25000 40.6 UJ 32 23 UJ 345U 31.1 UJ 310 19.2 U
Aroclor 1260 1000 25000 40.6 UJ 202 U 23 UJ 345U 31.1 UJ 18.7 U 192 U
Aroclor-1262 1000 25000 40.6 UJ 20.2 U 23 UJ 345U 31.1 UJ 18.7 U 19.2 U
Aroclor-1268 1000 25000 40.6 UJ 20.2 U 23 UJ 345U 31.1 UJ 18.7 U 19.2 U
Total PCBs 1000 25000 0 32 0 0 0 310 0

Footnotes/Qualifiers:
ug/kg: Micrograms per kilogram
: Analyzed for but not detected

BD: Blind

duplicate

J: Estimated value or detection limits
- No standard
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Table 4 Page 5 of 6
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
Polychlorinated Biphenyls (PCBs)
Sample ID]  SB-14(5-6) SB-15(0-1) SB-15(2-3) SB-15(5-6) SB-16(0-1) SB-16(2-3) SB-16(5-6)
Sampling Date 3/21/2016 3/18/2016 3/18/2016 3/18/2016 3/18/2016 3/18/2016 3/18/2016
Start Depth (in Feet) 5 0 2 5 0 2 5
End Depth (in Feet) 6 1 3 6 1 3 6
Units ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
NYCRR 6 Part 375 NYCRR 6 Part 375
Restricted- Industrial
Residential Use Saoil
Use Soil Cleanup Cleanup
Objectives (SCO) Objectives (SCO)
ug/kg ug/kg
PCBS
Aroclor 1016 1000 25000 188 U 20.1 UJ 191 U 193 U 179 U 21 U 211U
Aroclor 1221 1000 25000 188 U 20.1 UJ 191 U 193 U 179 U 21 U 211 U
Aroclor 1232 1000 25000 18.8 U 20.1 UJ 19.1 U 193 U 179 U 21 U 211U
Aroclor 1242 1000 25000 18.8 U 20.1 UJ 19.1 U 193 U 179 U 21U 211U
Aroclor 1248 1000 25000 18.8 U 20.1 UJ 191U 193 U 179 U 21 U 211U
Aroclor 1254 1000 25000 188 U 10 J- 191 U 193 U 179 U 21 U 211 U
Aroclor 1260 1000 25000 18.8 U 20.1 UJ 19.1 U 193 U 179 U 21 U 211U
Aroclor-1262 1000 25000 18.8 U 20.1 UJ 19.1 U 193 U 179 U 21U 211U
Aroclor-1268 1000 25000 18.8 U 20.1 UJ 19.1 U 193 U 179 U 21U 211U
Total PCBs 1000 25000 0 10 0 0 0 0 0

Footnotes/Qualifiers:
ug/kg: Micrograms per kilogram

Analyzed for but not detected

BD: Blind duplicate
J: Estimated value or detection limits
- No standard
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Table 4

Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
Polychlorinated Biphenyls (PCBs)

Page 6 of 6

Sample ID SB-17(0-1) SB-17(2-3) SB-17(5-6) GW-01(13-15) GW-03(12-14) GW-04(12-14) | GW-04(12-14)BD
Sampling Date 3/16/2016 3/18/2016 3/18/2016 3/21/2016 3/21/2016 3/23/2016 3/23/2016
Start Depth (in Feet) 0 2 5 13 12 12 12
End Depth (in Feet) 1 & 6 15 14 14 14
Units ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
NYCRR 6 Part 375 | NYCRR 6 Part 375
Restricted- Industrial
Residential Use Saoil
Use Soil Cleanup Cleanup
Objectives (SCO) Objectives (SCO)
ug/kg ug/kg
PCBS
Aroclor 1016 1000 25000 195U 219 W 195U 20.2 UJ 27.9 UJ 269 U 28.6 U
Aroclor 1221 1000 25000 195U 219 UJ 195U 20.2 UJ 27.9 UJ 269 U 286 U
Aroclor 1232 1000 25000 195U 219 W 195U 20.2 UJ 27.9 UJ 269 U 286 U
Aroclor 1242 1000 25000 195U 219 U 195U 20.2 UJ 27.9 UJ 269 U 28.6 U
Aroclor 1248 1000 25000 195U 219 W 195U 20.2 UJ 27.9 UJ 269 U 28.6 U
Aroclor 1254 1000 25000 195U 219 U 195U 20.2 UJ 27.9 UJ 269 U 28.6 U
Aroclor 1260 1000 25000 44.4 219 U 195U 20.2 UJ 27.9 UJ 269 U 286 U
Aroclor-1262 1000 25000 195U 219 U 195U 20.2 UJ 27.9 UJ 269 U 28.6 U
Aroclor-1268 1000 25000 195U 219 W 195U 20.2 UJ 27.9 UJ 269 U 28.6 U
Total PCBs 1000 25000 44.4 0 0 0 0 0 0

Footnotes/Qualifiers:
ug/kg: Micrograms per kilogram

Analyzed for but not detected

BD: Blind duplicate
J: Estimated value or detection limits
- No standard
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Table 5
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples

TCL Pesticides

Page 1 of 2

Sample ID} SB-03(12-14) SB-04(3-5) SB-05(10-11) | SB-05(10-11) BD SB-06(8-10) SB-07(12-14) GW-01(13-15)
Sampling Date 3/17/2016 3/16/2016 3/16/2016 3/16/2016 3/17/2016 3/18/2016 3/21/2016
Start Depth (in Feet) 12 5 10 10 8 12 13
End Depth (in Feet) 14 5 11 11 10 14 15
Units ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
NYCRR 6 Part 375]NYCRR 6 Part 375
Restricted- Industrial
Residential Use Sail
Use Soil Cleanup Cleanup
Objectives (SCO)| Objectives (SCO)
ug/kg ug/kg
PESTICIDES
4,4-DDD 13000 180000 21U 21U 2U 2U 22U 23U 2U
4,4-DDE 8900 120000 21U 21U 2U 2U 22U 23U 2U
4,4-DDT 7900 94000 21U 21U 2U 2U 22U 23U 2U
Aldrin 97 1400 21U 21U 2U 2U 22U 23U 2U
alpha-BHC 480 6800 21U 21U 2U 2U 22U 23U 2U
alpha-Chlordane 4200 47000 21U 21U 2U 2U 22 U 23U 2U
beta-BHC 360 14000 21U 21U 2U 2U 22U 23U 2U
delta-BHC 100000 1000000 21U 21U 2U 2U 22U 23U 2U
Dieldrin 200 2800 21U 21U 2U 2U 22U 23U 2U
Endosulfan | 24000 920000 21U 21U 2U 2U 22U 23U 2U
Endosulfan II 24000 920000 21U 21U 2U 2U 22U 23U 2U
Endosulfan Sulfate 24000 920000 21U 21U 2U 2U 22U 23U 2U
Endrin 11000 410000 21U 21U 2U 2U 22U 23U 2U
Endrin aldehyde - -- 21U 21U 2U 2U 22 U 23U 2U
Endrin ketone - - 21U 21U 2U 2U 22U 23U 2U
gamma-BHC (Lindane) 1300 23000 21U 21U 2U 2U 22U 23U 2U
gamma-Chlordane 4200 47000 21U 21U 2U 2U 22U 23U 2U
Heptachlor 2100 29000 21U 21U 2U 2U 22U 23U 2U
Heptachlor epoxide - -- 21U 21U 2U 2U 22U 23U 2U
Methoxychlor - - 21U 21U 2U 2U 22U 23U 2U
Toxaphene - - 212 U 20.8 U 205 U 20.1 U 223U 233 U 202 U
Footnotes/Qualifiers:
ug/kg: Micrograms per kilogram
u: Analyzed for but not detected

BD: Blind duplicate
- No standard
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Table 5
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
TCL Pesticides

Page 2 of 2

Sample ID| GW-03(12-14) GW-04(12-14) | GW-04(12-14)BD
Sampling Date 3/21/2016 3/23/2016 3/23/2016
Start Depth (in Feet) 12 12 12
End Depth (in Feet) 14 14 14
Units ug/kg ug/kg ug/kg
NYCRR 6 Part 375][NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO)] Objectives (SCO)
ug/kg ug/kg

PESTICIDES
4,4-DDD 13000 180000 28U 27U 29U
4,4-DDE 8900 120000 28U 27U 29U
4,4-DDT 7900 94000 28U 27U 29U
Aldrin 97 1400 28U 27U 29U
alpha-BHC 480 6800 28U 27U 29U
alpha-Chlordane 4200 47000 28 U 27U 29 U
beta-BHC 360 14000 28U 27U 29U
delta-BHC 100000 1000000 28U 27U 29U
Dieldrin 200 2800 28U 27U 29U
Endosulfan | 24000 920000 28U 27U 29U
Endosulfan Il 24000 920000 28U 27U 29U
Endosulfan Sulfate 24000 920000 28U 27U 29 U
Endrin 11000 410000 28U 27U 29U
Endrin aldehyde -- -- 28 U 27U 29 U
Endrin ketone - -- 28 U 27U 29U
gamma-BHC (Lindane) 1300 23000 28U 27U 29 U
gamma-Chlordane 4200 47000 28U 27U 29U
Heptachlor 2100 29000 28 U 27U 29 U
Heptachlor epoxide -- -- 28 U 27U 29 U
Methoxychlor -- -- 28U 27U 29 U
Toxaphene - -- 279 U 269 U 28.6 U

Footnotes/Qualifiers:

ug/kg: Micrograms per kilogram

u: Analyzed for but not detected
BD: Blind duplicate

- No standard
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Table 6 Page 1 of 2
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
TAL Metals
Sample ID] SB-01(13-15) | SB-01(23-25) | SB-03(12-14) SB-04(3-5) SB-05(10-11) [SB-05(10-11)BD| SB-06(8-10)
Sampling Date 3/16/2016 3/16/2016 3/17/2016 3/16/2016 3/16/2016 3/16/2016 3/17/2016
Start Depth 13 23 12 & 10 10 8
End Depth 15 25 14 5 11 11 10
Units mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
NYCRR 6 Part 375 NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) Objectives (SCO)
mg/kg mg/kg
Metals
Aluminum -- -- 14000 4260 9310 2220 7560 8920 3330
Antimony -- -- 3.62 UJ 2.3 UJ 2.6 UJ 1.43J 2.55 UJ 2.53 UJ 2.79 UJ
Arsenic 16 16 9.37 1.21 2.66 8.17 5 2.43 8.7
Barium 400 10000 242 ] 458 J 222 4157 246 J 219 244 ]
Beryllium 72 2700 0.982 0.353 0.526 0.72 0.486 0.496 0.611
Cadmium 4.3 60 0.44 U 0.28 U 0.31 U 0.31 U 0.31 U 03U 0.34 U
Calcium - - 2130 5640 368 9980 1340 J 309 J 5700
Chromium 180 6800 26.3 11 12.5 5.91 16.1 12.6 8.35
Cobalt -- -- 12 J 7.16 J 6.09 J 471 J 9.18 J 574 ] 7.27 3
Copper 270 10000 7.81J 1257 10.7 J 106 J 13.1J 10.7 J 35.6J
Iron - - 32500 14500 16600 51000 D 17400 15500 22800
Lead 400 3900 15.1 411 19.5 104 25.4 29.8 483
Magnesium -- -- 6010 4330 2480 2350 3790 2430 1420
Manganese 2000 10000 409 262 121 302 163 102 377
Mercury 0.81 5.7 0.206 J 0.033J 0.039 J 0.135J 0.047 J 0.161 J 0.199 J
Nickel 310 10000 26.7 11.7 13.8 12.7 14.2 134 14.1
Potassium - - 2730 J 1810 J 524 ] 199 J 827 J 504 J 366 J
Selenium 180 6800 1.45 U 0.92 U 1.04 U 1.03 U 1.02 U 1.01 U 1.12 U
Silver 180 6800 0.73 U 0.46 U 0.52 U 0.52 U 051 U 051U 0.56 U
Sodium - - 19000 J 2200 J 1390 J 208 J 2400 J 1290 J 428 J
Thallium - - 29U 1.84 U 2.08 U 2.06 U 2.04 U 2.02 U 223 U
Vanadium -- -- 325 18.5 16.2 12.9 22.8 15.1 11.8
Zinc 10000 10000 7713 31 421 ] 1353 425 ] 40.4 J 36.5J
Footnotes/Qualifiers:
mg/kg: Milligrams per kilogram
U: Analyzed for but not detected
D: Detected in the secondary dilution
J: Estimated value or detection limits
--: No standard or not analyzed
Exceeded the Restricted-Residential Use SCO
: l oy D&B ENGINEERS
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Table 6

Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples

TAL Metals
Sample ID] SB-07(12-14) | GW-01(13-15) | GW-03(12-14) | GW-04(12-14) | GW-04(12-14)BD
Sampling Date 3/18/2016 3/21/2016 3/21/2016 3/23/2016 3/23/2016
Start Depth 12 13 12 12 12
End Depth 14 15 14 14 14
Units mg/kg mg/kg mg/kg mg/kg mg/kg
NYCRR 6 Part 375 NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) Objectives (SCO)
mg/kg mg/kg
Metals
Aluminum -- -- 11000 6940 13900 11800 12000
Antimony -- -- 293 UJ 2.51 UJ 3.48 UJ 3.26 UJ 3.46 UJ
Arsenic 16 16 5.87 2.79 9.47 4.86 5.73
Barium 400 10000 32317 22 ] 24.4 ) 136 J 119 J
Beryllium 72 2700 0.573 0.453 0.983 0.708 0.704
Cadmium 4.3 60 0.751 03U 0.141 J 0.795 1.02
Calcium - - 2040 J 821 2880 696 733
Chromium 180 6800 18.8 J 10.3 24.9 2351 26.1J
Cobalt -- -- 9.91 6.67 125 9.7 15.5
Copper 270 10000 179 J 8.72 5.27 8.05J 10.3 J
Iron - - 22600 15800 35700 27300 23900
Lead 400 3900 37.8 13 14.5 11.9 12
Magnesium -- -- 3400 J 2220 5610 3070 J 3290 J
Manganese 2000 10000 262 J 211 433 J 293 ] 290 J
Mercury 0.81 5.7 0.949 DJ 0.052 0.159 0.015J 0.03
Nickel 310 10000 19.2 121 27.8 17 195
Potassium - - 1440 511 2530 1900 2010
Selenium 180 6800 1.17 U 1U 1.39 U 1.3 U 1.39 U
Silver 180 6800 2.61 0.5 UJ 0.7 UJ 3.11 2.72
Sodium - - 6990 1700 13600 3930 4170
Thallium - - 2.34 U 2.01 U 2.78 U 2.61 U 2.77 U
Vanadium -- -- 24 14.9 32 27.8 28.5
Zinc 10000 10000 62.7 355 76.5 54.2 59.7

D&B ENGINEERS

Footnotes/Qualifiers:

mg/kg: Milligrams per kilogram
U: Analyzed for but not detected
D: Detected in the secondary dilution
J: Estimated value or detection limits
--: No standard or not analyzed
Exceeded the Restricted-Residential Use SCO
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Table

7

Long Island Rail Road
Arch Street Yard RI
Groundwater Samples
TCL Volatile Organic Compounds

Page 1 of 4

Sample ID| GW-01S GW-02S GW-02D GW-03 NYSDEC Class GA
Sampling Date 4/7/2016 4/7/2016 4/7/2016 4/7/2016 Standard
or Guidance Value

Units ug/l ug/l ug/l ug/l ug/l
VOLATILE COMPOUNDS
1,1,1-Trichloroethane 1U 1U 1U 1U 5
1,1,2,2-Tetrachloroethane 1U 1U 1U 1U 5
1,1,2-Trichloroethane 1U 1U 1U 1U 1
1,1,2-Trichlorotrifluoroethane 1U 1U 1U 1U 5
1,1-Dichloroethane 1U 1U 1U 1U 5
1,1-Dichloroethene 1U 3.9 23.6 1U 5
1,2,3-Trichlorobenzene 1U 1U 1U 1U 5
1,2,4-Trichlorobenzene 1U 1U 1U 1U 5
1,2-Dibromo-3-Chloropropane 1U 1U 1U 1U 0.04
1,2-Dibromoethane 1U 1U 1U 1U 0.0006
1,2-Dichlorobenzene 1U 1U 1U 1U 3
1,2-Dichloroethane 1U 1U 1U 1U 0.6
1,2-Dichloropropane 1U 1U 1U 1U 1
1,3-Dichlorobenzene 1U 1U 1U 1U 3
1,4-Dichlorobenzene 1U 1U 1U 1U 3
2-Hexanone 5U 5U 5U 5U 50
Acetone 5U 291 4817 5U 50
Benzene 1U 1U 0.38J 1U 1
Bromochloromethane 1U 1U 1U 1U 5
Bromodichloromethane 1U 1U 1U 1U 50
Bromoform 1U 1U 1U 1U 50
Bromomethane 1U 1U 1U 1U 5
Carbon Disulfide 1U 1U 1U 1U 60
Carbon Tetrachloride 1U 1U 1U 1U 5
Chlorobenzene 1U 1U 1U 1U 5
Chloroethane 1U 1U 1U 1U 5
Chloroform 1U 1U 1U 1U 7
Chloromethane 1U 1U 1U 1U 5
Cis-1,2-Dichloroethylene 1U 1700 D 8100 D 1U 5
Cis-1,3-Dichloropropene 1U 1U 1U 1U 0.4
Cyclohexane 1U 1U 1U 1U -
Dibromochloromethane 1U 1U 1U 1U 50
Dichlorodifluoromethane 1U 1U 1U 1U 5
Ethylbenzene 1U 1U 1U 1U 5
Isopropylbenzene 1U 1U 1U 1U 5
Im,p-Xylene 2U 2U 2U 2U 5
Methyl Ethyl Ketone 5U 5U 5U 5U 50
Methyl Isobutyl Ketone 5U 5U 5U 5U -
Methylene Chloride 1U 1U 1U 1U 5
Methyl Acetate 1U 1U 1U 1U -
Methylcyclohexane 1U 1U 1U 1U -
O-Xylene 1U 1U 1U 1U 5
Styrene 1U 1U 1U 1U 5
Tert-Butyl Methyl Ether 2.2 1U 1U 0.36 J 10
Tetrachloroethylene 1U 69.4 J 5900 DJ 1U 5
Toluene 1U 1U 0.38J 1U 5
Trans-1,2-Dichloroethene 1U 275 68.7 1U 5
Trans-1,3-Dichloropropene 1U 1U 1U 1U 0.4
Trichloroethylene 1U 25.3 1400 D 1U 5
Trichlorofluoromethane 1U 1U 1U 1U 5
Vinyl Chloride 1U 1500 D 5300 D 1U 2
Total Volatile Compounds 2.2 3329 20798 0.36 -

Footnotes/Qualifiers:
ug/l:

Micrograms per liter
No standard

U: Analyzed for but not detected
D: Detected in the secondary dilution

J:
BD:

P | = D&B ENGINEERS
abks
A | ® 4 ARCHITECTS, PC.

Estimated value
Blind duplicate
Exceeded Class GA value

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\lab data\water_03_04_2016



Table

7

Long Island Rail Road
Arch Street Yard RI
Groundwater Samples
TCL Volatile Organic Compounds

Page 2 of 4

Sample ID| GW-04S GW-04D MW-1 MW-1 BD NYSDEC Class GA
Sampling Date 4/7/2016 4/7/2016 4/7/2016 4/7/2016 Standard
or Guidance Value

Units ug/l ug/l ug/l ug/l ug/l
VOLATILE COMPOUNDS
1,1,1-Trichloroethane 1U 1U 1U 1U 5
1,1,2,2-Tetrachloroethane 1U 1U 1U 1U 5
1,1,2-Trichloroethane 1U 1U 1U 1U 1
1,1,2-Trichlorotrifluoroethane 1U 1U 1U 1U 5
1,1-Dichloroethane 1U 1U 1U 1U 5
1,1-Dichloroethene 1U 1U 1U 1U 5
1,2,3-Trichlorobenzene 1U 1U 1U 1U 5
1,2,4-Trichlorobenzene 1U 1U 1U 1U 5
1,2-Dibromo-3-Chloropropane 1U 1U 1U 1U 0.04
1,2-Dibromoethane 1U 1U 1U 1U 0.0006
1,2-Dichlorobenzene 1U 1U 1U 1U 3
1,2-Dichloroethane 1U 1U 1U 1U 0.6
1,2-Dichloropropane 1U 1U 1U 1U 1
1,3-Dichlorobenzene 1U 1U 1U 1U 3
1,4-Dichlorobenzene 1U 1U 1U 1U 3
2-Hexanone 5U 5U 5U 5U 50
Acetone 5U 5U 5U 5U 50
Benzene 1U 1U 1U 1U 1
Bromochloromethane 1U 1U 1U 1U 5
Bromodichloromethane 1U 1U 1U 1U 50
Bromoform 1U 1U 1U 1U 50
Bromomethane 1U 1U 1U 1U 5
Carbon Disulfide 1U 1U 1U 1U 60
Carbon Tetrachloride 1U 1U 1U 1U 5
Chlorobenzene 1U 1U 1U 1U 5
Chloroethane 1U 1U 1U 1U 5
Chloroform 1U 1U 1U 1U 7
Chloromethane 1U 1U 1U 1U 5
Cis-1,2-Dichloroethylene 1U 1U 1U 1U 5
Cis-1,3-Dichloropropene 1U 1U 1U 1U 0.4
Cyclohexane 1U 1U 1U 1U -
Dibromochloromethane 1U 1U 1U 1U 50
Dichlorodifluoromethane 1U 1U 1U 1U 5
Ethylbenzene 1U 1U 1U 1U 5
Isopropylbenzene 1U 1U 1U 1U 5
Im,p-Xylene 2U 2U 2U 2U 5
Methyl Ethyl Ketone 5U 5U 5U 5U 50
Methyl Isobutyl Ketone 5U 5U 5U 5U -
Methylene Chloride 1U 1U 1U 1U 5
Methyl Acetate 1U 1U 1U 1U -
Methylcyclohexane 1U 1U 1U 1U -
O-Xylene 1U 1U 1U 1U 5
Styrene 1U 1U 1U 1U 5
Tert-Butyl Methyl Ether 1.7 4 26.2 29.5 10
Tetrachloroethylene 1U 1U 1U 1U 5
Toluene 1U 024 1U 1U 5
Trans-1,2-Dichloroethene 1U 1U 1U 1U 5
Trans-1,3-Dichloropropene 1U 1U 1U 1U 0.4
Trichloroethylene 1U 1U 1U 1U 5
Trichlorofluoromethane 1U 1U 1U 1U 5
Vinyl Chloride 0.37J 1U 1U 1U 2
Total Volatile Compounds 2.07 4.24 26.2 29.5 -

Footnotes/Qualifiers:
ug/l:

Micrograms per liter
No standard

U: Analyzed for but not detected
D: Detected in the secondary dilution

J:
BD:

P | = D&B ENGINEERS
abks
A | ® 4 ARCHITECTS, PC.

Estimated value
Blind duplicate
Exceeded Class GA value

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\lab data\water_03_04_2016



Table

7

Long Island Rail Road
Arch Street Yard RI
Groundwater Samples
TCL Volatile Organic Compounds

Page 3 of 4

Sample ID| MW-2 MW-3 TRIP BLANK TRIP BLANK NYSDEC Class GA
Sampling Date 4/7/2016 4/7/2016 3/18/2016 3/23/2016 Standard
or Guidance Value

Units ug/l ug/l ug/l ug/l ug/l
VOLATILE COMPOUNDS
1,1,1-Trichloroethane 1U 1U 1U 1U 5
1,1,2,2-Tetrachloroethane 1U 1U 1U 1U 5
1,1,2-Trichloroethane 1U 1U 1U 1U 1
1,1,2-Trichlorotrifluoroethane 1U 1U 1U 1U 5
1,1-Dichloroethane 1U 1U 1U 1U 5
1,1-Dichloroethene 1U 3.2 1U 1U 5
1,2,3-Trichlorobenzene 1U 1U 1U 1U 5
1,2,4-Trichlorobenzene 1U 1U 1U 1U 5
1,2-Dibromo-3-Chloropropane 1U 1U 1U 1U 0.04
1,2-Dibromoethane 1U 1U 1U 1U 0.0006
1,2-Dichlorobenzene 1U 1U 1U 1U 3
1,2-Dichloroethane 1U 1U 1U 1U 0.6
1,2-Dichloropropane 1U 1U 1U 1U 1
1,3-Dichlorobenzene 1U 1U 1U 1U 3
1,4-Dichlorobenzene 1U 1U 1U 1U 3
2-Hexanone 5U 5U 5U 5U 50
Acetone 417 191 5U 5U 50
Benzene 1U 1U 1U 1U 1
Bromochloromethane 1U 1U 1U 1U 5
Bromodichloromethane 1U 1U 1U 1U 50
Bromoform 1U 1U 1U 1U 50
Bromomethane 1U 1U 1U 1U 5
Carbon Disulfide 1.6 1U 1U 1U 60
Carbon Tetrachloride 1U 1U 1U 1U 5
Chlorobenzene 1U 1U 1U 1U 5
Chloroethane 1U 1U 1U 1U 5
Chloroform 1U 1U 1U 1U 7
Chloromethane 1U 1U 1U 1U 5
Cis-1,2-Dichloroethylene 1U 510 D 1U 1U 5
Cis-1,3-Dichloropropene 1U 1U 1U 1U 0.4
Cyclohexane 1U 1U 1U 1U -
Dibromochloromethane 1U 1U 1U 1U 50
Dichlorodifluoromethane 1U 1U 1U 1U 5
Ethylbenzene 1U 1U 1U 1U 5
Isopropylbenzene 1U 1U 1U 1U 5
Im,p-Xylene 2U 2U 2U 2U 5
Methyl Ethyl Ketone 5U 5U 5U 5U 50
Methyl Isobutyl Ketone 5U 5U 5U 5U -
Methylene Chloride 1U 1U 1U 1U 5
Methyl Acetate 1U 1U 1U 1U -
Methylcyclohexane 1U 1U 1U 1U -
O-Xylene 1U 1U 1U 1U 5
Styrene 1U 1U 1U 1U 5
Tert-Butyl Methyl Ether 054 0.74 ] 1U 1U 10
Tetrachloroethylene 0517 789 J 1U 1U 5
Toluene 1U 1U 1U 1U 5
Trans-1,2-Dichloroethene 1U 2 1U 1U 5
Trans-1,3-Dichloropropene 1U 1U 1U 1U 0.4
Trichloroethylene 1U 34.8 1U 1U 5
Trichlorofluoromethane 1U 1U 1U 1U 5
Vinyl Chloride 031 240 D 1U 1U 2
Total Volatile Compounds 7.05 872 0 0 -

Footnotes/Qualifiers:
ug/l:

Micrograms per liter
No standard

U: Analyzed for but not detected
D: Detected in the secondary dilution

J:
BD:

P | = D&B ENGINEERS
abks
A | ® 4 ARCHITECTS, PC.

Estimated value
Blind duplicate
Exceeded Class GA value

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\lab data\water_03_04_2016



Table 7
Long Island Rail Road
Arch Street Yard RI
Groundwater Samples

TCL Volatile Organic Compounds

Page 4 of 4

Sample ID] TRIP BLANK FIELD BLANK FIELD BLANK FIELD BLANK NYSDEC Class GA
Sampling Date 4/7/2016 3/18/2016 3/23/2016 4/7/2016 Standard
or Guidance Value

Units ug/l ug/l ug/l ug/l ug/l
VOLATILE COMPOUNDS
1,1,1-Trichloroethane 1U 1U 1U 1U 5
1,1,2,2-Tetrachloroethane 1U 1U 1U 1U 5
1,1,2-Trichloroethane 1U 1U 1U 1U 1
1,1,2-Trichlorotrifluoroethane 1U 1U 1U 1U 5
1,1-Dichloroethane 1U 1U 1U 1U 5
1,1-Dichloroethene 1U 1U 1U 1U 5
1,2,3-Trichlorobenzene 1U 1U 1U 1U 5
1,2,4-Trichlorobenzene 1U 1U 1U 1U 5
1,2-Dibromo-3-Chloropropane 1U 1U 1U 1U 0.04
1,2-Dibromoethane 1U 1U 1U 1U 0.0006
1,2-Dichlorobenzene 1U 1U 1U 1U 3
1,2-Dichloroethane 1U 1U 1U 1U 0.6
1,2-Dichloropropane 1U 1U 1U 1U 1
1,3-Dichlorobenzene 1U 1U 1U 1U 3
1,4-Dichlorobenzene 1U 1U 1U 1U 3
2-Hexanone 5U 5U 5U 5U 50
Acetone 5U 5U 5U 5U 50
Benzene 1U 1U 1U 1U 1
Bromochloromethane 1U 1U 1U 1U 5
Bromodichloromethane 1U 1U 1U 1U 50
Bromoform 1U 1U 1U 1U 50
Bromomethane 1U 1U 1U 1U 5
Carbon Disulfide 1U 1U 1U 1U 60
Carbon Tetrachloride 1U 1U 1U 1U 5
Chlorobenzene 1U 1U 1U 1U 5
Chloroethane 1U 1U 1U 1U 5
Chloroform 1U 1U 1U 1U 7
Chloromethane 1U 1U 1U 1U 5
Cis-1,2-Dichloroethylene 1U 1U 1U 1U 5
Cis-1,3-Dichloropropene 1U 1U 1U 1U 0.4
Cyclohexane 1U 1U 1U 1U -
Dibromochloromethane 1U 1U 1U 1U 50
Dichlorodifluoromethane 1U 1U 1U 1U 5
Ethylbenzene 1U 1U 1U 1U 5
Isopropylbenzene 1U 1U 1U 1U 5
Im,p-Xylene 2U 2U 2U 2U 5
Methyl Ethyl Ketone 5U 5U 5U 5U 50
Methyl Isobutyl Ketone 5U 5U 5U 5U -
Methylene Chloride 1U 1.8 1U 1U 5
Methyl Acetate 1U 1U 1U 1U -
Methylcyclohexane 1U 1U 1U 1U -
O-Xylene 1U 1U 1U 1U 5
Styrene 1U 1U 1U 1U 5
Tert-Butyl Methyl Ether 1U 1U 1U 1U 10
Tetrachloroethylene 1U 1U 1U 1U 5
Toluene 1U 1U 1U 1U 5
Trans-1,2-Dichloroethene 1U 1U 1U 1U 5
Trans-1,3-Dichloropropene 1U 1U 1U 1U 0.4
Trichloroethylene 1U 1U 1U 1U 5
Trichlorofluoromethane 1U 1U 1U 1U 5
Vinyl Chloride 1U 1U 1U 1U 2
Total Volatile Compounds 0 1.8 0 0 -

Footnotes/Qualifiers:

P | = D&B ENGINEERS
abks
A | ® 4 ARCHITECTS, PC.

ug/l: Micrograms per liter

-- No standard
U: Analyzed for but not detected
D: Detected in the secondary dilution
J: Estimated value
BD: Blind duplicate
Exceeded Class GA value

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\lab data\water_03_04_2016



Table 8

Long Island Rail Road

Arch Street Yard RI
Groundwater Samples
TCL Semivolatile Organic Compounds

Page 1 of 8

Sample ID GW-01 GW-02S GW-02D GW-03 NYSDEC Class GA
Sampling Date 4/7/2016 4/7/2016 4/7/2016 4/7/2016 Standard
or Guidance Value

Units ug/l ug/l ug/l ug/l ug/l
SEMIVOLATILE COMPOUNDS
1,2,4,5-Tetrachlorobenzene 10.1 UJ 10U 10.1 U 102 U 5
1,4-Dioxane 10.1 UJ 10 UJ 10.1 UJ 10.2 UJ --
2,3,4,6-Tetrachlorophenol 10.1 UJ 10U 10.1 U 10.2 U --
2,4,5-Trichlorophenol 10.1 UJ 10U 10.1 U 10.2 U 1
2,4,6-Trichlorophenol 10.1 UJ 10U 101 U 102 U 1
2,4-Dichlorophenol 10.1 UJ 10 U 101 U 10.2 U 5
2,4-Dimethylphenol 10.1 UJ 10U 10.1 U 102 U 50
2,4-Dinitrophenol 10.1 UJ ou 101U 102 U 10
2,4-Dinitrotoluene 10.1 UJ 10U 101 U 102 U 5
2,6-Dinitrotoluene 10.1 UJ 10 U 10.1 U 10.2 U 5
2-Chloronaphthalene 10.1 UJ 10U 10.1 U 102 U 10
2-Chlorophenol 10.1 UJ ou 101U 102 U 1
2-Methylnaphthalene 10.1 UJ 10U 10.1 U 10.2 U -
2-Methylphenol 10.1 WJ 10U 10.1 U 102 U 1
2-Nitroaniline 10.1 UJ 10U 10.1 U 102 U 5
2-Nitrophenol 10.1 WJ 0ou 101U 102 U 1
3,3-Dichlorobenzidine 10.1 UJ 10U 10.1 U 102 U 5
3-Nitroaniline 10.1 WJ 10U 10.1 U 102 U 5
3+4-Methylphenols 10.1 UJ 10 UJ 10.1 UJ 10.2 UJ 1
4,6-Dinitro-2-methylphenol 10.1 UJ 10U 10.1 U 10.2 U 1
4-Bromophenyl-phenylether 10.1 UJ 10U 10.1 U 10.2 U -
4-Chloro-3-methylphenol 10.1 WJ 10U 10.1 U 102 U 1
4-Chloroaniline 10.1 UJ 10U 10.1 U 102 U 5
4-Chlorophenylphenyl ether 10.1 UJ 10U 10.1 U 10.2 U -
4-Nitroaniline 10.1 UJ 10U 101 U 102 U 5
4-Nitrophenol 10.1 WJ 10U 10.1 U 102 U 1
Acenaphthene 10.1 UJ 10U 10.1 U 10.2 U 20
Acenaphthylene 10.1 UJ 10U 10.1 U 10.2 U -
Acetophenone 10.1 UJ 10U 10.1 U 10.2 U -
Anthracene 10.1 UJ 10U 10.1 U 10.2 U 50
Atrazine 10.1 UJ 10U 10.1 U 10.2 U 7.5
Benzaldehyde 10.1 UJ ou 101 U 102U -
Benzo(a)anthracene 10.1 UJ 10U 10.1 U 102 U 0.002
Benzo(a)pyrene 10.1 WJ 10U 10.1 U 10.2 U ND
Benzo(b)fluoranthene 10.1 UJ 10U 10.1 U 102 U 0.002
Benzo(ghi)perylene 10.1 UJ 10U 10.1 U 10.2 U -
Benzo(k)fluoranthene 10.1 UJ 10U 10.1 U 102 U 0.002
Benzyl butyl phthalate 10.1 WJ 10U 10.1 U 102 U 50
Biphenyl 10.1 UJ 10U 101 U 102 U 5
Bis(2-chloroethoxy)methane 10.1 UJ 10U 10.1 U 10.2 U 5
Bis(2-chloroethyl)ether 10.1 UJ 10U 10.1 U 102 U 1
Bis(2-chloroisopropyl)ether 10.1 WJ 10U 10.1 U 102 U -
Bis(2-ethylhexyl)phthalate (BEHP) 10.1 UJ 0ouU 101 U 102 U 5
Caprolactam 10.1 UJ ou 101 U 102U -
Carbazole 10.1 UJ 10U 101 U 102 U -
Chrysene 10.1 WJ 10U 10.1 U 102 U 0.002
Dibenzo(a,h)anthracene 10.1 UJ 10U 10.1 U 10.2 U --
Dibenzofuran 10.1 UJ ou 101 U 102 U -
Diethyl phthalate 10.1 UJ 10U 101 U 102 U 50
Dimethyl phthalate 15.3 J- 10U 49 263 50
Di-n-butyl phthalate 10.1 UJ 10U 10.1 U 102 U 50
Di-n-octyl phthalate 10.1 WJ 0ou 101 U 102 U 50
Fluoranthene 10.1 UJ 10U 101 U 102 U 50
Fluorene 10.1 UJ 10U 10.1 U 10.2 U 50
Hexachlorobenzene 10.1 UJ 10U 101U 102 U 0.04

:I
@

See next page for Footnotes/Qualifers.

— . D&B ENGINEERS
= VAND
* 4 ARCHITECTS, PC.
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Table 8 Page 2 of 8
Long Island Rail Road
Arch Street Yard RI
Groundwater Samples
TCL Semivolatile Organic Compounds

Sample ID GW-01 GW-02S GW-02D GW-03 NYSDEC Class GA
Sampling Date 4/7/2016 4/7/2016 4/7/2016 4/7/2016 Standard
or Guidance Value
Units ug/l ug/l ug/l ug/l ug/l
COMPOUNDS CONTINUED
Hexachlorobutadiene 10.1 UJ 10U 10.1 U 102 U 0.5
Hexachlorocyclopentadiene 10.1 UJ 10U 10.1 U 102 U 5
Hexachloroethane 10.1 WJ 10U 10.1 U 102 U 5
Indeno(1,2,3-cd)pyrene 10.1 UJ 10U 10.1 U 102 U 0.002
Isophorone 10.1 UJ 10U 10.1 U 102 U 50
Naphthalene 10.1 UJ 10U 10.1 U 457 10
Nitrobenzene 10.1 WJ 10U 10.1 U 102 U 0.4
N-Nitroso-di-n-propylamine 10.1 UJ 10U 10.1 U 10.2 U --
N-Nitrosodiphenylamine 10.1 UJ 10U 10.1 U 10.2 U 50
Pentachlorophenol 10.1 UJ 10U 10.1 U 102 U 1
Phenanthrene 10.1 WJ 10U 10.1 U 102 U 50
Phenol 10.1 UJ 10U 10.1 U 10.2 U 1
Pyrene 10.1 UJ 10U 10.1 U 102 U 50
Total Semivolatile Compounds 15.3 0 49 7.1 --

Footnotes/Qualifiers:
ug/l: Micrograms per liter
--: No standard
U: Analyzed for but not detected
J: Estimated value
J-: Estimated bias low
BD: Blind duplicate

i . D&B ENGINEERS
= | 2N AnD
L.
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Table 8

Long Island Rail Road

Arch Street Yard RI
Groundwater Samples
TCL Semivolatile Organic Compounds

Page 3 of 8

Sample ID GW-04S GW-04D MW-1 MW-1 BD NYSDEC Class GA
Sampling Date 4/7/2016 4/7/2016 4/7/2016 4/7/2016 Standard
or Guidance Value

Units ug/l ug/l ug/l ug/l ug/l
SEMIVOLATILE COMPOUNDS
1,2,4,5-Tetrachlorobenzene 102 U 101 U 10.1 U 103 U 5
1,4-Dioxane 10.2 UJ 10.1 UJ 10.1 UJ 10.3 UJ --
2,3,4,6-Tetrachlorophenol 102 U 101 U 10.1 U 103 U --
2,4,5-Trichlorophenol 10.2 U 10.1 U 10.1 U 103 U 1
2,4,6-Trichlorophenol 102 U 10.1 U 101 U 103 U 1
2,4-Dichlorophenol 10.2 U 10.1 U 101 U 103 U 5
2,4-Dimethylphenol 102 U 101 U 10.1 U 103 U 50
2,4-Dinitrophenol 102 U 10.1 U 101U 103 U 10
2,4-Dinitrotoluene 102 U 10.1 U 101 U 103 U 5
2,6-Dinitrotoluene 10.2 U 101 U 10.1 U 103 U 5
2-Chloronaphthalene 102 U 101 U 10.1 U 103 U 10
2-Chlorophenol 102 U 10.1 U 101U 103 U 1
2-Methylnaphthalene 102 U 101 U 10.1 U 103 U -
2-Methylphenol 102 U 101 U 10.1 U 103 U 1
2-Nitroaniline 102 U 101 U 10.1 U 103 U 5
2-Nitrophenol 102 U 10.1 U 101U 103 U 1
3,3-Dichlorobenzidine 102 U 101 U 10.1 U 103 U 5
3-Nitroaniline 102 U 101 U 10.1 U 103 U 5
3+4-Methylphenols 10.2 UJ 10.1 UJ 10.1 UJ 10.3 UJ 1
4,6-Dinitro-2-methylphenol 10.2 U 10.1 U 10.1 U 103 U 1
4-Bromophenyl-phenylether 102 U 101 U 10.1 U 103 U -
4-Chloro-3-methylphenol 102 U 101 U 10.1 U 103 U 1
4-Chloroaniline 102 U 101 U 10.1 U 103 U 5
4-Chlorophenylphenyl ether 10.2 U 10.1 U 10.1 U 10.3 U -
4-Nitroaniline 102 U 10.1 U 101 U 103 U 5
4-Nitrophenol 102 U 101 U 10.1 U 103 U 1
Acenaphthene 102 U 101 U 10.1 U 103 U 20
Acenaphthylene 10.2 U 10.1 U 10.1 U 10.3 U -
Acetophenone 10.2 U 10.1 U 10.1 U 103 U --
Anthracene 102 U 101 U 10.1 U 103 U 50
Atrazine 102 U 101 U 10.1 U 103 U 75
Benzaldehyde 102 U 10.1 U 101 U 103 U -
Benzo(a)anthracene 102 U 101 U 10.1 U 103 U 0.002
Benzo(a)pyrene 102 U 101 U 10.1 U 103 U ND
Benzo(b)fluoranthene 102 U 101 U 10.1 U 103 U 0.002
Benzo(ghi)perylene 10.2 U 10.1 U 10.1 U 10.3 U -
Benzo(k)fluoranthene 102 U 101 U 10.1 U 103 U 0.002
Benzyl butyl phthalate 102 U 101 U 10.1 U 103 U 50
Biphenyl 102 U 10.1 U 101 U 103 U 5
Bis(2-chloroethoxy)methane 10.2 U 10.1 U 10.1 U 103 U 5
Bis(2-chloroethyl)ether 102 U 101 U 10.1 U 103 U 1
Bis(2-chloroisopropyl)ether 102 U 101 U 10.1 U 103 U -
Bis(2-ethylhexyl)phthalate (BEHP) 102 U 10.1 U 101 U 103 U 5
Caprolactam 102 U 10.1 U 101U 103 U -
Carbazole 102 U 10.1 U 101 U 103 U -
Chrysene 102 U 101 U 10.1 U 103 U 0.002
Dibenzo(a,h)anthracene 102 U 101 U 10.1 U 103 U --
Dibenzofuran 102 U 10.1 U 101 U 103 U -
Diethyl phthalate 102 U 10.1 U 101 U 103 U 50
Dimethyl phthalate 102 U 2917 10.1 U 103 U 50
Di-n-butyl phthalate 102 U 10.1 U 101 U 103 U 50
Di-n-octyl phthalate 102 U 10.1 U 101U 103 U 50
Fluoranthene 102 U 101 U 10.1 U 103 U 50
Fluorene 102 U 101 U 10.1 U 103 U 50
Hexachlorobenzene 10.2 U 10.1 U 101 U 10.3 U 0.04

:I
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See next page for Footnotes/Qualifers.
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Table 8 Page 4 of 8
Long Island Rail Road
Arch Street Yard RI
Groundwater Samples
TCL Semivolatile Organic Compounds

Sample ID GW-04S GW-04D MW-1 MW-1 BD NYSDEC Class GA
Sampling Date 4/7/2016 4/7/2016 4/7/2016 4/7/2016 Standard
or Guidance Value
Units ug/l ug/l ug/l ug/l ug/l
COMPOUNDS CONTINUED
Hexachlorobutadiene 102 U 101 U 10.1 U 103 U 0.5
Hexachlorocyclopentadiene 102 U 101 U 10.1 U 103 U 5
Hexachloroethane 102 U 101 U 10.1 U 103 U 5
Indeno(1,2,3-cd)pyrene 102 U 101 U 10.1 U 103 U 0.002
Isophorone 102 U 10.1 U 101 U 103 U 50
Naphthalene 102 U 10.1 U 10.1 U 10.3 U 10
Nitrobenzene 102 U 101 U 10.1 U 103 U 0.4
N-Nitroso-di-n-propylamine 102 U 101 U 10.1 U 103 U --
N-Nitrosodiphenylamine 10.2 U 10.1 U 10.1 U 10.3 U 50
Pentachlorophenol 102 U 101 U 10.1 U 103 U 1
Phenanthrene 102 U 101 U 10.1 U 103 U 50
Phenol 10.2 U 10.1 U 10.1 U 10.3 U 1
Pyrene 102 U 10.1 U 101 U 103 U 50
Total Semivolatile Compounds 0 2.9 0 0 -

Footnotes/Qualifiers:
ug/l: Micrograms per liter
--: No standard
U: Analyzed for but not detected
BD: Blind duplicate

i . D&B ENGINEERS
= | 2N AnD
L.

4 ARCHITECTS, PC. J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\lab data\water_03_04_2016



Table 8
Long Island Rail Road
Arch Street Yard RI
Groundwater Samples

TCL Semivolatile Organic Compounds

Page 5 of 8

Sample ID MW-2 MW-3 FIELD BLANK FIELD BLANK NYSDEC Class GA
Sampling Date 4/7/2016 4/7/2016 3/18/2016 3/23/2016 Standard
or Guidance Value

Units ug/l ug/l ug/l ug/l ug/l
SEMIVOLATILE COMPOUNDS
1,2,4,5-Tetrachlorobenzene 101 U 102 U ou 102 U 5
1,4-Dioxane 10.1 UJ 10.2 UJ 10 UJ 10.2 UJ --
2,3,4,6-Tetrachlorophenol 101 U 102 U ou 10.2 U --
2,4,5-Trichlorophenol 10.1 U 10.2 U 10U 10.2 U 1
2,4,6-Trichlorophenol 101 U 102 U ou 102 U 1
2,4-Dichlorophenol 101 U 10.2 U 10U 10.2 U 5
2,4-Dimethylphenol 101 U 102 U ou 102 U 50
2,4-Dinitrophenol 101U 10.2 U 0ou 102 U 10
2,4-Dinitrotoluene 101 U 10.2 U 10U 102 U 5
2,6-Dinitrotoluene 101 U 10.2 U 10U 10.2 U 5
2-Chloronaphthalene 101 U 102 U ou 102 U 10
2-Chlorophenol 101U 10.2 U 0ou 102 U 1
2-Methylnaphthalene 101 U 102 U 10U 10.2 U --
2-Methylphenol 101 U 102 U nou 102 U 1
2-Nitroaniline 101 U 102 U ou 102 U 5
2-Nitrophenol 101U 10.2 U ou 102 U 1
3,3-Dichlorobenzidine 101 U 102 U ou 102 U 5
3-Nitroaniline 101 U 102 U 0ou 102 U 5
3+4-Methylphenols 10.1 UJ 10.2 UJ 10 UJ 10.2 UJ 1
4,6-Dinitro-2-methylphenol 10.1 U 10.2 U 10U 10.2 U 1
4-Bromophenyl-phenylether 101 U 102 U 0ouU 10.2 U --
4-Chloro-3-methylphenol 101 U 102 U nou 102 U 1
4-Chloroaniline 101 U 102 U ou 102 U 5
4-Chlorophenylphenyl ether 10.1 U 10.2 U 10U 10.2 U --
4-Nitroaniline 10.1 U 10.2 U 10U 102 U 5
4-Nitrophenol 101 U 102 U nou 102 U 1
Acenaphthene 10.1 U 10.2 U 10U 10.2 U 20
Acenaphthylene 10.1 U 10.2 U 10U 10.2 U --
Acetophenone 10.1 U 10.2 U 10U 10.2 U --
Anthracene 101 U 102 U 0ou 102 U 50
Atrazine 10.1 U 10.2 U 10U 10.2 U 7.5
Benzaldehyde 101U 10.2 U ou 102 U -
Benzo(a)anthracene 101 U 102 U 0ou 102 U 0.002
Benzo(a)pyrene 101 U 102 U 0ou 102 U ND
Benzo(b)fluoranthene 101U 102 U ou 102 U 0.002
Benzo(ghi)perylene 10.1 U 10.2 U 10U 10.2 U --
Benzo(k)fluoranthene 101 U 102 U 0ouU 102 U 0.002
Benzyl butyl phthalate 101 U 102 U 0ou 102 U 50
Biphenyl 101 U 102 U ou 102 U 5
Bis(2-chloroethoxy)methane 10.1 U 10.2 U 10U 10.2 U 5
Bis(2-chloroethyl)ether 101 U 102 U 0ou 102 U 1
Bis(2-chloroisopropyl)ether 101 U 102 U 10U 10.2 U --
Bis(2-ethylhexyl)phthalate (BEHP) 101 U 102 U ou 102 U 5
Caprolactam 101U 10.2 U ou 102 U -
Carbazole 101 U 10.2 U 10U 102 U -
Chrysene 101 U 102 U ou 102 U 0.002
Dibenzo(a,h)anthracene 101U 102 U ou 10.2 U --
Dibenzofuran 101U 10.2 U ou 102 U -
Diethyl phthalate 10.1 U 10.2 U 10U 102 U 50
Dimethyl phthalate 3517 102 U 10U 102 U 50
Di-n-butyl phthalate 10.1 U 10.2 U 10U 102 U 50
Di-n-octyl phthalate 101U 10.2 U 0ou 102 U 50
Fluoranthene 101 U 102 U ou 102 U 50
Fluorene 101 U 102 U 0ou 102 U 50
Hexachlorobenzene 10.1 U 10.2 U 10U 102 U 0.04

:I
@

See next page for Footnotes/Qualifers.
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Table 8 Page 6 of 8
Long Island Rail Road
Arch Street Yard RI
Groundwater Samples
TCL Semivolatile Organic Compounds

Sample ID MW-2 MW-3 FIELD BLANK FIELD BLANK NYSDEC Class GA
Sampling Date 4/7/2016 4/7/2016 3/18/2016 3/23/2016 Standard
or Guidance Value
Units ug/l ug/l ug/l ug/l ug/l
COMPOUNDS CONTINUED
Hexachlorobutadiene 101 U 102 U ou 102 U 0.5
Hexachlorocyclopentadiene 101 U 102 U ou 102 U 5
Hexachloroethane 101 U 102 U nou 102 U 5
Indeno(1,2,3-cd)pyrene 101 U 102 U ou 102 U 0.002
Isophorone 101 U 102 U ou 102 U 50
Naphthalene 101 U 102 U ouU 102 U 10
Nitrobenzene 101 U 102 U 0ou 102 U 0.4
N-Nitroso-di-n-propylamine 101 U 102 U 10U 10.2 U --
N-Nitrosodiphenylamine 10.1 U 10.2 U 10U 10.2 U 50
Pentachlorophenol 101 U 102 U 0ou 102 U 1
Phenanthrene 101 U 102 U ou 102 U 50
Phenol 10.1 U 10.2 U 10U 10.2 U 1
Pyrene 101 U 102 U ou 102 U 50
Total Semivolatile Compounds 35 0 0 0 --

Footnotes/Qualifiers:
ug/l: Micrograms per liter
--: No standard
U: Analyzed for but not detected
BD: Blind duplicate
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Table 8 Page 7 of 8
Long Island Rail Road
Arch Street Yard RI
Groundwater Samples
TCL Semivolatile Organic Compounds

Sample ID] FIELD BLANK NYSDEC Class GA
Sampling Date 4/7/2016 Standard
or Guidance Value

Units ug/l ug/l
SEMIVOLATILE COMPOUNDS
1,2,4,5-Tetrachlorobenzene 10U 5
1,4-Dioxane 10 UJ --
2,3,4,6-Tetrachlorophenol 10U -
2,4,5-Trichlorophenol 10U 1
2,4,6-Trichlorophenol 10U 1
2,4-Dichlorophenol 10 U 5
2,4-Dimethylphenol 10U 50
2,4-Dinitrophenol 10U 10
2,4-Dinitrotoluene 10U 5
2,6-Dinitrotoluene 10 U 5
2-Chloronaphthalene 10U 10
2-Chlorophenol 10U 1
2-Methylnaphthalene 10U -
2-Methylphenol 10U 1
2-Nitroaniline 10U 5
2-Nitrophenol 10U 1
3,3-Dichlorobenzidine 10U 5
3-Nitroaniline 10U 5
3+4-Methylphenols 10 UJ 1
4,6-Dinitro-2-methylphenol 10U 1
4-Bromophenyl-phenylether 10U -
4-Chloro-3-methylphenol 10U 1
4-Chloroaniline 10U 5
4-Chlorophenylphenyl ether 10U -
4-Nitroaniline 10U 5
4-Nitrophenol 10U 1
Acenaphthene 10U 20
Acenaphthylene 10U -
Acetophenone 10U -
Anthracene 10U 50
Atrazine 10U 7.5
Benzaldehyde 10U -
Benzo(a)anthracene 10U 0.002
Benzo(a)pyrene 10U ND
Benzo(b)fluoranthene 10U 0.002
Benzo(ghi)perylene 10U -
Benzo(k)fluoranthene 10U 0.002
Benzyl butyl phthalate 10U 50
Biphenyl 10U 5
Bis(2-chloroethoxy)methane 10U 5
Bis(2-chloroethyl)ether 10U 1
Bis(2-chloroisopropyl)ether 10U -
Bis(2-ethylhexyl)phthalate (BEHP) 10U 5
Caprolactam 10U -
Carbazole 10U -
Chrysene 10U 0.002
Dibenzo(a,h)anthracene 10U --
Dibenzofuran 10U -
Diethyl phthalate 10U 50
Dimethyl phthalate 10U 50
Di-n-butyl phthalate 10U 50
Di-n-octyl phthalate 10U 50
Fluoranthene 10U 50
Fluorene 10U 50
Hexachlorobenzene 10U 0.04

See next page for Footnotes/Qualifers.
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Table 8
Long Island Rail Road
Arch Street Yard RI
Groundwater Samples
TCL Semivolatile Organic Compounds

Sample ID] FIELD BLANK NYSDEC Class GA
Sampling Date 4/7/2016 Standard
or Guidance Value
Units ug/l ug/l
COMPOUNDS CONTINUED
Hexachlorobutadiene 10U 0.5
Hexachlorocyclopentadiene 10U 5
Hexachloroethane 10U 5
Indeno(1,2,3-cd)pyrene 10U 0.002
Isophorone 10U 50
Naphthalene 10U 10
Nitrobenzene 10U 0.4
N-Nitroso-di-n-propylamine 10U -
N-Nitrosodiphenylamine 10U 50
Pentachlorophenol 10U 1
Phenanthrene 10U 50
Phenol 10U 1
Pyrene 10U 50
Total Semivolatile Compounds 0 -

Footnotes/Qualifiers:

ug/l: Micrograms per liter

--: No standard

U: Analyzed for but not detected
BD: Blind duplicate

Page 8 of 8
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Long Island Rail Road
Arch Street Yard RI
Groundwater Samples
TCL Pesticides and Polychlorinated Biphenyls (PCBs)

Table 9

Page 1 of 1

Sample ID GW-02D MW-3 FIELD BLANK FIELD BLANK FIELD BLANK NYSDEC Class GA
Sampling Date 4/7/2016 4/7/2016 3/18/2016 3/21/2016 3/23/2016 Standard
Dilution Factor or Guidance Value

Units ug/l ug/l ug/l ug/l ugl/l ugl/l
PESTICIDES
Aldrin 0.05 U 0.05 U 0.05 U -- 0.05 U ND
alpha BHC 0.05 U 0.05 U 0.05 U -- 0.05 U 0.01
alpha Endosulfan 0.05 U 0.05 U 0.05 U -- 0.05 U -
alpha-Chlordane 0.05 U 0.05 U 0.05 U -- 0.05 U 0.05
beta-BHC 0.05 U 0.05 U 0.05 U -- 0.05 U 0.04
beta-Endosulfan 0.05 U 0.05 U 0.05 U -- 0.05 U -
beta-Chlordane 0.05 U 0.05 U 0.05 U -- 0.05 U 0.05
delta-BHC 0.05 U 0.05 U 0.05 U -- 0.05 U 0.04
Dieldrin 0.05 U 0.05 U 0.05 U -- 0.05 U 0.004
Endosulfan sulfate 0.05 U 0.05 U 0.05 U -- 0.05 U --
Endrin 0.05 U 0.05 U 0.05 U -- 0.05 U ND
Endrin aldehyde 0.05 U 0.05 U 0.05 U -- 0.05 U 5
Endrin ketone 0.05 U 0.05 U 0.05 U -- 0.05 U 5
gamma-BHC (Lindane) 0.05 U 0.05 U 0.05 U -- 0.05 U 0.05
Heptachlor 0.05 U 0.05 U 0.05 U -- 0.05 U 0.04
Heptachlor epoxide 0.05 U 0.05 U 0.05 U -- 0.05 U 0.03
Methoxychlor 0.05 U 0.05 U 0.05 U -- 0.05 U 35
P,P'-DDD 0.05 U 0.05 U 0.05 U -- 0.05 U 0.3
P,P'-DDE 0.05 U 0.05 U 0.05 U -- 0.05 U 0.2
P,P'-DDT 0.05 U 0.05 U 0.05 U -- 0.05 U 0.2
Toxaphene 0.51 U 05U 051U -- 0.52 U 0.06
PCBS
Aroclor-1016 0.52 U 0.52 U 051U 0.52 U 0.51 U 0.09
Aroclor-1221 0.52 U 0.52 U 051U 0.52 U 051 U 0.09
Aroclor-1232 0.52 U 0.52 U 051U 0.52 U 051 U 0.09
Aroclor-1242 0.52 U 0.52 U 051U 0.52 U 0.51 U 0.09
Aroclor-1248 0.52 U 0.52 U 051U 0.52 U 0.51 U 0.09
Aroclor-1254 0.52 U 0.52 U 051U 0.52 U 051 U 0.09
Aroclor-1260 0.52 U 0.52 U 051U 0.52 U 051 U 0.09
Aroclor-1262 - - 051U 0.52 U 0.51 U 0.09
Aroclor-1268 - -- 051U 0.52 U 0.51 U 0.09
Total PCBs 0 0 0 0 0 0.09

|
AND
\@

Footnotes/Qualifiers:

ug/l: Micrograms per liter
--: No standard or not analyzed
U: Analyzed for but not detected
ND: Compound exceeds if detected
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Table 10

Long Island Rail Road
Arch Street Yard RI
Groundwater Samples

Page 1 of 1

TAL Metals
Sample ID GW-02D MW-3 FIELD BLANK FIELD BLANK NYSDEC Class GA
Sampling Date 4/7/2016 4/7/2016 3/18/2016 3/23/2016 Standard
or Guidance Value

Units ug/l ug/l ug/l ug/l ug/l
METALS
Aluminum 211 72.7 8.32J 15.2J -
Antimony 25U 25U 25U 25U 3
Arsenic 6.13 J 4.63 J 10 U 10U 25
Barium 158 101 50 U 50 U 1000
Beryllium 3U 3U 3U 3U 3
Cadmium 3U 3U 3U 3U 5
Calcium 36100 92500 1000 U 133 J --
Chromium 231 4.04 J 5U 5U 50
Cobalt 15U 15U 15U 15U --
Copper 10U 10U 10U ou 200
Iron 11100 4860 50 U 50 U 300
Lead 4.97 J 6 U 6 U 6 U 25
Magnesium 2770 5850 1000 U 1000 U 35000
Manganese 357 148 10 U 10U 300
Mercury 02U 02U 0.2 U 0.2 U 0.7
Nickel 20 U 20U 20U 20U 100
Potassium 9850 4840 1000 U 1000 U -
Selenium 10U 10U 10U 0ou 10
Silver 5U 5U 5U 5U 50
Sodium 1770000 D 201000 1000 U 92.8J 20000
Thallium 20U 20U 20U 20U 0.5
Vanadium 20 U 20U 20U 20U -
Zinc 6.81J 20 U 20U 12.7 J 2000

| D&B ENGINEERS

AND

= | =
\@

— 4 ARCHITECTS, PC.

Footnotes/Qualifiers:

ug/l: Micrograms per liter
--: Not analyzed or no standard
U: Analyzed for but not detected

J: Estimated value or limit

Exceeded Class GA value

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\lab data\water_03_04_2016




ATTACHMENT 5
WATER LEVEL MEASUREMENTS AND
WATER LEVEL CONTOUR MAPS



TABLE 11
LONG ISLAND RAIL ROAD ARCH STREET YARD

SUMMARY OF GROUNDWATER MEASUREMENTS

Total Depth of Casing . . Calculated
. Approximate Tidal| Depth to Water Groundwater
Well # Well Elevation Date :
(f) (ft msl) Stage (ft) Elevation
(ft msl)
Low 3.83 4.20
4/22/2016 Mid 3.83 4.20
MW-1 12.60 8.03 High 3.83 4.20
Low 3.72 4.31
4/27/2016 Mid 3.71 4.32
High 3.71 4.32
Low 5.04 4.39
4/22/2016 Mid 5.04 4.39
High 5.04 4.39
MW-2 6.85 9.43 Tow 798 245
4/27/2016 Mid 4.98 4.45
High 4.98 4.45
Low 5.50 4.39
4/22/2016 Mid 5.51 4.38
High 5.51 4.38
MW-3 12.75 9.89 Tow 51 243
4/27/2016 Mid 5.41 4.48
High 5.41 4.48
Low 7.68 4.52
4/22/2016 Mid 7.70 4.50
High 7.69 4.51
GW-01 22.80 12.20 Tow =65 255
4/27/2016 Mid 7.65 4.55
High 7.64 456
Low 10.68 0.37
4/22/2016 Mid 10.70 0.35
High 10.70 0.35
GW-02D 22.80 11.05 Tow 1071 034
4/27/2016 Mid 10.71 0.34
High 10.70 0.35
Low 6.24 4.41
4/22/2016 Mid 6.24 4.41
High 6.24 4.41
GW-02S 9.45 10.65 Tow 615 250
4/27/2016 Mid 6.15 4.50
High 6.15 4.50
Low 11.87 -1.46
4/22/2016 Mid 11.88 -1.47
High 11.87 -1.46
GW-03 20.10 10.41 Tow 1213 2170
4/27/2016 Mid 12.12 -1.71
High 12.12 -1.71
Low 9.00 -1.88
4/22/2016 Mid 8.99 -1.87
High 8.99 -1.87
GW-04D 19.35 7.12 Tow 918 506
4/27/2016 Mid 9.19 -2.07
High 9.18 -2.06
Low 3.38 3.63
4/22/2016 Mid 3.37 3.64
High 3.37 3.64
GW-04S 7.85 7.01 Tow 308 3.73
4/27/2016 Mid 3.28 3.73
High 3.28 3.73
NOTES:

Measurements collected in feet below top of casing

NAPL was not detected in any groundwater monitoring well.
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ATTACHMENT 6
TIDAL STUDY RESULTS



FIGURE 5
LONG ISLAND RAIL ROAD
ARCH STREET YARD Rl
TIDAL SURVEY
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Note: NOAA Surface Water Elevation is obtained from closest tidal gauge station (Hunters Point, Newtown Creek, NY)

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Transducer data\GW-01\well a 2016-05-06 16.52.14.wsl



FIGURE 6
LONG ISLAND RAIL ROAD
ARCH STREET YARD Rl
TIDAL SURVEY
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Note: NOAA Surface Water Elevation is obtained from closest tidal gauge station (Hunters Point, Newtown Creek, NY)
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FIGURE 7
LONG ISLAND RAIL ROAD
ARCH STREET YARD Rl
TIDAL SURVEY

MW-3 Groundwater Elevation
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Note: NOAA Surface Water Elevation is obtained from closest tidal gauge station (Hunters Point, Newtown Creek, NY)
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

Division of Environmental Remediation, Region 2
47-40 21st Street, Long Island City, NY 11101
P: (718) 482-4995

www.decny.gov

August 8,2016

Gloria Russo .

Director — Environmental Planning & Compliance
Corporate Safety Department

Long Island Rail Road

144-41 94 Avenue, Mail Code 1947, 7t Floor
Jamaica, NY 11435 -

ggrusso@lirr.org

Re:  Arch Street Yards (LIRR) Site
NYSDEC Site No. V00733
Interim Remedial Investigation Report and Proposed Scope of Work

Dear Ms. Russo:

The New York State Department of Environmental Conservation (the Department), in
consultation with the New York State Department of Health (NYSDOH), has completed
its review of the August 5, 2016 Interim Remedial Investigation Report (Interim RIR) and
Proposed Scope of Work, which were prepared by D&B Engineers and Architects, P.C.
on behalf of Long Island Rail Road (the Volunteer). The August 5 document reflects
revisions made based on comments provided by the Department on an earlier version.

The Interim RIR documents the results of previous soil and groundwater sampling. The
Proposed Scope of Work consists of installation of six (6) soil vapor monitoring points
(SV- 01 to SV-06) in the yard and one co-located sub-slab soil vapor and indoor air
monitoring point in the LIRR Engineering Support Building.

The Department has determined that the Scope of Work is acceptable and is hereby
approved.

In accordance with the requirements of the Voluntary Cleanup Agreement, the approved
Interim RIR and Proposed Scope of Work, which constitute a modification to the
previously approved Remedial Investigation Work Plan (RIWP), must be placed by the
Volunteer in all publicly accessible repositories for the project within 5 business days. A
certification that this documents have been placed in project repositories, and that the .
repositories are complete with all project documents, must be submitted to the NYSDEC
project manager.

The Volunteer and its contractors are solely responsible for safe execution of all
invasive and other field work performed under the modified RIWP. The Volunteer and its

== |
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—oecomowery | Environmental
N Conservation



Ms. Gloria Russo
August 8, 2016
Page 2

contractors must obtain all local, state, and/or federal permits or approvals that may be
required to perform work under the modified RIWP. Further, the Volunteer and its
contractors are solely responsible for the identification of utilities that might be affected
by work under this RIWP and, implementation of all required, appropriate, or necessary
health and safety measures during performance of work under the modified RIWP.

According to the revised schedule you submitted via- email on July 19, the field work to
implement this modified RIWP could begin as early as August 16. Please notify me
immediately if this schedule has changed. Please note that the Department requires at
least 5 business day notice prior to implementing field work.

If you have any questions, please call me at (718) 482-4065 or email me at
ioana.munteanu-ramnic@dec.ny.gov.

Sincerely,

loana Munteanu-Ramnic, P.E.
Environmental Engineer Il

ec. J. O'Connell- NYSDEC
B. Boyd - NYSDOH
K. Green-LIRR
T. Fox, A. Caniano — D&B Engineers
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ZEBRA Technical Services - Subsurface Sampling, Injections and Data Collection for Environmental Professionals Since 1992.



AL B AL TANHE T AR TN LRGN NN DN RN

EC (mS/m><10 XSD Max (uV><10 PID Max ( |JV><10 FID Max (qu10
0 1 1916 4 5 1 2 4 5 0.0 0.5 1.0
0 P R TR N I S R ] L 1 L ] L P N T B PR T N N [ SO N N

Depth (ft)
1
N

File:
MIP3.MIP

Company: Operator: Date:
ZTS Mike Ryan 10/9/2015

Project ID: Client: Location:
LIRR Arch Street Yard D&B Engineers and Architects

ZEBRA Technical Services - Subsurface Sampling, Injections and Data Collection for Environmental Professionals Since 1992.
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Project ID: Client: Location:
LIRR Arch Street Yard D&B Engineers and Architects

ZEBRA Technical Services - Subsurface Sampling, Injections and Data Collection for Environmental Professionals Since 1992.
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LIRR Arch Street Yard D&B Engineers and Architects

ZEBRA Technical Services - Subsurface Sampling, Injections and Data Collection for Environmental Professionals Since 1992.
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Project ID: Client: Location:
LIRR Arch Street Yard D&B Engineers and Architects,

ZEBRA Technical Services - Subsurface Sampling, Injections and Data Collection for Environmental Professionals Since 1992.
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Project ID: Client: Location:
LIRR Arch Street Yard D&B Engineers and Architects,

ZEBRA Technical Services - Subsurface Sampling, Injections and Data Collection for Environmental Professionals Since 1992.
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LIRR Arch Street Yard D&B Engineers and Architects,

ZEBRA Technical Services - Subsurface Sampling, Injections and Data Collection for Environmental Professionals Since 1992.
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| T D&B ENGINEERS
f; "N AND
|

— 4 ARCHITECTS, PC.

Project No.: 3455-2
Project Name: LIRR —
Arch Street Yard RI

Boring No.: VB-01
Sheet _1 of 1
By: Carl Schmidlapp

Drilling Contractor: Zebra
Drill Rig: Geoprobe 6620DT
Date Started: 10/30/15

Geologist: Carl Schmidlapp
Drilling Method: Macrocore
Drive Hammer Weight: N/A

Boring Completion Depth: 27’
Ground Surface Elevation: ---
Boring Diameter: 2"

Date Completed: 10/30/15

Depth PID Per 6" Sample Description
(ft.) |No.[Type| Rec. (ppm)
0'-5 1| HA 60" 0.0 0-3": Bluestone
0.7 3"-60": Dark brown, fine-medium SAND, some fine to medium subangular
gravel, trace silt, concrete, medium dense, moist, no odor, no staining.
5-10" | 2 | MC 38" 0.0 0-11": Dark brown to black, fine to medium SAND, trace subrounded gravel,
0.0 moist, no odor, no staining.
62 11"-24": Brown to light brown, medium to fine SAND, trace silt, wet, no odor,
no staining.
64 24"-38": Brown to dark brown, medium to fine SAND, trace silt, wet, no odor,
no staining.
10-15'| 3 | MC 57" 10 0-7": Black, fine SAND, trace subangular gravel, no odor, slight staining.
0.0
0.0 77-24"; Dark brown to black, fine SAND, trace subangular gravel, wet, no
odor, no staining.
150 24"-36": Black/gray, fine SAND, trace clay, moist, hydrocarbon-like odor, no
250 staining.
40 36"-47"; Gray, CLAY, slightly plastic, trace organics(shells), moist, no odor,
no staining.
0.0 47"-57"; Gray, CLAY, dense, trace organics (shells), dense, moist, no odor,
no staining.
15-20'| 4 | MC 29" 0.0 0-12": Brown, fine SAND, trace SILT, trace fine subangular gravel, wet,
0.0 loose, no odor, no staining.
18 12"-24": Gray, CLAY, slightly plastic, dry, no odor, no staining.
12.5 247-29": Gray to black, CLAY, dense to slightly plastic, dry, no odor, no
staining.
20-25' | 5 | MC 28" 0.0 0-13": Green to brown, fine to medium SAND, trace medium to coarse
0.0 gravel, dense, dry, no odor, no staining.
0.0 13"-28": Green to brown, medium to coarse SAND, trace medium to coarse
0.0 gravel, dense, moist, no odor, no staining.
25-30 | 6 | MC 24" 0.0 0-24": Brown to gray, fine to medium SAND, trace fine to medium subangular
0.0 gravel, poorly sorted, moist, no odor, no staining.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES: Refusal encountered at 27
Soil sample VB-01 (13-15’) and groundwater samples VB-
01 (15-16") and VB-01 (26-27’) collected for VOC analysis.

\\dbfs1\Jobs\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\VB-01.doc




- Project No.: 3455-2 Boring No.: VB-02
—
ﬂ' ﬁ D&B ENGINEERS Project Name: LIRR — Sheet 1 of 1
. . AND Arch Street Yard R By: Carl Schmidlapp
A | = 4 ARCHITECTS, PC.
Drilling Contractor: Zebra Geologist: Carl Schmidlapp Boring Completion Depth: 26.5’
Drill Rig: Geoprobe 6620DT Drilling Method: Macrocore Ground Surface Elevation: ---
Date Started: 10/30/15 Drive Hammer Weight: N/A Boring Diameter: 2"
Date Completed: 10/30/15
Depth PID Per 6" Sample Description
(ft.) |No.|[Type| Rec. (ppm)
0-5 1| HA 60" 0.0 0-36": Bluestone
0.0, 0.0 |36"-60": Dark brown, fine to medium SAND, trace concrete, trace silt, dense,
0.0,0.0 |poorly sorted, moist, no odor, no staining.
5-10" | 2 | MC 28" 0.0 0-5": Black-dark brown, medium to coarse SAND, some medium to coarse
subangular gravel, moist, no odor, no staining.
0.0 57-19": Black-brown, medium to fine SAND, trace medium to coarse gravel,
0.0 loose, moist, no odor, no staining.
0.0 19"-23": Black-brown, medium to fine SAND, dense, moist, no odor, no
staining.
0.0 23"-28": Gray, fine to medium SAND, trace SILT, loose, dry, no odor, no
staining.
10-15'| 3 | MC 32" 0.0,0.0 |0"-22": Gray, CLAY, trace organics and peat, slightly plastic, moist, organic
0.0,0.0 |odor, no staining.
0.0 22"-32": Gray-brown, CLAY, some peat and organics, slightly dense, organic
0.0 odor, no staining.
15-20'| 4 | MC 41" 0.0 0-9": Dark gray, medium to fine SAND, trace silt, trace subangular medium-
fine gravel, moist, no odor, no staining.
0.0,0.0 |9"-27" Gray, CLAY, some peat and organics, plastic, loose, no odor, no
0.0 staining.
0.0 277-36": Gray, medium to coarse SAND, some medium to coarse subangular
0.0 gravel, rock fragments 34"-36", poorly sorted, dense, no odor, no staining.
0.0 36"-41": Brown-green, medium to coarse SAND, some large rock fragments,
dense, poorly sorted, dry, no odor, no staining.
20-25' | 5 | MC 42" 0.0,0.0 |0-22": Green-brown, medium to fine SAND, trace subrounded gravel, dense,
0.0, 0.0 |well sorted, dry, no odor, no staining.
0.0 22"-26": Brown-dark brown/green, medium to fine SAND, poorly sorted, dry,
no odor, no staining.
0.0 26"-42": Green to brown, fine to medium SAND, trace subangular gravel,
0.0 trace rock fragments, well sorted, dense, dry, no odor, no staining.
25-30'| 6 | MC 0" N/A No Recovery

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES: Refusal encountered at 26.5'.
Soil sample VB-02 (12-14") and groundwater samples VB-
02 (5’) and VB-02 (12-14’) collected for VOC analysis.

\\dbfs1\Jobs\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\VB-02.doc
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Project No.: 3455-2D
Project Name: LIRR —
Arch Street

Boring No.: SB-01
Sheet _1 of 1
By: Keith Robins

Drilling Contractor: AARCO
Drill Rig: Geoprobe 7822DT
Date Started: 3/15/16

Boring Completion Depth: 25°
Ground Surface Elevation: 7.48
Boring Diameter: 2"

Geologist: Keith Robins
Drilling Method: Macrocore
Drive Hammer Weight: N/A
Date Completed: 3/16/16

Depth PID Per 6" Sample Description
(ft.) |No.|[Type| Rec. (ppm)
0-6" | 1 | HA 6" 0.0 Bluestone.
6"-1’ 2 HA 12” 0.0 Same as above.
1-2 3 | HA 12” 0.0 Dark gray-brown, medium to coarse SAND and STONE and GRAVEL, trace
brick, concrete and wood, dense.
2-25 | 4 | HA 6" 0.0 Bluestone and felt barrier fabric.
25-3'| 5 | HA 6" 0.1 Black, silty SAND, organic odor, water encountered at 3’ bgs.
3-5 6 | MC 16" 0.0 Black, fine to medium SAND, some silt, fine to medium gravel, trace slag,
fabric, rock fragments, poorly sorted, loose, wet, no staining, organic odor.
5-10" | 7 | MC 30" 0.1 07-19": Black-dark gray, silty SAND, little fine gravel, poorly sorted, loose,
wet, no staining, no odor.
0.1 19"-30": Gray-brown, clayey SILT, firm-soft, wet-moist, no staining, organic
odor.
10-15| 8 | MC 36" 0.0 07-29": Dark gray, CLAY, trace organic material, slightly plastic-firm, moist,
no staining, trace organic odor.
0.0 297-36": Dark brown-gray, CLAY, some organic material, soft, damp, no
staining, organic odor.
15-20'| 9 | MC 38" 0.0 07-19": Gray-silver, silty CLAY, slightly plastic firm, moist.
0.0 19"-28": Gray, fine silty SAND, wet.
0.0 28"-38": Olive-brown, clayey SILT, trace fine sand, fine subrounded gravel,
dense, no staining, no odor.
20'-25' | 10 | MC 34" 0.0 07-24": Olive green-brown, fine to medium SAND, some silt, trace fine
subrounded gravel, poorly sorted, medium dense, wet, no staining, no odor.
0.0 247-34”: Gray-light gray, fine SAND, trace silt, well sorted, wet, no staining,
no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:
Soil samples from 13'-15" and 23'-25’ submitted for TCL
VOC and TCL SVOC analysis.

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\SB-01.doc
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ﬂ' ﬁ D&B ENGINEERS Project Name: LIRR — Sheet 1 of 1
. . AND Arch Street By: Keith Robins
A | = 4 ARCHITECTS, PC.
Drilling Contractor: AARCO Geologist: Keith Robins Boring Completion Depth: 25
Drill Rig: Geoprobe 7822DT Drilling Method: Macrocore Ground Surface Elevation: 8.60’
Date Started: 3/14/16 Drive Hammer Weight: N/A Boring Diameter: 2"
Date Completed: 3/17/16
Depth PID Per 6" Sample Description
(ft.) |No.|[Type| Rec. (ppm)
0-r 1| HA 12" 0.0 Bluestone.
1-2 2 | HA 12" 0.0 Gravel, brick, stone, cobbles, no odor, no staining.
2'-3' 3 | HA 12" 0.0 Dark gray, fine to medium SAND, some brick, stone, cobbles, dense gravel,
no staining, no odor. Water encountered at 3’ bgs.
35 | 4 | MC 24" 0.0 0"-6": CONCRETE.

0.0 6"-24"; Black, fine to medium SAND, some rock, stones, trace silt, fine
gravel, trace yellow brick, slag and coal, poorly sorted, loose, wet, no
staining, no odor.

5-10' | 5 | MC 46" 0.0 07-12": Black-brown, ASH, COAL, and Cinders, poorly sorted, loose, wet, no
staining, no odor.

0.0 12"-22": Olive-gray, fine to medium SAND, some rock, trace fine gravel,
stones, poorly sorted, wet, no staining, no odor.

0.0 22"-46": Olive-brown, fine to very fine SAND, little silt, trace fine gravel, well
sorted, moist, no staining, no odor.

10-15'| 6 | MC 44 0.0 07-10": Olive-brown, fine to medium SAND, trace silt, fine subrounded gravel
and stone, well sorted, wet, no staining, no odor.

0.0 10"-18": Olive-brown, medium to coarse SAND, trace subrounded gravel,
poorly sorted, loose, wet, no staining, no odor.

0.0 18"-44": Gray, CLAY, some organic matter, trace shells, soft, damp-moist,
no staining, organic odor.

15-20'| 7 | MC 36" 0.0 07-8": Brown, CLAY, trace sand, soft, moist, no staining, no odor.

0.0 8"-22". Gray, CLAY, trace fine gravel, dense-firm, damp, no staining, no
odor.

0.0
22"-27": Brown-light red, fine SAND, well sorted, wet, no staining, no odor.

0.0
27"-36": Olive-brown, SILT, trace clay, dense, damp.

20-25'| 8 | MC 36" 0.0 07-24™: Brown-olive, silty fine SAND, trace fine gravel, poorly sorted, dense,
moist, no staining, no odor.

0.0 24"-36": Gray, fine to medium SAND, some silt, trace clay, subrounded
gravel, rock, poorly sorted, wet, no staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:
Soil samples from 13’-15’ and 23'-25’ submitted for TCL
VOC and TCL SVOC analysis.

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\SB-02.doc
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ﬂ' ﬁ D&B ENGINEERS Project Name: LIRR — Sheet 1 of 1
. . AND Arch Street By: Keith Robins
A | = 4 ARCHITECTS, PC.
Drilling Contractor: AARCO Geologist: Keith Robins Boring Completion Depth: 25
Drill Rig: Geoprobe 7822DT Drilling Method: Macrocore Ground Surface Elevation: 8.72’
Date Started: 3/14/16 Drive Hammer Weight: N/A Boring Diameter: 2"
Date Completed: 3/17/16
Depth PID Per 6" Sample Description
(ft.) |No.|[Type| Rec. (ppm)
0'-6" 1| HA 6" 0.0 Bluestone.
6"-2' 2 | HA 15" 0.0 Dark gray, fine SAND, some stone, gravel, dense, no staining, no odor.
2'-5’' 3 | MC 25" 0.0 07-16": Brown, medium to coarse SAND, some fine gravel, cinders,
concrete, poorly sorted, loose, wet at 3’ bgs, no staining, no odor.
0.0 16"-25": Black, fine to medium SAND, some cinders, slag, angular gravel,
trace ash, poorly sorted, loose, wet, no staining, no odor.
5-10' | 4 | MC 36" 0.0 07-18": Black, medium to coarse SAND and angular GRAVEL, trace angular
rock, brick, poorly sorted, very loose, wet, no staining, no odor.
0.0 18"-21": Black, fine silty SAND, some gravel, wet.
0.0 21"-27": Wood.
0.0 277-36": Black-gray brown, fine to very fine SAND, trace silt, trace wood,
wet, no staining, no odor.
10-15| 5 | MC 36" 0.0 07-10": Black, coarse SAND and GRAVEL, loose, wet.
0.0 10"-36": Brown, fine to very fine silty SAND, well sorted, loose, wet, no
staining, no odor.
15-20'| 6 | MC 39" 0.0 07-14": Dark gray, CLAY, trace shells, soft, moist, no staining, organic odor.
0.0 14-27". Gray-light gray, SILT, trace clay, dense, damp, no staining, no odor.
0.0 277-39": Brown-olive, SILT, some fine sand, trace fine gravel, damp, dense,
no staining, no odor.
20-25' | 7 | MC 36" 0.0 07-13": Brown, fine to medium SAND, trace silt, subrounded gravel, poorly
sorted, medium dense, wet, no staining, no odor.
0.0 13"-25": Olive-brown, very fine to fine SAND, trace silt, well sorted, moist, no
staining, no odor.
0.0 25"-36": Gray-brown, silty fine SAND, trace subrounded gravel, dense,
moist, no staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:

Soil samples from 12’-14’ and 18’-20’ submitted for TCL
VOC and TCL SVOC analysis. Soil sample from 12’-14’
also submitted for analysis of TAL metals, TCL Pesticides
and PCBs.
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Project No.: 3455-2D
Project Name: LIRR —
Arch Street

Boring No.: SB-04
Sheet _1 of 1
By: Keith Robins

Drilling Contractor: AARCO
Drill Rig: Geoprobe 7822DT
Date Started: 3/14/16

Geologist: Keith Robins
Drilling Method: Macrocore
Drive Hammer Weight: N/A
Date Completed: 3/16/16

Boring Completion Depth: 29°
Ground Surface Elevation: 7.46
Boring Diameter: 2"

Depth PID Per 6" Sample Description

(ft.) |No.[Type| Rec. (ppm)

0-6" | 1 | HA 6" 0.0 Bluestone.

6"-1’ 2 | HA 6” 0.0 Brown, medium to coarse SAND, some gravel, organic matter, trace silt, dry,
no odor.

1-2 3 | HA 12” 0.0 Gray-light black, medium to coarse SAND and GRAVEL, trace cobbles,
stone, brick and concrete, very dense, no odor, no staining.

2-3 4 | HA 127 0.0 Black, SAND, ROCK and GRAVEL, dense, organic odor, water encountered
at 3’ bgs.

3-5 5| MC 5” 7.8 Black-dark gray, medium to coarse SAND, some fine to coarse gravel, trace
silt, trace stone, concrete and rubber, poorly sorted, loose, wet, no staining,
very slight sheen on water, petroleum odor.

5-10 | 6 | MC 8" 2.3 Black, medium to coarse SAND and subangular GRAVEL, crushed ROCK,
trace wood, poorly sorted, loose, wet, no staining, slight petroleum odor.

10-15'| 7 | MC 42" 0.0 07-33": Dark gray, CLAY, trace organic matter, trace shells, soft, slightly
plastic, damp-moist, no staining, organic odor.

0.0 33"-42"; Dark gray-brown, silty CLAY, some organic matter, firm-dense,
slightly plastic, no staining, organic odor, moist-wet.

15-20'| 8 | MC 407 0.0 07-21": Gray, clayey SILT, trace fine gravel, organic matter, firm-dense,
damp-moist, no staining, no odor.

0.0 21"-40": Olive-brown, fine to medium SAND, some silt, subrounded gravel,
trace rock, muscovite flakes, poorly sorted, dense-moist, no staining, no
odor.

20-25'| 9 | MC 6" 0.0 Olive-brown, fine to medium SAND, some silt, subrounded gravel, trace rock,
poorly sorted, dense, damp-moist, no staining, no odor. Note large stone
stuck in tip of soil sampler.

25-29' [ 10 | MC 23" 0.0 Gray, fine to medium SAND, trace silt, fine gravel and rock fragments,
shale/slate, poorly sorted, loose, wet, no staining, no odor. Encountered
refusal at 29'.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:

Soil samples from 3’-5’, 10’-12’ and 27’-29’ submitted for
TCL VOC and TCL SVOC analysis. Soil sample from
3'-5’ also submitted for analysis of TAL Metals, TCL
Pesticides and PCBs.
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Project No.: 3455-2D
Project Name: LIRR —
Arch Street

Boring No.: SB-05
Sheet _1 of 1
By: Keith Robins

Drilling Contractor: AARCO
Drill Rig: Geoprobe 7822DT
Date Started: 3/14/16

Geologist: Keith Robins
Drilling Method: Macrocore
Drive Hammer Weight: N/A
Date Completed: 3/16/16

Boring Completion Depth: 25°
Ground Surface Elevation: 7.94’
Boring Diameter: 2"

Depth PID Per 6" Sample Description

(ft.) |No.|[Type| Rec. (ppm)

0-6" | 1 | HA 6" 0.0 Bluestone.

6"-2’ 2 | HA 18” 0.0 Gray, medium to coarse SAND and GRAVEL, dense, no staining, no odor.

2-3 3 | HA 12” 0.0 Dark gray, fine SAND and BRICK, some gravel, no staining, no odor.
Water encountered at 3’ bgs.

3-5 4 | MC 21" 0.0 Dark gray-black, medium to coarse SAND, some cinders, slag, brick, trace
silt, brick, fine gravel, angular rock, poorly sorted, loose, wet, no staining, no
odor.

5-100 | 5 | MC 45" 0.0 07-18": Black-dark gray, fine to medium SAND, some silt, trace fine gravel,
poorly sorted, loose, wet, no staining, organic odor.

0.0 18"-45": Gray-olive, silty fine SAND, well sorted, wet, no staining, organic
odor.
10-15'| 6 | MC 47" 250 0"-12": Black-dark gray, fine to medium SAND, trace silt, fine gravel, poorly
sorted, loose, wet, no staining, trace solvent odor.
0.0 12"-42". Gray, CLAY, soft-plastic, damp-moist, no staining, trace organic
matter.
0.0
42"-47". Dark gray-brown, CLAY, soft-slightly plastic, some organic matter,
dry-damp, no staining.
15-20'| 7 | MC 427 0.0 07-12": Light gray, CLAY, trace organic matter, dense, moist, no staining, no
odor.
0.0 12"-24": Gray-dark gray, silty SAND, wet, no staining, no odor.
0.0 247-42": Olive-brown, fine to medium SAND, some silt, subrounded gravel,
trace clay, poorly sorted, dense, no odor, no staining.
20-25'| 8 | MC 44" 0.0 07-20": Brown-olive, CLAY, trace fine subrounded gravel, rock, dense,
damp, no odor, no staining.
0.0 207-32": Olive-brown, silty SAND, some subrounded gravel, stones, poorly
sorted, dense, moist, no staining, no odor.
0.0 32"-44"; Gray, fine SAND, trace silt, well sorted, wet, no staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES: Soil samples from 10’-11’, 11’-13’ submitted for
TCL VOC and TCL SVOC analysis. Soil sample from 10’-
11" also submitted for analysis of TAL metals, TCL
Pesticides and PCBs.
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Drilling Contractor: AARCO Geologist: Keith Robins Boring Completion Depth: 25
Drill Rig: Geoprobe 7822DT Drilling Method: Macrocore Ground Surface Elevation: 9.23’
Date Started: 3/14/16 Drive Hammer Weight: N/A Boring Diameter: 2"

Date Completed: 3/17/16

Depth PID Per 6" Sample Description

(ft.) |No.|[Type| Rec. (ppm)

0-1" 1| HA 1" 0.0 Bluestone.

1"-3 2 | HA 35" 0.0 Dark gray, fine to medium SAND and BRICK, dense, no staining, no odor.

3-5 4 | MC 13" 0.0 Black-brown, fine to coarse SAND and Stones, Concrete, Gravel, poorly
sorted, loose, no staining, no odor. Water encountered at 4.5’ bgs.

5-100 | 5 | MC 31" 0.0 07-19": Dark brown-black, medium to coarse SAND and CONCRETE, some
rock, stone, gravel, trace brick, poorly sorted, loose, wet, no staining, no
odor.

25
19"-31": Dark black, silty fine SAND, trace fine gravel, well sorted, wet, no
staining, no odor.

10-15'| 6 | MC 21" 5.0 0"-4": Black, fine to coarse SAND, trace fine gravel, poorly sorted, wet, no
staining, no odor.

0.0 47-16": Dark brown, fine SAND, trace silt, fine gravel, well sorted, wet, no
staining, no odor.

0.0 16"-21": Black-dark gray, fine SAND, trace silt, well sorted, wet, no staining,
no odor.

15-20'| 7 | MC 39” 0.0 07-12": Dark gray, CLAY, some organic matter and shells, soft, moist, no
staining, trace organic odor.

0.0 12"-31": Light gray, SILT, trace clay, subrounded gravel, dense, moist, no
staining, no odor.

0.0 317-39": Reddish-brown, silty fine SAND, well sorted, medium dense, wet,
no staining, no odor.

20-25'| 8 | MC 45" 0.0 07-18": Olive-brown, CLAY and SILT, trace fine sand seams, dense, damp-
moist, no staining, no odor.

0.0 18"-34": Olive-brown, fine to medium SAND, some silt, trace rock, fine
subrounded gravel, poorly sorted, dense, moist, no staining, no door.

0.0 34"-45"; Light gray-tan, fine SAND, some silt, trace clay, subrounded gravel,
medium dense, damp-moist, no staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:

Soil samples from 8’-10" and 11'-13' submitted for TCL
VOC and TCL SVOC analysis. Soil sample from
8'-10’ also submitted for analysis of TAL Metals, TCL
Pesticides and PCBs.
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Project No.: 3455-2D
Project Name: LIRR —
Arch Street

Boring No.: SB-07
Sheet _1 of 1
By: Keith Robins

Drilling Contractor: AARCO
Drill Rig: Geoprobe 7822DT
Date Started: 3/14/16

Boring Completion Depth: 25°
Ground Surface Elevation: 8.10’
Boring Diameter: 2"

Geologist: Keith Robins
Drilling Method: Macrocore
Drive Hammer Weight: N/A
Date Completed: 3/18/16

Depth PID Per 6" Sample Description
(ft.) |No.|[Type| Rec. (ppm)
0-8 | 1 | HA 8” 0.0 Bluestone.
8"-20" | 2 | HA 12" 0.0 Gray-brown, medium to coarse SAND and GRAVEL, trace stone, poorly
sorted, loose, moist.
20"-36" 3 | HA 16" 0.0 Black-dark gray, SILT and SAND, some gravel, trace cobbles, trace metal,
brick and slag, poorly sorted, loose, moist, no staining, no odor.
36"-42"| 4 | HA 6" 0.0 Gray-brown, SILT and SAND, some gravel, poorly sorted, loose, wet at 3.8’
bgs.
35-5| 5| MC 7" 0.0 Bluestone/gravel, wet, loose, no staining, no odor.
5-10' | 6 | MC 42" 0.3 Gray-brown, fine to medium SAND, trace fine gravel, trace clayey silt,
organic matter, poorly sorted, loose, wet, no staining, no odor.
10-15| 7 | MC 36" 0.2 07-8": Gray-brown, fine to medium SAND, trace coarse sand and gravel, well
sorted, loose, wet, no staining, no odor.
0.3 8"-36": Dark gray, CLAY, some organic matter and shells, soft, damp, no
staining, organic odor.
15-20'| 8 | MC 34" 0.3 0"-22": Gray, SILT, trace rock, dense, damp-moist.
0.3 22"-34". Brown-olive, silty fine SAND, trace rock and gravel, poorly sorted,
dense, moist, no staining, no odor.
20-25' | 9 | MC 35” 0.0 07-19": Brown-olive, fine to medium SAND, some silt, trace rock, gravel,
poorly sorted, dense, moist-wet, no staining, no odor.
0.0 19"-35": Gray, fine to very fine SAND, trace fine gravel, well sorted, wet, no
staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:
Soil samples from 12’-14" and 23'-25’ submitted for TCL
VOC and TCL SVOC analysis. Soil sample from 12'-14’
also submitted for TAL Metals, TCL Pesticides and PCB
analysis.
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L‘

AND Arch Street By: Keith Robins
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Drilling Contractor: AARCO Geologist: Keith Robins Boring Completion Depth: 25
Drill Rig: Geoprobe 7822DT Drilling Method: Macrocore Ground Surface Elevation: 8.62’
Date Started: 3/14/16 Drive Hammer Weight: N/A Boring Diameter: 2"

Date Completed: 3/17/16

Depth PID Per 6" Sample Description
(ft.) |No.|[Type| Rec. (ppm)
0-r 1| HA 12" 0.0 Bluestone.
1-4 2 | HA 36" 0.0 Dark gray-brown, fine to medium SAND and GRAVEL, no odor, no staining.

Water encountered at 4’ bgs.

4-10° | 3 | MC 36" 56.0 07-24": Black, medium to coarse SAND and fine GRAVEL, some stone,
trace clay, coal, cinders, brick, poorly sorted, wet, loose.

0.0 24"-36": Dark brown, medium to coarse SAND, Rock and Stones, some
gravel, brick, poorly sorted, loose, wet, no staining, no odor.

10-15'| 4 | MC 20" 0.0 07-12": Black, medium to coarse SAND and fine to coarse angular GRAVEL,
some rock, concrete, brick, poorly sorted, very loose, wet, no staining, no
odor.
0.0 12"-20": Dark brown-gray, silty SAND, some subrounded gravel, trace
stone, poorly sorted, wet, no staining, no odor.
15-20'| 5 | MC 52" 0.0 07-12": Dark gray, CLAY, some organic matter, soft-firm, slightly plastic,
moist, no staining, slight organic odor.
0.0 127-20": Dark gray-brown, silty CLAY, moist.
0.0 207-40”: Light gray-blue, SILT, trace clay, dense, damp, no staining, no
odor.
0.0 407-52": Reddish-olive, silty fine to medium SAND, some fine subrounded

gravel, poorly sorted, dense, moist, no staining, no odor.

20-25'| 6 | MC 40" 0.0 0"-16": Olive-brown, SILT, little sand, trace fine gravel, dense, damp, no
staining, no odor.

16"-40": Olive-brown, silty fine SAND, some subrounded gravel, trace
weathered rock, poorly sorted, moist-damp, no staining, no odor.

Sample Types: NOTES:
HA = Hand Auger Soil samples from 4’-6’, 6'-8' and 13'-15’ submitted for TCL
MC = Macrocore VOC and TCL SVOC analysis.
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Drilling Contractor: AARCO Geologist: Keith Robins Boring Completion Depth: 8
Drill Rig: Geoprobe 7822DT Drilling Method: Macrocore Ground Surface Elevation: 7.10*
Date Started: 3/18/16 Drive Hammer Weight: N/A Boring Diameter: 2"
Date Completed: 3/18/16

Depth PID Per 6" Sample Description
(ft.) [No.[Type| Rec. (ppm)
0-5 1| MC 36" 0.3 07-12": Brown, medium to coarse SAND, crushed ROCK and GRAVEL,
poorly sorted, loose, damp to wet.
0.0 127-18": Dark gray, silty SAND and STONE, poorly sorted, loose, no
staining, no odor.
0.0 18”-21": Concrete, dry, no staining, no odor.
0.0 21"-42": Black, fine SAND, SLAG and COAL, trace silt, lumber, poorly
sorted, very loose, wet, no staining, no odor.
0.0 42"-46": Olive-brown, fine SAND, some fine angular gravel, wet, no staining,
no odor.
5'-8’ 2 | MC 34" 0.3 07-21": Dark gray, fine to medium SAND, trace fine gravel, well sorted, wet,
no staining, no odor.
0.3 21"-30™: Brown-olive, fine to medium SAND, trace fine gravel, wet, no
staining, no odor.
0.3 30"-34": Dark gray, very fine SAND, trace silt, wet, no staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:
Soil samples from 0’-1’, 2'-3’, 4'-5’ and 7’-8’ submitted for
PCBs analysis.

Boring log begins approximately 2 ft. below bluestone.
*Ground surface elevation is from top of bluestone.
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Project No.: 3455-2D
Project Name: LIRR —
Arch Street

Boring No.: SB-10
Sheet _1 of 1
By: Keith Robins

Drilling Contractor: AARCO
Drill Rig: Geoprobe 7822DT
Date Started: 3/18/16

Geologist: Keith Robins
Drilling Method: Macrocore
Drive Hammer Weight: N/A
Date Completed: 3/18/16

Boring Completion Depth: 8
Ground Surface Elevation: 7.21*
Boring Diameter: 2"

Depth PID Per 6" Sample Description
(ft.) [No.[Type| Rec. (ppm)

0-1 1 | HA 12" 0.0 Dark gray, medium to fine SAND, some brick, rock, no staining, no odor.
15-5 | 2 | HA 35" 0.3 07-17": Black, medium to coarse SAND, SLAG and GRAVEL, poorly sorted,
loose, wet, no staining, no odor.

0.3 17"-35": Black, fine to medium SAND and crushed ROCK, trace gravel,
lumber, poorly sorted, wet, no staining, no odor.
5'-8’ 3 | MC 27" 0.2 07-18": Black, medium to coarse SAND, fine GRAVEL, SLAG and COAL
fragments, poorly sorted, loose, wet, no staining, no odor.
0.2 18"-27": Olive-brown, fine SAND, wet, well sorted, wet, no staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:

analysis.

Soil samples from 2’-3’, 4’-5’ and 7’-8" submitted for PCBs

Boring log begins approximately 18” below the bluestone.
*Ground surface elevation is from top of bluestone.

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\SB-10.doc
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Project No.: 3455-2D
Project Name: LIRR —
Arch Street

Boring No.: SB-11
Sheet _1 of 1
By: Keith Robins

Drilling Contractor: AARCO
Drill Rig: Geoprobe 7822DT
Date Started: 3/18/16

Geologist: Keith Robins
Drilling Method: Macrocore
Drive Hammer Weight: N/A
Date Completed: 3/18/16

Boring Completion Depth: 8
Ground Surface Elevation: 7.39™*
Boring Diameter: 2"

Depth PID Per 6" Sample Description
(ft.) |No.[Type| Rec. (ppm)
0'-5 1| MC 35" 0.2 07-15": Black, medium to coarse SILT, GRAVEL and STONE, trace brick,
poorly sorted, loose, wet, no staining, no odor.
0.2 15"-35": Olive-brown, fine to medium SAND, some silt, crushed stone, rock,
gravel, compacted, dense, wet, no staining, no odor.
5-8' 2 | MC 24" 0.6 0"-12": Black-dark gray, medium to coarse SAND, STONE, ROCK and
GRAVEL, poorly sorted, loose, wet, no staining, no odor.
0.6 12"-24". Brown-gray, organic CLAY and PEAT, damp, slightly plastic, soft,

no staining, some organic odors.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:

PCBs analysis.

Soil samples from 0’-1’, 2’-3’, 4’-5" and 7’-8’ submitted for

Boring log begins approximately 24" below bluestone.
*Ground surface elevation is from top of bluestone.

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\SB-11.doc
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ﬂ' ﬁ D&B ENGINEERS Project Name: LIRR — Sheet 1 of 1
. . AND Arch Street By: Keith Robins
A | = 4 ARCHITECTS, PC.
Drilling Contractor: AARCO Geologist: Keith Robins Boring Completion Depth: 6
Drill Rig: Geoprobe 7822DT Drilling Method: Macrocore Ground Surface Elevation: 6.89*
Date Started: 3/21/16 Drive Hammer Weight: N/A Boring Diameter: 2"
Date Completed: 3/21/16

Depth PID Per 6" Sample Description
(ft.) |No.[Type| Rec. (ppm)
0-5' 1 | HA/ 44" 0.5 0"-16": Gray, medium-coarse SAND, GRAVEL, STONES, trace brick,
MC concrete, poorly sorted, loose.
0.5 16"-39": Black, fine to medium SAND, some slag, trace coal, cinders, gravel,
poorly sorted, loose, wet, no staining, no odor.
0.5 39"-44"; Black-brown, fine to medium SAND, trace gravel, well sorted, wet,
no staining, no odor.
5'-6’ 2 | MC 12" 0.5 Dark gray, organic CLAY, soft-slightly plastic, organic odor, moist.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:
Soil samples from 0’-1’, 2’-3’ and 5’-6’ submitted for PCBs
analysis.

Boring log begins approximately 3” below bluestone.
*Ground surface elevation is from top of bluestone.

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\SB-12.doc
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Project No.: 3455-2D
Project Name: LIRR —
Arch Street

Boring No.: SB-13
Sheet _1 of 1
By: Keith Robins

Drilling Contractor: AARCO
Drill Rig: Geoprobe 7822DT
Date Started: 3/21/16

Geologist: Keith Robins
Drilling Method: Macrocore
Drive Hammer Weight: N/A
Date Completed: 3/21/16

Boring Completion Depth: 6
Ground Surface Elevation: 7.12™*
Boring Diameter: 2"

Depth PID Per 6" Sample Description

(ft.) |No.[Type| Rec. (ppm)

0-5' 1| MC 50" 0.4 07-12": Dark brown-gray, medium to coarse SAND and STONES, some
angular gravel, trace concrete, poorly sorted, damp-moist, no staining, no
odor.

0.4 12"-29": Black, medium to coarse SAND, some coarse gravel, slag, poorly
sorted, loose, wet, no staining, no odor.

0.4 29"-50": Dark gray-olive, organic CLAY, soft-slightly plastic, moist, organic
odor.

5'-6’ 2 | MC 10" 0.4 Gray, CLAY, some organic material, soft-slightly plastic, moist, no staining,

no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:

analysis.

Soil samples from 0’-1’, 2’-3’ and 5’-6’ submitted for PCBs

Boring log begins approximately 24" below bluestone.
*Ground surface elevation is from top of bluestone.

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\SB-13.doc
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ﬂ' ﬁ D&B ENGINEERS Project Name: LIRR — Sheet 1 of 1
. . AND Arch Street By: Keith Robins
A | = 4 ARCHITECTS, PC.
Drilling Contractor: AARCO Geologist: Keith Robins Boring Completion Depth: 6
Drill Rig: Geoprobe 7822DT Drilling Method: Macrocore Ground Surface Elevation: 7.76*
Date Started: 3/21/16 Drive Hammer Weight: N/A Boring Diameter: 2"
Date Completed: 3/21/16

Depth PID Per 6" Sample Description
(ft.) |No.[Type| Rec. (ppm)
0-5' 1 | HA/ 35" 0.3 07-17": Black-dark gray, medium to coarse SAND, some fine gravel, silt,
MC slag, trace silt, brick, poorly sorted, loose, no staining, no odor.
0.3 17"-35": Brown-light orange, medium SAND, trace fine gravel, well sorted,
compacted, wet, no staining, no odor.
5'-6’ 2 | MC 10" 0.3 Light gray, fine to medium SAND, trace silt, gravel, well sorted, wet, no

staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:
Soil samples from 0’-1’, 2’-3’ and 5’-6’ submitted for PCBs
analysis.

Boring log begins approximately 24 “ below bluestone.
*Ground surface elevation is from top of bluestone.

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\SB-14.doc
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Project No.: 3455-2D
Project Name: LIRR —
Arch Street

Boring No.: SB-15
Sheet _1 of 1
By: Keith Robins

Drilling Contractor: AARCO
Drill Rig: Geoprobe 7822DT
Date Started: 3/18/16

Geologist: Keith Robins
Drilling Method: Macrocore
Drive Hammer Weight: N/A
Date Completed: 3/18/16

Boring Completion Depth: 6
Ground Surface Elevation: 6.94™*
Boring Diameter: 2"

Depth PID Per 6" Sample Description
(ft.) [No.[Type| Rec. (ppm)
1-5 1 | HA/ 36" 0.1 07-31": Black-dark gray, medium to coarse SAND, some angular gravel,
MC trace silt, cinders, slag, crushed rock poorly sorted, loose, wet, no staining,
no odor.
0.1 31"-36": Olive green-brown, fine to coarse SAND, trace subrounded-flat

gravel, well sorted, wet, no staining, no odor.

5'-6’ 2 | MC 8" 0.1 Olive-brown, SILT, dense, moist, no staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:

analysis.

Soil samples from 0’-1’, 2’-3’ and 5’-6’ submitted for PCBs

Boring log begins approximately 24" below bluestone.
*Ground surface elevation is from top of bluestone.

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\SB-15.doc
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ﬂ' ~ D&B ENGINEERS Project Name: LIRR — Sheet 1 of 1
. . AND Arch Street By: Keith Robins
A | = 4 ARCHITECTS, PC.
Drilling Contractor: AARCO Geologist: Keith Robins Boring Completion Depth: 6
Drill Rig: Geoprobe 7822DT Drilling Method: Macrocore Ground Surface Elevation: 7.13*
Date Started: 3/18/16 Drive Hammer Weight: N/A Boring Diameter: 2"
Date Completed: 3/18/16

Depth PID Per 6" Sample Description
(ft.) [No.[Type| Rec. (ppm)
0-5 1 | HA/ 31" 0.3 Black-light gray, fine to medium SAND, some silt, stones, concrete, trace
MC brick, damp-moist, no staining, no odor.
5-6' 2 | MC 10" 0.3 Olive-light black, medium to coarse SAND, some gravel, poorly sorted,

medium-loose, moist-wet, no staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:
Soil samples from 0’-1’, 2’-3’ and 5’-6’ submitted for PCBs
analysis.

Boring log begins approximately 12" below bluestone.
*Ground surface elevation is from top of bluestone.

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\SB-16.doc
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D&B ENGINEERS Project Name: LIRR — Sheet _1 of 1

-
c H AND Arch Street By: Keith Robins
A | 4 ARCHITECTS, PC.

Drilling Contractor: AARCO Geologist: Keith Robins Boring Completion Depth: 6'
Drill Rig: Geoprobe 7822DT Drilling Method: Macrocore Ground Surface Elevation: 6.41*
Date Started: 3/18/16 Drive Hammer Weight: N/A Boring Diameter: 2"
Date Completed: 3/18/16
Depth PID Per 6" Sample Description
(ft.) |No.|[Type| Rec. (ppm)
0-r 1| HA 12" 0.0 Black-dark brown, SAND and GRAVEL, trace brick, wet.
1-2 2 | HA 12" 0.0 Black, SAND and GRAVEL, poorly sorted, wet.
2'-3' 3 | HA 12" 0.0 Black, medium to coarse SAND and subangular GRAVEL, poorly sorted,
loose, wet, no staining, no odor.
3-5 4 | HA 24" 0.0 Black-dark gray, fine to medium SAND, trace gravel, wet, no staining, no
odor.
5-6' 5 | HA 127 0.0 Gray-brown, SILT, some fine to coarse sand, poorly sorted, wet, no staining,
no odor.
Sample Types: NOTES:
HA = Hand Auger Soil samples from 0’-1’, 2’-3’ and 5’-6’ submitted for PCBs
MC = Macrocore analysis.

Boring log begins approximately 12" below bluestone.
*Ground surface elevation is from top of bluestone.
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Project No.: 3455-2D Boring No.: GW-01
Project Name: LIRR — Sheet _1 of 1
Arch Street By: Keith Robins

Drilling Contractor: AARCO
Drill Rig: Geoprobe

Date Started: 3/15/16

Geologist: Keith Robins Boring Completion Depth: 20°
Drilling Method: Macrocore Ground Surface Elevation: 9.85’
Drive Hammer Weight: N/A Boring Diameter: 2"

Date Completed: 3/21/16

Depth PID Per 6" Sample Description
(ft.) |No.|[Type| Rec. (ppm)

0'-6" 1| HA 6" 0.0 Bluestone.

6"-1’ 2 | HA 6" 0.0 Dark brown, medium to coarse SAND, GRAVEL and STONE, dry-damp.

1-3 3 HA 2" 0.0 Dark brown-brown, medium to coarse SAND, GRAVEL and STONE, trace
brick, concrete, tile, wood, glass, poorly sorted, dense, no staining, no odor.

3-5 4 HA 24" 0.0 Black-dark brown, medium to coarse SAND, GRAVEL and STONE, trace
silt, trace slag, cinders, poorly sorted, dense, no staining, no odor. Water
encountered at 4.5’ bgs.

5-10' | 5 | MC 39" 0.4 07-19": Black, medium to coarse SAND and SLAG, ASH, fine to coarse
GRAVEL, trace brick, fill material, poorly sorted, very loose, wet, no staining,
no odor.

0.4 19"-39": Olive green-light black, fine to medium SAND, trace silt, rock
fragments, trace fill material, poorly sorted, wet, no staining, no odor.
10-15| 6 | MC 43" 0.5 07-11": Black, fine to medium SAND, trace silt, well sorted, no staining, no
odor.
0.5 117-32": Olive-brown, clayey SILT, slightly firm-soft, slightly plastic, wet, no
staining, no odor.
0.5 327-40": Olive green-brown, fine SAND, well sorted, wet.
0.5 407-43": Black, fine SAND, trace silt, well sorted, wet, no staining, no odor.
15-20'| 7 | MC 42" 0.4 07-16": Dark gray, CLAY, trace shells, slightly plastic, soft, damp-moist, no
staining, no odor.
0.4 16"-34". Gray-light gray, clayey SILT, trace fine subrounded gravel, firm-
dense, moist.
0.4 34"-42"; Olive green-brown, silty fine SAND, trace fine gravel, poorly sorted,

compacted-dense, moist-wet, no staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:
Soil samples from 4’-5’, 13'-15" and 18’-20’ submitted for
TCL VOC and TCL SVOC analysis.

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\GW-01.doc




- Project No.: 3455-2D Boring No.: GW-03

p— J 9
ﬂ' ﬁ D&B ENGINEERS Project Name: LIRR — Sheet 1 of 1

. . AND Arch Street By: Keith Robins
A | = 4 ARCHITECTS, PC.
Drilling Contractor: AARCO Geologist: Keith Robins Boring Completion Depth: 20
Drill Rig: Geoprobe Drilling Method: Macrocore Ground Surface Elevation: 8.23’
Date Started: 3/15/16 Drive Hammer Weight: N/A Boring Diameter: 2"

Date Completed: 3/21/16

Depth PID Per 6" Sample Description
(ft.) |No.|[Type| Rec. (ppm)
0-r 1| HA 12" 0.0 Bluestone.
1-3 2 HA 24" 0.0 Black-dark brown, medium to coarse SAND, STONE and GRAVEL, trace
concrete, wood, poorly sorted, dense, no staining, no odor.
3-5 3 | HA 29" 0.7 07-12": Black, medium to coarse SAND, some gravel, trace silt, poorly
sorted, loose, wet, no staining, no odor.
0.7 127-23": Black, fine to medium SAND, some fine to coarse angular gravel,
rock, poorly sorted, very loose, wet, no staining, no odor.
0.7 23"-29": Dark brown, medium SAND, trace fine gravel, well sorted, dense,
wet, no staining, no odor.
5-10 | 4 | MC 52" 0.6 Dark brown-gray, fine to medium SAND, trace silt, coarse subrounded
gravel, well sorted, medium compaction, wet, no staining, no odor.
10-15'| 5 | MC 52" 0.5 0"-5": Dark gray-brown, fine to medium SAND, trace fine gravel, coarse
sand, poorly sorted, wet, no staining, no odor.
2.2 57-48"; Dark gray, CLAY, some organic matter, trace shells, firm, slightly
plastic, damp-moist, some organic odor.
2.2 48"-52": Dark brown-red, Organic Clay and PEAT, slightly plastic, organic
odor, damp.
15-20'| 6 | MC 48" 0.6 07-30": Gray, silty CLAY, trace subrounded gravel, soft-firm, slightly plastic,
damp-moist.
0.6 307-48": Dark brown, SILT and fine SAND, trace black gravel, rock,

muscovite flakes, poorly sorted, compacted, wet, no staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:
Soil samples from 3’-4’, 12’-14’ and 18’-20’ submitted for
TCL VOC and TCL SVOC analysis.

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\GW-03.doc
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Project No.: 3455-2D Boring No.: GW-04D
Project Name: LIRR — Sheet _1 of 1
Arch Street By: Keith Robins

Drilling Contractor: AARCO
Drill Rig: Geoprobe

Date Started: 3/15/16

Geologist: Keith Robins Boring Completion Depth: 19°
Drilling Method: Macrocore Ground Surface Elevation: 7.31’
Drive Hammer Weight: N/A Boring Diameter: 2"

Date Completed: 3/23/16

Depth PID Per 6" Sample Description
(ft.) |No.|[Type| Rec. (ppm)
0-2’ 1| HA 24" 0.0 Bluestone. Encountered water at 2 feet.
2-4 2 | HA 24" 0.0 07-6": Dark gray, medium to coarse SAND, some silt, gravel and stone,
poorly sorted, damp, no staining, no odor.
0.0 67-12": Black, fine to medium SAND, trace fine gravel, cobbles, trace brick,
poorly sorted, damp-moist, no staining, no odor.
0.0 127-18": Olive-brown, medium SAND, well sorted, moist-wet.
0.0 18"-24": Black, fine to medium SAND, some silt, trace gravel, poorly sorted,
dense, moist-wet, no staining, no odor.
4-5 3 | HA 127 0.0 Olive green-brown, silty fine SAND, some fine gravel, compacted, well
sorted, wet, no staining, no odor.
5-10" | 4 | MC 48" 0.2 07-19": Olive-dark brown, medium SAND, trace coarse sand, fine to coarse
gravel, well sorted, wet, no staining, no odor.
0.2 19"-40": Brown, SILT, trace fine sand, well sorted, compacted-dense, wet,
no staining, no odor.
0.2 40"-48"; Dark gray, CLAY, some organic material, slightly plastic-soft,
organic odor, moist.
10-15| 5 | MC 45" 0.2 07-32": Gray, CLAY, some organic material, trace shells, firm, slightly plastic,
no staining, organic odor.
0.2 327-45": Gray-light gray, clayey SILT, trace subrounded stone, slightly
plastic-soft, wet-moist, no staining, no odor.
15-19'| 6 | MC 48" 0.2 07-40": Dark brown-light gray, medium to coarse SAND, well sorted, loose,
wet, no staining, no odor.
0.2 40"-48"; Gray-brown, SILT, trace fine gravel, compact-dense, moist-wet, no

staining, no odor.

Sample Types:
HA = Hand Auger
MC = Macrocore

NOTES:

Soil samples from 2’-3’, 12’-14" and 16’-18’ submitted for
TCL VOC and TCL SVOC analysis. Refusal at 19’ below
top of bluestone.

GW-04DJ:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\GW-04D.doc
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Well Construction Log

Site LIRR — Arch Street Job Number 3455 Well No. GW-01
Total Depth 20° Surface Elevation 12.57 Top Riser Elevation 12.20°
Water Levels (Depth, Date, Time) 7.65, 4/27/16, 0725 Date Installed 3/22/16
Riser  Dia. 1” Material PVC Length 12’
Screen  Dia. 1”7 Material PVC Length 10° Slot Size 0.010
SCHEMATIC

Surface Seal Type
Concrete
Stickup

Grout Type Cement/bentonite

6’ Top Seal

Seal Type Bentonite pellets

8’ Top Sand Pack

10’ Top Screen

Sand Pack Type Silica quartz
Size #2/#1/ #00

20’ Bottom Screen

20’ Total Depth of Boring

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\GW-01 Well Construction Log.doc
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Well Construction Log

Site LIRR — Arch Street Job Number 3455 Well No.  GW-02S
Total Depth 7 Surface Elevation 11.15 Top Riser Elevation 10.65’
Water Levels (Depth, Date, Time) 6.15°, 4/27/16, 0726 Date Installed 3/22/16
Riser  Dia. 1” Material PVC Length 4
Screen  Dia. 1”7 Material PVC Length 5 Slot Size 0.010
SCHEMATIC
Surface Seal Type
Concrete
Stickup
Grout Type --

Top Seal

Seal Type Bentonite pellets

1 Top Sand Pack

2’ Top Screen

Sand Pack Type Silica quartz
Size #2/#1/ #00

7 Bottom Screen

7 Total Depth of Boring

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\GW-02S Well Construction Log.doc
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Well Construction Log

Site LIRR — Arch Street Job Number 3455 Well No.  GW-02D
Total Depth 20° Surface Elevation 11.49° Top Riser Elevation 11.05°
Water Levels (Depth, Date, Time) 10.71°, 4/27/16, 0726 Date Installed 3/22/16
Riser  Dia. 1” Material PVC Length 12’
Screen  Dia. 1”7 Material PVC Length 10° Slot Size 0.010
SCHEMATIC

Surface Seal Type
Concrete
Stickup

Grout Type Cement/bentonite

6’ Top Seal

Seal Type Bentonite pellets

8’ Top Sand Pack

10’ Top Screen

Sand Pack Type Silica quartz
Size #2/#1/ #00

20’ Bottom Screen

20’ Total Depth of Boring

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\GW-02D Well Construction Log.doc
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Well Construction Log

Site LIRR — Arch Street Job Number 3455 Well No. GW-03
Total Depth 19’ Surface Elevation 10.88’ Top Riser Elevation 1041
Water Levels (Depth, Date, Time) 12.13’, 4/27/16, 0730 Date Installed 3/21/16
Riser  Dia. 1” Material PVC Length 11
Screen  Dia. 1”7 Material PVC Length 10° Slot Size 0.010
SCHEMATIC

Surface Seal Type
Concrete
Stickup

Grout Type Cement/bentonite

6’ Top Seal

Seal Type Bentonite pellets

8’ Top Sand Pack

9 Top Screen

Sand Pack Type Silica quartz
Size #2/#1/ #00

19’ Bottom Screen

20’ Total Depth of Boring

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\GW-03 Well Construction Log.doc
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Well Construction Log

Site LIRR — Arch Street Job Number 3455 Well No.  GW-04S
Total Depth 8’ Surface Elevation 7.32° Top Riser Elevation 7.01
Water Levels (Depth, Date, Time) 3.28°, 4/27/16, 0730 Date Installed 3/23/16
Riser  Dia. 1” Material PVC Length 3’
Screen  Dia. 1”7 Material PVC Length 5 Slot Size 0.010

SCHEMATIC

Surface Seal Type
Concrete
Flush-mounted

Grout Type --

Top Seal

Seal Type Bentonite pellets

2’ Top Sand Pack

3 Top Screen

Sand Pack Type Silica quartz
Size #2/#1/ #00

8’ Bottom Screen

8’ Total Depth of Boring

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\GW-04S Well Construction Log.doc
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Well Construction Log

Site LIRR — Arch Street Job Number 3455 Well No.  GW-04D
Total Depth 18 Surface Elevation 7.32° Top Riser Elevation 7.12
Water Levels (Depth, Date, Time) 9.18’, 4/27/16, 0728 Date Installed 3/23/16
Riser  Dia. 1” Material PVC Length 8’
Screen  Dia. 1”7 Material PVC Length 10° Slot Size 0.010

SCHEMATIC

Surface Seal Type
Concrete
Flush mounted

Grout Type Cement/bentonite

4 Top Seal

Seal Type Bentonite pellets

6’ Top Sand Pack

8’  Top Screen

Sand Pack Type Silica quartz
Size #2/#1/ #00

18’ Bottom Screen

20’ Total Depth of Boring

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\Boring Logs\GW-04D Well Construction Log.doc
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Table E-1
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
TCL Volatile Organic Compounds

Page 1 of 10

Sample ID

VB-01(13-15)

VB-02(12-14)

SB-01(13-15)

SB-01(23-25)

SB-02(13-15)

SB-02(23-25)

NYCRR 6 Part 375

NYCRR 6 Part 375

NYCRR 6 Part 375

Sampling Date 10/30/15 10/30/15 3/16/2016 3/16/2016 3/17/2016 3/17/2016 Protection of Restricted- Industrial
Start Depth (in Feet) 13 12 13 23 13 23 Groundwater* Residential Use Soil
End Depth (in Feet) 15 14 15 25 15 25 Soil Cleanup Use Soil Cleanup Cleanup
Objectives (SCOs)] Objectives (SCO) | Objectives (SCO)
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/kg ug/kg
VOLATILE COMPOUNDS
1,1,1-Trichloroethane 66900 U 76 U 8.6 U 42 U 107 U 45U 680 100000 1000000
1,1,2,2-Tetrachloroethane 66900 U 7.6 U 8.6 UJ 42 U 10.7 U 45U 600 - -
1,1,2-Trichloroethane 66900 U 7.6 UJ 8.6 U 42 U 10.7 U 45U - - -
1,1,2-Trichlorotrifluoroethane 66900 U 76 U 86U 42U 10.7 U 45U -- -- --
1,1-Dichloroethane 66900 U 76U 8.6 U 42 U 107 U 45U 270 26000 480000
1,1-Dichloroethene 66900 U 7.6 U 8.6 U 42 U 107 U 45U 330 100000 1000000
1,2,3-Trichlorobenzene 66900 U 7.6 UJ 8.6 UJ 42 U 10.7 U 45U - - -
1,2,4-Trichlorobenzene 66900 U 7.6 UJ 8.6 UJ 42U 10.7 U 45U -- -- --
1,2-Dibromo-3-Chloropropane 66900 U 7.6 UJ 8.6 UJ 42U 10.7 U 45U -- -- --
1,2-Dibromoethane 66900 U 7.6 U 8.6 U 42 U 10.7 U 45U - - -
1,2-Dichlorobenzene 66900 U 7.6 UJ 8.6 UJ 42 U 10.7 U 45U - 100000 1000000
1,2-Dichloroethane 66900 U 76U 8.6 U 42 U 107 U 45U 20 3100 60000
1,2-Dichloropropane 66900 U 76 U 86U 42U 10.7 U 45U -- -- --
1,3-Dichlorobenzene 66900 U 7.6 UJ 8.6 UJ 42 U 107 U 45U - 49000 560000
1,4-Dichlorobenzene 66900 U 7.6 UJ 8.6 UJ 42 U 10.7 U 45 U - 13000 250000
1,4-Dioxane 1338700 U 150 U - - - - - 13000 250000
2-Butanone 334700 U 378 U 429 U 21.2 U 9.6 J 227U - 100000 1000000
2-Hexanone 334700 U 37.8 U 429 U 21.2 U 53.3 U 227 U - - -
4-Methyl-2-Pentanone 334700 U 37.8 U 429 U 21.2 U 53.3 U 227U - - -
Acetone 334700 U 63.4 15.4 ] 9.1 3740 227U - 100000 1000000
Benzene 66900 U 76 U 8.6 U 42 U 107 U 45U - 4800 89000
Bromochloromethane 66900 U 76 U 86U 42U 10.7 U 45U -- -- --
Bromodichloromethane 66900 U 76 U 8.6 U 42U 10.7 U 45U -- -- --
Bromoform 66900 U 76 U 86U 42U 10.7 U 45U -- -- --
Bromomethane 66900 U 76 U 86U 42U 10.7 U 45U -- -- --
Carbon Disulfide 66900 U 49.4 8.9 42 U 11.3 3 45U - - -
Carbon Tetrachloride 66900 U 7.6 U 8.6 U 42 U 107 U 45 U 760 2400 44000
Chlorobenzene 66900 U 76 U 8.6 U 42 U 10.7 U 45U - 100000 1000000
Chloroethane 66900 U 76 U 86U 42U 10.7 U 45U -- -- --
Chloroform 66900 U 7.6 U 8.6 U 42 U 107 U 45U 370 49000 700000
Chloromethane 66900 U 7.6 U 8.6 U 42 U 10.7 U 45U - - -
cis-1,2-Dichloroethene 66900 U 40.4 517 1313 7313 113 250 100000 1000000
cis-1,3-Dichloropropene 66900 U 76 U 86U 42U 10.7 U 45U -- -- --
Cyclohexane 66900 U 7.6 U 8.6 U 42 U 10.7 U 45U - - -
Dibromochloromethane 66900 U 76 U 8.6 U 42U 10.7 U 45U -- -- --
Dichlorodifluoromethane 66900 U 7.6 U 8.6 U 42 U 107 U 45U - - -

See next page for Footnotes/Qualifiers
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TCL Volatile Organic Compounds
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No standard

Exceeds Protection of Groundwater SCO (only compared to chlorinated VOCs per NYSDEC)
Exceeded the Restricted-Residential Use SCO
xceeded the Industrial Use |

Sample ID] VB-01(13-15) [ VB-02(12-14) | SB-01(13-15) SB-01(23-2-5) SB-02(13-15) SB-02(23-2-5) NYCRR 6 Part 375] NYCRR 6 Part 375 NYCRR 6 Part 375
Sampling Date 10/30/15 10/30/15 3/16/2016 3/16/2016 3/17/2016 3/17/2016 Protection of Restricted- Industrial
Start Depth (in Feet) 13 12 13 23 13 23 Groundwater* Residential Use Soil
End Depth (in Feet) 15 14 15 25 15 25 Soil Cleanup Use Soil Cleanup Cleanup
Objectives (SCOs)] Objectives (SCO) | Objectives (SCO)
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/kg ug/kg
Ethyl Benzene 66900 U 76 U 86 U 42 U 10.7 U 45U - 41000 780000
Isopropylbenzene 66900 U 7.6 UJ 8.6 UJ 42 U 10.7 U 45U - - -
Im/p-Xylenes 133900 U 151U 174 U 85U 213U 9.1U - 100000 1000000
Methyl Acetate 66900 U 7.6 U 8.6 U 42U 10.7 U 45U - - -
Methyl tert-butyl Ether 66900 U 6.5 2577 42U 51.3 45U - 100000 1000000
Methylcyclohexane 66900 U 7.6 U 8.6 U 42 U 10.7 U 45U - - -
Methylene Chloride 66900 U 1.8J 7.9 UB 42U 10.7 U 45U 50 100000 1000000
0-Xylene 66900 U 76 U 8.6 U 42U 10.7 U 45U - 100000 1000000
Styrene 66900 U 76 U 86U 42U 10.7 U 45U - - -
t-1,3-Dichloropropene 66900 U 76 U 8.6 U 42U 10.7 U 45U - - -
Tetrachloroethene 1160900 6 8.6 U 42U 10.7 U 3J 1,300 19000 300000
Toluene 66900 U 7.6 U 8.6 U 42U 10.7 U 45U - 100000 1000000
trans-1,2-Dichloroethene 66900 U 221 8.6 U 42 U 10.7 U 45U 190 100000 1000000
Trichloroethene 66900 U 273 8.6 U 42 U 10.7 U 45U 470 21000 400000
Trichlorofluoromethane 66900 U 7.6 U 8.6 U 42 U 107 U 45U - - -
Vinyl Chloride 66900 U 7.6 U 8.6 U 153 773 45U 20 900 27000
Total Volatile Organic Compounds 1160900 172.4 39.7 12 125 4 - - -
Footnotes/Qualifiers:
ug/kg:  Micrograms per kilogram
BD: Blind duplicate
uU: Analyzed for but not detected
UB: Not detected based on blank results
J+: Estimated bias high
D: Reported from secondary dilution
E: Exceeded calibration range estimated value
J: Estimated value or detection limits
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Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
TCL Volatile Organic Compounds

Page 3 of 10

Sample ID]SB-03(12-14)SB-03(18-20) SB-04(3-5) |SB-04(10-12)SB-04(27-20)SB-05(10-11) SB-05(10-11)BDJNYCRR 6 Part 375] NYCRR 6 Part 375 NYCRR 6 Part 375
Sampling Date|] 3/17/2016 | 3/17/2016 | 3/16/2016 | 3/16/2016 | 3/16/2016 | 3/16/2016 3/16/2016 Protection of Restricted- Industrial
Start Depth (in Feet) 12 18 3 10 27 10 10 Groundwater* Residential Use Soil
End Depth (in Feet) 14 20 5 12 29 11 11 Soil Cleanup Use Soil Cleanup Cleanup
Objectives (SCOs)| Objectives (SCO) | Objectives (SCO)
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/kg ug/kg
VOLATILE COMPOUNDS
1,1,1-Trichloroethane 57U 48 U 55U 10.1 U 51U 53U 5U 680 100000 1000000
1,1,2,2-Tetrachloroethane 57U 48 U 4.6 J+ 10.1 U 51U 53U 5U 600 -- --
1,1,2-Trichloroethane 57U 48 U 55U 101 U 51U 53U 5U -- -- --
1,1,2-Trichlorotrifluoroethane 57U 48 U 55U 10.1 U 51U 53U 5U - - -
1,1-Dichloroethane 57U 48 U 55U 10.1 U 51U 53U 5U 270 26000 480000
1,1-Dichloroethene 57U 48 U 55U 10.1 U 51U 53U 5U 330 100000 1000000
1,2,3-Trichlorobenzene 57U 48 U 5.5 UJ 10.1 U 51U 53U 5U -- -- --
1,2,4-Trichlorobenzene 57U 48 U 55 UJ 10.1 U 51U 53U 5U - - -
1,2-Dibromo-3-Chloropropane 57U 48 U 55 UJ 10.1 U 51U 53U 5U - - -
1,2-Dibromoethane 57U 48 U 55U 10.1 U 51U 53U 5U -- -- --
1,2-Dichlorobenzene 57U 48 U 5.5 UJ 10.1 U 51U 53U 5U -- 100000 1000000
1,2-Dichloroethane 57U 48 U 55U 10.1 U 51U 53U 5U 20 3100 60000
1,2-Dichloropropane 57U 48 U 55U 10.1 U 51U 53U 5U - - -
1,3-Dichlorobenzene 57U 48 U 55 UJ 10.1 U 51U 53U 5U - 49000 560000
1,4-Dichlorobenzene 57U 48 U 55 UJ 10.1 U 51U 53U 5U - 13000 250000
1,4-Dioxane -- -- -- -- -- -- -- -- 13000 250000
2-Butanone 551 238 U 89J 99J 256 U 3.81J 59J -- 100000 1000000
2-Hexanone 28.7 U 238 U 277U 50.4 U 256 U 26.6 U 251U -- -- --
4-Methyl-2-Pentanone 28.7 U 238 U 27.7U 50.4 U 256 U 26.6 U 251U -- -- --
Acetone 40.3 12.6 J 57 68.7 25.6 U 15.8 J 27.4 - 100000 1000000
Benzene 57U 48 U 1.4 10.1 U 51U 53U 5U -- 4800 89000
Bromochloromethane 57U 48 U 55U 10.1 U 51U 53U 5U - - -
Bromodichloromethane 57U 48 U 55U 10.1 U 51U 53U 5U - - -
Bromoform 57U 48 U 55U 10.1 U 51U 53U 5U - - -
Bromomethane 57U 48 U 55U 101 U 51U 53U 5U - - -
Carbon Disulfide 57U 26J 55U 10.1 U 51U 53U 6.2J -- -- --
Carbon Tetrachloride 57U 48 U 55U 10.1 U 51U 53U 5U 760 2400 44000
Chlorobenzene 57U 48 U 55U 10.1 U 51U 53U 5U -- 100000 1000000
Chloroethane 57U 48 U 55U 10.1 U 51U 53U 5U -- -- --
Chloroform 57U 48 U 55U 10.1 U 51U 53U 5U 370 49000 700000
Chloromethane 57U 48 U 55U 101 U 51U 53U 5U -- -- --
cis-1,2-Dichloroethene 57U 48 U 12.5 43.4 51U 880 JD 180 JD 250 100000 1000000
cis-1,3-Dichloropropene 57U 48 U 55U 10.1 U 51U 53U 5U - - -
Cyclohexane 57U 48 U 55U 10.1 U 51U 53U 5U -- -- --
Dibromochloromethane 57U 48 U 55U 10.1 U 51U 53U 5U - - -
Dichlorodifluoromethane 57U 48 U 55U 10.1 U 51U 53U 5U -- -- --

See next page for Footnotes/Qualifiers
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Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
TCL Volatile Organic Compounds

Page 4 of 10

Sample ID]SB-03(12-14)SB-03(18-20) SB-04(3-5) |SB-04(10-12)SB-04(27-20)SB-05(10-11) SB-05(10-11)BDJNYCRR 6 Part 375] NYCRR 6 Part 375 NYCRR 6 Part 375
Sampling Date|] 3/17/2016 | 3/17/2016 | 3/16/2016 | 3/16/2016 | 3/16/2016 | 3/16/2016 3/16/2016 Protection of Restricted- Industrial
Start Depth (in Feet) 12 18 3 10 27 10 10 Groundwater* Residential Use Soil
End Depth (in Feet) 14 20 5 12 29 11 11 Soil Cleanup Use Soil Cleanup Cleanup
Objectives (SCOs)| Objectives (SCO) | Objectives (SCO)
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/kg ug/kg
Ethyl Benzene 57U 48 U 55U 10.1 U 51U 53U 5U - 41000 780000
Isopropylbenzene 57U 48 U 4.8 J+ 101 U 51U 53U 5U - - -
m/p-Xylenes 115U 95U 111U 202U 10.2 U 10.6 U 10.1 U -- 100000 1000000
Methyl Acetate 57U 48 U 55U 10.1 U 51U 53U 5U -- -- --
Methyl tert-butyl Ether 57U 48 U 55U 35.5 113 281J 1.3 - 100000 1000000
Methylcyclohexane 57U 48 U 55U 10.1 U 51U 53U 5U -- -- --
Methylene Chloride 57U 48 U 55U 10.1 U 51U 53U 5U 50 100000 1000000
0-Xylene 57U 48 U 1473 10.1 U 51U 53U 5U -- 100000 1000000
Styrene 57U 48 U 55U 101 U 51U 53U 5U -- -- --
t-1,3-Dichloropropene 57U 48 U 55U 10.1 U 51U 53U 5U -- -- --
Tetrachloroethene 57U 48 U 19.6 10.5 113 20900JD 7000 JD 1,300 19000 300000
Toluene 57U 48 U 55U 10.1 U 51U 53U 5U -- 100000 1000000
trans-1,2-Dichloroethene 57U 48 U 55U 101 U 51U 100 J 75.3J 190 100000 1000000
Trichloroethene 57U 48 U 291 10.1 U 51U 400 JD 81 JD 470 21000 400000
Trichlorofluoromethane 57U 48 U 55U 101 U 51U 53U 5U - - -
Vinyl Chloride 57U 48U 6 6.2 J 51U 560 JD 120 JD 20 900 27000
Total Volatile Organic Compounds 46 15 119.1 174.2 2.2 22862 7497 - - -
Footnotes/Qualmers:
ug/kg:  Micrograms per kilogram
BD: Blind duplicate

U: Analyzed for but not detected
UB:

Not detected based on blank results
J+: Estimated bias high
D: Reported from secondary dilution
E: Exceeded calibration range estimated value
J: Estimated value or detection limits

No standard

Exceeds Protection of Groundwater SCO (only compared to chlorinated VOCs per NYSDEC)
Exceeded the Restricted-Residential Use SCO

Xceede e Industrial Use I
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Table E-1
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
TCL Volatile Organic Compounds
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Sample D] SB-05(11-13) | SB-06(5-10) | SB-06(11-13) | SB-07(12-14) | SB-07(23-25) | SB-08(4-6) JNYCRR 6 Part 375] NYCRR 6 Part 3/5] NYCRR 6 Part 375
Sampling Date] 3/16/2016 3/17/2016 3/17/2016 3/18/2016 3/18/2016 3/17/2016 Protection of Restricted- Industrial
Start Depth (in Feet) 11 8 11 12 23 4 Groundwater* Residential Use Soil
End Depth (in Feet) 13 10 13 14 25 6 Soil Cleanup Use Soil Cleanup Cleanup
Objectives (SCOs) Objectives (SCO) | Objectives (SCO)
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/kg ug/kg
VOLATILE COMPOUNDS
1,1,1-Trichloroethane 76U 6.2 U 6.2 U 57U 43 U 103 U 680 100000 1000000
1,1,2,2-Tetrachloroethane 7.6 UJ 6.2 U 6.2 U 57U 43U 10.3 UJ 600 - -
1,1,2-Trichloroethane 7.6 U 6.2 U 6.2 U 57U 43 U 10.3 U - - -
1,1,2-Trichlorotrifluoroethane 7.6 U 6.2 U 6.2 U 57U 4.3 U 10.3 U -- -- --
1,1-Dichloroethane 7.6 U 6.2 U 6.2 U 57U 43 U 103 U 270 26000 480000
1,1-Dichloroethene 8.7 6.2 U 6.2 U 57U 43U 10.3 U 330 100000 1000000
1,2,3-Trichlorobenzene 7.6 UJ 6.2 U 6.2 U 57U 43 U 10.3 UJ -- -- --
1,2,4-Trichlorobenzene 7.6 UJ 6.2 U 6.2 U 57U 43 U 10.3 UJ - - -
1,2-Dibromo-3-Chloropropane 7.6 UJ 6.2 U 6.2 U 57U 43U 10.3 UJ - - -
1,2-Dibromoethane 7.6 U 6.2 U 6.2 U 57U 43 U 103 U - - -
1,2-Dichlorobenzene 7.6 UJ 6.2 U 6.2 U 57U 43U 10.3 UJ - 100000 1000000
1,2-Dichloroethane 7.6 U 6.2 U 6.2 U 57U 43U 103 U 20 3100 60000
1,2-Dichloropropane 76U 6.2 U 6.2 U 57U 43U 10.3 U - - -
1,3-Dichlorobenzene 7.6 UJ 6.2 U 6.2 U 57U 43U 10.3 UJ - 49000 560000
1,4-Dichlorobenzene 7.6 UJ 6.2 U 6.2 U 57U 43U 10.3 UJ - 13000 250000
1,4-Dioxane -- -- -- -- -- -- -- 13000 250000
2-Butanone 1513 44 521 28.7 U 21.7 U 515U - 100000 1000000
2-Hexanone 378U 4] 31U 28.7 U 21.7 U 515U - - -
4-Methyl-2-Pentanone 378U 313 31U 28.7 U 21.7 U 515U - - -
Acetone 75 16.6 J 334 17.1 3 1393 140 - 100000 1000000
Benzene 24 6.2 U 6.2 U 57U 43U 10.3 U - 4800 89000
Bromochloromethane 76U 6.2 U 6.2 U 57U 43U 10.3 U - - -
Bromodichloromethane 76 U 6.2 U 6.2 U 57U 43U 10.3 U - - -
Bromoform 76 U 6.2 U 6.2 U 57U 43 U 10.3 U - - -
Bromomethane 76 U 6.2 U 6.2 U 57U 43U 103 U - - -
Carbon Disulfide 37977 2313 6.2 U 57U 43 U 467 - - -
Carbon Tetrachloride 7.6 U 6.2 U 6.2 U 57U 43 U 103 U 760 2400 44000
Chlorobenzene 76U 6.2 U 6.2 U 57U 43 U 10.3 U -- 100000 1000000
Chloroethane 76 U 6.2 U 6.2 U 57U 43U 103 U - - -
Chloroform 7.6 U 6.2 U 6.2 U 57U 43 U 103 U 370 49000 700000
Chloromethane 76 U 6.2 U 6.2 U 57U 43U 10.3 U - - -
cis-1,2-Dichloroethene 3400 JD 1600 D 6.1J 1617 1473 5.8 250 100000 1000000
cis-1,3-Dichloropropene 76 U 6.2 U 6.2 U 57U 43U 10.3 U - - -
Cyclohexane 76 U 6.2 U 6.2 U 57U 43U 10.3 U - - -
Dibromochloromethane 76 U 6.2 U 6.2 U 57U 43U 10.3 U - - -
Dichlorodifluoromethane 7.6 U 6.2 U 6.2 U 57U 43 U 103 U - - -
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Sample ID] SB-05(11-13) | SB-06(8-10) | SB-06(11-13) | SB-07(12-14) | SB-07(23-25) | SB-08(4-6) JNYCRR 6 Part 375] NYCRR 6 Part 3/5] NYCRR 6 Part 375
Sampling Date] 3/16/2016 3/17/2016 3/17/2016 3/18/2016 3/18/2016 3/17/2016 Protection of Restricted- Industrial
Start Depth (in Feet) 11 8 11 12 23 4 Groundwater* Residential Use Soil
End Depth (in Feet) 13 10 13 14 25 6 Soil Cleanup Use Soil Cleanup Cleanup
Objectives (SCOs) Objectives (SCO) | Objectives (SCO)
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/kg ug/kg
Ethyl Benzene 76 U 6.2 U 6.2 U 57U 43 U 10.3 U -- 41000 780000
Isopropylbenzene 7.6 UJ 6.2 U 147 57U 43U 10.3 UJ - - -
m/p-Xylenes 151 U 125U 124 U 115U 8.7U 17.4 U -- 100000 1000000
Methyl Acetate 76 U 6.2 U 6.2 U 57U 43 U 10.3 U -- -- --
Methyl tert-butyl Ether 26.7 6.2 U 6.2 U 42 ] 43 U 10.3 U -- 100000 1000000
Methylcyclohexane 7.6 U 6.2 U 6.2 U 57U 43U 103 U - - -
Methylene Chloride 76 U 6.2 U 6.2 U 5.7 UB 5.1 UB 35.2 50 100000 1000000
o0-Xylene 76 U 6.2 U 6.2 U 57U 43U 10.3 U -- 100000 1000000
Styrene 76 U 6.2 U 6.2 U 57U 43 U 10.3 U -- -- --
t-1,3-Dichloropropene 76 U 6.2 U 6.2 U 57U 43 U 103 U -- -- --
Tetrachloroethene 31300 D 1300 D 2] 281J 213 10.3 U 1,300 19000 300000
Toluene 273 6.2 U 6.2 U 57U 43U 10.3 U -- 100000 1000000
trans-1,2-Dichloroethene 190 EJ 1523 6.2 U 281J 1.4 103 U 190 100000 1000000
Trichloroethene 2600 JD 2221 6.2 U 193 43U 103 U 470 21000 400000
Trichlorofluoromethane 7.6 U 6.2 U 6.2 U 57U 43U 103 U - - -
Vinyl Chloride 2200 JD 410 JD 223 57U 43U 103 U 20 900 27000
Total Volatile Organic Compounds 39669 3378 50.3 33.1 23.9 185.6 - - -
Footnotes/Qualiners:
ug/kg: Micrograms per kilogram
BD: Blind duplicate
uU: Analyzed for but not detected
UB: Not detected based on blank results
J+: Estimated bias high
D: Reported from secondary dilution
E: Exceeded calibration range estimated value
J: Estimated value or detection limits
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Exceeds Protection of Groundwater SCO (only compared to chlorinated VOCs per NYSDEC)

Exceeded the Restricted-Residential Use SCO
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e Industrial Use
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Sample ID] SB-08(6-8) [SB-08(13-15)] GW-01(4-5) GW-01(13-15]GW-01(18-20)] GW-03(3-4) |[GW-03(12-14JNYCRR 6 Part 375] NYCRR 6 Part 375 NYCRR 6 Part 375
Sampling Date] 3/17/2016 | 3/17/2016 | 3/21/2016 | 3/21/2016 3/21/2016 3/21/2016 3/21/2016 Protection of Restricted- Industrial
Start Depth (in Feet) 6 13 4 13 18 3 12 Groundwater* Residential Use Soil
End Depth (in Feet) 8 15 5 15 20 4 14 Soil Cleanup Use Soil Cleanup Cleanup
Objectives (SCOs)] Objectives (SCO) | Objectives (SCO)
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/kg ug/kg
VOLATILE COMPOUNDS
1,1,1-Trichloroethane 5U 49 U 5.8 UJ 49 U 43 U 45U 9.2 U 680 100000 1000000
1,1,2,2-Tetrachloroethane 5UJ 49 U 5.8 UJ 49 U 43 U 4.5 UJ 9.2 U 600 - -
1,1,2-Trichloroethane 5U 49 U 5.8 UJ 49 U 43 U 45U 9.2 U - - -
1,1,2-Trichlorotrifluoroethane 5U 49U 5.8 UJ 49U 43U 45U 9.2 U -- -- --
1,1-Dichloroethane 5U 49 U 5.8 UJ 49 U 43 U 45U 9.2 U 270 26000 480000
1,1-Dichloroethene 5U 49 U 5.8 UJ 49 U 43 U 45U 9.2 U 330 100000 1000000
1,2,3-Trichlorobenzene 5UJ 49 U 5.8 UJ 49 U 43 U 4.5 UJ 9.2 U - - -
1,2,4-Trichlorobenzene 5UJ 49U 5.8 UJ 49U 43U 45 UJ 9.2 U -- -- --
1,2-Dibromo-3-Chloropropane 5UJ 49U 5.8 UJ 49U 43U 45 UJ 9.2 U -- -- --
1,2-Dibromoethane 5U 49 U 5.8 UJ 49 U 43 U 45U 9.2 U - - -
1,2-Dichlorobenzene 5UJ 49 U 5.8 UJ 49 U 43 U 4.5 UJ 9.2 U - 100000 1000000
1,2-Dichloroethane 5U 49U 5.8 UJ 49U 43U 45U 9.2 U 20 3100 60000
1,2-Dichloropropane 5U 49U 5.8 UJ 49U 43U 45U 9.2 U -- -- --
1,3-Dichlorobenzene 5UJ 49 U 5.8 UJ 49 U 43 U 4.5 UJ 9.2 U - 49000 560000
1,4-Dichlorobenzene 5UJ 49 U 5.8 UJ 49 U 43 U 4.5 UJ 9.2 U - 13000 250000
1,4-Dioxane - - - - - - - - 13000 250000
2-Butanone 249 U 243 U 28.9 UJ 43 ] 215U 223U 46.1 U - 100000 1000000
2-Hexanone 249 U 243 U 28.9 UJ 24.7 U 215U 223 U 46.1 U - - -
4-Methyl-2-Pentanone 249 U 243 U 10.9 J+ 24.7 U 215U 223U 46.1 U - - -
Acetone 29.7 1423 30.8 J+ 22 ] 124 20.0J 60.7 J - 100000 1000000
Benzene 5U 49 U 5.8 UJ 49 U 43 U 161J 9.2 U - 4800 89000
Bromochloromethane 5U 49U 5.8 UJ 49U 43U 45U 9.2 U -- -- --
Bromodichloromethane 5U 49U 5.8 UJ 49U 43U 45U 9.2 U -- -- --
Bromoform 5U 49U 5.8 UJ 49U 43U 45 UJ 9.2 U -- -- --
Bromomethane 5U 49U 5.8 UJ 49U 43U 45U 9.2 U -- -- --
Carbon Disulfide 13137 1.2 5.8 UJ 49 U 43 U 45U 43.5 - - -
Carbon Tetrachloride 5U 49 U 5.8 UJ 49 U 43 U 45U 9.2 U 760 2400 44000
Chlorobenzene 5U 49 U 5.8 UJ 49 U 43 U 4.5 UJ 9.2 U - 100000 1000000
Chloroethane 5U 49U 5.8 UJ 49U 43U 45U 9.2 U -- -- --
Chloroform 5U 49 U 5.8 UJ 49 U 43 U 45U 9.2 U 370 49000 700000
Chloromethane 5U 49 U 5.8 UJ 49 U 43 U 45 U 9.2 U - - -
cis-1,2-Dichloroethene 467 49 U 5.8 UJ 49 U 43U 45U 9.2 U 250 100000 1000000
cis-1,3-Dichloropropene 5U 49U 5.8 UJ 49U 43U 45U 9.2 U -- -- --
Cyclohexane 5U 49 U 5.8 UJ 49 U 43 U 45U 9.2 U - - -
Dibromochloromethane 5U 49U 5.8 UJ 49U 43U 45U 9.2 U -- -- --
Dichlorodifluoromethane 5U 49 U 5.8 UJ 49 U 43 U 45U 9.2 U - - -

See next page for Footnotes/Qualifiers
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Sample ID] SB-08(6-8) [SB-08(13-15) GW-01(4-5) GW-01(13-15]GW-01(18-20)] GW-03(3-4) |GW-03(12-14)NYCRR 6 Part 375] NYCRR 6 Part 375[NYCRR 6 Part 375
Sampling Date] 3/17/2016 | 3/17/2016 | 3/21/2016 | 3/21/2016 3/21/2016 3/21/2016 3/21/2016 Protection of Restricted- Industrial
Start Depth (in Feet) 6 13 4 13 18 3 12 Groundwater* Residential Use Soil
End Depth (in Feet) 8 15 5 15 20 4 14 Soil Cleanup Use Soil Cleanup Cleanup
Objectives (SCOs)] Objectives (SCO) | Objectives (SCO)
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/kg ug/kg
Ethyl Benzene 5U 49 U 5.8 UJ 49U 43 U 0.97 J+ 9.2 U -- 41000 780000
Isopropylbenzene 5UJ 49 U 5.8 UJ 49 U 43 U 1.4 J+ 9.2 U - - -
Im/p-Xylenes 10U 9.7U 11.8 UJ 9.9 U 8.6 U 3.1 J+ 184 U -- 100000 1000000
Methyl Acetate 5U 49 U 5.8 UJ 49 U 43U 45U 9.2U - - -
Methyl tert-butyl Ether 5U 49 U 5.8 UJ 49 U 43 U 45U 9.2 U -- 100000 1000000
Methylcyclohexane 5U 49 U 5.8 UJ 49 U 43 U 8 9.2U - - -
Methylene Chloride 5U 49U 5.8 UJ 49U 43U 45U 9.2U 50 100000 1000000
0-Xylene 5U 49 U 5.8 UJ 49U 43 U 2.9 J+ 9.2U -- 100000 1000000
Styrene 5U 49 U 5.8 UJ 49 U 43U 45 UJ 9.2 U - - -
t-1,3-Dichloropropene 5U 49U 5.8 UJ 49U 43U 45U 9.2U - - -
Tetrachloroethene 36 49 U 5.8 UJ 49U 43U 3.0 J+ 9.2U 1,300 19000 300000
Toluene 5U 49 U 5.8 UJ 49 U 43 U 24 ] 9.2U -- 100000 1000000
trans-1,2-Dichloroethene 5U 49 U 5.8 UJ 49 U 43 U 45U 9.2 U 190 100000 1000000
Trichloroethene 5U 49U 5.8 UJ 49U 43U 45U 9.2 U 470 21000 400000
Trichlorofluoromethane 5U 49 U 5.8 UJ 49 U 43U 45U 92U - - -
Vinyl Chloride 4.8 J 49 U 5.8 UJ 49U 43U 45U 9.2U 20 900 27000
Total Volatile Organic Compounds 44 154 41.7 26.3 12.4 43.37 104.2 - - -
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Footnotes/Qualifiers:

ug/kg:  Micrograms per kilogram

BD: Blind duplicate

uU: Analyzed for but not detected

UB: Not detected based on blank results

J+: Estimated bias high

D: Reported from secondary dilution

E: Exceeded calibration range estimated value
J: Estimated value or detection limits

- No standard
Exceeds Protection of Groundwater SCO_(only compared to chlorinated VOCs per NYSDEC)

Exceeded the Restricted-Residential Use SCO
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Table E-1
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
TCL Volatile Organic Compounds

Page 9 of 10

Sample ID] GW-03(18-20) | GW-04(2-3) | GW-04(12-14) | GW-04(12-14)BD| GW-04(16-18) JNYCRR 6 Part 375] NYCRR 6 Part 375 NYCRR 6 Part 375
Sampling Date] 3/21/2016 3/23/2016 3/23/2016 3/23/2016 3/23/2016 Protection of Restricted- Industrial
Start Depth (in Feet) 18 2 12 12 16 Groundwater* Residential Use Soil
End Depth (in Feet) 20 3 14 14 18 Soil Cleanup Use Soil Cleanup Cleanup
Objectives (SCOs) Objectives (SCO) | Objectives (SCO)
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/kg ug/kg
VOLATILE COMPOUNDS
1,1,1-Trichloroethane 51U 49 U 6.5 U 7U 45U 680 100000 1000000
1,1,2,2-Tetrachloroethane 51U 4.9 UJ 6.5 U 7U 45U 600 -- --
1,1,2-Trichloroethane 51U 49 U 6.5 U 7U 45U -- -- --
1,1,2-Trichlorotrifluoroethane 51U 49 U 6.5 U 7U 45U -- -- --
1,1-Dichloroethane 51U 49 U 6.5 U 7U 45U 270 26000 480000
1,1-Dichloroethene 51U 49 U 6.5 U 7U 45U 330 100000 1000000
1,2,3-Trichlorobenzene 51U 4.9 UJ 6.5 U 7U 45U -- -- --
1,2,4-Trichlorobenzene 51U 49 UJ 65U 77U 45U - - -
1,2-Dibromo-3-Chloropropane 51U 49 UJ 65U 7U 45U - - -
1,2-Dibromoethane 51U 49 U 6.5 U 7U 45U -- -- --
1,2-Dichlorobenzene 51U 4.9 UJ 6.5 U 7U 45U - 100000 1000000
1,2-Dichloroethane 51U 49 U 65U 7U 45U 20 3100 60000
1,2-Dichloropropane 51U 49 U 65U 7U 45U - - -
1,3-Dichlorobenzene 51U 4.9 UJ 6.5 U 7U 45U - 49000 560000
1,4-Dichlorobenzene 51U 4.9 UJ 6.5 U 7U 45U - 13000 250000
1,4-Dioxane -- -- -- -- -- -- 13000 250000
2-Butanone 254 U 243 U 325U 352U 224 U - 100000 1000000
2-Hexanone 25.4 U 243 U 325U 352U 22.4 U - - -
4-Methyl-2-Pentanone 25.4 U 24.3 U 325U 352 U 22.4 U - - -
Acetone 2857 2273 1413 18.7 J 9.7 - 100000 1000000
Benzene 51U 49 U 6.5 U 7U 45U - 4800 89000
Bromochloromethane 51U 49 U 65U 7U 45U - - -
Bromodichloromethane 51U 49 U 65U 7U 45U - - -
Bromoform 51U 4.9 UJ 65U 77U 45U - - -
Bromomethane 51U 49 U 65U 7U 45U - - -
Carbon Disulfide 51U 49 U 3.2 10.2 J 273 - - -
Carbon Tetrachloride 51U 49 U 6.5 U 7U 45U 760 2400 44000
Chlorobenzene 51U 4.9 UJ 6.5 U 7U 45U - 100000 1000000
Chloroethane 51U 49 U 65U 7U 45U - - -
Chloroform 51U 49 U 6.5 U 7U 45U 370 49000 700000
Chloromethane 51U 49 U 65U 7U 45U - - -
cis-1,2-Dichloroethene 51U 49 U 65U 7U 45U 250 100000 1000000
cis-1,3-Dichloropropene 51U 49 U 65U 7U 45U - - -
Cyclohexane 51U 49 U 65U 7U 45U - - -
Dibromochloromethane 51U 49 U 6.5 U 7U 45U - - -
Dichlorodifluoromethane 51U 49 U 6.5 U 7U 45U - - -
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See next page for Footnotes/Qualifiers
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Table E-1
Long Island Rail Road
Arch Street Yard RI

Page 10 of 10

Subsurface Soil Samples
TCL Volatile Organic Compounds

Sample ID] GW-03(18-20) | GW-04(2-3) | GW-04(12-14) | GW-04(12-14)BD| GW-04(16-18) JNYCRR 6 Part 375] NYCRR 6 Part 375 NYCRR 6 Part 375
Sampling Date] 3/21/2016 3/23/2016 3/23/2016 3/23/2016 3/23/2016 Protection of Restricted- Industrial
Start Depth (in Feet) 18 2 12 12 16 Groundwater* Residential Use Soil
End Depth (in Feet) 20 3 14 14 18 Soil Cleanup Use Soil Cleanup Cleanup
Objectives (SCOs) Objectives (SCO) | Objectives (SCO)
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/kg ug/kg
Ethyl Benzene 51U 49 U 6.5 U 7U 45U -- 41000 780000
Isopropylbenzene 51U 49 U 6.5 U 7U 45U - - -
m/p-Xylenes 10.2 U 9.7U 13 U 14.1 U 9 U -- 100000 1000000
Methyl Acetate 51U 49 U 6.5 U 7U 45U -- -- --
Methyl tert-butyl Ether 51U 49 U 6.5 U 7U 45U -- 100000 1000000
Methylcyclohexane 51U 49 U 6.5 U 7U 45U - - -
Methylene Chloride 51U 331J 7.5 7U 5.1 50 100000 1000000
0-Xylene 51U 49U 6.5 U 7U 45U -- 100000 1000000
Styrene 51U 4.9 UJ 6.5 U 7U 45U -- -- --
t-1,3-Dichloropropene 51U 49U 6.5 U 7U 45U -- -- --
Tetrachloroethene 51U 49U 6.5 U 7U 45U 1,300 19000 300000
Toluene 51U 49U 6.5 U 7U 45U -- 100000 1000000
trans-1,2-Dichloroethene 51U 49 U 6.5 U 7U 45U 190 100000 1000000
Trichloroethene 51U 49 U 65U 7U 45U 470 21000 400000
Trichlorofluoromethane 51U 49 U 6.5 U 7U 45U - - -
Vinyl Chloride 51U 49U 6.5 U 7U 45U 20 900 27000
Total Volatile Organic Compounds 28.5 26 24.8 28.9 175 - - -
Footnotes/Qualfers:
ug/kg: Micrograms per kilogram

BD: Blind duplicate
uU: Analyzed for but not detected

UB:

Not detected based on blank results
J+: Estimated bias high
D: Reported from secondary dilution
E: Exceeded calibration range estimated value
J: Estimated value or detection limits

No standard

Exceeds Protection of Groundwater SCO (only compared to chlorinated VOCs per NYSDEC)
Exceeded the Restricted-Residential Use SCO
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Table E-2 Page 1 of 8
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
TCL Semivolatile Organic Compounds
Sample ID]  SB-01(13-15) SB-01(23-25) SB-02(13-15) SB-02(23-25) SB-03(12-14) SB-03(18-20) SB-04(3-5)
Sampling Date 3/16/2016 3/16/2016 3/17/2016 3/17/2016 3/17/2016 3/17/2016 3/16/2016
Start Depth (in Feet) 13 23 13 23 12 18 3
End Depth (in Feet) 15 25 15 25 14 20 5
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
NYCRR 6 Part 375 [NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) | Objectives (SCO)
ug/kg ug/kg
SEMIVOLATILE COMPOUNDS
1,1-Biphenyl -- -- 550 U 370 U 580 U 380 U 410 U 380 U 300 J
1,2,4,5-Tetrachlorobenzene -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
1,4-Dioxane 13000 250000 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2,2-oxybis(1-Chloropropane) -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2,3,4,6-Tetrachlorophenol -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2,4,5-Trichlorophenol -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2,4,6-Trichlorophenol - - 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2,4-Dichlorophenol -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2,4-Dimethylphenol -- -- 550 U 370 U 580 U 380 U 410 U 380 U 100 J
2,4-Dinitrophenol -- -- 550 UJ 370 UJ 580 UJ 380 UJ 410 UJ 380 UJ 400 UJ
2,4-Dinitrotoluene - - 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2,6-Dinitrotoluene -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2-Chloronaphthalene -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2-Chlorophenol -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2-Methylnaphthalene - - 550 U 370 U 580 U 380 U 410 U 380 U 990
2-Methylphenol 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2-Nitroaniline -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
2-Nitrophenol -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
3,3-Dichlorobenzidine - - 550 U 370 U 580 U 380 U 410 U 380 U 400 U
3+4-Methylphenols 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 400 U
3-Nitroaniline -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
4,6-Dinitro-2-methylphenol -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
4-Bromophenyl-phenylether - - 550 U 370 U 580 U 380 U 410 U 380 U 400 U
4-Chloro-3-methylphenol -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
4-Chloroaniline -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
4-Chlorophenyl-phenylether -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
4-Nitroaniline - - 550 U 370 U 580 U 380 U 410 U 380 U 400 U
4-Nitrophenol -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Acenaphthene 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 2300
Acenaphthylene 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Acetophenone -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Anthracene 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 5600 D
Atrazine -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Benzaldehyde -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Benzo(a)anthracene 1000 11000 550 U 370 U 580 U 380 U 410 U 380 U 5300 D
Benzo(a)pyrene 1000 1100 550 U 370 U 580 U 380 U 410 U 380 U M
Benzo(b)fluoranthene 1000 11000 550 U 370 U 580 U 380 U 410 U 380 U 4000 D
Benzo(g,h,i)perylene 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 1500

See next page for Footnotes/Qualifiers
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Table E-2 Page 2 of 8
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
TCL Semivolatile Organic Compounds
Sample ID]  SB-01(13-15) SB-01(23-25) SB-02(13-15) SB-02(23-25) SB-03(12-14) SB-03(18-20) SB-04(3-5)
Sampling Date 3/16/2016 3/16/2016 3/17/2016 3/17/2016 3/17/2016 3/17/2016 3/16/2016
Start Depth (in Feet) 13 23 13 23 12 18 3
End Depth (in Feet) 15 25 15 25 14 20 5
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
NYCRR 6 Part 375 [NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) | Objectives (SCO)
ug/kg ug/kg
COMPOUNDS CONTINUED
Benzo(k)fluoranthene 3900 110000 550 U 370 U 580 U 380 U 410 U 380 U 1100
bis(2-Chloroethoxy)methane -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
bis(2-Chloroethyl)ether -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Bis(2-ethylhexyl)phthalate - - 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Butylbenzylphthalate -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Caprolactam -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Carbazole -- -- 550 U 370 U 580 U 380 U 410 U 380 U 1600
Chrysene 3900 110000 550 U 370 U 580 U 380 U 410 U 380 U 3800 JD
Dibenzo(a,h)anthracene 330 1100 550 U 370 U 580 U 380 U 410 U 380 U 430
Dibenzofuran 59000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 1900
Diethylphthalate -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Dimethylphthalate - - 1000 550 1000 620 660 620 520
Di-n-butylphthalate -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Di-n-octyl phthalate -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Fluoranthene 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 10000 D
Fluorene 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 2700
Hexachlorobenzene 1200 12000 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Hexachlorobutadiene -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Hexachlorocyclopentadiene -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Hexachloroethane - - 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Indeno(1,2,3-cd)pyrene 500 11000 550 U 370 U 580 U 380 U 410 U 380 U 1900
Isophorone -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Naphthalene 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 1400
Nitrobenzene 15000 140000 550 U 370 U 580 U 380 U 410 U 380 U 400 U
n-Nitroso-di-n-propylamine -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
n-Nitrosodiphenylamine -- -- 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Pentachlorophenol 6700 55000 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Phenanthrene 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 17100 D
Phenol 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 400 U
Pyrene 100000 1000000 550 U 370 U 580 U 380 U 410 U 380 U 7500 D
Total Semivolatile Compounds - - 1000 550 1000 620 660 620 72940
Footnotes/Quamers:
ug/kg: Micrograms per kilogram  --: No standard
BD:  Blind duplicate |Exceeded the Industrial Use SCO |
U: Analyzed for but not detected
D: Reported from secondary dilution
J: Estimated value or detection limits

Exceeded the Restricted-Residential Use SCO
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Long Island Rail Road

Table E-2

Arch Street Yard RI

Subsurface Soil Samples
TCL Semivolatile Organic Compounds

Page 3 of 8

Sample ID] SB-04(10-12) SB-04(27-29) SB-05(10-11) SB-05(10-11) BD | SB-05(11-13) SB-06(8-10) SB-06(11-13)
Sampling Date 3/16/2016 3/16/2016 3/16/2016 3/16/2016 3/16/2016 3/17/2016 3/17/2016
Start Depth (in Feet) 10 27 10 10 11 8 11
End Depth (in Feet) 12 29 11 11 13 10 13
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
NYCRR 6 Part 375 | NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) | Objectives (SCO)
ug/kg ug/kg
SEMIVOLATILE COMPOUNDS
1,1-Biphenyl - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
1,2,4,5-Tetrachlorobenzene - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
1,4-Dioxane 13000 250000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2,2-oxybis(1-Chloropropane) -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2,3,4,6-Tetrachlorophenol - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2,4,5-Trichlorophenol - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2,4,6-Trichlorophenol -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2,4-Dichlorophenol - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2,4-Dimethylphenol - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2,4-Dinitrophenol - - 570 UJ 370 UJ 400 UJ 390 UJ 490 UJ 430 UJ 380 UJ
2,4-Dinitrotoluene -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2,6-Dinitrotoluene - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2-Chloronaphthalene - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2-Chlorophenol - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2-Methylnaphthalene -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2-Methylphenol 100000 1000000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2-Nitroaniline - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
2-Nitrophenol - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
3,3-Dichlorobenzidine - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
3+4-Methylphenols 100000 1000000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
3-Nitroaniline - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
4,6-Dinitro-2-methylphenol - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
4-Bromophenyl-phenylether - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
4-Chloro-3-methylphenol -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
4-Chloroaniline - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
4-Chlorophenyl-phenylether -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
4-Nitroaniline - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
4-Nitrophenol - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Acenaphthene 100000 1000000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Acenaphthylene 100000 1000000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Acetophenone -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Anthracene 100000 1000000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Atrazine - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Benzaldehyde - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Benzo(a)anthracene 1000 11000 570 U 370 U 400 U 390 U 490 U 92.31J 380 U
Benzo(a)pyrene 1000 1100 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Benzo(b)fluoranthene 1000 11000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Benzo(g,h,i)perylene 100000 1000000 570 U 370 U 400 U 390 U 490 U 430 U 380 U

See next page for Footnotes/Qualifiers
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Table E-2
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples

TCL Semivolatile Organic Compounds

Page 4 of 8

Sample ID]  SB-04(10-12) SB-04(27-29) SB-05(10-11) | SB-05(10-11) BD | SB-05(11-13) SB-06(8-10) SB-06(11-13)
Sampling Date 3/16/2016 3/16/2016 3/16/2016 3/16/2016 3/16/2016 3/17/2016 3/17/2016
Start Depth (in Feet) 10 27 10 10 11 8 11
End Depth (in Feet) 12 29 11 11 13 10 13
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
NYCRR 6 Part 375 [ NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) | Objectives (SCO)
ug/kg ug/kg
COMPOUNDS CONTINUED
Benzo(k)fluoranthene 3900 110000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
bis(2-Chloroethoxy)methane -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
bis(2-Chloroethyl)ether -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Bis(2-ethylhexyl)phthalate -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Butylbenzylphthalate -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Caprolactam -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Carbazole -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Chrysene 3900 110000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Dibenzo(a,h)anthracene 330 1100 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Dibenzofuran 59000 1000000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Diethylphthalate -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Dimethylphthalate - - 890 580 660 680 860 550 610
Di-n-butylphthalate -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Di-n-octyl phthalate -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Fluoranthene 100000 1000000 570 U 370 U 84.31J 390 U 490 U 170 J 380 U
Fluorene 100000 1000000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Hexachlorobenzene 1200 12000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Hexachlorobutadiene - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Hexachlorocyclopentadiene -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Hexachloroethane - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Indeno(1,2,3-cd)pyrene 500 11000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Isophorone -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Naphthalene 100000 1000000 570 U 370 U 400 U 390 U 490 U 160 J 380 U
Nitrobenzene 15000 140000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
n-Nitroso-di-n-propylamine -- -- 570 U 370 U 400 U 390 U 490 U 430 U 380 U
n-Nitrosodiphenylamine - - 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Pentachlorophenol 6700 55000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Phenanthrene 100000 1000000 570 U 370 U 400 U 390 U 490 U 180 J 380 U
Phenol 100000 1000000 570 U 370 U 400 U 390 U 490 U 430 U 380 U
Pyrene 100000 1000000 570 U 370 U 91.6J 390 U 490 U 190 J 380 U
Total Semivolatile Compounds - - 890 580 835.9 680 860 1342.3 610

Footnotes/Quamers:
ug/kg: Micrograms per kilogram

BD: Blind duplicate

==l No standard

|Exceeded the Industrial Use SCO

U: Analyzed for but not detected
D: Reported from secondary dilution
J: Estimated value or detection limits

Exceeded the Restricted-Residential Use SCO
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Table E-2
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples

TCL Semivolatile Organic Compounds

Page 5 of 8

Sample ID]  SB-0/(12-14) SB-07(23-25) SB-08(4-6) SB-08(6-8) SB-08(13-15) GW-01(4-5) GW-01(13-15)
Sampling Date 3/18/2016 3/18/2016 3/17/2016 3/17/2016 3/17/2016 3/21/2016 3/21/2016
Start Depth (in Feet) 12 23 4 6 13 4 13
End Depth (in Feet) 14 25 6 8 15 5 15
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
NYCRR 6 Part 375 [ NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) | Objectives (SCO)
ug/kg ug/kg
SEMIVOLATILE COMPOUNDS
1,1-Biphenyl -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
1,2,4,5-Tetrachlorobenzene -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
1,4-Dioxane 13000 250000 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2,2-oxybis(1-Chloropropane) -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2,3,4,6-Tetrachlorophenol -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2,4,5-Trichlorophenol -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2,4,6-Trichlorophenol - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2,4-Dichlorophenol -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2,4-Dimethylphenol -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2,4-Dinitrophenol -- -- 450 U 360 U 660 UJ 380 UJ 380 U 400 U 390 U
2,4-Dinitrotoluene - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2,6-Dinitrotoluene -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2-Chloronaphthalene -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2-Chlorophenol -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2-Methylnaphthalene - - 450 U 360 U 290 J 380 U 380 U 400 U 390 U
2-Methylphenol 100000 1000000 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2-Nitroaniline -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
2-Nitrophenol -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
3,3-Dichlorobenzidine - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
3+4-Methylphenols 100000 1000000 450 U 360 U 660 U 380 U 380 U 400 U 390 U
3-Nitroaniline -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
4,6-Dinitro-2-methylphenol -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
4-Bromophenyl-phenylether - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
4-Chloro-3-methylphenol -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
4-Chloroaniline -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
4-Chlorophenyl-phenylether -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
4-Nitroaniline - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
4-Nitrophenol - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Acenaphthene 100000 1000000 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Acenaphthylene 100000 1000000 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Acetophenone -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Anthracene 100000 1000000 450 U 360 U 230 J 100 J 380 U 90.4J 390 U
Atrazine -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Benzaldehyde - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Benzo(a)anthracene 1000 11000 450 U 360 U 590 J 2203 380 U 330 J 390 U
Benzo(a)pyrene 1000 1100 450 U 360 U 520 J 190 J 380 U 250 J 390 U
Benzo(b)fluoranthene 1000 11000 450 U 360 U 680 260 J 380 U 340 J 390 U
Benzo(g,h,i)perylene 100000 1000000 450 U 360 U 320 J 120 J 380 U 140 J 390 U

See next page for Footnotes/Qualifiers
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Table E-2
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples

TCL Semivolatile Organic Compounds

Page 6 of 8

Sample ID]  SB-0/(12-14) SB-07(23-25) SB-08(4-6) SB-08(6-8) SB-08(13-15) GW-01(4-5) GW-01(13-15)
Sampling Date 3/18/2016 3/18/2016 3/17/2016 3/17/2016 3/17/2016 3/21/2016 3/21/2016
Start Depth (in Feet) 12 23 4 6 13 4 13
End Depth (in Feet) 14 25 6 8 15 5 15
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
NYCRR 6 Part 375 [ NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) | Objectives (SCO)
ug/kg ug/kg
COMPOUNDS CONTINUED
Benzo(k)fluoranthene 3900 110000 450 U 360 U 300 J 100 J 380 U 180 J 390 U
bis(2-Chloroethoxy)methane -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
bis(2-Chloroethyl)ether -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Bis(2-ethylhexyl)phthalate - - 450 U 360 U 290 J 140 J 380 U 130 J 390 U
Butylbenzylphthalate -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Caprolactam -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Carbazole -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Chrysene 3900 110000 450 U 360 U 630 J 220 J 380 U 280 J 390 U
Dibenzo(a,h)anthracene 330 1100 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Dibenzofuran 59000 1000000 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Diethylphthalate -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Dimethylphthalate - - 800 600 970 450 750 590 J 660 J
Di-n-butylphthalate -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Di-n-octyl phthalate -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Fluoranthene 100000 1000000 450 U 360 U 1100 410 380 U 430 J 390 U
Fluorene 100000 1000000 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Hexachlorobenzene 1200 12000 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Hexachlorobutadiene -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Hexachlorocyclopentadiene -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Hexachloroethane - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Indeno(1,2,3-cd)pyrene 500 11000 450 U 360 U 240 J 9151 380 U 170 J 390 U
Isophorone -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Naphthalene 100000 1000000 450 U 360 U 300 J 88.9J 380 U 400 U 390 U
Nitrobenzene 15000 140000 450 U 360 U 660 U 380 U 380 U 400 U 390 U
n-Nitroso-di-n-propylamine -- -- 450 U 360 U 660 U 380 U 380 U 400 U 390 U
n-Nitrosodiphenylamine - - 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Pentachlorophenol 6700 55000 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Phenanthrene 100000 1000000 450 U 360 U 820 340 J 380 U 300 J 390 U
Phenol 100000 1000000 450 U 360 U 660 U 380 U 380 U 400 U 390 U
Pyrene 100000 1000000 450 U 360 U 950 400 380 U 370 J 390 U
Total Semivolatile Compounds - - 800 600 8230 3130.4 750 3600.4 660

Footnotes/Quamers:
ug/kg: Micrograms per kilogram

BD: Blind duplicate

==l No standard

|Exceeded the Industrial Use SCO

U: Analyzed for but not detected
D: Reported from secondary dilution
J: Estimated value or detection limits

Exceeded the Restricted-Residential Use SCO
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TCL Semivolatile Organic Compounds

Table E-2

Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples

Page 7 of 8

Sample ID] GW-01(18-20) GW-03(3-4) GW-03(12-14) | GW-03(18-20) | GW-04(2-3) GW-04(12-14) | GW-04(12-14)BD | GW-04(16-18)
Sampling Date 3/21/2016 3/21/2016 3/21/2016 3/21/2016 3/23/2016 3/23/2016 3/23/2016 3/23/2016
Start Depth (in Feet) 18 3 12 18 2 12 12 16
End Depth (in Feet) 20 4 14 20 3 14 14 18
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
NYCRR 6 Part 375 | NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) | Objectives (SCO)
ug/kg ug/kg
SEMIVOLATILE COMPOUNDS
1,1-Biphenyl - - 370 U 77.7 3 540 U 390 U 370 U 520 U 550 U 370 U
1,2,4,5-Tetrachlorobenzene - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
1,4-Dioxane 13000 250000 370 U 360 U 540 U 390 U 370 UJ 520 UJ 550 UJ 370 UJ
2,2-oxybis(1-Chloropropane) - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2,3,4,6-Tetrachlorophenol - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2,4,5-Trichlorophenol - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2,4,6-Trichlorophenol - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2,4-Dichlorophenol - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2,4-Dimethylphenol - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2,4-Dinitrophenol - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2,4-Dinitrotoluene - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2,6-Dinitrotoluene - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2-Chloronaphthalene - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2-Chlorophenol - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2-Methylnaphthalene - - 370 U 310 J 540 U 390 U 110 J 520 U 550 U 370 U
2-Methylphenol 100000 1000000 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2-Nitroaniline - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
2-Nitrophenol - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
3,3-Dichlorobenzidine - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
3+4-Methylphenols 100000 1000000 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
3-Nitroaniline - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
4,6-Dinitro-2-methylphenol - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
4-Bromophenyl-phenylether - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
4-Chloro-3-methylphenol -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
4-Chloroaniline - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
4-Chlorophenyl-phenylether -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
4-Nitroaniline - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
4-Nitrophenol - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Acenaphthene 100000 1000000 370 U 280 J 540 U 390 U 660 J 520 U 550 U 370 U
Acenaphthylene 100000 1000000 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Acetophenone -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Anthracene 100000 1000000 370 U 540 J 540 U 390 U 1200 J 520 U 550 U 370 U
Atrazine - - 370 U 540 J 540 U 390 U 370 U 520 U 550 U 370 U
Benzaldehyde - - 370 U 360 U 540 U 390 U 370 UJ 520 UJ 550 UJ 370 UJ
Benzo(a)anthracene 1000 11000 370 U 610 J 540 U 390 U 1200 J 520 U 550 U 370 U
Benzo(a)pyrene 1000 1100 370 U 370 J 540 U 390 U 810 J 520 U 550 U 370 U
Benzo(b)fluoranthene 1000 11000 370 U 580 J 540 U 390 U 950 J 520 U 550 U 370 U
Benzo(g,h,i)perylene 100000 1000000 370 U 190 J 540 U 390 U 430 J 520 U 550 U 370 U

See next page for Footnotes/Qualifiers
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TCL Semivolatile Organic Compounds

Table E-2
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples

Page 8 of 8

Sample ID] GW-01(18-20) GW-03(3-4) | GW-03(12-14) | GW-03(18-20) | GW-04(2-3) | GW-04(12-14) | GW-04(12-14)BD] GW-04(16-18)
Sampling Date 3/21/2016 3/21/2016 3/21/2016 3/21/2016 3/23/2016 3/23/2016 3/23/2016 3/23/2016
Start Depth (in Feet) 18 3 12 18 2 12 12 16
End Depth (in Feet) 20 4 14 20 3 14 14 18
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
NYCRR 6 Part 375 [ NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) | Objectives (SCO)
ug/kg ug/kg
COMPOUNDS CONTINUED
Benzo(k)fluoranthene 3900 110000 370 U 270 J 540 U 390 U 290 J 520 U 550 U 370 U
bis(2-Chloroethoxy)methane -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
bis(2-Chloroethyl)ether -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Bis(2-ethylhexyl)phthalate - - 370 U 120 J 540 U 390 U 370 U 520 U 550 U 370 U
Butylbenzylphthalate -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Caprolactam -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Carbazole -- -- 370 U 360 U 540 U 390 U 410 J 520 U 550 U 370 U
Chrysene 3900 110000 370 U 660 J 540 U 390 U 990 J 520 U 550 U 370 U
Dibenzo(a,h)anthracene 330 1100 370 U 360 U 540 U 390 U 120 J 520 U 550 U 370 U
Dibenzofuran 59000 1000000 370 U 340 J 540 U 390 U 430 J 520 U 550 U 370 U
Diethylphthalate -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Dimethylphthalate - - 370 J 240 J 440 J 580 J 510 J 960 J 780 J 590 J
Di-n-butylphthalate -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Di-n-octyl phthalate -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Fluoranthene 100000 1000000 370 U 1500 J 540 U 390 U 2000 J 520 U 550 U 370 U
Fluorene 100000 1000000 370 U 230 J 540 U 390 U 690 J 520 U 550 U 370 U
Hexachlorobenzene 1200 12000 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Hexachlorobutadiene -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Hexachlorocyclopentadiene -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Hexachloroethane - - 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Indeno(1,2,3-cd)pyrene 500 11000 370 U 270 J 540 U 390 U 600 J 520 U 550 U 370 U
Isophorone -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Naphthalene 100000 1000000 370 U 420 J 540 U 390 U 200 J 520 U 550 U 370 U
Nitrobenzene 15000 140000 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
n-Nitroso-di-n-propylamine -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
n-Nitrosodiphenylamine -- -- 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Pentachlorophenol 6700 55000 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Phenanthrene 100000 1000000 370 U 850 J 540 U 390 U 3000 D 520 U 550 U 370 U
Phenol 100000 1000000 370 U 360 U 540 U 390 U 370 U 520 U 550 U 370 U
Pyrene 100000 1000000 370 U 1000 J 540 U 390 U 2000 J 520 U 550 U 370 U
Total Semivolatile Compounds - - 370 9397.7 440 580 16600 960 780 590

Footnotes/Quamers:
ug/kg: Micrograms per kilogram

BD: Blind duplicate

==l No standard

|Exceeded the Industrial Use SCO

U: Analyzed for but not detected
D: Reported from secondary dilution
J: Estimated value or detection limits

Exceeded the Restricted-Residential Use SCO
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Table E-3 Page 1 of 6
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
Polychlorinated Biphenyls (PCBs)
Sample ID] SB-03(12-14) SB-04(3-5) SB-05(10-11) | SB-05(10-11)BD | SB-06(8-10) SB-07(12-14) SB-09(0-1)
Sampling Date 3/17/2016 3/16/2016 3/16/2016 3/16/2016 3/17/2016 3/18/2016 3/18/2016
Start Depth (in Feet) 12 3 10 10 8 12 0
End Depth (in Feet) 14 5 11 11 10 14 1
Units ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
NYCRR 6 Part 375 NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) Objectives (SCO)
ug/kg ug/kg
PCBS
Aroclor 1016 1000 25000 212U 20.8 UJ 205U 20.1 UJ 22.3 UJ 23.4 UJ 20U
Aroclor 1221 1000 25000 212 U 20.8 UJ 205 U 20.1 UJ 22.3 UJ 23.4 UJ 20U
Aroclor 1232 1000 25000 21.2 U 20.8 UJ 205U 20.1 UJ 22.3 UJ 23.4 UJ 20U
Aroclor 1242 1000 25000 212U 20.8 UJ 205U 20.1 UJ 22.3 UJ 23.4 U 20U
Aroclor 1248 1000 25000 212U 20.8 UJ 205U 20.1 UJ 22.3 UJ 23.4 UJ 20U
Aroclor 1254 1000 25000 212U 20.8 UJ 205U 20.1 UJ 22.3 UJ 23.4 UJ 20U
Aroclor 1260 1000 25000 21.2 U 20.8 UJ 205U 20.1 UJ 22.3 UJ 23.4 UJ 20U
Aroclor-1262 1000 25000 212U 20.8 UJ 205U 20.1 UJ 22.3 UJ 234 UJ 20U
Aroclor-1268 1000 25000 212U 20.8 UJ 205U 20.1 UJ 22.3 UJ 23.4 UJ 20U
Total PCBs 1000 25000 0 0 0 0 0 0 0

Footnotes/Qualifiers:
ug/kg: Micrograms per kilogram

Analyzed for but not detected

BD: Blind duplicate
J: Estimated value or detection limits
J-: Estimated bias low
- No standard
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Table E-3

Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples

Polychlorinated Biphenyls (PCBs)

Page 2 of 6

Sample ID SB-09(2-3) SB-09(4-5) SB-09(7-8) SB-10(0-1) SB-10(2-3) SB-10(4-5) SB-10(4-5) BD
Sampling Date 3/18/2016 3/18/2016 3/18/2016 3/16/2016 3/18/2016 3/18/2016 3/18/2016
Start Depth (in Feet) 2 4 7 0 2 4 4
End Depth (in Feet) 3 5 8 1 3 5 5
Units ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
NYCRR 6 Part 375 | NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) Objectives (SCO)
ug/kg ug/kg
PCBS
Aroclor 1016 1000 25000 218 U 20.4 UJ 20 U 188 U 21.4 UJ 21U 21.7 U
Aroclor 1221 1000 25000 218 U 20.4 UJ 20 U 188 U 21.4 UJ 21U 21.7 U
Aroclor 1232 1000 25000 218 U 20.4 UJ 20 U 188 U 21.4 UJ 21U 21.7 U
Aroclor 1242 1000 25000 218 U 20.4 UJ 20U 188 U 21.4 UJ 21 U 21.7 U
Aroclor 1248 1000 25000 218 U 20.4 UJ 20 U 188 U 21.4 UJ 21 U 21.7 U
Aroclor 1254 1000 25000 218 U 20.4 UJ 20 U 188 U 21.4 UJ 21U 21.7 U
Aroclor 1260 1000 25000 218 U 20.4 UJ 20 U 61.6 21.4 UJ 21U 21.7 U
Aroclor-1262 1000 25000 218 U 20.4 UJ 20U 188 U 21.4 UJ 21 U 21.7 U
Aroclor-1268 1000 25000 218 U 20.4 UJ 20 U 188 U 21.4 UJ 21U 21.7 U
Total PCBs 1000 25000 0 0 0 61.6 0 0 0

Footnotes/Qualifiers:
ug/kg: Micrograms per kilogram

Analyzed for but not detected

BD: Blind duplicate
J: Estimated value or detection limits
J-: Estimated bias low
- No standard
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Table E-3 Page 3 of 6
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
Polychlorinated Biphenyls (PCBs)
Sample ID]  SB-10(7-8) SB-11(0-1) SB-11(2-3) SB-11(4-5) SB-11(7-8) SB-12(0-1) SB-12(2-3)
Sampling Date 3/18/2016 3/18/2016 3/18/2016 3/18/2016 3/18/2016 3/21/2016 3/21/2016
Start Depth (in Feet) 7 0 2 4 7 0 2
End Depth (in Feet) 8 1 3 5 8 1 3
Units ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
NYCRR 6 Part 375 NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) Objectives (SCO)
ug/kg ug/kg
PCBS
Aroclor 1016 1000 25000 208 U 21.2 U 217U 21.2 U 444 U 198 U 21.7 UJ
Aroclor 1221 1000 25000 208 U 212U 217U 212U 444 U 198 U 21.7 UJ
Aroclor 1232 1000 25000 208 U 212 U 21.7 U 212 U 444 U 198 U 21.7 UJ
Aroclor 1242 1000 25000 208 U 212 U 21.7 U 212 U 44.4 U 198 U 21.7 UJ
Aroclor 1248 1000 25000 208 U 21.2 U 217U 21.2 U 444 U 19.8 U 21.7 UJ
Aroclor 1254 1000 25000 208 U 212U 21.7 U 21.2 U 444 U 198 U 21.7 UJ
Aroclor 1260 1000 25000 208 U 212 U 21.7 U 212 U 444 U 198 U 21.7 UJ
Aroclor-1262 1000 25000 208 U 212 U 21.7 U 212 U 44.4 U 19.8 U 21.7 UJ
Aroclor-1268 1000 25000 208 U 21.2 U 217U 21.2 U 444 U 19.8 U 21.7 UJ
Total PCBs 1000 25000 0 0 0 0 0 0 0

Footnotes/Qualifiers:
ug/kg: Micrograms per kilogram

Analyzed for but not detected

BD: Blind duplicate
J: Estimated value or detection limits
J-: Estimated bias low
- No standard
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Table E-3 Page 4 of 6
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
Polychlorinated Biphenyls (PCBs)
Sample ID]  SB-12(5-6) SB-13(0-1) SB-13(2-3) SB-13(5-6) SB-13(5-6)BD SB-14(0-1) SB-14(2-3)
Sampling Date 3/21/2016 3/21/2016 3/21/2016 3/21/2016 3/21/2016 3/16/2016 3/21/2016
Start Depth (in Feet) 5 0 2 5 5 0 2
End Depth (in Feet) 6 1 3 6 6 1 3
Units ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
NYCRR 6 Part 375 NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) Objectives (SCO)
ug/kg ug/kg
PCBS
Aroclor 1016 1000 25000 40.6 UJ 20.2 U 23 UJ 345U 31.1 UJ 18.7 U 19.2 U
Aroclor 1221 1000 25000 40.6 UJ 20.2 U 23 UJ 345U 31.1 UJ 18.7 U 19.2 U
Aroclor 1232 1000 25000 40.6 UJ 202 U 23 UJ 345U 31.1 UJ 18.7 U 19.2 U
Aroclor 1242 1000 25000 40.6 UJ 202 U 23 UJ 345U 31.1 U 18.7 U 19.2 U
Aroclor 1248 1000 25000 40.6 UJ 20.2 U 23 UJ 345U 31.1 UJ 18.7 U 19.2 U
Aroclor 1254 1000 25000 40.6 UJ 32 23 UJ 345U 31.1 UJ 310 19.2 U
Aroclor 1260 1000 25000 40.6 UJ 202 U 23 UJ 345U 31.1 UJ 18.7 U 19.2 U
Aroclor-1262 1000 25000 40.6 UJ 202 U 23 UJ 345U 31.1 UJ 18.7 U 19.2 U
Aroclor-1268 1000 25000 40.6 UJ 20.2 U 23 UJ 345U 31.1 UJ 18.7 U 19.2 U
Total PCBs 1000 25000 0 32 0 0 0 310 0

Footnotes/Qualifiers:
ug/kg: Micrograms per kilogram

Analyzed for but not detected

BD: Blind duplicate
J: Estimated value or detection limits
J-: Estimated bias low
- No standard

-
@

).

—

D&B ENGINEERS

AND

ARCHITECTS, PC.

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\lab data\soil_2rounds




Table E-3 Page 5 of 6
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
Polychlorinated Biphenyls (PCBs)
Sample ID]  SB-14(5-6) SB-15(0-1) SB-15(2-3) SB-15(5-6) SB-16(0-1) SB-16(2-3) SB-16(5-6)
Sampling Date 3/21/2016 3/18/2016 3/18/2016 3/18/2016 3/18/2016 3/18/2016 3/18/2016
Start Depth (in Feet) 5 0 2 5 0 2 5
End Depth (in Feet) 6 1 3 6 1 5 6
Units ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
NYCRR 6 Part 375 NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) Objectives (SCO)
ug/kg ug/kg
PCBS
Aroclor 1016 1000 25000 18.8 U 20.1 UJ 19.1 U 193 U 179 U 21 U 211U
Aroclor 1221 1000 25000 188 U 20.1 UJ 19.1 U 193 U 179 U 21U 211U
Aroclor 1232 1000 25000 188 U 20.1 UJ 191 U 193 U 179 U 21U 211 U
Aroclor 1242 1000 25000 188 U 20.1 UJ 191 U 193 U 179 U 21U 211U
Aroclor 1248 1000 25000 18.8 U 20.1 UJ 19.1 U 193 U 179 U 21 U 211U
Aroclor 1254 1000 25000 18.8 U 10 J- 191U 193 U 179 U 21U 211U
Aroclor 1260 1000 25000 188 U 20.1 UJ 191 U 193 U 179 U 21U 211U
Aroclor-1262 1000 25000 188 U 20.1 UJ 191 U 193 U 179 U 21U 211U
Aroclor-1268 1000 25000 18.8 U 20.1 UJ 19.1 U 193 U 179 U 21 U 211U
Total PCBs 1000 25000 0 10 0 0 0 0 0

Footnotes/Qualifiers:
ug/kg: Micrograms per kilogram

Analyzed for but not detected

BD: Blind duplicate
J: Estimated value or detection limits
J-: Estimated bias low
- No standard
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Table E-3

Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
Polychlorinated Biphenyls (PCBs)

Page 6 of 6

Sample ID SB-17(0-1) SB-17(2-3) SB-17(5-6) GW-01(13-15) GW-03(12-14) GW-04(12-14) | GW-04(12-14)BD
Sampling Date 3/16/2016 3/18/2016 3/18/2016 3/21/2016 3/21/2016 3/23/2016 3/23/2016
Start Depth (in Feet) 0 2 5 13 12 12 12
End Depth (in Feet) 1 3 6 15 14 14 14
Units ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
NYCRR 6 Part 375 | NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) Objectives (SCO)
ug/kg ug/kg
PCBS
Aroclor 1016 1000 25000 195U 21.9 UJ 195 U 20.2 UJ 27.9 UJ 26.9 U 28.6 U
Aroclor 1221 1000 25000 195U 21.9 UJ 195 U 20.2 UJ 27.9 UJ 26.9 U 28.6 U
Aroclor 1232 1000 25000 195U 21.9 UJ 195 U 20.2 UJ 27.9 UJ 269 U 28.6 U
Aroclor 1242 1000 25000 195U 21.9 UJ 195 U 20.2 UJ 27.9 UJ 269 U 28.6 U
Aroclor 1248 1000 25000 195U 21.9 UJ 195 U 20.2 UJ 27.9 UJ 26.9 U 28.6 U
Aroclor 1254 1000 25000 195U 21.9 UJ 195U 20.2 UJ 27.9 UJ 26.9 U 28.6 U
Aroclor 1260 1000 25000 44.4 21.9 UJ 195 U 20.2 UJ 27.9 UJ 269 U 28.6 U
Aroclor-1262 1000 25000 195U 21.9 UJ 195 U 20.2 UJ 27.9 UJ 269 U 28.6 U
Aroclor-1268 1000 25000 195U 21.9 UJ 195 U 20.2 UJ 27.9 UJ 26.9 U 28.6 U
Total PCBs 1000 25000 44.4 0 0 0 0 0 0

Footnotes/Qualifiers:
ug/kg: Micrograms per kilogram
: Analyzed for but not detected
BD: Blind duplicate
J: Estimated value or detection limits
J-: Estimated bias low
- No standard
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Table E-4
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples

TCL Pesticides

Page 1 of 2

Sample ID} SB-03(12-14) SB-04(3-5) SB-05(10-11) | SB-05(10-11) BD SB-06(8-10) SB-07(12-14) GW-01(13-15)
Sampling Date 3/17/2016 3/16/2016 3/16/2016 3/16/2016 3/17/2016 3/18/2016 3/21/2016
Start Depth (in Feet) 12 5 10 10 8 12 13
End Depth (in Feet) 14 5 11 11 10 14 15
Units ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
NYCRR 6 Part 375]NYCRR 6 Part 375
Restricted- Industrial
Residential Use Sail
Use Soil Cleanup Cleanup
Objectives (SCO)| Objectives (SCO)
ug/kg ug/kg
PESTICIDES
4,4-DDD 13000 180000 21U 21U 2U 2U 22U 23U 2U
4,4-DDE 8900 120000 21U 21U 2U 2U 22U 23U 2U
4,4-DDT 7900 94000 21U 21U 2U 2U 22U 23U 2U
Aldrin 97 1400 21U 21U 2U 2U 22U 23U 2U
alpha-BHC 480 6800 21U 21U 2U 2U 22U 23U 2U
alpha-Chlordane 4200 47000 21U 21U 2U 2U 22 U 23U 2U
beta-BHC 360 14000 21U 21U 2U 2U 22U 23U 2U
delta-BHC 100000 1000000 21U 21U 2U 2U 22U 23U 2U
Dieldrin 200 2800 21U 21U 2U 2U 22U 23U 2U
Endosulfan | 24000 920000 21U 21U 2U 2U 22U 23U 2U
Endosulfan II 24000 920000 21U 21U 2U 2U 22U 23U 2U
Endosulfan Sulfate 24000 920000 21U 21U 2U 2U 22U 23U 2U
Endrin 11000 410000 21U 21U 2U 2U 22U 23U 2U
Endrin aldehyde - -- 21U 21U 2U 2U 22 U 23U 2U
Endrin ketone - - 21U 21U 2U 2U 22U 23U 2U
gamma-BHC (Lindane) 1300 23000 21U 21U 2U 2U 22U 23U 2U
gamma-Chlordane 4200 47000 21U 21U 2U 2U 22U 23U 2U
Heptachlor 2100 29000 21U 21U 2U 2U 22U 23U 2U
Heptachlor epoxide - -- 21U 21U 2U 2U 22U 23U 2U
Methoxychlor - - 21U 21U 2U 2U 22U 23U 2U
Toxaphene - - 212 U 20.8 U 205 U 20.1 U 223U 233 U 202 U
Footnotes/Qualifiers:
ug/kg: Micrograms per kilogram
u: Analyzed for but not detected

BD: Blind duplicate
- No standard
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Table E-4
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
TCL Pesticides

Page 2 of 2

Sample ID| GW-03(12-14) GW-04(12-14) | GW-04(12-14)BD
Sampling Date 3/21/2016 3/23/2016 3/23/2016
Start Depth (in Feet) 12 12 12
End Depth (in Feet) 14 14 14
Units ug/kg ug/kg ug/kg
NYCRR 6 Part 375][NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO)] Objectives (SCO)
ug/kg ug/kg

PESTICIDES
4,4-DDD 13000 180000 28U 27U 29U
4,4-DDE 8900 120000 28U 27U 29U
4,4-DDT 7900 94000 28U 27U 29U
Aldrin 97 1400 28U 27U 29U
alpha-BHC 480 6800 28U 27U 29U
alpha-Chlordane 4200 47000 28 U 27U 29 U
beta-BHC 360 14000 28U 27U 29U
delta-BHC 100000 1000000 28U 27U 29U
Dieldrin 200 2800 28U 27U 29U
Endosulfan | 24000 920000 28U 27U 29U
Endosulfan Il 24000 920000 28U 27U 29U
Endosulfan Sulfate 24000 920000 28U 27U 29 U
Endrin 11000 410000 28U 27U 29U
Endrin aldehyde -- -- 28 U 27U 29 U
Endrin ketone - -- 28 U 27U 29U
gamma-BHC (Lindane) 1300 23000 28U 27U 29 U
gamma-Chlordane 4200 47000 28U 27U 29U
Heptachlor 2100 29000 28 U 27U 29 U
Heptachlor epoxide -- -- 28 U 27U 29 U
Methoxychlor -- -- 28U 27U 29 U
Toxaphene - -- 279 U 269 U 28.6 U

Footnotes/Qualifiers:

ug/kg: Micrograms per kilogram

u: Analyzed for but not detected
BD: Blind duplicate

- No standard
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Table E-5 Page 1 of 2
Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples
TAL Metals
Sample ID] SB-01(13-15) | SB-01(23-25) | SB-03(12-14) SB-04(3-5) SB-05(10-11) [SB-05(10-11)BD| SB-06(8-10)
Sampling Date 3/16/2016 3/16/2016 3/17/2016 3/16/2016 3/16/2016 3/16/2016 3/17/2016
Start Depth 13 23 12 & 10 10 8
End Depth 15 25 14 5 11 11 10
Units mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
NYCRR 6 Part 375 NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) Objectives (SCO)
mg/kg mg/kg
Metals
Aluminum -- -- 14000 4260 9310 2220 7560 8920 3330
Antimony -- -- 3.62 UJ 2.3 UJ 2.6 UJ 1.43J 2.55 UJ 2.53 UJ 2.79 UJ
Arsenic 16 16 9.37 1.21 2.66 8.17 5 2.43 8.7
Barium 400 10000 242 ] 458 J 222 4157 246 J 219 24.4 ]
Beryllium 72 2700 0.982 0.353 0.526 0.72 0.486 0.496 0.611
Cadmium 4.3 60 0.44 U 0.28 U 0.31 U 0.31 U 0.31 U 03U 0.34 U
Calcium - - 2130 5640 368 9980 1340 J 309 J 5700
Chromium 180 6800 26.3 11 12.5 5.91 16.1 12.6 8.35
Cobalt -- -- 12 J 7.16 J 6.09 J 471 J 9.18 J 574 ] 7.27 3
Copper 270 10000 7.81J 1257 10.7 J 106 J 13.1J 10.7 J 35.6J
Iron - - 32500 14500 16600 51000 D 17400 15500 22800
Lead 400 3900 15.1 411 19.5 104 25.4 29.8 483
Magnesium -- -- 6010 4330 2480 2350 3790 2430 1420
Manganese 2000 10000 409 262 121 302 163 102 377
Mercury 0.81 5.7 0.206 J 0.033J 0.039 J 0.135J 0.047 J 0.161 J 0.199 J
Nickel 310 10000 26.7 11.7 13.8 12.7 14.2 134 14.1
Potassium - - 2730 J 1810 J 524 ] 199 J 827 J 504 J 366 J
Selenium 180 6800 1.45 U 0.92 U 1.04 U 1.03 U 1.02 U 1.01 U 1.12 U
Silver 180 6800 0.73 U 0.46 U 0.52 U 0.52 U 051 U 051U 0.56 U
Sodium - - 19000 J 2200 J 1390 J 208 J 2400 J 1290 J 428 J
Thallium - - 29U 1.84 U 2.08 U 2.06 U 2.04 U 2.02 U 223U
Vanadium -- -- 325 18.5 16.2 12.9 22.8 15.1 11.8
Zinc 10000 10000 7713 31 421 ] 1353 425 ] 40.4 J 36.5J
Footnotes/Qualifiers:
mg/kg: Milligrams per kilogram
U: Analyzed for but not detected
D: Detected in the secondary dilution
J: Estimated value or detection limits
--: No standard or not analyzed
Exceeded the Restricted-Residential Use SCO
: l oy D&B ENGINEERS
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Table E-5

Long Island Rail Road
Arch Street Yard RI
Subsurface Soil Samples

TAL Metals
Sample ID] SB-07(12-14) | GW-01(13-15) | GW-03(12-14) | GW-04(12-14) | GW-04(12-14)BD
Sampling Date 3/18/2016 3/21/2016 3/21/2016 3/23/2016 3/23/2016
Start Depth 12 13 12 12 12
End Depth 14 15 14 14 14
Units mg/kg mg/kg mg/kg mg/kg mg/kg
NYCRR 6 Part 375 NYCRR 6 Part 375
Restricted- Industrial
Residential Use Soil
Use Soil Cleanup Cleanup
Objectives (SCO) Objectives (SCO)
mg/kg mg/kg
Metals
Aluminum -- -- 11000 6940 13900 11800 12000
Antimony -- -- 293 UJ 2.51 UJ 3.48 UJ 3.26 UJ 3.46 UJ
Arsenic 16 16 5.87 2.79 9.47 4.86 5.73
Barium 400 10000 32317 22 ] 24.4 ) 136 J 119 J
Beryllium 72 2700 0.573 0.453 0.983 0.708 0.704
Cadmium 4.3 60 0.751 03U 0.141 J 0.795 1.02
Calcium - - 2040 J 821 2880 696 733
Chromium 180 6800 18.8 J 10.3 24.9 2351 26.1J
Cobalt -- -- 9.91 6.67 125 9.7 15.5
Copper 270 10000 179 J 8.72 5.27 8.05J 10.3 J
Iron - - 22600 15800 35700 27300 23900
Lead 400 3900 37.8 13 14.5 11.9 12
Magnesium -- -- 3400 J 2220 5610 3070 J 3290 J
Manganese 2000 10000 262 J 211 433 J 293 ] 290 J
Mercury 0.81 5.7 0.949 DJ 0.052 0.159 0.015J 0.03
Nickel 310 10000 19.2 121 27.8 17 195
Potassium - - 1440 511 2530 1900 2010
Selenium 180 6800 1.17 U 1U 1.39 U 1.3 U 1.39 U
Silver 180 6800 2.61 0.5 UJ 0.7 UJ 3.11 2.72
Sodium - - 6990 1700 13600 3930 4170
Thallium - - 2.34 U 2.01 U 2.78 U 2.61 U 2.77 U
Vanadium -- -- 24 14.9 32 27.8 28.5
Zinc 10000 10000 62.7 355 76.5 54.2 59.7

D&B ENGINEERS

Footnotes/Qualifiers:

mg/kg: Milligrams per kilogram
U: Analyzed for but not detected
D: Detected in the secondary dilution
J: Estimated value or detection limits
--: No standard or not analyzed
Exceeded the Restricted-Residential Use SCO
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Table E-6

Long Island Rail Road
Arch Street Yard RI
Groundwater Samples
TCL Volatile Organic Compounds

Page 1 of 5

Sample ID] VB-01(15-16) VB-01(26-27) VB-02(5) VB-02(12-14) NYSDEC Class GA
Sampling Date 10/30/15 10/30/15 10/30/15 10/30/15 Standard
or Guidance Value

Units ug/l ug/l ug/l ug/l ug/l
VOLATILE COMPOUNDS
1,1,1-Trichloroethane 200 U 100 U 1U 1U 5
1,1,2,2-Tetrachloroethane 200 U 100 U 1U 1U 5
1,1,2-Trichloroethane 200 U 100 U 1U 1U 1
1,1,2-Trichlorotrifluoroethane 200 U 100 U 1U 1U 5
1,1-Dichloroethane 200 U 100 U 1U 1U 5
1,1-Dichloroethene 200 U 100 U 1U 1U 5
1,2,3-Trichlorobenzene 200 U 100 U 1U 1U 5
1,2,4-Trichlorobenzene 200 U 100 U 1U 1U 5
1,2-Dibromo-3-Chloropropane 200 U 100 U 1U 1U 0.04
1,2-Dibromoethane 200 U 100 U 1U 1U 0.0006
1,2-Dichlorobenzene 200 U 100 U 1U 1U 3
1,2-Dichloroethane 200 U 100 U 1U 1U 0.6
1,2-Dichloropropane 200 U 100 U 1U 1U 1
1,3-Dichlorobenzene 200 U 100 U 1U 1U 3
1,4-Dichlorobenzene 200 U 100 U 1U 1U 3
1,4-Dioxane 20000 U 10000 U 100 U 100 U -
2-Hexanone 1000 U 500 U 5U 5U 50
Acetone 1000 U 500 U 5U 5U 50
Benzene 200 U 100 U 1U 1U 1
Bromochloromethane 200 U 100 U 1U 1U 5
Bromodichloromethane 200 U 100 U 1U 1U 50
Bromoform 200 U 100 U 1U 1U 50
Bromomethane 200 U 100 U 1U 1U 5
Carbon Disulfide 200 U 100 U 1U 1U 60
Carbon Tetrachloride 200 U 100 U 1U 1U 5
Chlorobenzene 200 U 100 U 1U 1U 5
Chloroethane 200 U 100 U 1U 1U 5
Chloroform 200 U 100 U 1U 1U 7
Chloromethane 200 U 100 U 1U 1U 5
Cis-1,2-Dichloroethylene 6900 1800 36 1.2 5
Cis-1,3-Dichloropropene 200 U 100 U 1U 1U 0.4
Cyclohexane 200 U 100 U 1U 1U --
Dibromochloromethane 200 U 100 U 1U 1U 50
Dichlorodifluoromethane 200 U 100 U 1U 1U 5
Ethylbenzene 200 U 100 U 1U 1U 5
Isopropylbenzene 200 U 100 U 1U 1U 5
m,p-Xylene 400 U 200 U 2U 2U 5
Methyl Ethyl Ketone 1000 U 500 U 5U 5U 50
Methyl Isobutyl Ketone 1000 U 500 U 5U 5U --
Methylene Chloride 200 U 100 U 1U 1U 5
Methyl Acetate 200 U 100 U 1U 1U -
Methylcyclohexane 200 U 100 U 1U 1U -
O-Xylene 200 U 100 U 1U 1U 5
Styrene 200 U 100 U 1U 1U 5
Tert-Butyl Methyl Ether 200 U 100 U 1.6 1.6 10
Tetrachloroethylene 17600 4500 0.71J 15 5
Toluene 200 U 100 U 1U 1U 5
Trans-1,2-Dichloroethene 200 U 100 U 25 1U 5
Trans-1,3-Dichloropropene 200 U 100 U 1U 1U 0.4
Trichloroethylene 1000 1100 2.2 09317 5
Trichlorofluoromethane 200 U 100 U 1U 1U 5
Vinyl Chloride 4900 560 179 1U 2
Total Volatile Compounds 30400 7960 61 5.2 -

Footnotes/Qualifiers:
ug/l: Micrograms per liter BD: Blind duplicate

--: No standard or not analyzed

U: Analyzed for but not detected

D: Detected in the secondary dilution
J: Estimated value
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Table E-6
Long Island Rail Road
Arch Street Yard RI
Groundwater Samples

TCL Volatile Organic Compounds

Page 2 of 5

GW-01 GW-02S GW-02D GW-03 NYSDEC Class GA
Sampling Date 4/7/2016 4/7/2016 4/7/2016 4/7/2016 Standard
or Guidance Value

ug/l ug/l ug/l ug/l ug/l
VOLATILE COMPOUNDS
1,1,1-Trichloroethane 1U 1U 1U 1U 5
1,1,2,2-Tetrachloroethane 1U 1U 1U 1U 5
1,1,2-Trichloroethane 1U 1U 1U 1U 1
1,1,2-Trichlorotrifluoroethane 1U 1U 1U 1U 5
1,1-Dichloroethane 1U 1U 1U 1U 5
1,1-Dichloroethene 1U 3.9 23.6 1U 5
1,2,3-Trichlorobenzene 1U 1U 1U 1U 5
1,2,4-Trichlorobenzene 1U 1U 1U 1U 5
1,2-Dibromo-3-Chloropropane 1U 1U 1U 1U 0.04
1,2-Dibromoethane 1U 1U 1U 1U 0.0006
1,2-Dichlorobenzene 1U 1U 1U 1U 3
1,2-Dichloroethane 1U 1U 1U 1U 0.6
1,2-Dichloropropane 1U 1U 1U 1U 1
1,3-Dichlorobenzene 1U 1U 1U 1U 3
1,4-Dichlorobenzene 1U 1U 1U 1U 3
1,4-Dioxane -- -- -- -- -
2-Hexanone 5U 5U 5U 5U 50
Acetone 5U 2977 4817 5U 50
Benzene 1U 1U 0.38J 1U 1
Bromochloromethane 1U 1U 1U 1U 5
Bromodichloromethane 1U 1U 1U 1U 50
Bromoform 1U 1U 1U 1U 50
Bromomethane 1U 1U 1U 1U 5
Carbon Disulfide 1U 1U 1U 1U 60
Carbon Tetrachloride 1U 1U 1U 1U 5
Chlorobenzene 1U 1U 1U 1U 5
Chloroethane 1U 1U 1U 1U 5
Chloroform 1U 1U 1U 1U 7
Chloromethane 1U 1U 1U 1U 5
Cis-1,2-Dichloroethylene 1U 1700 D 8100 D 1U 5
Cis-1,3-Dichloropropene 1U 1U 1U 1U 0.4
Cyclohexane 1U 1U 1U 1U --
Dibromochloromethane 1U 1U 1U 1U 50
Dichlorodifluoromethane 1U 1U 1U 1U 5
Ethylbenzene 1U 1U 1U 1U 5
Isopropylbenzene 1U 1U 1U 1U 5
m,p-Xylene 2U 2U 2U 2U 5
Methyl Ethyl Ketone 5U 5U 5U 5U 50
Methyl Isobutyl Ketone 5U 5U 5U 5U --
Methylene Chloride 1U 1U 1U 1U 5
Methyl Acetate 1U 1U 1U 1U -
Methylcyclohexane 1U 1U 1U 1U --
O-Xylene 1U 1U 1U 1U 5
Styrene 1U 1U 1U 1U 5
Tert-Butyl Methyl Ether 2.2 1U 1U 0.36 J 10
Tetrachloroethylene 1U 69.4 J 5900 DJ 1U 5
Toluene 1U 1U 0.38J 1U 5
Trans-1,2-Dichloroethene 1U 275 68.7 1U 5
Trans-1,3-Dichloropropene 1U 1U 1U 1U 0.4
Trichloroethylene 1U 25.3 1400 D 1U 5
Trichlorofluoromethane 1U 1U 1U 1U 5
Vinyl Chloride 1U 1500 D 5300 D 1U 2
Total Volatile Compounds 2.2 3329 20798 0.36 --

Footnotes/Qualifiers:
Micrograms per liter BD: Blind duplicate
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: No standard or not analyzed

: Analyzed for but not detected

: Detected in the secondary dilution
: Estimated value

Exceeded Class GA value
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Table E-6

Long Island Rail Road
Arch Street Yard RI
Groundwater Samples
TCL Volatile Organic Compounds

Page 3 of 5

GW-04S GW-04D MW-1 MW-1 BD NYSDEC Class GA
Sampling Date 4/7/2016 4/7/2016 4/7/2016 4/7/2016 Standard
or Guidance Value

ug/l ug/l ug/l ug/l ug/l
VOLATILE COMPOUNDS
1,1,1-Trichloroethane 1U 1U 1U 1U 5
1,1,2,2-Tetrachloroethane 1U 1U 1U 1U 5
1,1,2-Trichloroethane 1U 1U 1U 1U 1
1,1,2-Trichlorotrifluoroethane 1U 1U 1U 1U 5
1,1-Dichloroethane 1U 1U 1U 1U 5
1,1-Dichloroethene 1U 1U 1U 1U 5
1,2,3-Trichlorobenzene 1U 1U 1U 1U 5
1,2,4-Trichlorobenzene 1U 1U 1U 1U 5
1,2-Dibromo-3-Chloropropane 1U 1U 1U 1U 0.04
1,2-Dibromoethane 1U 1U 1U 1U 0.0006
1,2-Dichlorobenzene 1U 1U 1U 1U 3
1,2-Dichloroethane 1U 1U 1U 1U 0.6
1,2-Dichloropropane 1U 1U 1U 1U 1
1,3-Dichlorobenzene 1U 1U 1U 1U 3
1,4-Dichlorobenzene 1U 1U 1U 1U 3
1,4-Dioxane -- -- -- -- -
2-Hexanone 5U 5U 5U 5U 50
Acetone 5U 5U 5U 5U 50
Benzene 1U 1U 1U 1U 1
Bromochloromethane 1U 1U 1U 1U 5
Bromodichloromethane 1U 1U 1U 1U 50
Bromoform 1U 1U 1U 1U 50
Bromomethane 1U 1U 1U 1U 5
Carbon Disulfide 1U 1U 1U 1U 60
Carbon Tetrachloride 1U 1U 1U 1U 5
Chlorobenzene 1U 1U 1U 1U 5
Chloroethane 1U 1U 1U 1U 5
Chloroform 1U 1U 1U 1U 7
Chloromethane 1U 1U 1U 1U 5
Cis-1,2-Dichloroethylene 1U 1U 1U 1U 5
Cis-1,3-Dichloropropene 1U 1U 1U 1U 0.4
Cyclohexane 1U 1U 1U 1U --
Dibromochloromethane 1U 1U 1U 1U 50
Dichlorodifluoromethane 1U 1U 1U 1U 5
Ethylbenzene 1U 1U 1U 1U 5
Isopropylbenzene 1U 1U 1U 1U 5
m,p-Xylene 2U 2U 2U 2U 5
Methyl Ethyl Ketone 5U 5U 5U 5U 50
Methyl Isobutyl Ketone 5U 5U 5U 5U --
Methylene Chloride 1U 1U 1U 1U 5
Methyl Acetate 1U 1U 1U 1U -
Methylcyclohexane 1U 1U 1U 1U --
O-Xylene 1U 1U 1U 1U 5
Styrene 1U 1U 1U 1U 5
Tert-Butyl Methyl Ether 1.7 4 26.2 29.5 10
Tetrachloroethylene 1U 1U 1U 1U 5
Toluene 1U 0.24 1U 1U 5
Trans-1,2-Dichloroethene 1U 1U 1U 1U 5
Trans-1,3-Dichloropropene 1U 1U 1U 1U 0.4
Trichloroethylene 1U 1U 1U 1U 5
Trichlorofluoromethane 1U 1U 1U 1U 5
Vinyl Chloride 0.37J 1U 1U 1U 2
Total Volatile Compounds 2.07 4.24 26.2 29.5 --

Footnotes/Qualifiers:
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Micrograms per liter

: No standard or not analyzed

: Analyzed for but not detected

: Detected in the secondary dilution
: Estimated value
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: Blind duplicate

Exceeded Class GA value
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Table E-6
Long Island Rail Road
Arch Street Yard RI
Groundwater Samples

TCL Volatile Organic Compounds

Page 4 of 5

Sample ID MW-2 MW-3 TRIPBLANK | TRIP BLANK | TRIP BLANK | NYSDEC Class GA
Sampling Date 4/7/2016 4/7/2016 10/30/15 3/18/2016 3/23/2016 Standard
or Guidance Value

Units ug/l ug/l ug/l ug/l ug/l ug/l
VOLATILE COMPOUNDS
1,1,1-Trichloroethane 1U 1U 1U 1U 1U 5
1,1,2,2-Tetrachloroethane 1U 1U 1U 1U 1U 5
1,1,2-Trichloroethane 1U 1U 1U 1U 1U 1
1,1,2-Trichlorotrifluoroethane 1U 1U 1U 1U 1U 5
1,1-Dichloroethane 1U 1U 1U 1U 1U 5
1,1-Dichloroethene 1U 3.2 1U 1U 1U 5
1,2,3-Trichlorobenzene 1U 1U 1U 1U 1U 5
1,2,4-Trichlorobenzene 1U 1U 1U 1U 1U 5
1,2-Dibromo-3-Chloropropane 1U 1U 1U 1U 1U 0.04
1,2-Dibromoethane 1U 1U 1U 1U 1U 0.0006
1,2-Dichlorobenzene 1U 1U 1U 1U 1U 3
1,2-Dichloroethane 1U 1U 1U 1U 1U 0.6
1,2-Dichloropropane 1U 1U 1U 1U 1U 1
1,3-Dichlorobenzene 1U 1U 1U 1U 1U 3
1,4-Dichlorobenzene 1U 1U 1U 1U 1U 3
1,4-Dioxane - -- 100 U -- - -
2-Hexanone 5U 5U 5U 5U 5U 50
Acetone 410 191J 5U 5U 5U 50
Benzene 1U 1U 1U 1U 1U 1
Bromochloromethane 1U 1U 1U 1U 1U 5
Bromodichloromethane 1U 1U 1U 1U 1U 50
Bromoform 1U 1U 1U 1U 1U 50
Bromomethane 1U 1U 1U 1U 1U 5
Carbon Disulfide 16 1U 1U 1U 1U 60
Carbon Tetrachloride 1U 1U 1U 1U 1U 5
Chlorobenzene 1U 1U 1U 1U 1U 5
Chloroethane 1U 1U 1U 1U 1U 5
Chloroform 1U 1U 1U 1U 1U 7
Chloromethane 1U 1U 1U 1U 1U 5
Cis-1,2-Dichloroethylene 1U 510 D 1U 1U 1U 5
Cis-1,3-Dichloropropene 1U 1U 1U 1U 1U 0.4
Cyclohexane 1U 1U 1U 1U 1U --
Dibromochloromethane 1U 1U 1U 1U 1U 50
Dichlorodifluoromethane 1U 1U 1U 1U 1U 5
Ethylbenzene 1U 1U 1U 1U 1U 5
Isopropylbenzene 1U 1U 1U 1U 1U 5
m,p-Xylene 2U 2U 2U 2U 2U 5
Methyl Ethyl Ketone 5U 5U 5U 5U 5U 50
Methyl Isobutyl Ketone 5U 5U 5U 5U 5U --
Methylene Chloride 1U 1U 1U 1U 1U 5
Methyl Acetate 1U 1U 1U 1U 1U --
Methylcyclohexane 1U 1U 1U 1U 1U --
O-Xylene 1U 1U 1U 1U 1U 5
Styrene 1U 1U 1U 1U 1U 5
Tert-Butyl Methyl Ether 054 0.74 J 1U 1U 1U 10
Tetrachloroethylene 051 789 J 1U 1U 1U 5
Toluene 1U 1U 1U 1U 1U 5
Trans-1,2-Dichloroethene 1U 2 1U 1U 1U 5
Trans-1,3-Dichloropropene 1U 1U 1U 1U 1U 0.4
Trichloroethylene 1U 34.8 1U 1U 1U 5
Trichlorofluoromethane 1U 1U 1U 1U 1U 5
Vinyl Chloride 031 240 D 1U 1U 1U 2
Total Volatile Compounds 7.05 872 0 0 0 --

Footnotes/Qualifiers:
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ug/l: Micrograms per liter
--: No standard or not analyzed
U: Analyzed for but not detected
D: Detected in the secondary dilution
J: Estimated value

BD: Blind duplicate
Exceeded Class GA value
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Table E-6
Long Island Rail Road
Arch Street Yard RI
Groundwater Samples

TCL Volatile Organic Compounds

Page 5 of 5

TRIP BLANK FIELD BLANK FIELD BLANK FIELD BLANK | NYSDEC Class GA
Sampling Date 4/7/2016 3/18/2016 3/23/2016 4/7/2016 Standard
or Guidance Value

ug/l ug/l ug/l ug/l ug/l
VOLATILE COMPOUNDS
1,1,1-Trichloroethane 1U 1U 1U 1U 5
1,1,2,2-Tetrachloroethane 1U 1U 1U 1U 5
1,1,2-Trichloroethane 1U 1U 1U 1U 1
1,1,2-Trichlorotrifluoroethane 1U 1U 1U 1U 5
1,1-Dichloroethane 1U 1U 1U 1U 5
1,1-Dichloroethene 1U 1U 1U 1U 5
1,2,3-Trichlorobenzene 1U 1U 1U 1U 5
1,2,4-Trichlorobenzene 1U 1U 1U 1U 5
1,2-Dibromo-3-Chloropropane 1U 1U 1U 1U 0.04
1,2-Dibromoethane 1U 1U 1U 1U 0.0006
1,2-Dichlorobenzene 1U 1U 1U 1U 3
1,2-Dichloroethane 1U 1U 1U 1U 0.6
1,2-Dichloropropane 1U 1U 1U 1U 1
1,3-Dichlorobenzene 1U 1U 1U 1U 3
1,4-Dichlorobenzene 1U 1U 1U 1U 3
1,4-Dioxane -- -- -- -- -
2-Hexanone 5U 5U 5U 5U 50
Acetone 5U 5U 5U 5U 50
Benzene 1U 1U 1U 1U 1
Bromochloromethane 1U 1U 1U 1U 5
Bromodichloromethane 1U 1U 1U 1U 50
Bromoform 1U 1U 1U 1U 50
Bromomethane 1U 1U 1U 1U 5
Carbon Disulfide 1U 1U 1U 1U 60
Carbon Tetrachloride 1U 1U 1U 1U 5
Chlorobenzene 1U 1U 1U 1U 5
Chloroethane 1U 1U 1U 1U 5
Chloroform 1U 1U 1U 1U 7
Chloromethane 1U 1U 1U 1U 5
Cis-1,2-Dichloroethylene 1U 1U 1U 1U 5
Cis-1,3-Dichloropropene 1U 1U 1U 1U 0.4
Cyclohexane 1U 1U 1U 1U --
Dibromochloromethane 1U 1U 1U 1U 50
Dichlorodifluoromethane 1U 1U 1U 1U 5
Ethylbenzene 1U 1U 1U 1U 5
Isopropylbenzene 1U 1U 1U 1U 5
m,p-Xylene 2U 2U 2U 2U 5
Methyl Ethyl Ketone 5U 5U 5U 5U 50
Methyl Isobutyl Ketone 5U 5U 5U 5U --
Methylene Chloride 1U 1.8 1U 1U 5
Methyl Acetate 1U 1U 1U 1U -
Methylcyclohexane 1U 1U 1U 1U --
O-Xylene 1U 1U 1U 1U 5
Styrene 1U 1U 1U 1U 5
Tert-Butyl Methyl Ether 1U 1U 1U 1U 10
Tetrachloroethylene 1U 1U 1U 1U 5
Toluene 1U 1U 1U 1U 5
Trans-1,2-Dichloroethene 1U 1U 1U 1U 5
Trans-1,3-Dichloropropene 1U 1U 1U 1U 0.4
Trichloroethylene 1U 1U 1U 1U 5
Trichlorofluoromethane 1U 1U 1U 1U 5
Vinyl Chloride 1U 1U 1U 1U 2
Total Volatile Compounds 0 1.8 0 0 --

Footnotes/Qualifiers:
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Micrograms per liter

: No standard or not analyzed

: Analyzed for but not detected

: Detected in the secondary dilution
: Estimated value

BD: Blind duplicate
Exceeded Class GA value
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Table E-7 Page 1 of 4
Long Island Rail Road
Arch Street Yard RI
Groundwater Samples
TCL Semivolatile Organic Compounds

Sample ID] GW-01 GW-02S GW-02D GW-03 GW-04S GW-04D NYSDEC Class GA
Sampling Date] 4/7/2016 4/7/2016 4/7/2016 4/7/2016 4/7/2016 4/7/2016 Standard
or Guidance Value
Units ug/l ug/l ug/l ug/l ug/l ug/l ug/l
SEMIVOLATILE COMPOUNDS
1,2,4,5-Tetrachlorobenzene 10.1 UJ 10U 10.1 U 10.2 U 10.2 U 10.1 U 5
1,4-Dioxane 10.1 UJ 10 UJ 10.1 UJ 10.2 UJ 10.2 UJ 10.1 UJ -
2,3,4,6-Tetrachlorophenol 10.1 UJ 10U 101 U 10.2 U 10.2 U 10.1 U --
2,4,5-Trichlorophenol 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U 1
2,4,6-Trichlorophenol 10.1 UJ ou 101 U 102 U 102 U 101 U 1
2,4-Dichlorophenol 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U 5
2,4-Dimethylphenol 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U 50
2,4-Dinitrophenol 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U 10
2,4-Dinitrotoluene 10.1 UJ 10U 10.1 U 10.2 U 10.2 U 10.1 U 5
2,6-Dinitrotoluene 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U 5
2-Chloronaphthalene 10.1 UJ 10U 10.1 U 10.2 U 10.2 U 10.1 U 10
2-Chlorophenol 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U 1
2-Methylnaphthalene 10.1 UJ ou 101 U 102 U 102 U 10.1 U -
2-Methylphenol 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U 1
2-Nitroaniline 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U 5
2-Nitrophenol 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U 1
3,3-Dichlorobenzidine 10.1 UJ 10U 10.1 U 10.2 U 10.2 U 10.1 U 5
3-Nitroaniline 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U 5
3+4-Methylphenols 10.1 UJ 10 UJ 10.1 UJ 10.2 UJ 10.2 UJ 10.1 UJ 1
4,6-Dinitro-2-methylphenol 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U 1
4-Bromophenyl-phenylether 10.1 UJ 10U 10.1 U 10.2 U 10.2 U 10.1 U --
4-Chloro-3-methylphenol 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U 1
4-Chloroaniline 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U 5
4-Chlorophenylphenyl ether 10.1 UJ 10U 10.1 U 10.2 U 10.2 U 10.1 U --
4-Nitroaniline 10.1 UJ ou 101 U 102 U 102 U 101 U 5
4-Nitrophenol 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U 1
Acenaphthene 10.1 UJ 10U 10.1 U 10.2 U 10.2 U 10.1 U 20
Acenaphthylene 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U -
Acetophenone 10.1 UJ ou 101 U 102 U 102 U 101 U -
Anthracene 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U 50
Atrazine 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U 7.5
Benzaldehyde 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U -
Benzo(a)anthracene 10.1 UJ ou 101 U 102 U 102 U 101 U 0.002
Benzo(a)pyrene 10.1 UJ 10U 10.1 U 10.2 U 10.2 U 10.1 U ND
Benzo(b)fluoranthene 10.1 UJ 10U 10.1 U 10.2 U 10.2 U 10.1 U 0.002
Benzo(ghi)perylene 10.1 UJ 10U 10.1 U 10.2 U 10.2 U 10.1 U --
Benzo(k)fluoranthene 10.1 UJ ou 101 U 102 U 102 U 101 U 0.002
Benzyl butyl phthalate 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U 50
Biphenyl 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U 5
Bis(2-chloroethoxy)methane 10.1 UJ 10U 10.1 U 10.2 U 10.2 U 10.1 U 5
Bis(2-chloroethyl)ether 10.1 UJ ou 101 U 102 U 102 U 101 U 1
Bis(2-chloroisopropyl)ether 10.1 UJ ou 101 U 102 U 102 U 101 U -
Bis(2-ethylhexyl)phthalate (BEHP) 10.1 UJ 10U 10.1 U 10.2 U 10.2 U 10.1 U 5
Caprolactam 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U -
Carbazole 10.1 UJ ou 101 U 102 U 102 U 101 U -
Chrysene 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U 0.002
Dibenzo(a,h)anthracene 10.1 UJ 10U 10.1 U 10.2 U 10.2 U 10.1 U --
Dibenzofuran 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U -
Diethyl phthalate 10.1 UJ ou 101 U 102 U 102 U 101 U 50
Dimethyl phthalate 15.3 J- 10U 4917 26J 10.2 U 291 50
Di-n-butyl phthalate 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U 50
Di-n-octyl phthalate 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U 50
Fluoranthene 10.1 UJ ou 101 U 102 U 102 U 101 U 50
Fluorene 10.1 UJ 10U 10.1 U 102 U 10.2 U 101 U 50
Hexachlorobenzene 10.1 UJ 0ou 101 U 102 U 10.2 U 10.1 U 0.04
See next page for Footnotes/Qualifers.
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Table E-7 Page 2 of 4
Long Island Rail Road
Arch Street Yard RI
Groundwater Samples
TCL Semivolatile Organic Compounds

Sample ID] GW-01 GW-02S GW-02D GW-03 GW-04S GW-04D NYSDEC Class GA
Sampling Date] 4/7/2016 4/7/12016 4/7/2016 4/7/12016 4/7/2016 4/7/12016 Standard
or Guidance Value
Units ug/l ug/l ug/l ug/l ug/l ug/l ug/l
COMPOUNDS CONTINUED
Hexachlorobutadiene 10.1 UJ 10U 10.1 U 10.2 U 10.2 U 10.1 U 0.5
Hexachlorocyclopentadiene 10.1 UJ 10U 10.1 U 10.2 U 10.2 U 10.1 U 5
Hexachloroethane 10.1 UJ ou 101 U 102 U 102 U 101 U 5
Indeno(1,2,3-cd)pyrene 10.1 WJ nou 101 U 102 U 102 U 101 U 0.002
Isophorone 10.1 UJ 10U 101 U 10.2 U 10.2 U 10.1 U 50
Naphthalene 10.1 UJ 10U 101 U 45 ] 10.2 U 10.1 U 10
Nitrobenzene 10.1 UJ ou 101 U 102 U 102 U 101 U 0.4
N-Nitroso-di-n-propylamine 10.1 WJ nou 101 U 102 U 102 U 101 U -
N-Nitrosodiphenylamine 10.1 UJ 10U 10.1 U 10.2 U 10.2 U 10.1 U 50
Pentachlorophenol 10.1 UJ 10U 10.1 U 10.2 U 10.2 U 10.1 U 1
Phenanthrene 10.1 UJ ou 101 U 102 U 102 U 101 U 50
Phenol 10.1 UJ 10U 10.1 U 10.2 U 10.2 U 10.1 U 1
Pyrene 10.1 UJ 10U 101 U 10.2 U 10.2 U 10.1 U 50
Total Semivolatile Compounds 15.3 0 4.9 7.1 0 2.9 --
Footnotes/Qualifiers:
ug/l: Micrograms per liter
--: No standard
U: Analyzed for but not detected
J: Estimated value
J-: Estimated bias low
BD: Blind duplicate
| == D&B ENGINEERS
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Table E-7
Long Island Rail Road
Arch Street Yard RI
Groundwater Samples
TCL Semivolatile Organic Compounds

Page 3 of 4

Sample ID] MW-1 | MW-1BD| MW-2 MW-3 [FIELD BLANK|FIELD BLANK|FIELD BLANK NYSDEC Class GA
Sampling Date| 4/7/2016 | 4/7/2016 | 4/7/2016 | 4/7/2016 | 3/18/2016 3/23/2016 4/7/2016 Standard
or Guidance Value

Units ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l
SEMIVOLATILE COMPOUNDS
1,2,4,5-Tetrachlorobenzene 10.1 U 10.3 U 10.1 U 10.2 U 10U 10.2 U 10U 5
1,4-Dioxane 10.1 UJ| 103 UJ| 10.1UJ| 102 UJ 10 UJ 10.2 UJ 10 UJ -
2,3,4,6-Tetrachlorophenol 10.1 U 10.3 U 101 U 10.2 U 10U 10.2 U 10U --
2,4,5-Trichlorophenol 101 U 10.3 U 10.1 U 102 U 10U 102 U 10U 1
2,4,6-Trichlorophenol 10.1 U 10.3 U 101 U 102 U ou 102 U ouU 1
2,4-Dichlorophenol 101 U 103 U 10.1 U 102 U 10U 102 U 10U 5
2,4-Dimethylphenol 101 U 103 U 10.1 U 102 U 10U 102 U 10U 50
2,4-Dinitrophenol 101 U 103 U 10.1 U 102 U 10U 102 U 10U 10
2,4-Dinitrotoluene 10.1 U 10.3 U 101 U 102 U ou 102 U 10U 5
2,6-Dinitrotoluene 101 U 103 U 10.1 U 102 U 10U 102 U 10U 5
2-Chloronaphthalene 10.1 U 10.3 U 10.1 U 10.2 U 10U 10.2 U 10U 10
2-Chlorophenol 101 U 103 U 10.1 U 102 U 10U 102 U 10U 1
2-Methylnaphthalene 10.1 U 10.3 U 10.1 U 10.2 U 10U 10.2 U 10U --
2-Methylphenol 101 U 103 U 10.1 U 102 U 10U 102 U 10U 1
2-Nitroaniline 101 U 103 U 10.1 U 102 U 10U 102 U 10U 5
2-Nitrophenol 101 U 103 U 10.1 U 102 U 10U 102 U 10U 1
3,3-Dichlorobenzidine 10.1 U 10.3 U 101 U 102 U ou 102 U ouU 5
3-Nitroaniline 101 U 103 U 10.1 U 102 U 10U 102 U 10U 5
3+4-Methylphenols 10.1 UJ| 103 UJ| 10.1UJ| 102 UJ 10 UJ 10.2 UJ 10 UJ 1
4,6-Dinitro-2-methylphenol 101 U 103 U 10.1 U 102 U 10U 102 U 10U 1
4-Bromophenyl-phenylether 10.1 U 10.3 U 10.1 U 10.2 U 10U 10.2 U 10U --
4-Chloro-3-methylphenol 101 U 103 U 10.1 U 102 U 10U 102 U 10U 1
4-Chloroaniline 101 U 103 U 10.1 U 102 U 10U 102 U 10U 5
4-Chlorophenylphenyl ether 10.1 U 10.3 U 10.1 U 10.2 U 10U 10.2 U 10U --
4-Nitroaniline 10.1 U 103 U 101 U 102 U ou 102 U ou 5
4-Nitrophenol 101 U 103 U 10.1 U 102 U 10U 102 U 10U 1
Acenaphthene 10.1 U 10.3 U 10.1 U 10.2 U 10U 10.2 U 10U 20
Acenaphthylene 101 U 103 U 10.1 U 102 U 10U 102 U 10U -
Acetophenone 10.1 U 10.3 U 101 U 102 U ou 102 U ouU -
Anthracene 101 U 103 U 10.1 U 102 U 10U 102 U 10U 50
Atrazine 101 U 103 U 10.1 U 102 U 10U 102 U 10U 75
Benzaldehyde 101 U 103 U 10.1 U 102 U 10U 102 U 10U -
Benzo(a)anthracene 10.1 U 10.3 U 101 U 102 U ou 102 U ouU 0.002
Benzo(a)pyrene 101 U 103 U 10.1 U 102 U 0u 102 U 10U ND
Benzo(b)fluoranthene 10.1 U 10.3 U 10.1 U 10.2 U 10U 10.2 U 10U 0.002
Benzo(ghi)perylene 101 U 103 U 10.1 U 102 U 10U 102 U 10U -
Benzo(k)fluoranthene 10.1 U 10.3 U 10.1 U 10.2 U 10U 10.2 U 10U 0.002
Benzyl butyl phthalate 101 U 103 U 10.1 U 102 U 10U 102 U 10U 50
Biphenyl 101 U 103 U 10.1 U 102 U 10U 102 U 10U 5
Bis(2-chloroethoxy)methane 10.1 U 10.3 U 10.1 U 10.2 U 10U 10.2 U 10U 5
Bis(2-chloroethyl)ether 10.1 U 10.3 U 101 U 102 U ou 102 U ouU 1
Bis(2-chloroisopropyl)ether 101 U 10.3 U 101 U 102 U nou 102 U ouU -
Bis(2-ethylhexyl)phthalate (BEHP) | 10.1 U 10.3 U 10.1 U 10.2 U 10U 10.2 U 10U 5
Caprolactam 101 U 103 U 10.1 U 102 U 10U 102 U 10U -
Carbazole 10.1 U 10.3 U 101 U 102 U ou 102 U ouU -
Chrysene 101 U 103 U 10.1 U 102 U 10U 102 U 10U 0.002
Dibenzo(a,h)anthracene 10.1 U 10.3 U 10.1 U 10.2 U 10U 10.2 U 10U --
Dibenzofuran 101 U 103 U 10.1 U 102 U 10U 102 U 10U -
Diethyl phthalate 10.1 U 10.3 U 101 U 102 U ou 102 U 0ou 50
Dimethyl phthalate 101 U 103 U 351 102 U 10U 102 U 10U 50
Di-n-butyl phthalate 101 U 103 U 10.1 U 102 U 10U 102 U 10U 50
Di-n-octyl phthalate 101 U 103 U 10.1 U 102 U 10U 102 U 10U 50
Fluoranthene 10.1 U 10.3 U 101 U 102 U ou 102 U ou 50
Fluorene 101 U 103 U 10.1 U 102 U 10U 102 U 10U 50
Hexachlorobenzene 10.1 U 10.3 U 10.1 U 10.2 U 10U 10.2 U 10 U 0.04
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See next page for Footnotes/Qualifers.
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Table E-7 Page 4 of 4
Long Island Rail Road
Arch Street Yard RI
Groundwater Samples
TCL Semivolatile Organic Compounds

Sample ID] MW-1 | MW-1BD| MW-2 MW-3 [FIELD BLANKJFIELD BLANK|FIELD BLANK NYSDEC Class GA
Sampling Date| 4/7/2016 | 4/7/2016 | 4/7/2016 | 4/7/2016 | 3/18/2016 3/23/2016 4/7/2016 Standard
or Guidance Value
Units ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l
COMPOUNDS CONTINUED
Hexachlorobutadiene 10.1 U 10.3 U 10.1 U 10.2 U 10U 10.2 U 10U 0.5
Hexachlorocyclopentadiene 10.1 U 103 U 101 U 102 U ou 102 U ouU 5
Hexachloroethane 101 U 103 U 101 U 102 U ou 102 U 0ouU 5
Indeno(1,2,3-cd)pyrene 101 U 103 U 101 U 102 U nou 102 U 0ou 0.002
Isophorone 10.1 U 10.3 U 101 U 10.2 U 10U 10.2 U 10U 50
Naphthalene 10.1 U 10.3 U 101 U 102 U ou 102 U ouU 10
Nitrobenzene 101 U 103 U 101 U 102 U ou 102 U ouU 0.4
N-Nitroso-di-n-propylamine 101 U 103 U 101 U 102 U nou 102 U nou -
N-Nitrosodiphenylamine 10.1 U 10.3 U 10.1 U 10.2 U 10U 10.2 U 10U 50
Pentachlorophenol 10.1 U 10.3 U 101 U 10.2 U 10U 10.2 U 10U 1
Phenanthrene 101 U 103 U 101 U 102 U ou 102 U ou 50
Phenol 10.1 U 10.3 U 10.1 U 10.2 U 10U 10.2 U 10U 1
Pyrene 10.1 U 10.3 U 101 U 10.2 U 10U 10.2 U 10U 50
Total Semivolatile Compounds 0 0 35 0 0 0 0 --
Footnotes/Qualifiers:
ug/l: Micrograms per liter
--: No standard
U: Analyzed for but not detected
J: Estimated value
J-: Estimated bias low
BD: Blind duplicate
| == D&B ENGINEERS
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Table E-8

Long Island Rail Road

Arch Street Yard RI

Groundwater Samples
TCL Pesticides and Polychlorinated Biphenyls (PCBs)

Page 1 of 1

Sample ID GW-02D MW-3 FIELD BLANK | FIELD BLANK | FIELD BLANK | NYSDEC Class GA
Sampling Date 4/7/2016 4/7/2016 3/18/2016 3/21/2016 3/23/2016 Standard
Dilution Factor or Guidance Value

Units ug/l ugl/l ug/l ug/l ug/l ug/l
PESTICIDES
Aldrin 0.05U 0.05 U 0.05 U - 0.05 U ND
alpha BHC 0.05 U 0.05 U 0.05 U - 0.05 U 0.01
alpha Endosulfan 0.05 U 0.05 U 0.05 U - 0.05 U --
alpha-Chlordane 0.05 U 0.05 U 0.05 U - 0.05 U 0.05
beta-BHC 0.05 U 0.05 U 0.05 U - 0.05 U 0.04
beta-Endosulfan 0.05 U 0.05 U 0.05 U - 0.05 U --
beta-Chlordane 0.05 U 0.05 U 0.05 U - 0.05 U 0.05
delta-BHC 0.05 U 0.05 U 0.05 U - 0.05 U 0.04
Dieldrin 0.05 U 0.05 U 0.05 U - 0.05 U 0.004
Endosulfan sulfate 0.05 U 0.05 U 0.05 U - 0.05 U --
Endrin 0.05 U 0.05 U 0.05 U - 0.05 U ND
Endrin aldehyde 0.05 U 0.05 U 0.05 U - 0.05 U 5
Endrin ketone 0.05 U 0.05 U 0.05 U - 0.05 U 5
gamma-BHC (Lindane) 0.05 U 0.05 U 0.05 U - 0.05 U 0.05
Heptachlor 0.05 U 0.05 U 0.05 U - 0.05 U 0.04
Heptachlor epoxide 0.05 U 0.05 U 0.05 U - 0.05 U 0.03
Methoxychlor 0.05 U 0.05 U 0.05 U - 0.05 U 35
P,P'-DDD 0.05 U 0.05 U 0.05 U - 0.05 U 0.3
P,P'-DDE 0.05 U 0.05 U 0.05 U - 0.05 U 0.2
P,P'-DDT 0.05 U 0.05 U 0.05 U - 0.05 U 0.2
Toxaphene 051U 05U 051U - 0.52 U 0.06
PCBS
Aroclor-1016 0.52 U 0.52 U 051U 0.52 U 0.51 U 0.09
Aroclor-1221 0.52 U 0.52 U 051 U 0.52 U 051 U 0.09
Aroclor-1232 0.52 U 0.52 U 051U 052 U 051 U 0.09
Aroclor-1242 0.52 U 0.52 U 0.51 U 0.52 U 0.51 U 0.09
Aroclor-1248 0.52 U 0.52 U 0.51 U 0.52 U 051 U 0.09
Aroclor-1254 0.52 U 0.52 U 051U 0.52 U 051 U 0.09
Aroclor-1260 0.52 U 052 U 051U 0.52 U 051 U 0.09
Aroclor-1262 -- - 051 U 0.52 U 051 U 0.09
Aroclor-1268 -- - 0.51 U 0.52 U 051 U 0.09
Total PCBs 0 0 0 0 0 0.09

|
AND
\@

Footnotes/Qualifiers:
ug/l: Micrograms per liter

--: No standard or not analyzed
U: Analyzed for but not detected
ND: Compound exceeds if detected
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Table E-9

Long Island Rail Road
Arch Street Yard RI

Groundwater Samples

Page 1 of 1

TAL Metals
Sample ID GW-02D MW-3 FIELD BLANK | FIELD BLANK | NYSDEC Class GA
Sampling Date 4/7/2016 4/7/2016 3/18/2016 3/23/2016 Standard
or Guidance Value

Units ug/l ug/l ug/l ug/l ug/l
METALS
Aluminum 211 72.7 8.32] 1520 -
Antimony 25U 25U 25U 25U 3
Arsenic 6.13 J 4.63 J 10 U 10U 25
Barium 158 101 50 U 50 U 1000
Beryllium 3U 3U 3U 3U 3
Cadmium 3U 3U 3U 3U 5
Calcium 36100 92500 1000 U 133 J --
Chromium 237 4.04 J 5U 5U 50
Cobalt 15U 15U 15U 15U --
Copper 10U 10U 10U ou 200
Iron 11100 4860 50 U 50 U 300
Lead 497 J 6 U 6 U 6 U 25
Magnesium 2770 5850 1000 U 1000 U 35000
Manganese 357 148 10U 10U 300
Mercury 0.2 U 0.2 U 02U 0.2 U 0.7
Nickel 20 U 20U 20 U 20U 100
Potassium 9850 4840 1000 U 1000 U -
Selenium ou 0ou 0ou ou 10
Silver 5U 5U 5U 5U 50
Sodium 1770000 D 201000 1000 U 92.8J 20000
Thallium 20U 20U 20U 20U 0.5
Vanadium 20U 20U 20U 20U -
Zinc 6.81 J 20U 20U 12.7 J 2000

= | =
\@
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Footnotes/Qualifiers:

ug/l: Micrograms per liter
--: Not analyzed or no standard
U: Analyzed for but not detected

J: Estimated value or limit

Exceeded Class GA value

J:\_HazWaste\3455 (LIRR On-Call)\Task 2 (Arch Street)\lab data\water_2rounds
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Table E-10
Long Island Rail

Road

Arch Street Yard RI
Summary of Ambient Air Analytical Results
Volatile Organic Compounds

Sample ID AA-01 IA-01 _

Sampling Date|]  8/17/16 08/17/16 Néﬁ:ﬂ::?ﬂg"

Locati‘on outdoor indoor office area value ug/m3

Units ug/m3 ug/m3

1,1,1-Trichloroethane (TCA) 0.16 U 0.16 U -
1,1,2,2-Tetrachloroethane 343 U 343U -
1,1,2-Trichloroethane 2.73 U 273 U --
1,1,2-Trichlorotrifluoroethane 3.83 U 3.83 U -
1,1-Dichloroethane 2.02 U 2.02 U --
1,1-Dichloroethene 198 U 198 U -
1,2,4-Trichlorobenzene 3.71 U 3.71 U --
1,2,4-Trimethylbenzene 0.98 J 157 -
1,2-Dibromoethane 3.84 U 3.84 U -
1,2-Dichlorobenzene 3.01U 3.01U -
1,2-Dichloroethane 2.02 U 2.02 U --
1,2-Dichloropropane 231U 231U -
1,3,5-Trimethylbenzene 246 U 0.49 J -
1,3-Butadiene 1.11 U 111U --
1,3-Dichlorobenzene 3.01U 3.01U -
1,4-Dichlorobenzene 3.01U 3.01U -
1,4-Dioxane 1.8 U 18U --
2,2,4-Trimethylpentane 0.7 J 1.03J -
2-Butanone 11273 1.68 -
2-Chlorotoluene 259 U 259 U -
4-Ethyltoluene 246 U 0.59J -
4-Methyl-2-Pentanone 2.05U 2.05U -
Acetone 7.6 22.8 -
Allyl Chloride 157U 157U -
Benzene 0.45J 0.64 J -
Bromodichloromethane 335U 335U -
Bromoethene 219U 219U -
Bromoform 517 U 5.17 U -
Bromomethane 194 U 194 U -
Carbon Disulfide 1.56 U 156 U -
Carbon Tetrachloride 0.44 0.38 -
Chlorobenzene 23U 23U -
Chloroethane 1.32 U 1.32 U -
Chloroform 244 U 244 U --
Chloromethane 0.93J 1017 -
cis-1,2-Dichloroethylene 198 U 198 U -
cis-1,3-Dichloropropene 227 U 227U -
Cyclohexane 172U 0.48 J -
Dibromochloromethane 4.26 U 4.26 U -
Dichlorodifluoromethane 0.79 J 0.79J -
Dichlorotetrafluoroethane 3.49 UJ 3.49 UJ -
Ethylbenzene 1.04J 1957 -
Heptane 0.49J 0.98 J -
Hexachloro-1,3-Butadiene 533 U 533 U -
Hexane 1.76 U 1.73J --
Im.p-Xylenes 3.47J 5.65 -
Methyl Methacrylate 205U 205U -
Methyl tert-Butyl Ether (MTBE) 18U 1.8 U -

See next page for qualfiers and notes.
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Table E-10
Long Island Rail

Road

Arch Street Yard RI
Summary of Ambient Air Analytical Results
Volatile Organic Compounds

Sample ID AA-01 IA-01 _

Sampling Date|]  8/17/16 08/17/16 Néiz‘z:x"

Locati‘on outdoor indoor office area Value ug/m3

Units ug/m3 ug/m3
Methylene Chloride 1.11 UB 1.42 UB 60
Naphthalene 2.62 UJ 2.62 UJ -
0-Xylene 1173 1873 -
Styrene 213 U 0.81J --
t-1,3-Dichloropropene 227 U 227U -
tert-Butyl alcohol 152U 152U -
Tetrachloroethylene (PCE) 2.17 0.61 30
Tetrahydrofuran 147U 147 U -
Toluene 6.03 12.1 -
trans-1,2-Dichloroethene 1.98 U 1.98 U --
Trichloroethylene (TCE) 0.16 U 0.16 U 2
Trichlorofluoromethane 1.18 J 1357 -
Vinyl Chloride 0.08 U 0.08 U -
Qualifiers:

UB: Qualified as non detect based on method blanks

- D&B ENGINEERS

N

ARCHITECTS, PC.

U: Analyzed but not detected

J:  Estimated value

Notes:

ug/m3: Micrograms per cubic meter

-- : No guideline value

Page 2 of 2
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Table E-11 Page 1 of 2
Long Island Rail Road
Arch Street Yard RI
Summary of Soil Vapor Analytical Results
Volatile Organic Compounds
Sample ID| Sv-01 SV-02 SV-03 SV-04 SV-05 SV-06
Sampling Date] 08/17/16 08/17/16 08/17/16 08/17/16 08/17/16 08/17/16
Sample depth top 2.2 3.9 4.3 3.9 4' - NYSDOH
Sample depth bottom 2.7 4.4 4.8' 4.4 4.5' -- Air Guideline
Location] outside outside outside outside outside sub-slab Value
Units ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3
1,1,1-Trichloroethane (TCA) 1.42 7.64 0.16 1.04 7.09 0.16 U -
1,1,2,2-Tetrachloroethane 343U 343U 343U 343U 343U 343U -
1,1,2-Trichloroethane 273 U 273 U 273 U 273 U 273 U 273 U -
1,1,2-Trichlorotrifluoroethane 3.83 U 0.92J 21573 3.83 U 0.92J 0.69 J --
1,1-Dichloroethane 2.02U 2.02U 2.02U 0.89J 3.36 0.97 J -
1,1-Dichloroethene 65 JD 49.6 198 U 1437 2.02 198 U -
1,2,4-Trichlorobenzene 3.71 U 3.71 U 3.71 U 3.71 U 3.71 U 3.71 U -
1,2,4-Trimethylbenzene 25.6 354 1523 29.5 34.4 20.2 --
1,2-Dibromoethane 384U 384U 384U 384U 384U 384U -
1,2-Dichlorobenzene 3.01U 3.01U 3.01U 3.01U 3.01U 3.01U -
1,2-Dichloroethane 2.02U 2.02U 2.79 23.9 2.02U 2.02U -
1,2-Dichloropropane 231U 231U 231U 231U 231U 231U --
1,3,5-Trimethylbenzene 8.36 13.3 0.74 J 10.8 14.3 7.37 --
1,3-Butadiene 111U 111U 111U 111U 111U 111U -
1,3-Dichlorobenzene 3.01U 3.01U 3.01U 3.01U 3.01U 3.01U -
1,4-Dichlorobenzene 247 3.01U 3.01U 3.01U 3.01U 3.01U --
1,4-Dioxane 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U -
2,2,4-Trimethylpentane 121 D 234U 229 9.34 23.8 9.34 -
2-Butanone 20.9 530 D 129 D 412 D 501 D 142 D -
2-Chlorotoluene 259U 259U 259U 259U 259U 259U --
4-Ethyltoluene 8.36 12.8 1131 10.8 12.8 7.37 -
4-Methyl-2-Pentanone 2.05U 2.05U 3.81 6.15 2.05U 2.05U -
Acetone 1.19 U 261 D 68.4 D 136 D 153 D 1.19 U -
Allyl Chloride 157 U 157 U 157 U 157 U 157 U 157 U -
Benzene 14.7 47.9 5.43 20.8 476 D 90.1 D -
Bromodichloromethane 335U 335U 335U 335U 335U 335U -
Bromoethene 219U 219U 219U 219U 219U 219U -
Bromoform 517 U 517 U 517 U 517 U 517 U 517 U -
Bromomethane 194 U 194 U 194 U 194 U 194 U 194 U -
Carbon Disulfide 37.4 JD 62.3 JD 12.8 31.8 729D 59.5 D -
Carbon Tetrachloride 1.07 0.94 0.38 0.88 0.82 0.25 --
Chlorobenzene 23U 23U 23U 23U 23U 23U --
Chloroethane 132U 10.6 132U 1217 1277 0.87 J -
Chloroform 16.6 54.7 2.83 26.9 19 3.86 -
Chloromethane 1.22 2.07 1.32 1.42 1.3 1.16 --
cis-1,2-Dichloroethylene 261 D 2894 D 1433 46.4 36.1 3.29 --
cis-1,3-Dichloropropene 227U 227U 227U 227U 227U 227U --
Cyclohexane 86.7 D 149 D 10.3 44.1 916 D 171 D --
Dibromochloromethane 4.26 U 4.26 U 4.26 U 4.26 U 4.26 U 4.26 U --
Dichlorodifluoromethane 431 1.09 J 1243 0.74 J 1343 3911 --
Dichlorotetrafluoroethane 3.49 UJ 3.49 UJ 3.49 UJ 3.49 UJ 3.49 UJ 3.49 UJ -
Ethylbenzene 8.25 17.4 6.95 16.1 19.1 12.2 -
Heptane 12.3 22.1 4.1 18.4 48 32.8 -
Hexachloro-1,3-Butadiene 533U 533U 533U 533U 533U 533U --
Hexane 194 26.4 7.05 18.3 51.1 D 58.9 D -
m,p-Xylenes 32.6 58.6 20 53.9 59.5 41.3 -
Methyl Methacrylate 2.05U 2.05U 2.05 U 2.05 U 2.05U 2.05 U -
Methyl tert-Butyl Ether (MTBE) 167 D 18U 18U 18U 43.3 JD 18U -

See next page for qualfiers and notes.
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Table E-11 Page 2 of 2
Long Island Rail Road
Arch Street Yard RI
Summary of Soil Vapor Analytical Results
Volatile Organic Compounds

Sample ID SV-01 SV-02 SV-03 SV-04 SV-05 SV-06
Sampling Date] 08/17/16 08/17/16 08/17/16 08/17/16 08/17/16 08/17/16
Sample depth top 272 3.9’ 4.3 3.9! 4 - NYSDOH
Sample depth bottom 2.7 4.4 4.8' 4.4 4.5' - Al Guidling
Location] outside outside outside outside outside sub-slab Value
Units ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3

Methylene Chloride 2.85 UB 3.82 UB 11.8 7.3 12.2 5.91 60
Naphthalene 8.91J 13.1 2.62 UJ 8.39 J 5.77 J 2.83J -
o-Xylene 16.5 30.4 7.38 26.5 30.8 235 -
Styrene 49.4 779D 8.09 715D 39.2 JD 46 -
t-1,3-Dichloropropene 227U 227U 227U 227U 227U 227U --
tert-Butyl alcohol 1.64 10.9 8.49 7.58 54.6 D 6.97 --
Tetrachloroethylene (PCE) 317 D 881 D 7.46 58.3 120 D 23.1 30
Tetrahydrofuran 4.13 10.3 1.74 7.96 9.44 6.78 --
Toluene 23.7 45.2 D 324 54.6 53.1 81D -
trans-1,2-Dichloroethene 193 D 911 D 0.95J 8.33 15.5 1.23J --
Trichloroethylene (TCE) 223 D 859 D 2.04 285 50.5 5] 2
Trichlorofluoromethane 11.8 5.28 2317 14 175 D 1.74 J --
Vinyl Chloride 562 D 511 D 0.41 24.3 6.9 0.51 --
Qualifiers: Notes:
U:  Analyzed but not detected ug/m3: Micrograms per cubic meter
J: Estimated value -- . No guideline value
UB: Qualified as non detect based on method blanks
D:  Reported from secondary dilution
Exceeds NYSDOH Air Guideline Values
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Table E-12 Page 1 of 2
Long Island Rail Road
Arch Street Yard RI
Heating Season
Summary of Air Sample Analytical Results
Volatile Organic Compounds

Sample ID AA-01(R - - .

Samplinngate 2/22/1( 7) :Q;Zﬁ '3 ?)\2,/;):/(15) D 0

Location outdoor indoor office area sub-slab (eI Bl

Units ug/m3 ug/m3 ug/m3 Value ug/m3
1,1,1-Trichloroethane (TCA) 0.16 U 0.16 U 0.16 U -
1,1,2,2-Tetrachloroethane 343 U 343 U 343 U --
1,1,2-Trichloroethane 273 U 273 U 2.73 U -
1,1,2-Trichlorotrifluoroethane 383 U 383 U 3.83 U -
1,1-Dichloroethane 2.02 U 2.02 U 2.02 U -
1,1-Dichloroethene 1.98 U 1.98 U 1.98 U --
1,2,4-Trichlorobenzene 3.71 U 3.71 U 3.71 U -
1,2,4-Trimethylbenzene 246 U 0.79 J 1.72 J -
1,2-Dibromoethane 3.84 U 3.84 U 3.84 U -
1,2-Dichlorobenzene 3.01U 3.01U 3.01U --
1,2-Dichloroethane 202 U 2.02 U 2.02 U -
1,2-Dichloropropane 231U 231U 231U --
1,3,5-Trimethylbenzene 2.46 U 246 U 0.69 J -
1,3-Butadiene 111U 111U 111U --
1,3-Dichlorobenzene 3.01U 3.01U 3.01 U -
1,4-Dichlorobenzene 3.01U 3.01U 3.01U -
1,4-Dioxane 1.8 U 1.8 U 1.8 U -
2,2,4-Trimethylpentane 0.61J 117 J 0.98 J -
2-Butanone 1.53 1.47 16.8 --
2-Chlorotoluene 259 U 259 U 259 U --
4-Ethyltoluene 246 U 246 U 2.46 U -
4-Methyl-2-Pentanone 205U 205U 4.92 --
Acetone 14.2 19.5 237 D --
Allyl Chloride 157 U 1.57 U 1.57 U -
Benzene 1.09 J 157 J 1.82 --
Bromodichloromethane 335U 3.35U 1.14 J --
Bromoethene 219 U 219 U 219 U --
Bromoform 517 U 517 U 517 U --
Bromomethane 0.62 J 0.54 J 0.78 J --
Carbon Disulfide 1.56 U 1.56 U 6.54 --
Carbon Tetrachloride 0.31 0.38 0.19 U --
Chlorobenzene 23U 23U 23U --
Chloroethane 132 U 132U 1.32 U --
Chloroform 244 U 244 U 12.2 --
Chloromethane 1.36 1.12 1.3 --
cis-1,2-Dichloroethylene 1.98 U 1.98 U 1.98 U --
cis-1,3-Dichloropropene 227U 227U 227U --
Cyclohexane 1.72 U 1.38 J 28.9 -
Dibromochloromethane 426 U 426 U 426 U --
Dichlorodifluoromethane 1.04 J 1.04 J 282 J --
Dichlorotetrafluoroethane 349 U 349 U 349 U --
Ethyl benzene 217 U 0.74 J 0.61J --
Heptane 2.05 U 0.94 J 2.05U -
Hexachloro-1,3-Butadiene 533 U 533 U 533 U -
Hexane 219 4.23 4.23 --
|m,p-Xylene 1.3J 261J 1.78 J -
Methyl Methacrylate 205U 205U 205U --
Methyl tert-Butyl Ether (MTBE) 1.8 U 1.8 U 1.8 U -

See next page for qualfiers and notes.
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Table E-12 Page 2 of 2
Long Island Rail Road
Arch Street Yard RI
Heating Season
Summary of Air Sample Analytical Results
Volatile Organic Compounds

Sample ID AA-01(R 1A-01(R SV-06(R .
Samplinng_ate 2/22/1( 7) _ 02/22_;1'3 02/22/(17) N;ﬁ&g;’ﬂ‘:'r
Locatl9n outdoor indoor office area sub-slab e e
Units ug/m3 ug/m3 ug/m3
Methylene Chloride 4.17 5.91 6.95 60
Naphthalene 262 U 262 U 262 U --
o-Xylene 0.48 J 0.83J 0.91J -
Styrene 213 U 0.72 J 3.24 --
t-1,3-Dichloropropene 227U 227U 227 U --
tert-Butyl alcohol 152 U 152 U 1.52 U --
Tetrachloroethylene (PCE) 4.34 2.85 2.58 30
Tetrahydrofuran 147 U 147 U 56 --
Toluene 4.52 7.16 3.73 -
trans-1,2-Dichloroethene 1.98 U 1.98 U 1.98 U --
Trichloroethylene (TCE) 0.16 U 0.16 U 0.16 U 2
Trichlorofluoromethane 152 J 1.24 J 14 J --
Vinyl Chloride 0.08 U 0.08 U 0.08 U -
Qualifiers:
U: Analyzed but not detected Notes:
J:  Estimated value ug/m3: Micrograms per cubic meter
D: Reported from secondary dilution -- : No guideline value
| =5 D&B ENGINEERS
r.- ;* AND .
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APPENDIX F

INDOOR AIR QUALITY QUESTIONNAIRE
AND BUILDING INVENTORY
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'NEW YORK STATE DEPARTMENT OF HEALTH
INDOOR AIR QUALITY QUESTIONNAIRE AND BUILDING INVENTORY
CENTER FOR ENVIRONMENTAL HEALTH

" This form must be completed for each residence involved in indoor air testing.

Preparer’s Name 6‘ ]Dm )QM“O Date/Time Prepared gﬁ? // A ‘ . \
Preparer’s Affiliation LIRR COV‘P SO:Fe\;y Phone No. 3” 7"/4"’ - 6\0 3 L/ |

Purpose of Investigation__SD1]_{/30 Wé‘p)@ﬁ for_chlonnited slverte.

1. OCCUPANT:

Interviewed: Y/N .

Last Name: Ka ' i&h First Name: ‘TDHV
_ i /

Address: H’d% 2 'H\ef’ﬁ

County: Qw@f?ﬂf

Home Phone: " Office Phone:

T ———

Number of Occupants/persons at this location \‘! Age of Occupants ,A‘du H'S

2. OWNER OR LANDLORD: (Check if same as ocoupant )

Interviewed: Y

Last Name: First Name:
Address:

_ County:
Home Phone: ' Office Phone:

3. BUILDING CHARACTERISTICS
Type of Building: (Circle appropriate response)

Residential School Commercial/Multi-use

Church Other:




2

If the property is residential, type? (Circle appropriate response)

Ranch 2-Family 3-Family

Raised Ranch Split Level Colonial

Cape Cod Contemporary Mobile Home
Duplex * Apartment House Townhouses/Condos
"Modular Log Home Other:

If multiple units, how many?
If the property is commercial, type?
Business Type(s) &(M ) [’O‘WL

Does it include residences (i.e., multi-use)? Y /@ If yes, how many?

Other characteristics:
Number of floors | Building age

Is the building insulated? Y /@ How air tight? Tight / e / Not Tight

4. AIRFLOW N

Use air current tubes of tracer smoke to evaluate airflow patterns and qualitatively describe:

Airflow between floors

Airflow near source

Outdoor air infiltration

Infiltration into air ducts.




3

5. BASEMENT AND CONSTRUCTION CHARACTERISTICS (Circle all that apply)

a. Above grade construction:

b. BWC:
c. BWoor:

d. Baseprént floor:

\s\

e. Concrete floor:
f. Foundation walls:
g. Foundation walls:

h. The ys@n is:

i. The bgsément is:

i Sumlyf{ﬂ;t?
k. Wat%np?

Basement/Lowest level depth below grade:

wood frame Cconcrete )

full crawlspace
concrete dirt
uncovered covered

sealed
poured
uﬁsealed sealed
wet damp
finished unfinished
Y /N

Y / N/ not applicable

o (feet)

stone

brick

slab other
stone other

covered with

sealed with

stone

G2 ot bl et

sealed with

dry moldy

partially finished

Identify potential soil vapor entry points and appreximate size (e.g., cracks, utility ports, drains)

Paltiple sldy caks, dains, ﬁugb)}/y i bifh s

6. HEATING, VENTING and AIR CONDITIONING (Circle all that apply)

Type of heating system(s) used in this building: (circle all that apply — note primary)

q@@ Heat pump Hot water baseboard
pace Heafers Stream radiation Radiant floor
ectric baseboar Wood stove Outdoor wood boiler
The primary type of fuel used is:
Natural Gas Fuel Oil Kerosene
ectric Propane Solar
Wood - Coal
Domestic hdt water tank fueled by:
Boiler/furnace located in: Basement Outdoors Main Floor
Air conditioning: Central Air its Open Windows

Other



4
| Are there air distribution ducts present? @/ N BUﬁ ﬂ0+ d(’Jr\ue/ (I'IL ! ) tzei

Describe the supply and cold air return ductwork, and its condition where visible, including whether |
there is a cold air return and the tightness of duct joints. Indicate the locations on the floor plan

diagram.

7. OCCUPANCY

Is basew level occupied?  Full-time Occasionally ~ Seldom Almost Never

Level General Use of Each Floor (e.s., familvroom, bedroom, laundry, workshop, storage)

Bas¢ment

Staatge. spuee , gartse doos & ottrre dreas
2" Floor

3%r

4" Bfoor

8. FACTORS THAT MAY INFLUENCE INDOOR AIR QUALITY

5. Is there an attached garage? | Y /@
b. Does the garage have a separate heating unit? Y/N/
c. Are petroleum-powered machines or vehicles Y/N/
stored in the garage (e.g., lawnmower, atv, car) Please specify
d. Has the building ever had a fire? Y/ @ When?
e. Is a kerosene or unvented gas space heater present? Y /@ Where?
f. Is there é workshep or hobby/craft érea? @ N | Where & Type? lh@glmf_bm_ld‘%
g Is thére smoking in the buildingi?l v Y @ ‘How frequently? |
h. Have cleaning'products been used recently;? Y/N Wheﬂ & Type?

i. Have cosmetic products been used recently? Y /@ When & Type?
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j- Has painting/staining been done in the last 6 months? Y /@ Where & When?

k. Is there néw carpet, drapes or other textiles? Y /@ Where & When?
1. Have air fresheners been used recently? YYN When & Type? @a(nqm(] <
" m. Is there a kitchen exhaust fan? ' Y /@ If yes, where vented?
| n. Is there a bathroom exhaust fan? Y /@ If yes, Where vented?
o. Is there a clothes dryer? Y /@ If yes, is it vented outside? Y /N
p. Has there been a pésticide application? Y/ @ Wheﬁ & Type?
Are there odors in the building? Y /@

If yes, please describe:

Do any of the building occupants use solvents at work? Y/ .
(e.g., chemical manufacturing or laboratory, auto mechanic or auto body shop, painting, fuel oil delivery,
boiler mechanic, pesticide application, cosmetologist

‘If yes, what types of solvents are used?
If yes, are their clothes washed at work? Y/N
Do any of the building occupants regularly use or work at a dry-cleaning service? (Circle appropriate
response)
Yes, use dry-cleaning regularly (weekly)
Yes, use dry-cleaning infrequently (monthly or less) Unknown
Yes, work at a dry-cleaning service
Is there a radon mitigation system for the bulldmg/structure" Y /@ Date of Installation:

Is the system active or passive? Active/Passive

9. WATER AND SEWAGE

Water Supply: Per Drilled Well  Driven Well  Dug Well Other:

i .
Sewage Disposal: Pu er Septic Tank  Leach Field  Dry Well Other:

10. RELOCATION INFORMATION (for oil spill residential emergency)

a. Provide reasons why relocation is recommended:

b. Residents choose to: remain in home relocate to friends/family relocate to hotel/motel
c. Responsibility for costs associated with reimbursement explained? Y/N

d. Relocation package provided and explained to residents? Y /N




11. FLOOR PLANS

Draw a plan view sketch of the basement and first floor of the building. Indicate air sampling
locations, possible indoor air pollution sources and PID meter readings. If the building does not have a
basement, please note. : : :

" Basement: l(/ /I,

First Floor:
CARM e b
o] el uy
- ®qm i
T 2l L
e | Fxol Chrye
bept BSp-g- Rowh
Stgturs
._E | g :




12. OUTDOOR PLOT

Draw a sketch of the area surrounding the building bveing sampled. If applicable, provide information
.on spill locations, potential air contamination sources (industries, gas stations, repair shops, landfills,
etc.), outdoor air sampling location(s) and PID meter readings.

Also indicate com.pass direction, wind direction and speed during samplilig, the locations of the well
and septic system, if applicable, and a qualifying statement to help locate the site on a topographic map.
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13. PRODUCT INVENTORY FORM

Make & Model of field instrument used: P,D}) RA E

-List specific products found in the residence that have the potential to affect indoor air quality.

Field .

Location | Product Description (Sui:iets) Condition* Chemical Ingredients g‘es:;‘i‘:g‘e“‘ P%

(units) ‘
BB Dt | AB( fidde Fie Bt PBS | WO | C3p0b | J
ESR |(RL 336 lbe | k| Pebocdisle, carbordioide | @Lpob |
AL Kidle e Bl |90 | Wo oppb |y
Rinkow Tnat popl. | 6o2s| 1y @uwls) DEET dopps |y
Vo ke Pt sedunt s W0 |28 RS ek | Qopl |
Shop  [ABC il Fire £, palhs | Uo [epb |y
Plin Pro St bowrs uits| 1y | Gasolle Yoprb |V
estiyhoue gaembr ||gmt| (L | Goalle | Wb ly
(Re 33 Lube Nizs | W (Guutls) Peto. dishlakes”; cban dlonde gOPpb y
(R Tl oz g " gy ™ T P | £0gk |y
Corotee W3 piner | S | 1f Geury)| 7 Coppp |y
Hercale.s gw(ufb%, W' " Luheml/»oLeAnSalﬁwﬂe 50PFb j/
sk thfouy, | |3 g4 || (-1 [T e divdde, | g o), [
B e Jalo) 30| 1 [l akile Gy | g3) 7y
o] GaPYs far /| 1) |1 w%% A > |y
A e e
si»eﬁvm\\bg/glnm;/m lid | v el Sp?ibff%'hy/benzme 2 /pr y
hiotpelio strtvg Bl )]y, [0 hepiave iethy etie), peno. il L |V
1N [ Rainbow ihsat rephact [[Jgz | 1 (Sitaes)| BET e

* Describe the condition of the product containers as Unopened (UO), Used (U), or Deteriorated (D)
** Photographs of the front and back of product containers can replace the handwritten list of chemical
ingredients. However, the photographs must be of good quality and ingredient labels must be legible.
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13. PR?DUCT INVENTORY FORM

Make & ﬁoke] of field instrument used: ID IDL /Q%:E

List specific products found in the residence that have the potential to affect indoor air quality.

Field ™

Location Product Description ii:i‘:s) Condition” Chemical Ingredients g::;lillzentv P{‘Yi/f_(l)ﬂ

‘ . . ) . : . : - (units) '
;’gop : (RC wasp+ howel Moo 4 meﬂm Plgnothin gy ppg
Racor fresel addifive I oo, U (2ifng)| PERO. dishleted g@pp})
Juolbe cortaness |[ggq)| Y Gwity 385pb

SHhafloc 2 gl |1 BT T@M@%mw Alppt
7 [, melylene d phese. Aisocpmnthes
SZW,Q SAQ,Q%%W st e MGZHW) m:rm i Squ alk.polysers, 103 9 pb

shawiniuliens semigloss oz M@'Hmb Sy mmﬁv‘ﬂ ngﬂﬁgﬁe /00,0}919
Pd Elshpart 51‘@? | _ ‘/OO,F{/O[’
Devmcgan’mgm Gfs. | UG TR| Biliraie, o hoong Zyrpac) /()oﬁpb

| hosand, acette 1 wdoe |

AR IS SR RS S S

SW%Z!&% AT 6“(# Mt&n‘v@ «xcnyro p%mn/&amxﬂza 44 p/)é 1%
o by Yﬁ‘b, I

B2 ey Flor Fleslloe| 5] [, G-Fon et (oS} i 1 ppb

Homveld Tifoc Bordly [0, 1 Vingl atetdte opiymer [0

SOM;]W busezoit g"%) W@M) >‘i‘%£a:o(’gglv_@1f, umgg—);%hsy'*e 14 /PP‘ ]
Fadde L et (a0l usCT™9 ek

‘M& Kilde ABC e ety Dobs.| o | %o ﬁob
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™

. * Describe the condition of the product confainers as Unopened (UO), Used (U), or Deteriorated (D)
** Photographs of the front and back of product containers can replace the handwritten list of chemical
ingredients. However, the photographs must be of good quality and ingredient labels must be legible.
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OSR -3

NEW YORK STATE DEPARTMENT OF HEALTH
INDOOR AIR QUALITY QUESTIONNAIRE AND BUILDING INVENTORY
CENTER FOR ENVIRONMENTAL HEALTH

This form must be completed for each residence involved in indoor air testing.

Preparer’s Name 6"[ (}rl?{ QHS\‘\O Date/Time Prepared M__
Preparer’s Affiliation H:RR ( Dl‘lﬂ ,Q{‘(‘{t—/ Phone No. 3"’ 7' Ll N" 6’039

Purpose of Investigation &}\ll wﬁhi!y tqug’— f]]iﬁhm QJVQh

1. OCCUPANT: if

Interviewed: Y /N

Last Name: First Name:

Address:

County:

Home Phone: Office Phone:

Number of Occupants/persons at this location Age of Occupants

2. OWNER OR LANDLORD: (Check if same as occupant )

Interviewed: Y@

Last Name: First Name:
Address:

County:

Home Phone: Office Phone:

3. BUILDING CHARACTERISTICS

Type of Building: (Circle appropriate responsc)

Residential School Commercial/Multi-use
ndustria Church Other:




2

If the property is residential, type? (Circle appropriate response)

Ranch 2-Family 3-Family

Raised Ranch Split Level Colonial

Cape Cod Contemporary Mobile Home
Duplex - Apartment House Townhouses/Condos
Modular Log Home Other:

If multiple units, how many?

If the property is commercial, type?

Business Type(s) __M IL'SML

Does it include residences (i.e., multi-use)? Y /@ If yes, how many?
Other characteristics:

Number of floors ! Building age

Is the building insulated? Y /@ How air tight? Tight/ A\@ / Not Tight
4. AIRFLOW

Use air current tube$ or tracer smoke to evaluate airflow patterns and qualitatively describe:

Airflow between floors

Airflow near source

Outdoor air infiltration

Infiltration into air ducts




3
5. BASEMENT AND CONSTRUCTION CHARACTERISTICS (Circle all that apply)

a. Above grade construction: wood frame @ stone brick

b. Baw type: full crawlspace slab other
. BaseWum': concrete dirt stone other

d. Base t floor: uncovered covered covered with

N\
e. Concrete floor: @ sealed sealed with
f. Foundation walls: poured stone @ LQ[LFH WI

g. Foundation walls: unsealed sealed sealed with
h. Ttht is: wet damp dry moldy
i. The ha-/w{m is: finished unfinished partially finished

j. Sumyyeﬁ-t? Y/N
k. Wa%mp? Y / N/ not applicable

Basement/Lowest level depth below grade: a (feet)

Identify potential soil vapor entry points and apprgximate size (e.g., cracks, utility ports, drains)

Mulbiple slgb cods,  Aauns, ﬂm:y In_bathroms

6. HEATING, VENTING and AIR CONDITIONING (Circle all that apply)
Type of heating system(s) used in this building: (circle all that apply — note primary)
<Ho tatio Heat pump Hot water baseboard
Space TS Stream radiation Radiant floor
Slectric baseboard Wood stove Outdoor wood boiler ~ Other
The primary type of fuel used is:

al Gas Fuel Oil Kerosene
Propane Solar

Waood Coal

Domestic hot water tank fueled by:

— i
Boiler/furnace located in: Basement Outdoors Main Floor @) ( ﬂl}%

Air conditioning: Central Air "'M Open Windows None




4
Are there air distribution ducts present? @/ N BG" nD‘lL uﬁhzeA

Describe the supply and cold air return ductwork, and its condition where visible, including whether
there is a cold air return and the tightness of duct joints. Indicate the locations on the floor plan
diagram.

7. OCCUPANCY

Is basemenwel occupied?  Full-time Occasionally Seldom Almost Never
Level General Use of Kach Floor (e.g., familyroom, bedroom, laundry, workshop, storage)
W

1" Flo

2" Floor

oor

%

N
=3

or

8. FACTORS THAT MAY INFLUENCE INDOOR AIR QUALITY

a.Is there an attached garage? Y f@
b. Does the garage have a separate heating unit? Y /N f’@
c. Are petroleum-powered machines or vehicles Y/N/ @
stored in the garage (c.g., lawnmower, atv, car) Please specify
d. Has the building ever had a fire? Y @ When?
e. Is a kerosene or unvented gas space heater present? Y @ Where?
f. Is there a workshop or hobby/craft area? @ N Where & Type? ﬂ@})‘l_di(_muj[y
g. Is there smoking in the building? Y /@ How frequently?
h. Have cleaning products been used recently? Y /@ When & Type?

i. Have cosmetic products been used recently? Y /@ When & Type?




5

j. Has painting/staining been done in the last 6 months? Y /@ Where & When?

k. Is there new carpet, drapes or other textiles? Y /@ Where & When?

1. Have air fresheners been used recently? @/ N  When & Type? Bﬂ'hmo”
m. Is there a kitchen exhaust fan? Y /@ If yes, where vented?

n. Is there a bathroom exhaust fan? Y/ @ If yes, where vented?

0. Is there a clothes dryer? Y/ @ If yes, is it vented outside? Y /N
p. Has there been a pesticide application? Y /@ When & Type?

Are there odors in the building? Y @

If yes, please describe:

Do any of the building occupants use solvents at work? Y/
(e.g., chemical manufacturing or laboratory, auto mechanic or auto body shop, painting, fuel oil delivery,
boiler mechanic, pesticide application, cosmetologist

If yes, what types of solvents are used?

If yes, are their clothes washed at work? Y/N

Do any of the building occupants regularly use or work at a dry-cleaning service? (Circle appropriate
response)

Yes, use dry-cleaning regularly (weekly)
Yes, use dry-cleaning infrequently (monthly or less) Unknown

Yes, work at a dry-cleaning service

Is there a radon mitigation system for the building/structure? Y /@Datc of Installation:

Is the system active or passive? Active/Passive

9. WATER AND SEWAGE

Water Supply: Pu@/ ater Drilled Well  Driven Well  Dug Well Other:
Sewage Disposal: Pl@bwer Septic Tank  Leach Field  Dry Well Other:

10. RELOCATION INFORMATION (for oil spill residential emergency)

a. Provide reasons why relocation is recommended:

b. Residents choose to: remain in home relocate to friends/family relocate to hotel/motel
c. Responsibility for costs associated with reimbursement explained? Y /N

d. Relocation package provided and explained to residents? Y/N



11. FLOOR PLANS

Draw a plan view sketch of the basement and first floor of the building. Indicate air sampling
locations, possible indoor air pollution sources and PID meter readings. If the building does not have a
basement, please note. ‘
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12. OUTDOOR PLOT

Draw a sketch of the area surrounding the building being sampled. If applicable, provide information
on spill locations, potential air contamination sources (industries, gas stations, repair shops, landfills,
etc.), outdoor air sampling location(s) and PID meter readings.

Also indicate com~pass direction, wind direction and speed during samplilig, thelocations of the well
and septic system, if applicable, and a qualifying statement to help locate the site on a topographic map.
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13. PRODUCT INVENTORY FORM

Make & Model of field instrument used: [D ]Db ! ;’/ l E

List specific products found in the residence that have the potential to affect indoor air quality.

8

Field N
Location Product Description (Sui:i‘:s) Condition” Chemical Ingredients g‘::;‘il:;em P;‘;’/t?\l
(units)
| . ol
R Bl AR Kille five B P55 | UD =y,
BB, [ABCHidde Five B¢t [plbs| 110 N |1 ==
Oify posdt salort |ofias| (o ipley it Tawdide | 5

Xyléne ; ety

L4

SIS ST

Shop [ KidkeFe Ext |obs| o 5
|V gorendl | Tinit | U Juilve (50~
(RCTeeol  [Boy |5 [Pl i |
lootec U BE>Priver | Syl | [ Gunde) v /[0
hetculs gesr ol |[sa] | U |abedl, olefin utbile | og [y
o i 0 e e | 5y
Bonitoore [k kg |Dga] | o AT ol fanmdeke | on |y
oty ookl [ |« BT s | 07|
Powiso }’?’8 r @alum Cashorale !
WM(LW‘H«WX llozs| (A Restane, diethyl ether, fetm.dl ) BV

basohine Grtaners

100

W Gunrke)

Stka 44 @rstral, o]
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G0

1Tta
T e

IRYAYAS

* Describe the condition of the product containers as Unopened (UO), Used (U), or Deteriorated (D)
** Photographs of the front and back of product containers can replace the handwritten list of chemical
ingredients. However, the photographs must be of good quality and ingredient labels must be legible.
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Make & Model of field instrument used:

A1

13. PRODUCT INVENTORY FORM (7, #@

opb RAE

List specific products found in the residence that have the potential to affect indoor air quality.

Field
. L Size P . . Instrument | Photo ™
Location Product Description (units) Condition Chemical Ingredients Reading Y /N
h - . ”( O| (units)
Sb,a”mn wi s indusivia 74\;-:70&;) i v, seya.alK, polyrers,
S Botas [T e"‘ﬁi"\,’ﬁmﬂz“ Cald s 108
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U @iters) |

sare H%ahne, W 3 fepheleng

(72
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y

P Elstiport.  [6gal, | U wg | Y
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Sotoguerd Basecdrt  [5gal [ul6mions) |Soddord Slest; olverg hg |V
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(ashol Mut-lte gse Syal |U Inq |/
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B

* Describe the condition of the product containers as Unopened (UQ), Used (U), or Deteriorated (D)
** Photographs of the front and back of product containers can replace the handwritten list of chemical
ingredients. However, the photographs must be of good quality and ingredient labels must be legible.
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_ AL L )
Please print or type. (Form designed for use on elite (12+ pitct) lypewnter;} b . Form Approved. OMB No. 2060-0039
4 | UNIFORM HAZARDOUS 1. Generator |D Number ! 2. Page 1 of 3‘.7Emé‘rgency Response Phone [3 Manil’nslT acking Number -
| WASTEMANIFEST | .\ U oo n a4 44059 | oA | 2474048027 06612993 FLE
5. Generators Name and Mailing Address == " Generator's Site Address {if different than maling address)
LONG ISLAND RAIL ROAD - LIRR - ARCH STREET YARD
146-01 ARCHER AVENUE, MAIL CODE 1428 (FBA BLDG ) 468-30 21ST STREET
Geﬁ‘a'élhu’:'&lll%ﬁ“ NY 11435 . l LONG ISLAND CITY NY 11101

6. Tralns|:t:r19.~r1Con'unan;'rwﬁ'r_ﬁ3 4062 ) : .S, EPAID Number
‘ INYRODO1817286

&W%J v N’ﬁm_z

ed acli:ty ame and Site Addrass ' ' UiS. EPAID Number

NORTHLAND ENVIRONMENTAL '
275 ALLENS AVENUE ; C LU
?R%IDENCE RI 02805 I : o
Fa B34 B1nnoAnnNgo3R?
- | 9b.US.DOT Descnphon (mcludlng Proper Shipping Name, Hazard Ciass, ID Number, 10. Containers 11 Total 12. Uni
QH?\/; and Packing Group (f any)} o, T Type Quar?!i?y Wi, Nglf 13. Waste Codes
-3 NA3082 HAZARDOUS WASTE, UQUID,N.O S, (VINYL ! DR B %
12| X| chiomiDE), 9, PO (RO: D043) _ . :
g’ : : 004 | OM [ 01937 P . e
= 2. N ' v
© ¢ ‘ =
3, =
4. 1
‘ 1
14. Special Han'dt.ﬁg Tnstruclions and Addilional information

S v EReBT 9cg a0 R

b a.z;éow-
Y

15. GENERATOR‘S.‘OFFEROR‘S CERTIFICATION: | hereby declare that the cantents of this consignment are fully and accuralely described ahaye by the proper shipping name, and are classified, packaged,
marked and labeled/placarded, and are in all respects in proper condition for trarisport according to applicable intémational and national govemmental regulations. If export shipment and | am the Primary '
Exporter, | certify that the contents of this consignment conform to the terms of the attached EPA Acknowledgment of Consent.

1 cerify thal the waste minimization statement idenified in 40 CFR 262.27(a) (if | am a largs quantity generator} or (b) (if | am asmall quantity genergtey) is true.

Generatgr's/ QT&;:{W”W?:?;E Cﬂrg{h ljr:w r ! : : ]m Dz_:jy' "Te_af_-"

=

16 | I 8
E nfernational Shipments [:l Importto U.S. D Export from U.S. Portof entryfexit: :
= | Transporter signalure (for exports only): . Date leaving U.S.: '
E 17, Transporter Acknowledgment of Receipt of Materials
& [Transponier 1 Printed/ Typed Na‘ma Signature : : TNen . Day  vear
3 . 1
5| At 7o it | s o lys
@
= :

Ct m,z/déﬁzny/ 9 7174

188 Disorepencyrideation 3pace D Quantity D Type D Residue D Partial Rejection I:l Full Rejaction -

— - v . § Manifest Reflerance Number: :
18b. Alternate Facility (or Generator) i " USEPAID Number '

Facility's Phone: . ‘ : X ; oot l : f
T8c. Signatura of Allernale Faciity (arGenaralor} i ) : ' Month * Day  Year

% A TN

19, Hazardous Waste Report Management Mathod Cades (i.e., cddﬂs for hazardous waste: Irealmén‘l”disposal and recycling systems) _
2 . 3 . 4,

K1Y ‘ | =

20. Designaled Fa-::iHly Owner_ﬁgafalor Cerfification of recelpt of hazardous materials covered by the manifest axc;phis noted in Item 1fay

= Db faid — ith (hodd____ S5

EPA Form 8700-22 (Rev. 3-08) Plevious editions ar€ obsolete. DESIGNATED FACILITY TO GENERATOR

DESIGNATED FACILITY




————— e —— ——— — e ———————— -
— —— = ; : 2

Please print or type. (Form designed for use on elite (12-pitch) t!p:gwﬁter‘a ; Form Approved. OMB No. 2050-0039
A | UNIFORM HAZARDOUS WASTE MANIFEST 21.Genarator [D Number — 17 . 22. Page 23. ManHest Tracking Number
(Continuation Sheet) NYGESQG 2 00es12 LE
24, Generalor's Name
LONG ISLAND RAILROAD
. ) U.S. EPA ID Number
25, Transporter 3 Company Name REPUBLIC BN aYs (TRAHB 6RO0P) uc PADBE266 138¢
U.S. EPA ID Number
26. Transporter Company Name l
27a. | 27b. U.S. DOT Description (including PmperShlpplng Name Hazard Class D Number i o L 28. Containers 29, Tolal 30. Unit 31, Wasta Cades
HM | and Packing Group (f any)) - W 1 T Nor o] Type | A@upttef WeaaAl T TR
.a-""'g .I
g
o
e o {.._,._m..,..z.l.wm-l:m,.“_ _'..J'I'A-‘....»_LL. PRCITVGIRIIE 7Y (RIS e SRS e S e .._.__Tm-m
32, Special Handiing Instructions and Additional Informalion
o} 33 Transporer 3 Acknowledgment of Recsipt of Materials el | — L 4 -/
u'_.l Printed/Typed Name Signature Month _ Day = Year
1B Aathoand ; ) S
. 7 —-
L 34, Transporter nrknm\dadgmanmfﬂnoalptana!bnaIs
5| PrintedTypad Name Signature . Wonh  Day  Year
o
I * | e
t 35. Discrepancy b
=
(&)
ﬁ:_ }
2 ‘ -
: fE 3. Hazardous Waste Repart Management Methed Codes (i.e., codas for hazardous waste treatment, disposal, and recycling syslams) B
= . ;
o ol | . i s
7] : i - ?
g oy
Lz § - - |

 EPAFomm 870022 (Rev, 3-05) Pravious edilons arg obsolete. . e, - DESIGNATED FACILITY TO GENERATOR
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