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EXECUTIVE SUMMARY

The Remedial Investigation Report (RIR) provides sufficient information for establishment
of remedial action objectives, evaluation of remedial action alternatives, and selection of a
remedy pursuant to RCNY§ 43-1407(f). The remedial investigation (RI) described in this

document is consistent with applicable guidance.
Site Location and Current Usage

The Site is located at 153-157 Sherman Avenue in the Inwood section in Manhattan, New
York and is identified as Block 2221 and Lot 5 on the New York City Tax Map. Figure 2 shows
the Site location. The Site is 12000-square feet and is bounded by Sherman Avenue to the north,
residential buildings to the south, public facilities and institutions to the east, and commercial
and offices to the west. A map of the site boundary is shown in Figure 1. Currently, the Site is

vacant and doesn’t contain any structures.
Summary of Proposed Redevelopment Plan

The proposed future use of the Site will consist of six-story school building. Layout of the
proposed site development is presented in Figure 3. The current zoning designation is R7-2. The

proposed use is consistent with existing zoning for the property.

This project will result in the construction of a 62,000 square foot, 6-story middle school
building to house The Equity Project Charter School (TEP). TEP serves 480 students in grades 5
through 8. The building will achieve an energy efficiency certification from the New York State
Energy Research and Development Authority (NYSERDA). The building will have 16
classrooms, a commercial kitchen and cafeteria, a gym with a regulation basketball court, and
several outdoor terraces. The top floor will be dedicated for the arts, with music classrooms that
open up into a concert-quality performance space seating an audience of 200+. The main floor
will contain a vestibule, lobby, and elevator at grade. The remainder of the ground floor will be
situated four feet below grade and will contain a gymnasium, locker room, and ancillary space

for restrooms, mechanical rooms, and storage.



Summary of Past Uses of Site and Areas of Concern

The Site was used for commercial purposes since 1927. A laundry and dyeing facility was
located on 155A Sherman Avenue in 1927. According to the EDR City Directory the past uses of

the Site are:

153 Sherman Avenue

e 1927- Jeffrey Thos Fruits and Vegetables and Piston Gus Butcher.
e 1938 to 1942- Homestead Grill.

e 1973- The Club Bolero.

e 1988- El Melibel Restaurant.

e 1998 to 2000- E1 Mudo Shipping & Furniture.

e 2006- 153 Pharmacy Corp.

155A Sherman Avenue

e 1927- Bluebird Cleaners and Dyers.
e 1983 to 1998- Chan’s Kitchen

155 Sherman Avenue

e 1938 to 1942- Rosenbaum M Partner.

e 1983- Model Wiring Corporation.

e 1988 to 1993- Taino Liquor.

e 1998- Eca Liquor Inc.

e 2000- Eca Liquor Inc. and Chan’s Kitchen.

e 2006- 24 Hour Emergency Locksmith, Chan’s Kitchen, and G&G Hair Extension
Supply.

157A Sherman Avenue

e 1927- Sobel Harry Dairy.



157 Sherman Avenue

e 1983- Esperanza Beauty Parlor and LMS Electrical Service.
e 1988 to 1998- Citident, Sherman Medical and Dental Office, and Mahesh Pharmacy.
e 2000- Quality Health Center.
e 2006- Citident and Delmonte Ramon MD.
Currently the Site does not have any structures and is a vacant lot.
Summary of the Work Performed under the Remedial Investigation
CA Rich performed the following scope of work:

1. Conducted a Site inspection to identify AOCs and physical obstructions (i.e.

structures, buildings, etc.);

2. Installed six soil borings across the entire project Site, and collected twelve soil

samples for chemical analysis from the soil borings to evaluate soil quality;

3. Installed three groundwater monitoring wells throughout the Site to establish
groundwater flow and collected three groundwater samples for chemical analysis to

evaluate groundwater quality;

4. Installed three soil vapor probes around Site perimeter and collected three samples for

chemical analysis.
Summary of Environmental Findings
1. Elevation of the property ranges from 12.8 to 15.4 feet.
2. Depth to groundwater ranges from seven to nine feet at the Site.
3. Groundwater flow is generally from southeast to northwest beneath the Site.
4. Depth to bedrock varies from approximately five to 45 feet at the Site.

5. The stratigraphy of the site, from the surface down, consists of five to ten feet of historic
fill underlain by five feet of sand underlain by five to 15 feet of clayey silt underlain by
five to 20 feet of till. The dipping bedrock surface ranges from just below ground surface

at the southern portion of the Property to 45 feet below ground surface to the north.
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6. Soil/fill samples results were compared to New York State Department of Environmental
Conservation (NYSDEC) Unrestricted Use Soil Cleanup Objectives and Restricted
Residential Use Soil Cleanup Objectives (SCOs) as presented in 6NYCRR Part 375-6.8.
Soil samples collected during the RI detected several Volatile Organic Compounds
(VOC) at trace concentrations, all below their respective Unrestricted Use Soil Cleanup
Objectives (SCOs). Two Semi-Volatile Organic Compounds (SVOC) including
benzo(a)anthracene (max. of 1100 pg/kg), and benzo(b)fluoranthene (max. of 1300
png/kg) were detected above their Restricted Residential Use SCOs. PCBs were not
detected in any soil samples. Three pesticides including 4,4-DDE (max. of 27.2 pg/kg),
4,4-DDD (max. of 30.2 pg/kg), and 4,4-DDT (max. of 213 pg/kg) were detected
exceeding their Unrestricted Use SCOs, but below their Restricted Residential Use SCOs.
Several metals including barium (max. of 390 ppm), cadmium (max. of 58 ppm),
chromium (max. of 37 ppm), copper (max. of 110 ppm), lead (max. of 230 ppm),
mercury (max. of 0.49 ppm), nickel (max. of 74 ppm), and zinc (max. of 320
ppm),were detected above UUSCOs. Cadmium was also detected above its Restricted

Residential Use SCO.

7. Groundwater samples results were compared to New York State 6NYCRR Part 703.5
Class GA groundwater quality standards (GQS). Groundwater samples collected during
the RI showed that VOCs, SVOCs, pesticides, and PCBs were all below their respective
GQS:s. Several metals were identified in groundwater, but only magnesium (max. of
49.3ppm), manganese (max. of 0.5278ppm), and sodium (max. of 80.5ppm) were
detected above their GQSs.

8. Soil vapor samples collected during the 2015 EBC RI were compared to the compounds
listed in Table 3.1 Air Guideline Values Derived by the NYSDOH located in the New
York State Department of Health (NYSDOH) Final Guidance for Evaluating Soil Vapor
Intrusion dated October 2006. Soil vapor samples collected during the RI showed
moderate levels of petroleum-related VOCs and elevated levels of chlorinated VOCs. The
total concentration of petroleum-related VOCs (BTEX) ranged from 460.6 pg/m’ to
1052.6 pg/m3. The chlorinated VOC, trichloroethylene (TCE) was detected in all three
of the soil gas samples at concentrations ranging from 94 pg/m’ to 132 ug/m3.
Tetrachloroethylene (PCE) was detected in all three soil gas samples at concentrations

ranging from 229 pg/m’ to 397 pg/m’. Carbon tetrachloride was not detected. 1,1,1-
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trichloroethane (TCA) was detected at maximum concentrations of 5.67 pg/m”.
Concentrations of the chlorinated PCE and TCE were above the monitoring level ranges

established within the NYSDOH soil vapor guidance matrix and require mitigation. .
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REMEDIAL INVESTIGATION REPORT

1.0 SITE BACKGROUND

TEP Charter School Assistance, Inc. (TEP CSA) has enrolled in the New York City
Voluntary Cleanup Program (NYC VCP) to investigate and remediate a 12,000-square foot site
located at 153-157 Sherman Avenue in Inwood section of Manhattan, New York. The West Side
Federation for Senior and Supportive Housing (WSFSSH) serves as the developer of the project
on behalf of TEP CSA. Commercial use is proposed for the property. The RI work was
performed between December 3, 2014 and January 14, 2015. This RIR summarizes the nature
and extent of contamination and provides sufficient information for establishment of remedial
action objectives, evaluation of remedial action alternatives, and selection of a remedy that is

protective of human health and the environment consistent with the use of the property pursuant

to RCNY§ 43-1407(f).
1.1  Site Location and Current Usage

The Site is located at 153-157 Sherman Avenue in the Inwood section in Manhattan, New
York and is identified as Block 2221 and Lot 5 on the New York City Tax Map. Figure 2 shows
the Site location. The Site is 12000-square feet and is bounded by Sherman Avenue to the north,
residential buildings to the south, public facilities and institutions to the east, and commercial
and offices to the west. A map of the site boundary is shown in Figure 1. Currently, the Site is

vacant and doesn’t contain any structures.
1.2 Proposed Redevelopment Plan

The proposed future use of the Site will consist of six-story school building. Layout of the
proposed site development is presented in Figure 3. The current zoning designation is R7-2. The

proposed use is consistent with existing zoning for the property.

This project will result in the construction of a 62,000 square foot, 6-story middle school
building to house The Equity Project Charter School (TEP). TEP serves 480 students in grades 5
through 8. The building will achieve an energy efficiency certification from the New York State
Energy Research and Development Authority (NYSERDA). The building will have 16
classrooms, a commercial kitchen and cafeteria, a gym with a regulation basketball court, and

several outdoor terraces. The top floor will be dedicated for the arts, with music classrooms that
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open up into a concert-quality performance space seating an audience of 200+. The main floor
will contain a vestibule, lobby, and elevator at grade. The remainder of the ground floor will be
situated four feet below grade and will contain a gymnasium, locker room, and ancillary space
for restrooms, mechanical rooms, and storage. The building will take up the entire lot and will
not contain any side yards or parking lots. A rear yard will be installed on the property above the

second floor rear setback. Landscaped areas will be located on terraces above grade.

The proposed building footprint will occupy an approximate area of 75 feet by 160 feet with
a proposed cellar depth of approximately four feet. As the depth of water is approximately 7 - 8.5
feet below grade it is anticipated excavation will not be below the water table. The Site is
currently a vacant lot with no permanent structures, and therefore, will not require any

demolition.
1.3 Description of Surrounding Property

According to the OER’s SPEED application the Site is bound Sherman Avenue to the north,
La Iglesia De Cristoe (zoned R7-2 for public facilities and institutions) and Pentecostal Church
ET (zoned R7-2 for public facilities and institutions) to the east, a five-story residential building
(zoned R7-2 for multi-family walk-up buildings), and a one-story commercial building with a
Laundromat and dry cleaner (zoned R7-2 for commercial and office buildings) to the west. There
are no hospitals within a 500-foot radius from the Site. There is one school within a 500-foot

radius from the Site located at 186 Sherman Avenue, New York, New York.
2.0 SITE HISTORY

2.1  Past Uses and Ownership

The Site was used for commercial purposes since 1927. A laundry and dyeing facility was
located on 155A Sherman Avenue in 1927. According to the EDR City Directory the past uses of

the Site are:

153 Sherman Avenue

e 1927- Jeffrey Thos Fruits and Vegetables and Piston Gus Butcher.
e 1938 to 1942- Homestead Grill.

e 1973- The Club Bolero.
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e 1988- El Melibel Restaurant.
e 1998 to 2000- El Mudo Shipping & Furniture.
e 2006- 153 Pharmacy Corp.

155A Sherman Avenue

e 1927- Bluebird Cleaners and Dyers.
e 1983 to 1998- Chan’s Kitchen

155 Sherman Avenue

e 1938 to 1942- Rosenbaum M Partner.

e 1983- Model Wiring Corporation.

e 1988 to 1993- Taino Liquor.

e 1998- Eca Liquor Inc.

e 2000- Eca Liquor Inc. and Chan’s Kitchen.

e 2006- 24 Hour Emergency Locksmith, Chan’s Kitchen, and G&G Hair Extension
Supply.

157A Sherman Avenue

e 1927- Sobel Harry Dairy.

157 Sherman Avenue

e 1983- Esperanza Beauty Parlor and LMS Electrical Service.

e 1988 to 1998- Citident, Sherman Medical and Dental Office, and Mahesh Pharmacy.
e 2000- Quality Health Center.

e 2006- Citident and Delmonte Ramon MD.

Currently the Site does not have any structures and is a vacant lot.

According to the New York City Department of Finance (NYCDOF) ACRIS database for

the subject Property the title was transferred from Irving N. Claremon to Golnat Realty Co. on
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November 15, 2002; from Golnat Realty Co. to Golnat Realty LLC on June 8, 2005; and from
Golnat Realty LLC to TEP Charter School Assistance, Inc. on December 9, 2010.

2.2 Previous Investigations
The following environmental reports were prepared for the Site:

A Phase I Environmental Site Assessment was performed on the Property in October 2010 by
GZA GeoEnvironmental of New York. Two Recognized Environmental Conditions (RECs)

were identified:

e The historic use of the Site as a cleaners and dyers is listed as occupying the building

at 155 Sherman Avenue in 1927; and

e A petroleum fill port is located on the sidewalk between 153 Sherman Avenue and
155 Sherman Avenue, which is a possible indication of the presence of an UST, or an
AST in the basement. According to the FDNY records, a fuel tank was

sealed/removed in 1985 from 153 Sherman Avenue.

Based on this information and neighboring property uses GZA suggested a Phase 11
Environmental Site Assessment be conducted. The Phase II Investigation is the subject of this

Report.

A Geotechnical Engineering Report was performed on the Property in June 2014 by GZA
GeoEnvironmental of New York. This report was created to determine structural practices to

follow during construction of the new building.
2.3  Site Inspection

On December 3, 2014, Thomas Brown of CA RICH inspected the Site. At the time of the
inspection the Property was a vacant lot surrounded by a chain link fence. The lot contains some

debris from dumping in the rear and contains some overgrown vegetation.
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2.4 Areas of Concern

Based on the Phase I Environmental Site Assessment performed on the Property in October
2010 by GZA GeoEnvironmental of New York, the property inspection, and the meeting
conducted with OER, the following Areas of Concern (AOC’s) have been identified:

1. The historic use of the Site as a cleaners and dyers is listed as occupying the building

at 155 Sherman Avenue in 1927; and

2. A petroleum fill port is located on the sidewalk between 153 Sherman Avenue and
155 Sherman Avenue, which is a possible indication of the presence of an UST, or an
AST in the basement. According to the FDNY records, a fuel tank was

sealed/removed in 1985 from 153 Sherman Avenue.

Phase 1 Report is presented in Appendix A.
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3.0 PROJECT MANAGEMENT

3.1 Project Organization

The Qualified Environmental Profession (QEP) responsible for preparation of this RIR is
Eric Weinstock, QEP (CPG #7391).

3.2  Health and Safety

All work described in this RIR was performed in full compliance with applicable laws and
regulations, including Site and OSHA worker safety requirements and HAZWOPER
requirements. Appendix B includes the subject Property’s Health and Safety Plan.

3.3  Materials Management

All material encountered during the RI was managed in accordance with applicable laws and

regulations.

4.0 REMEDIAL INVESTIGATION ACTIVITIES

CA Rich performed the following scope of work (CA Rich and MOER concluded that a
geophysical investigation was not needed in the scope of work because previous demolition
activities resulted in the removal of an empty tank noted near the location of the fill port reported

in the Phase I):

1. Conducted a Site inspection to identify AOCs and physical obstructions (i.e.

structures, buildings, etc.);

2. Installed six soil borings across the entire project Site, and collected twelve soil

samples for chemical analysis from the soil borings to evaluate soil quality;

3. Installed three groundwater monitoring wells throughout the Site to establish
groundwater flow and collected three groundwater samples for chemical analysis to

evaluate groundwater quality;

4. Installed three soil vapor probes around Site perimeter and collected three samples for

chemical analysis.
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4.1  Geophysical Investigation

A Geophysical Investigation was not conducted on the Property, however, a Geotechnical
Engineering Report was prepared for the Site in June 2014 by GZA GeoEnvironmental of New
York.

4.2  Borings and Monitoring Wells
Drilling and Soil Logging

On December 3, 2014, six strategically placed soil borings were installed utilizing a

Geoprobe™ drilling system. The soil borings were identified as SB-1 through SB-6.

Soil borings SB-1 through SB-3 (located in an area with a shallow depth to bedrock) were
installed to a depth of five feet and samples were collected from 0-2 feet and 4-5 feet. These
points were then turned into soil vapor points. Soil borings SB-4 through SB-6 were installed to
a depth of 20 feet or until bedrock was encountered. Samples from these borings were collected
from 0-2 feet and 8-9 feet with the exception of SB-4 which samples were collected from 0-2
feet and 11 feet due to poor sample recovery in the sample from 5-10 feet. These soil borings

were then turned into permanent monitoring wells to be sampled at a later date.

Boring logs were prepared by Thomas Brown of CA Rich and are attached in Appendix D. A

map showing the location of soil borings and monitor wells is shown in Figure 4.
Groundwater Monitoring Well Construction

On December 3, 2014, three, two-inch diameter permanent groundwater monitoring wells
(MW-1 through MW-3) were installed utilizing a Geoprobe™ drilling system. The depth of the
shallow groundwater ranged from seven to eight and a half feet below sidewalk grade. All
monitoring well locations were in accordance with an approved October 2014 Remedial
Investigation Work Plan. Monitoring well MW-1 was installed on the northeast corner of the
Property along Sherman Avenue. MW-2 was installed on the northwest corner of the Property
along Sherman Avenue. MW-3 was installed towards the southern end of the Property where

bedrock was deep enough for the installation of an overburden monitoring well.
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Monitoring wells MW-1, MW-2, and MW-3 were installed through the shallow groundwater
table into the uppermost zone of saturation. The monitoring wells were installed to a depth of
between 18 feet and 20 feet below grade. During drilling, soil samples were continuously
collected and examined for evidence of contamination with a PID and for evidence of chemical
staining. No PID readings were identified during monitoring well installation. Monitoring well
construction consisted of 10-15 feet of two-inch diameter schedule 40 PVC well screen and
approximately 3-5 feet of two-inch diameter schedule 40 PVC riser. Each well was finished with
a bentonite seal, and a watertight j-plug. The wells were developed immediately following the

installation of each well.

Groundwater monitoring logs are attached in Appendix D. Monitor well locations are shown

in Figure 4.
Survey

The locations and elevations of the monitoring wells were surveyed by Montrose Surveying

Co., LLP in accordance with the Remedial Investigation Work Plan dated October 2014.
Water Level Measurement

The depth to water was measured in each well using an electronic water level indicator.

Water level data is included in Appendix D.
4.3  Sample Collection and Chemical Analysis

Sampling performed as part of the field investigation was conducted for all Areas of Concern
and also considered other means for bias of sampling based on professional judgment, area
history, discolored soil, stressed vegetation, drainage patterns, field instrument measurements,
odor, or other field indicators. All media including soil, groundwater and soil vapor have been
sampled and evaluated in the RIR. Discrete (grab) samples have been used for final delineation
of the nature and extent of contamination and to determine the impact of contaminants on public
health and the environment. The sampling performed and presented in this RIR provides
sufficient basis for evaluation of remedial action alternatives, establishment of a qualitative

human health exposure assessment, and selection of a final remedy.
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Soil Sampling

Twelve soil samples were collected for chemical analysis during this RI. Data on soil sample
collection for chemical analyses, including dates of collection and sample depths, is reported in
Table 1 through Table 4. Figure 6 shows the location of samples collected in this investigation
with exeedances over NYCRR Part 375 Commercials Use Limits. Laboratories and analytical
methods are shown below. Samples were collected utilizing Geoprobe’s, direct push macro core
sample sleeves. Samples were stored on ice pending shipment to Alpha Analytical Laboratories
of Mahway, New Jersey. All samples were uniquely identified and all information associated

with the samples were recorded utilizing standard chain-of-custody sampling protocols.
Groundwater Sampling

On December 3, 2014, three, two-inch permanent groundwater monitoring wells (MW-1
through MW-3) were installed utilizing a Geoprobe™ drilling system. The depth of the shallow
groundwater ranged from seven to eight and a half feet below sidewalk grade. All monitoring
well locations were in accordance with an approved October 2014 Remedial Investigation Work
Plan. Monitoring well MW-1 was installed on the northeast corner of the Property along
Sherman Avenue. MW-2 was installed on the northwest corner of the Property along Sherman
Avenue. MW-3 was installed towards the southern end of the Property where bedrock was deep

enough.

Three groundwater samples were collected on December 30, 2014 for chemical analysis for
this RI. Additional samples for metals analysis were collected on January 14, 2015. Groundwater
sample collection data is reported in Table 6 through Table 9. Sampling logs with information on
sampling of groundwater monitor wells are included in Appendix D. Figure 7 shows the location
of groundwater sampling with exceedances over NY TOGS. Laboratories and analytical methods
are shown below. Samples were collected utilizing a Whale™ Submersible Pump. The sampling
pump and water level indicator were decontaminated before and in between each monitoring
well sample collection using an Alconox detergent rinse followed by a tap water rinse to prevent
cross-contamination between the monitoring wells. Samples were stored on ice pending
shipment to Alpha Analytical Laboratories of Mahwah, New Jersey. All samples were uniquely
identified and all information associated with the samples were recorded utilizing standard chain-

of-custody sampling protocols.
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Soil Vapor Sampling

On December 3, 2014, three soil vapor points (designated SV-1 through SV-3) were installed
to five feet below grade using a Geoprobe™. The soil vapor points were constructed of a
stainless steel screen connected to Ys-inch poly tubing. The annular space around the screened
zone was filled with clean No. 2 Morie sand. Prior to sampling, three volumes were purged from
each soil vapor point. An SKC Pocket Pump™, which includes both a flow meter and a flow
totalizer, was used to assure that the purge rate did not exceed 0.2 liters per minute; and that the
required volume was purged from the sample point. The points were completed with temporary

caps and were removed after the testing was completed.

On December 3, 2014, the soil vapor points were sampled in accordance with New York
State Department of Health’s (NYSDOH) prevailing Guidance for Evaluating Soil Vapor
Intrusion in the State of New York dated October 2006. In addition, the soil vapor samples were
chemically analyzed using the procedures and protocols described in the Sample Preparation,
and Analysis Requirements of EPA Compendium Method TO-15. Prior to collecting the soil
vapor samples, the sample tubing was purged using a vacuum pump set at a rate of
approximately 0.2 liters per minute. A helium tracer gas was used to enrich the atmosphere
around the sampling location. The tracer gas verifies that interior ambient air is not inadvertently
drawn down into the soil vapor sample. Both the purge volume from the sampling tube and the
helium-enriched air within the container was screened for the tracer gas using a Gowmac®

Model 21-250 gas leak detector.

Following the purging and tracer gas verification steps, the soil vapor samples were collected
using the SUMMA® canister set to fill at a rate of not more than 0.2 liters per minute with an
approximate fill time of 2-hours. Samples were shipped to Alpha Analytical Laboratories of
Mahwah, New Jersey. All samples were uniquely identified and all information associated with

the samples were recorded utilizing standard chain-of-custody sampling protocols.

Soil vapor sampling locations are shown in Figure 4. Soil vapor sample collection data are
reported in Table 5. Soil vapor sampling logs are included in Appendix D. Methodologies used
for soil vapor assessment conform to the NYS DOH Final Guidance on Soil Vapor Intrusion,
October 2006.
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Chemical Analysis

Chemical analytical work presented in this RIR has been performed in the following manner:

Factor

Description

Quality Assurance Officer

The chemical analytical quality assurance was directed by Bryan
Vangel (Soil), Cynthia McQueen (Groundwater), and Christopher
J. Anderson (Soil Vapor) of Alpha Analytical Laboratories

Chemical Analytical The chemical analytical laboratory used in the R is NYS ELAP
Laboratory certified and was Alpha Analytical Laboratory

Chemical Analytical Soil analytical methods:

Methods

e TAL Metals by EPA Method 6010C (rev. 2007);
e VOCs by EPA Method 8260C (rev. 2006);
e SVOCs by EPA Method 8270D (rev. 2007);

e Pesticides by EPA Method 8081B (rev. 2000);

PCBs by EPA Method 8082A (rev. 2000);
Groundwater analytical methods:
e TAL Metals by EPA Method 6010C (rev. 2007);
e VOCs by EPA Method 8260C (rev. 2006);
¢ SVOCs by EPA Method 8270D (rev. 2007);

e Pesticides by EPA Method 8081B (rev. 2000);

PCBs by EPA Method 8082A (rev. 2000);
Soil vapor analytical methods:

e VOCs by TO-15 VOC parameters..
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Results of Chemical Analyses

Laboratory data for soil, soil vapor, and groundwater are summarized in Table 1-9,
respectively. Laboratory data deliverables for all samples evaluated in this RIR are provided in

digital form in Appendix E-G.
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5.0 ENVIRONMENTAL EVALUATION

5.1 Geological and Hydrogeological Conditions

Based on the information obtained during this RI, the Site is underlain from the surface to
groundwater with native tan/ brown medium grain sand with well-rounded pebbles to
groundwater. The depth of the shallow groundwater ranged from seven to nine feet below grade.

Stratigraphy

The site is underlain by native tan/ brown medium grain sand with well-rounded pebbles and
from grade to groundwater at the Site. Shallow bedrock was encountered on the southern end of
the Site.

Hydrogeology

The depth to groundwater ranged from seven to nine feet below surface grade. The

groundwater flow at the Site is assumed to be to the northwest. Water level data for all monitor

wells is included in Figure 5 and Appendix D.
5.2 Soil Chemistry

The soil sampling results were compared to the New York State Department of
Environmental Conservation (NYSDEC) Part 375 Soil Cleanup Objectives (SCOs) for
Commercial Use. The soil borings were identified as SB-1 through SB-6.

The results of the chemical analysis of soil from the six soil borings indicate the following:

Soil/fill samples results were compared to New York State Department of Environmental
Conservation (NYSDEC) Unrestricted Use Soil Cleanup Objectives and Restricted Residential
Use Soil Cleanup Objectives (SCOs) as presented in 6NYCRR Part 375-6.8. Soil samples
collected during the RI detected severaldid not show any Volatile Organic Compounds (VOC) at
trace concentrations, all below their respective exceeding 6NYCRR Part 375-6.8 Track 2
Restricted ResidentialUnrestricted Use Soil Cleanup Objectives (SCOs). Acetone and
tetrachloroethene were detected below their RRSCOs.double checkanalytes detected above Part
375 Commercial Use Soil Cleanup Objectives. Two Semi-Volatile Organic Compounds (SVOC)
including benzo(a)anthracene (max. of 1100 pg/kg), and benzo(b)fluoranthene (max. of 1300
ng/kg) were detected above their Restricted Residential Use SCOs. PCBs were not detected in
any soil samples. Three pesticides including 4,4-DDE (max. of 27.2 pg/kg), 4,4-DDD (max. of
30.2 ng/kg), and 4,4-DDT (max. of 213 pg/kg) were detected exceeding their Unrestricted Use
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SCOs (UUSCO), but underbelow their Restricted Residential Use SCOs. Several metals
including barium (max. of 390 ppm), cadmium (max. of 58 ppm), chromium (max. of 37 ppm),
copper (max. of 110 ppm), lead (max. of 230 ppm), mercury (max. of 0.49 ppm), nickel (max.
of 74 ppm), and zinc (max. of 320 ppm),were detected above UUSCOs. Cadmium was also
detected above its Restricted Residential Use SCO..

There were no detections reported above Commercial Use in any of the soil borings located
within the current building foundation with the exception of Cadmium. Data collected during
the RI are sufficient to delineate the vertical and horizontal distribution of contaminants in soil at
the Site. A summary of data for chemical analyses performed on soil samples is included in
Tables 1 through 4. Figure 6 shows the location and posts the values for soil/fill that exceed the
6NYCRR Part 375-6.8 Track 2 Soil Cleanup Objectives.

5.3 Groundwater Chemistry

The groundwater sample results were compared to NYSDEC Technical & Operational

Guidance Series (TOGS) Ambient Water Quality Standards.

The results of the chemical analysis of groundwater from the three monitoring wells indicate the
following:
Groundwater samples results were compared to New York State 6NYCRR Part 703.5 Class GA
groundwater quality standards (GQS). Groundwater samples collected during the RI showed no
exceedances ofthat VOCs, SVOC:s, pesticides, and or PCBs were all below their respective
GQSs. mSeveral metals were identified in groundwater, but onlyThree metals including etals
above TOGS Standards in all three monitoring wells. The metals include Mmagnesium (max. of
49 .3ppm), Mmanganese (max. of 0.5278ppm), and Ssodium (max. of 80.5ppm) were detected
above their GQSsGroundwater Quality Standards, all of which are naturally occurring in the
environment.

Data collected during the RI are sufficient to delineate the distribution of contaminants in
groundwater at the Site. A summary of data for chemical analyses performed on groundwater
samples is included in Tables 6 through 9. Figure 7 shows the location and posts the values for

groundwater that exceed the New York State 6NYCRR Part 703.5 TOGS groundwater standards.
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5.4 Soil Vapor Chemistry

According to the NYSDOH Guidance, New York State does not have any standards, criteria
or guidance for soil vapor. Therefore, NYSDOH Matrices were developed for carbon
tetrachloride, 1,1-dichloroethylene, cis-1,2-dichloroethylene, 1,1,1-trichloroethane,

trichloroethylene, and vinyl chloride.

The results of the chemical analysis of the four soil vapor point samples indicate the
following:
Soil vapor samples collected during the 2015 EBC RI were compared to the compounds listed in
Table 3.1 Air Guideline Values Derived by the NYSDOH located in the New York State
Department of Health (NYSDOH) Final Guidance for Evaluating Soil Vapor Intrusion dated
October 2006. Soil vapor samples collected during the RI showed moderate levels of petroleum-
related VOCs and elevated levels of chlorinated VOCs. The total concentration of petroleum-
related VOCs (BTEX) ranged from 460.6 pg/m3 to 1052.6 ng/m3. The chlorinated VOC,
trichloroethylene (TCE) was detected in all three of the soil gas samples at concentrations
ranging from 94 pg/m3 to 132 pg/m3. Tetrachloroethylene (PCE) was detected in all three soil
gas samples at concentrations ranging from 229 pg/m3 to 397 ug/m3. Carbon tetrachloride was
not detected. 1,1,1-trichloroethane (TCA) was detected at maximum concentrations of 5.67
pg/m3. Concentrations of the chlorinated PCE and TCE were above the monitoring level ranges

established within the NYSDOH soil vapor guidance matrix and require mitigation.

Data collected during the RI are sufficient to delineate the distribution of contaminants in
soil vapor at the Site. A summary table of data for chemical analyses performed on soil vapor
samples is included in Table 5. Figure 8 shows the location for soil vapor samples and posts the

values for soil vapor that exceeds the NYSDOH decision matrices.
5.5 Prior Activity

Based on an evaluation of the data and information from the RIR, disposal of significant

amounts of hazardous waste is not suspected at this site.
5.6 Impediments to Remedial Action

There are no known impediments to remedial action at this property.
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5.7 Recommendations

A Remedial Action Work Plan (RAWP) should be prepared. The RAWP should address

how the occurrence of VOCs in the soil vapor will be addressed.
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6.0 Additional Information

Construction Details for Soil Borings and Monitoring Wells

Identification Date of Total Depth Diameter Screened Construction
Number construction interval Material (PVC,
steel, etc)
(Elevation
Range)
Soil Borings SB-1 12/3/14 5 feet 2-inch Not Not
applicable
SB-2 12/3/14 5 feet 2-inch applicable
SB-3 12/3/14 5 feet 2-inch
SB-4 12/3/14 20 feet 2-inch
SB-5 12/3/14 18 feet 2-inch
SB-6 12/3/14 20 feet 2-inch
Monitor MW-1 12/3/14 19.67 feet two-inch Five to 20 ft PVC
Wells
MW-2 12/3/14 18.51 feet two-inch Three to 18 ft PVC
MW-3 12/3/14 15.00 feet two-inch Five to 15 ft PVC

Groundwater Level Data

Monitoring Well 1D No. Date Water Elevation
MW-1 1/14/15 5.00 feet
MW-2 3/24/14 4.45 feet
MW-3 3/24/14 5.60 feet

Site-Specific Standards, Criteria and Guidance

e TOGS 1.1.1 - Ambient Water Quality Standards & Guidance Values and Groundwater

Effluent Limitations

e NYSDOH Guidance for Evaluating Soil Vapor Intrusion in the State of New York (draft
October 2004 or subsequent final draft)
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Table 1

Summary of Volatile Organic Compounds in Soil Samples
153-157 Sherman Avenue

New York, NY

LOCATION SB-10-2FT SB-14-5FT SB-2 0-2FT SB-2 4-5FT SB-3 0-2FT SB-3 4-5FT SB-4 0-2FT SB-4 11FT SB-5 0-2FT SB-5 8-9FT SB-6 0-2FT SB-6 8-9FT
SAMPLING DATE 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014

“NY-Comm JUnits Q Q Q Q Q Q Q Q Q Q Q Q
VOCs
Methylene chloride 500000 [ug/kg 9.5 u 9.5 u 10 U 10 u 10 u 11 u 10 u 9.5 u 9.5 u 11 u 9.9 u 10 u
1,1-Dichloroethane 240000 |ug/kg 14 u 14 u 15 U 16 u 15 u 16 u 16 u 14 u 14 u 16 u 15 u 15 u
Chloroform 350000 [ug/kg 14 u 14 u 15 u 16 u 15 u 16 u 16 u 14 u 14 u 16 u 15 u 15 u
Carbon tetrachloride 22000  |uglkg 0.95 u 0.95 u 1 u 1 u 1 u 11 U 1 u 0.95 u 0.95 u 11 u 0.99 u 1 u
1,2-Dichloropropane NA ug/kg 33 u 3.3 u 3.6 u 3.6 u 3.6 u 3.7 u 3.6 u 3.3 u 33 u 3.8 u 3.4 u 36 u
Dibromochloromethane NA ug/kg 0.95 u 0.95 U 1 u 1 U 1 u 11 U 1 U 0.95 u 0.95 u 1.1 u 0.99 u 1 u
1,1,2-Trichloroethane NA ug/kg 14 u 14 u 15 u 16 u 15 u 16 u 16 u 14 u 14 u 16 u 15 u 15 u
Tetrachloroethene 150000 [ug/kg 0.95 u 0.95 u 1 u 1 u 1 u 11 u 1 u 1 0.93 J 11 u 0.99 u 0.86 J
Chlorobenzene 500000 [ug/kg 0.95 u 0.95 u 1 u 1 u 1 u 11 u 1 u 0.95 u 0.95 u 11 u 0.99 u 1 u
Trichlorofluoromethane NA ug/kg 4.8 u 4.7 u 51 u 5.2 u 5.2 u 5.3 u 5.2 u 4.7 u 4.7 u 5.4 u 4.9 u 5.1 u
1,2-Dichloroethane 30000 |uglkg 0.95 u 0.95 u 1 u 1 U 1 u 11 u 1 u 0.95 u 0.95 u 11 u 0.99 u 1 u
1,1,1-Trichloroethane 500000 [ug/kg 0.95 u 0.95 u 1 u 1 u 1 u 11 u 1 u 0.95 u 0.95 u 11 u 0.99 u 1 u
Bromodichloromethane NA ug/kg 0.95 u 0.95 U 1 U 1 u 1 U 11 U 1 U 0.95 u 0.95 u 1.1 u 0.99 u 1 u
trans-1,3-Dichloropropene NA ug/kg 0.95 U 0.95 U 1 U 1 U 1 U 11 U 1 u 0.95 u 0.95 u 1.1 u 0.99 u 1 u
cis-1,3-Dichloropropene NA ug/kg 0.95 U 0.95 U 1 U 1 U 1 U 11 U 1 u 0.95 u 0.95 u 1.1 u 0.99 u 1 u
1,3-Dichloropropene, Total NA ug/kg 0.95 U 0.95 U 1 u 1 u 1 U 11 U 1 u 0.95 u 0.95 u 1.1 u 0.99 u 1 u
1,1-Dichloropropene NA ug/kg 4.8 u 4.7 u 51 u 5.2 u 5.2 u 5.3 u 5.2 u 4.7 u 4.7 u 5.4 u 4.9 u 5.1 u
Bromoform NA ug/kg 3.8 u 3.8 u 4.1 u 4.2 u 4.1 u 4.2 u 4.2 u 38 u 38 u 4.3 u 39 u 4.1 u
1,1,2,2-Tetrachloroethane NA ug/kg 0.95 u 0.95 u 1 u 1 u 1 u 11 u 1 u 0.95 u 0.95 u 11 u 0.99 u 1 u
Benzene 44000  |ug/kg 0.95 u 0.95 u 1 u 1 u 1 u 11 u 1 u 0.95 u 0.95 u 11 u 0.99 u 1 u
Toluene 500000 [ug/kg 14 u 14 u 15 u 16 u 15 u 16 u 16 u 14 u 14 u 16 u 15 u 15 u
Ethylbenzene 390000 [ug/kg 0.95 u 0.95 u 1 u 1 u 1 u 11 u 1 u 0.95 u 0.95 u 11 u 0.99 u 1 u
Chloromethane NA ug/kg 4.8 u 4.7 u 51 u 5.2 u 5.2 u 5.3 u 5.2 u 4.7 u 4.7 u 5.4 u 4.9 u 5.1 u
Bromomethane NA ug/kg 19 u 19 u 2 u 21 u 21 u 21 u 21 u 19 u 19 u 22 u 2 u 2 u
Vinyl chloride 13000  |uglkg 19 u 19 u 2 u 21 u 21 u 21 u 21 u 19 u 19 u 22 u 2 u 2 u
Chloroethane NA ug/kg 19 u 19 u 2 u 21 u 21 u 21 u 21 u 19 u 19 u 22 u 2 u 2 u
1,1-Dichloroethene 500000 [ug/kg 0.95 u 0.95 u 1 u 1 u 1 u 11 u 1 u 0.95 u 0.95 u 11 u 0.99 u 1 u
trans-1,2-Dichloroethene 500000 [ug/kg 14 u 14 u 15 u 16 u 15 u 16 u 16 u 14 u 14 u 16 u 15 u 15 u
Trichloroethene 200000 [ug/kg 0.95 u 0.95 u 1 u 1 u 1 u 11 u 1 u 0.95 u 0.95 u 11 u 0.99 u 1 u
1,2-Dichlorobenzene 500000 [ug/kg 4.8 u 4.7 u 51 u 5.2 u 5.2 u 5.3 u 5.2 u 4.7 u 4.7 u 5.4 u 4.9 u 5.1 u
1,3-Dichlorobenzene 280000 [ug/kg 4.8 u 4.7 u 51 u 5.2 u 5.2 u 5.3 u 5.2 u 4.7 u 4.7 u 5.4 u 4.9 u 5.1 u
1,4-Dichlorobenzene 130000 [ug/kg 4.8 u 4.7 u 51 u 5.2 u 5.2 u 5.3 u 5.2 u 4.7 u 4.7 u 5.4 u 4.9 u 5.1 u
Methyl tert butyl ether 500000 [ug/kg 19 u 19 u 2 u 21 u 21 u 21 u 21 u 19 u 19 u 22 u 2 u 2 u
p/m-Xylene NA ug/kg 19 u 19 u 2 u 21 u 21 u 21 u 21 u 19 u 19 u 22 u 2 u 2 u
0-Xylene NA ug/kg 19 u 19 u 2 u 21 u 21 u 21 u 21 u 19 u 19 u 22 u 2 u 2 u
Xylene (Total) 500000 [ug/kg 19 u 19 u 2 u 21 u 21 u 21 u 21 u 19 u 19 u 22 u 2 u 2 u
cis-1,2-Dichloroethene 500000 [ug/kg 0.95 u 0.95 u 1 U 1 u 1 u 11 u 1 u 0.95 u 0.95 u 11 u 0.99 u 1 u
1,2-Dichloroethene (total) NA ug/kg 0.95 u 0.95 u 1 u 1 u 1 u 11 U 1 u 0.95 u 0.95 u 11 u 0.99 u 1 u
Dibromomethane NA ug/kg 9.5 u 9.5 u 10 u 10 u 10 u 11 u 10 u 9.5 u 9.5 u 11 u 9.9 u 10 u
Styrene NA ug/kg 19 u 19 u 2 u 21 u 21 u 21 u 21 u 19 u 19 u 22 u 2 u 2 u
Dichlorodifluoromethane NA ug/kg 95 u 95 U 10 u 10 U 10 U 11 u 10 u 95 u 95 u 11 u 9.9 u 10 u
Acetone 500000 [ug/kg 9.5 u 9.5 u 10 u 10 u 10 u 11 u 10 u 2 J 9.5 u 24 J 36 10 u
Carbon disulfide NA ug/kg 9.5 u 9.5 u 10 u 10 u 10 u 11 u 10 u 9.5 u 9.5 u 11 u 9.9 u 10 u
2-Butanone 500000 [ug/kg 9.5 u 9.5 u 10 u 10 u 10 u 11 u 10 u 9.5 u 9.5 u 11 u 4.7 J 10 u
Vinyl acetate NA ug/kg 9.5 u 9.5 u 10 u 10 u 10 u 11 u 10 u 9.5 u 9.5 u 11 u 9.9 u 10 u
4-Methyl-2-pentanone NA ug/kg 9.5 u 9.5 u 10 u 10 u 10 u 11 u 10 u 9.5 u 9.5 u 11 u 9.9 u 10 u
1,2,3-Trichloropropane NA ug/kg 9.5 u 9.5 u 10 u 10 u 10 u 11 u 10 U 9.5 u 9.5 u 11 u 9.9 u 10 u
2-Hexanone NA ug/kg 9.5 u 9.5 u 10 u 10 u 10 u 11 u 10 u 9.5 u 9.5 u 11 u 9.9 u 10 u
Bromochloromethane NA ug/kg 4.8 u 4.7 u 51 u 5.2 u 5.2 u 5.3 u 5.2 u 4.7 u 4.7 u 5.4 u 4.9 u 5.1 u
2,2-Dichloropropane NA ug/kg 4.8 u 4.7 u 51 u 5.2 u 5.2 u 5.3 u 5.2 u 4.7 u 4.7 u 5.4 u 4.9 u 5.1 u
1,2-Dibromoethane NA ug/kg 3.8 u 3.8 u 4.1 u 4.2 u 4.1 u 4.2 u 4.2 u 3.8 u 38 u 4.3 u 39 u 4.1 u
1,3-Dichloropropane NA ug/kg 4.8 u 4.7 u 51 u 5.2 u 5.2 u 5.3 u 5.2 u 4.7 u 4.7 u 5.4 u 4.9 u 5.1 u
1,1,1,2-Tetrachloroethane NA ug/kg 0.95 u 0.95 u 1 u 1 u 1 u 11 u 1 u 0.95 u 0.95 u 11 u 0.99 u 1 u
Bromobenzene NA ug/kg 4.8 u a7 u 51 u 5.2 u 5.2 u 5.3 u 5.2 u 4.7 u 4.7 u 5.4 u 4.9 u 5.1 u
n-Butylbenzene 500000 [ug/kg 0.95 u 0.95 u 1 u 1 u 1 u 11 u 1 U 0.95 u 0.95 u 11 u 0.99 u 1 u
sec-Butylbenzene 500000 [ug/kg 0.95 u 0.95 u 1 u 1 u 1 U 11 u 1 u 0.95 u 0.95 u 11 u 0.99 u 1 u
tert-Butylbenzene 500000 [ug/kg 4.8 u 4.7 u 51 u 5.2 u 5.2 u 5.3 u 5.2 u 4.7 u 4.7 u 5.4 u 4.9 u 5.1 u
0-Chlorotoluene NA ug/kg 4.8 u 4.7 u 51 u 5.2 u 5.2 u 5.3 u 5.2 u 4.7 u 4.7 u 5.4 u 4.9 u 5.1 u
p-Chlorotoluene NA ug/kg 4.8 u 4.7 u 51 u 5.2 u 5.2 u 5.3 u 5.2 u 4.7 u 4.7 u 5.4 u 4.9 u 5.1 u
1,2-Dibromo-3-chloropropane NA ug/kg 4.8 U 4.7 u 5.1 u 52 U 52 U 53 U 52 U 4.7 u 4.7 u 5.4 u 4.9 u 5.1 u
Hexachlorobutadiene NA ug/kg 4.8 u 4.7 u 51 u 5.2 u 5.2 u 5.3 u 5.2 u 4.7 u 4.7 u 5.4 u 4.9 u 5.1 u
Isopropylbenzene NA ug/kg 0.95 u 0.95 u 1 u 1 u 1 u 11 u 1 u 0.95 U 0.95 U 11 U 0.99 U 1 U
p-Isopropyltoluene NA ug/kg 0.95 u 0.95 u 1 u 1 u 1 u 11 u 1 u 0.95 U 0.95 U 11 U 0.99 U 1 u
Naphthalene 500000 [ug/kg 4.8 u 4.7 u 51 u 5.2 u 5.2 u 5.3 u 5.2 u 4.7 u 4.7 u 5.4 u 4.9 u 5.1 u
Acrylonitrile 500000 [ug/kg 9.5 u 9.5 u 10 u 10 u 10 u 11 u 10 u 9.5 u 9.5 u 11 u 9.9 u 10 u
n-Propylbenzene 500000 [ug/kg 0.95 u 0.95 u 1 u 1 u 1 u 11 u 1 u 0.95 u 0.95 u 11 u 0.99 u 1 u
1,2,3-Trichlorobenzene NA ug/kg 4.8 u 4.7 u 51 u 5.2 u 5.2 u 5.3 u 5.2 u 4.7 u 4.7 u 5.4 u 4.9 u 5.1 u
1,2,4-Trichlorobenzene NA ug/kg 4.8 u 4.7 u 51 u 5.2 u 5.2 u 5.3 u 5.2 u 4.7 u 4.7 u 5.4 u 4.9 u 5.1 u
1,3,5-Trimethylbenzene 190000 [ug/kg 4.8 u 4.7 u 51 u 5.2 u 5.2 u 5.3 u 5.2 u 4.7 u 4.7 u 5.4 u 4.9 u 5.1 u
1,2,4-Trimethylbenzene 190000  [ug/kg 4.8 u 4.7 u 51 u 5.2 u 5.2 u 5.3 u 5.2 u 4.7 u 4.7 u 5.4 u 4.9 u 5.1 u
1,4-Dioxane 130000 [ug/kg 95 u 95 u 100 u 100 U 100 u 110 u 100 u 95 u 95 u 110 u 99 u 100 u
1,4-Diethylbenzene NA ug/kg 3.8 u 3.8 u 4.1 u 4.2 u 4.1 u 4.2 u 4.2 u 3.8 u 3.8 u 4.3 u 39 u 4.1 u
4-Ethyltoluene NA ug/kg 3.8 u 3.8 u 4.1 u 4.2 U 4.1 u 4.2 u 4.2 u 38 u 38 u 4.3 u 39 u 4.1 u
1,2,4,5-Tetramethylbenzene NA ug/kg 3.8 u 3.8 u 4.1 u 4.2 u 4.1 u 4.2 U 4.2 u 38 u 38 u 4.3 u 39 u 4.1 u
Ethyl ether NA ug/kg 4.8 u 4.7 u 51 u 5.2 u 5.2 u 5.3 u 5.2 u 4.7 u 4.7 u 5.4 u 4.9 u 5.1 u
trans-1,4-Dichloro-2-butene NA ug/kg 4.8 U 4.7 U 5.1 U 5.2 U 5.2 U 5.3 U 5.2 U 4.7 U 4.7 U 5.4 U 4.9 U 5.1 U

Notes:
U - Not Detected

J - Estimated Value
NA - Not Available

*6 NYCRR Part 375; Subparts 375-1 to 375-4 & 375-6;

Table 375-6.8(a):Commercial Use Soil Cleanup Objectives




Table 2

Summary of Semi-Volatile Organic Compounds in Soil Samples
153-157 Sherman Avenue

New York, NY

LOCATION SB-10-2FT  |SB-14-5FT |[SB-20-2FT |SB-24-5FT |SB-30-2FT |SB-34-5FT [SB-40-2FT |SB-4 11FT |SB-50-2FT |SB-58-9FT |SB-60-2FT [SB-6 8-9FT
SAMPLING DATE 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014

“NY-Comm JUnits Q Q Q Q Q Q Q Q Q Q Q Q
SVOCs
Acenaphthene 500000 [ugrkg 160 140 u 50 J 150 u 160 u 160 u 140 u 150 u 48 J 160 u 38 J 150 u
1,2,4-Trichlorobenzene NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
Hexachlorobenzene 6000 ug/kg 110 u 110 u 110 u 110 u 120 u 120 u 110 u 110 u 100 u 120 u 110 u 110 u
Bis(2-chloroethyl)ether NA ug/kg 160 u 160 u 160 u 160 u 180 u 180 u 160 u 170 u 160 u 180 u 160 u 170 u
2-Chloronaphthalene NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
1,2-Dichlorobenzene 500000 [uglkg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
1,3-Dichlorobenzene 280000  [ugrkg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
1,4-Dichlorobenzene 130000 |uglkg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
3,3-Dichlorobenzidine NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
2,4-Dinitrotoluene NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
2,6-Dinitrotoluene NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
Fluoranthene 500000  [ugrkg 3200 170 630 250 61 J 220 590 110 u 1400 120 u 520 540
4-Chlorophenyl phenyl ether NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
4-Bromophenyl phenyl ether NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
Bis(2-chloroisopropyl)ether NA ug/kg 220 u 220 u 220 u 220 u 240 u 240 u 220 u 230 u 210 u 230 u 220 u 230 u
Bis(2-chloroethoxy)methane NA ug/kg 200 u 200 u 190 u 200 u 210 u 210 u 200 u 200 u 190 u 210 u 200 u 200 u
Hexachlorobutadiene NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
Hexachlorocyclopentadiene NA ug/kg 520 u 520 u 520 u 520 u 570 u 560 u 520 u 540 u 500 u 560 u 530 u 540 u
Hexachloroethane NA ug/kg 150 u 140 u 140 u 150 u 160 u 160 u 140 u 150 u 140 u 160 u 150 u 150 u
Isophorone NA ug/kg 160 u 160 u 160 u 160 u 180 u 180 u 160 u 170 u 160 u 180 u 160 u 170 u
Naphthalene 500000 [ugrkg 190 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
Nitrobenzene 69000  |uglkg 160 u 160 u 160 u 160 u 180 u 180 u 160 u 170 u 160 u 180 u 160 u 170 u
NitrosoDiPhenylAmine(NDPA)/DPA NA ug/kg 150 u 140 u 140 u 150 u 160 u 160 u 140 u 150 u 140 u 160 u 150 u 150 u
n-Nitrosodi-n-propylamine NA ug/kg 180 U 180 u 180 U 180 U 200 U 200 U 180 u 190 U 170 U 200 u 180 U 190 U
Bis(2-Ethylhexyl)phthalate NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 550 190 u 100 J 200 u 180 u 190 u
Butyl benzyl phthalate NA ug/kg 180 u 180 u 37 J 180 u 200 u 200 u 88 J 190 u 65 J 200 u 67 J 70 J
Di-n-butylphthalate NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
Di-n-octylphthalate NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
Diethyl phthalate NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
Dimethyl phthalate NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
Benzo(a)anthracene 5600 ug/kg 1100 91 J 270 130 120 u 100 J 280 110 u 640 120 u 250 280
Benzo(a)pyrene 1000 ug/kg 980 85 J 230 120 J 160 u 94 J 260 150 u 700 160 u 210 230
Benzo(b)fluoranthene 5600 ug/kg 1300 110 290 150 120 u 120 340 110 u 980 120 u 270 280
Benzo(k)fluoranthene 56000  |ug/kg 470 40 J 110 59 J 120 u 44 J 130 110 u 340 120 u 100 J 110
Chrysene 56000  |ug/kg 1100 100 J 260 130 120 u 110 J 310 110 u 680 120 u 250 270
Acenaphthylene 500000  [ugrkg 140 J 140 u 140 u 150 u 160 u 160 u 140 u 150 u 120 J 160 u 150 u 150 u
Anthracene 500000  [ugrkg 480 110 u 110 32 J 120 u 120 u 68 J 110 u 210 120 u 100 J 78 J
Benzo(ghi)perylene 500000 [ugrkg 640 64 J 160 93 J 160 u 65 J 190 150 u 550 160 u 140 J 140 J
Fluorene 500000 [ugrkg 160 J 180 u 180 u 180 u 200 u 200 u 180 u 190 u 7 J 200 u 180 u 190 u
Phenanthrene 500000  [ugrkg 3400 94 J 530 150 61 J 160 380 110 u 890 120 u 460 320
Dibenzo(a,h)anthracene 560 ug/kg 150 110 u 39 J 110 u 120 u 120 u 45 J 110 u 120 120 u 36 J 110 u
Indeno(1,2,3-cd)Pyrene 5600 ug/kg 710 66 J 160 94 J 160 u 69 J 190 150 u 580 160 u 150 150
Pyrene 500000  [ugrkg 2500 160 540 220 56 J 180 570 110 u 1200 120 u 460 500
Biphenyl NA ug/kg 420 u 420 u 410 u 420 u 450 u 450 u 410 u 430 u 400 u 440 u 420 u 430 u
4-Chloroaniline NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
2-Nitroaniline NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
3-Nitroaniline NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
4-Nitroaniline NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
Dibenzofuran 350000 [ugrkg 280 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
2-Methylnaphthalene NA ug/kg 100 J 220 u 220 u 220 u 240 u 240 u 220 u 230 u 210 u 230 u 220 u 230 u
1,2,4,5-Tetrachlorobenzene NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
Acetophenone NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
2,4,6-Trichlorophenol NA ug/kg 110 u 110 u 110 u 110 u 120 u 120 u 110 u 110 u 100 u 120 u 110 u 110 u
P-Chloro-M-Cresol NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
2-Chlorophenol NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
2,4-Dichlorophenol NA ug/kg 160 u 160 u 160 u 160 u 180 u 180 u 160 u 170 u 160 u 180 u 160 u 170 u
2,4-Dimethylphenol NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
2-Nitrophenol NA ug/kg 400 u 390 u 390 u 400 u 430 u 420 u 390 u 410 u 380 u 420 u 400 u 410 u
4-Nitrophenol NA ug/kg 260 u 260 u 250 u 260 u 280 u 280 u 250 u 260 u 240 u 270 u 260 u 260 u
2,4-Dinitrophenol NA ug/kg 880 u 880 u 860 u 880 u 950 u 940 u 870 u 910 u 840 u 940 u 880 u 910 u
4,6-Dinitro-o-cresol NA ug/kg 480 u 470 u 470 u 480 u 520 u 510 u 470 u 490 u 450 u 510 u 480 u 490 u
Pentachlorophenol 6700 ug/kg 150 u 140 u 140 u 150 u 160 u 160 u 140 u 150 u 140 u 160 u 150 u 150 u
Phenol 500000  [ugrkg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
2-Methylphenol 500000 [ugrkg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
3-Methylphenol/4-Methylphenol 500000 [ugrkg 260 u 260 u 260 u 260 u 290 u 280 u 260 u 270 u 250 u 280 u 260 u 270 u
2,4,5-Trichlorophenol NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
Benzoic Acid NA ug/kg 590 u 590 u 580 u 590 u 640 u 640 u 590 u 610 u 570 u 630 u 600 u 610 u
Benzyl Alcohol NA ug/kg 180 u 180 u 180 u 180 u 200 u 200 u 180 u 190 u 170 u 200 u 180 u 190 u
Carbazole NA ug/kg 280 180 ) 62 J 180 ) 200 U 200 U 46 J 190 U 120 J 200 U 63 J 190 U
Notes:

U - Not Detected
J - Estimated Value
NA - Not Available

*6 NYCRR Part 375; Subparts 375-1 to 375-4 & 375-6;
Table 375-6.8(a):Commercial Use Soil Cleanup Objectives




Table 3
Summary of Pesiticides and PCBs in Soil Samples
153-157 Sherman Avenue

New York, NY

LOCATION SB-1 0-2FT SB-1 4-5FT SB-2 0-2FT SB-2 4-5FT SB-3 0-2FT SB-3 4-5FT SB-4 0-2FT SB-4 11FT SB-5 0-2FT SB-5 8-9FT SB-5 8-9FT SB-6 0-2FT SB-6 8-9FT
SAMPLING DATE 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014

*NY-CommJUnits Q Q Q Q Q Q Q Q Q Q Q Q Q
Pesticides
Delta-BHC 500000 Jug/kg 1.72 U 1.69 U 1.69 U 1.67 U 1.82 U 1.87 U 1.71 U 1.81 U 1.69 U 1.8 U - 1.69 U 1.78 U
Lindane 9200 ug/kg 0.717 U 0.706 U 0.703 U 0.697 U 0.758 U 0.779 U 0.713 U 0.754 U 0.703 U 0.75 U - 0.705 U 0.743 U
Alpha-BHC 3400 ug/kg 0.717 U 0.706 U 0.703 U 0.697 U 0.758 U 0.779 U 0.713 U 0.754 U 0.703 U 0.75 U - 0.705 U 0.743 U
Beta-BHC 3000 ug/kg 1.72 U 1.69 U 1.69 U 1.67 U 1.82 U 1.87 U 1.71 U 1.81 U 1.69 U 1.8 U - 1.69 U 1.78 U
Heptachlor 15000 ug/kg 0.625 J 0.847 U 0.843 U 0.837 U 0.91 U 0.935 U 0.856 U 0.905 U 0.844 U 0.9 U - 0.846 U 1.15
Aldrin 680 ug/kg 1.72 U 1.69 U 1.69 U 1.67 U 1.82 U 1.87 U 1.71 U 1.81 U 1.69 U 1.8 U - 1.69 U 1.78 U
Heptachlor epoxide NA ug/kg 3.23 U 3.18 U 1.03 J 1.2 J 3.41 U 3.61 P 3.21 U 3.39 U 1 J 3.38 U - 3.17 U 3.34 U
Endrin 89000 ug/kg 0.717 U 0.706 U 0.703 U 0.697 U 0.758 U 0.779 V) 0.713 U 0.754 U 0.703 U 0.75 U - 0.705 U 0.743 U
Endrin ketone NA ug/kg 1.72 U 1.69 U 1.69 U 1.67 U 1.82 U 1.87 U 1.71 U 1.81 U 1.69 U 1.8 U - 1.69 U 1.78 U
Dieldrin 1400 ug/kg 1.08 U 1.06 U 1.05 U 1.04 U 1.14 U 10.2 P 3.13 1.13 U 1.05 U 1.12 U - 1.06 U 1.11 U
4,4'-DDE 62000 ug/kg 1.37 J 0.732 J 1.58 J 5.25 1.82 U 27.2 18 1.81 U 1.44 J 12.5 - 1.39 J 2.7
4,4'-DDD 92000 ug/kg 1.26 J 1.03 J 2.25 8.87 P 1.82 U 3.6 30.2 1.81 U 1.69 U 4.6 P - 1.28 J 2.94 P
4,4'-DDT 47000 ug/kg 7.94 7.87 28.2 79.3 3.41 U 49.6 P 21.7 3.39 U 17.6 213 E 168 16.9 33.2
Endosulfan | 200000 Jug/kg 1.72 U 1.69 U 1.69 U 1.67 U 1.82 U 1.87 U 1.71 U 1.81 U 1.69 U 1.8 U - 1.69 U 1.78 U
Endosulfan Il 200000 Jug/kg 1.72 U 1.69 U 1.69 U 1.67 U 1.82 U 1.87 U 1.71 U 1.81 U 1.69 U 1.8 U - 1.69 U 1.78 U
Endosulfan sulfate 200000 Jug/kg 0.717 U 0.706 U 0.703 U 0.697 U 0.758 U 0.779 U 0.713 U 0.754 U 0.703 U 0.75 U - 0.705 U 0.743 U
Methoxychlor NA ug/kg 3.23 U 3.18 U 3.16 U 3.14 U 3.41 U 3.5 U 3.21 U 3.39 U 3.16 U 3.38 U - 3.17 U 3.34 U
Toxaphene NA ug/kg 32.3 U 31.8 U 31.6 U 314 U 34.1 U 35 U 32.1 U 33.9 U 31.6 U 33.8 U - 31.7 U 33.4 U
cis-Chlordane 24000 ug/kg 15 J 2.21 Pl 2.64 2.97 Pl 2.27 U 3.15 Pl 2.14 U 2.26 U 2.11 U 2.25 V) - 3.44 Pl 3.62
trans-Chlordane NA ug/kg 1.98 J 3.61 2.67 Pl 4.28 Pl 2.27 U 2.08 J 2.14 U 2.26 U 2.11 U 2.25 U - 3.93 Pl 3.13 Pl
Chlordane NA ug/kg 13.5 J 21.8 14.4 Pl 28.2 Pl 14.8 U 17.7 Pl 13.9 U 14.7 U 13.7 U 14.6 U - 24.6 Pl 22.7 Pl
PCBs
Aroclor 1016 1000 ug/kg 36.4 U 35 U 36 U 36.5 U 38.4 U 38.2 U 35.2 U 36.5 U 34.4 U 37 U - 359 U 38.1 U
Aroclor 1221 1000 ug/kg 36.4 U 35 U 36 U 36.5 U 38.4 U 38.2 U 35.2 U 36.5 U 34.4 U 37 U - 359 U 38.1 U
Aroclor 1232 1000 ug/kg 36.4 U 35 U 36 U 36.5 U 38.4 U 38.2 U 35.2 U 36.5 U 34.4 U 37 U - 359 U 38.1 U
Aroclor 1242 1000 ug/kg 36.4 U 35 U 36 U 36.5 U 38.4 U 38.2 U 35.2 U 36.5 U 34.4 U 37 U - 359 U 38.1 U
Aroclor 1248 1000 ug/kg 36.4 U 35 U 36 U 36.5 U 38.4 U 38.2 U 35.2 U 36.5 U 34.4 U 37 U - 359 U 38.1 U
Aroclor 1254 1000 ug/kg 36.4 U 35 U 36 U 36.5 U 38.4 U 38.2 U 35.2 U 36.5 U 34.4 U 37 U - 359 U 38.1 U
Aroclor 1260 1000 ug/kg 36.4 U 35 U 7.95 J 36.5 U 38.4 U 38.2 U 35.2 U 36.5 U 344 U 37 U - 359 U 38.1 U
Aroclor 1262 1000 ug/kg 36.4 U 35 U 36 U 36.5 U 38.4 U 38.2 U 35.2 U 36.5 U 34.4 U 37 U - 359 U 38.1 U
Aroclor 1268 1000 ug/kg 36.4 U 35 U 36 U 36.5 U 38.4 U 38.2 U 35.2 U 36.5 U 34.4 U 37 U - 359 U 38.1 U
PCBs, Total NA ug/kg 36.4 U 35 U 7.95 J 36.5 U 38.4 U 38.2 U 35.2 U 36.5 U 34.4 U 37 U - 35.9 U 38.1 U
Notes:

U - Not Detected

J - Estimated Value

NA - Not Available

E - Concentration of analyte exceeds the range of the calibration vurve and/or linear range of the instrument
P - The RPD between the results for the two columns exceeds the medthod-specified criteria

| - The lower value for the two columns has been reported due to obvious interference

*6 NYCRR Part 375; Subparts 375-1 to 375-4 & 375-6;
Table 375-6.8(a):Commercial Use Soil Cleanup Objectives




Table 4
Summary of Metals in Soil Samples
153-157 Sherman Avenue

New York, NY

LOCATION SB-1 0-2FT SB-1 4-5FT SB-2 0-2FT SB-2 4-5FT SB-3 0-2FT SB-3 4-5FT SB-4 0-2FT SB-4 11FT SB-5 0-2FT SB-5 8-9FT SB-6 0-2FT SB-6 8-9FT
SAMPLING DATE 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014 12/3/2014

*NY-Comm. |Units Q Q Q Q Q Q Q Q Q Q Q Q
Total Metals
Aluminum, Total NA mg/kg 6000 6300 5200 5000 10000 9000 5700 7100 8000 7500 5500 6500
Antimony, Total NA ma/kg 4.2 U 4.3 U 4.4 U 4.4 8] 4.6 U 45 U 4.3 U 45 U 4.3 U 4.6 U 4.2 U 45 U
Arsenic, Total 16 mg/kg 22 2.4 14 7.5 21 6.4 2.4 2 1.7 1.4 1.9 24
Barium, Total 400 ma/kg 68 74 76 97 42 390 81 72 42 29 69 77
Beryllium, Total 590 mg/kg 0.35 J 0.35 J 0.28 J 0.28 J 0.42 J 0.33 J 0.27 J 0.38 J 0.28 J 0.31 J 0.33 J 0.37 J
Cadmium, Total 9.3 ma/kg 46 58 19 0.99 0.93 U 0.48 J 1.5 0.9 U 0.69 J 0.91 U 28 27
Calcium, Total NA mg/kg 2600 1800 3700 12000 1500 15000 27000 22000 11000 1700 2900 8200
Chromium, Total NA ma/kg 46 48 30 19 17 17 17 15 13 16 37 36
Cobalt, Total NA mg/kg 6 5.6 6.1 6.9 6.8 5.6 7 6.8 35 6.7 5.8 6.3
Copper, Total 270 ma/kg 110 110 72 22 13 42 22 19 11 14 7 81
Iron, Total NA mag/kg 17000 19000 14000 11000 17000 17000 13000 15000 10000 14000 18000 18000
Lead, Total 1000 ma/kg 33 30 35 220 7.5 230 44 3.2 J 47 2.2 J 29 41
Magnesium, Total NA mg/kg 2000 2200 3400 4400 3300 10000 12000 7300 3600 3200 2400 3900
Manganese, Total 10000 ma/kg 320 290 290 280 230 230 230 370 97 290 330 330
Mercury, Total 2.8 mg/kg 0.05 J 0.16 0.17 0.13 0.16 0.49 0.13 0.08 U 0.22 0.03 J 0.13 0.13
Nickel, Total 310 ma/kg 52 48 55 63 12 18 74 14 10 14 37 47
Potassium, Total NA mg/kg 1300 1300 1300 1200 750 890 1400 1800 890 1400 1200 1300
Selenium, Total 1500 ma/kg 1.6 J 15 J 0.61 J 0.31 J 0.43 J 0.72 J 0.42 J 0.36 J 0.53 J 1.8 U 0.95 J 1 J
Silver, Total 1500 mg/kg 0.85 U 0.86 U 0.87 U 0.19 J 0.93 U 0.91 U 0.86 U 0.9 U 0.86 U 0.91 U 0.84 U 0.9 U
Sodium, Total NA ma/kg 190 110 J 69 J 100 J 36 J 64 J 270 120 J 97 J 46 J 65 J 110 J
Thallium, Total NA mg/kg 1.7 U 1.7 U 1.7 U 18 U 1.8 U 18 U 1.7 U 1.8 U 1.7 U 1.8 U 1.7 U 1.8 U
Vanadium, Total NA ma/kg 22 26 22 15 19 39 17 18 16 12 20 25
Zinc, Total 10000 mg/kg 83 84 76 80 47 320 84 37 59 45 70 91
Notes:
U - Not Detected - value exceeds commercial limits *6 NYCRR Part 375; Subparts 375-1 to 375-4 & 375-6;
J - Estimated Value Table 375-6.8(a):Commercial Use Soil Cleanup Objectives

NA - Not Available




Table 5
Summary of Results in Soil Vapor Samples
153-157 Sherman Avenue

New York, NY

LOCATION NYSDOH SvV-1 SV-2 SV-3
SAMPLING DATE Sub-Slab Vapor 12/3/2014 12/3/2014 12/3/2014

Matrix 1 Matrix 2 |Units Q Q Q
VOCs in Air
Dichlorodifluoromethane NA NA ug/m3 1.87 1.96 2.15 U
Chloromethane NA NA ug/m3 3.92 0.45 0.898 U
Freon-114 NA NA ug/m3 1.4 U 1.4 U 3.04 U
Vinyl chloride >50 NA ug/m3 8.74 7.44 1.11 U
1,3-Butadiene NA NA ug/m3 47.3 21 57.7
Bromomethane NA NA ug/m3| 0.777 U]l 0777 U 1.69 U
Chloroethane NA NA ug/m3| 0528 U| 0528 U 1.15 U
Ethanol NA NA ug/m3 16.6 7.31 10.3 U
Vinyl bromide NA NA ug/m3| 0874 U| 0874 U 1.9 U
Acetone NA NA ug/m3 83.6 82.9 110
Trichlorofluoromethane NA NA ug/m3 1.52 4.06 2.44 U
Isopropanol NA NA ug/m3 1.23 U 1.23 U 2.68 U
1,1-Dichloroethene NA >100 ug/m3| 0.821 0.793 U 1.72 U
Tertiary butyl Alcohol NA NA ug/m3 5.46 6.06 8
Methylene chloride NA NA ug/m3 89.6 97.6 225
3-Chloropropene NA NA ug/m3| 0.626 U| 0626 U 1.36 U
Carbon disulfide NA NA ug/m3 17.9 5.64 7.16
Freon-113 NA NA ug/m3 1.53 U 1.53 U 3.33 U
trans-1,2-Dichloroethene NA NA ug/m3 4.84 0.9 1.72 U
1,1-Dichloroethane NA NA ug/m3 3.64 0.809 U 1.76 U
Methyl tert butyl ether NA NA ug/m3| 0721 U] 0721 U 1.57 U
2-Butanone NA NA ug/m3 33.6 34.5 25.2
cis-1,2-Dichloroethene NA >100 ug/m3 14.5 3.22 1.72 U
Ethyl Acetate NA NA ug/m3 1.8 U 1.8 V] 3.93 U
Chloroform NA NA ug/m3 2.92 18.5 2.12 U
Tetrahydrofuran NA NA ug/m3 97 96.7 58.7
1,2-Dichloroethane NA NA ug/m3| 0.809 U| 0.809 U 1.76 U
n-Hexane NA NA ug/m3 59.2 279 59.9
1,1,1-Trichloroethane NA >100 ug/m3 1.74 5.67 2.37 U
Benzene NA NA ug/m3 24.2 10.1 12.6
Carbon tetrachloride >50 NA ug/m3 1.26 U 1.26 U 2.74 U
Cyclohexane NA NA ug/m3 20.6 14.3 317
1,2-Dichloropropane NA NA ug/m3| 0924 U| 0924 U 2.01 U
Bromodichloromethane NA NA ug/m3 1.34 U 1.34 U 291 U
1,4-Dioxane NA NA ug/m3 0721 Ul 0721 U 1.57 U
Trichloroethene >50 NA ug/m3 94.6 117 132
2,2,4-Trimethylpentane NA NA ug/m3| 0934 U| 0934 U 2.03 U
Heptane NA NA ug/m3 49.2 48.4 54.5
cis-1,3-Dichloropropene NA NA ug/m3| 0908 U| 0908 U 1.97 U
4-Methyl-2-pentanone NA NA ug/m3 14.4 16.5 12.8
trans-1,3-Dichloropropene NA NA ug/m3| 0908 U| 0908 U 1.97 U
1,1,2-Trichloroethane NA NA ug/m3 1.09 U 1.09 U 2.37 U
Toluene NA NA ug/m3 149 215 182
2-Hexanone NA NA ug/m3 0.82 U] 0.926 1.78 U
Dibromochloromethane NA NA ug/m3 1.7 U 1.7 U 3.71 U
1,2-Dibromoethane NA NA ug/m3 1.54 U 1.54 U 3.34 U
Tetrachloroethene NA >100 ug/m3 229 397 325
Chlorobenzene NA NA ug/m3| 0921 U| 0921 U 2 U
Ethylbenzene NA NA ug/m3 54.7 93 131
p/m-Xylene NA NA ug/m3 181 312 513
Bromoform NA NA ug/m3 2.07 U 2.07 U 45 U
Styrene NA NA ug/m3 2.73 451 6.39
1,1,2,2-Tetrachloroethane NA NA ug/m3 1.37 U 1.37 U 2.99 U
o-Xylene NA NA ug/m3 51.7 93.8 214
4-Ethyltoluene NA NA ug/m3 4.01 5.95 9.24
1,3,5-Trimethylbenzene NA NA ug/m3 2.94 3.91 7.92
1,2,4-Trimethylbenzene NA NA ug/m3 8.21 10.8 26.1
Benzyl chloride NA NA ug/m3 1.04 U 1.04 U 2.25 U
1,3-Dichlorobenzene NA NA ug/m3 1.2 U 1.2 U 2.62 U
1,4-Dichlorobenzene NA NA ug/m3 1.2 U 1.2 U 2.62 U
1,2-Dichlorobenzene NA NA ug/m3 1.2 U 1.2 U 2.62 U
1,2,4-Trichlorobenzene NA NA ug/m3 1.48 U 1.48 U 3.23 U
Hexachlorobutadiene NA NA ug/m3 2.13 U 2.13 U 4.64 U

Notes:
U - Not Detected
NA - Not Available

- value exceeds matrix 1/matrix 2 levels




Table 6

Summary of Volatile Organic Compounds in Groundwater Samples

153-157 Sherman Avenue

New York, NY
LOCATION MW-1 MW-2 MW-3 TRIP BLANK
SAMPLING DATE 12/30/2014 12/30/2014 12/30/2014 12/30/2014
*NY TOGS Units Qual Qual Qual Qual

VOCs

Methylene chloride 5 ug/l 25 V] 25 V] 25 V] 25 V]
1,1-Dichloroethane 5 ug/l 25 U 25 U 25 U 25 U
Chloroform 7 ugll 25 U 25 U 25 U 25 U
Carbon tetrachloride 5 ug/l 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dichloropropane 1 ug/l 1 U 1 U 1 U 1 U
Dibromochloromethane 50 ug/l 0.5 U 0.5 U 0.5 U 0.5 U
1,1,2-Trichloroethane 1 ug/l 15 U 15 U 15 U 15 U
Tetrachloroethene 5 ug/l 0.5 U 1.6 2.8 0.5 U
Chlorobenzene 5 ug/l 25 U 25 U 25 U 25 U
Trichlorofluoromethane 5 ug/l 25 U 25 U 25 U 25 U
1,2-Dichloroethane 0.6 ug/l 0.5 U 0.5 U 0.5 U 0.5 U
1,1,1-Trichloroethane 5 ug/l 25 U 25 U 25 U 25 U
Bromodichloromethane 50 ug/l 0.5 U 0.5 U 0.5 U 0.5 U
trans-1,3-Dichloropropene 0.4 ug/l 0.5 U 0.5 U 0.5 U 0.5 U
cis-1,3-Dichloropropene 0.4 ug/l 0.5 U 0.5 U 0.5 U 0.5 U
1,3-Dichloropropene, Total NA ug/l 0.5 U 0.5 U 0.5 U 0.5 U
1,1-Dichloropropene 5 ug/l 25 U 25 U 25 U 25 U
Bromoform 50 ug/l 2 U 2 U 2 U 2 U
1,1,2,2-Tetrachloroethane 5 ug/l 0.5 U 0.5 U 0.5 U 0.5 U
Benzene 1 ug/l 0.5 U 0.5 U 0.5 U 0.5 U
Toluene 5 ug/l 25 U 25 U 25 U 25 U
Ethylbenzene 5 ug/l 25 U 25 U 25 U 25 U
Chloromethane NA ug/l 25 U 25 U 25 U 25 U
Bromomethane 5 ug/l 25 U 25 U 25 U 25 U
Vinyl chloride 2 ug/l 1 U 1 U 1 U 1 U
Chloroethane 5 ug/l 25 U 25 U 25 U 25 U
1,1-Dichloroethene 5 ug/l 0.5 U 0.5 U 0.5 U 0.5 U
trans-1,2-Dichloroethene 5 ug/l 25 U 25 U 25 U 25 U
Trichloroethene 5 ug/l 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dichlorobenzene 3 ug/l 25 U 25 U 25 U 25 U
1,3-Dichlorobenzene 3 ug/l 25 U 25 U 25 U 25 U
1,4-Dichlorobenzene 3 ug/l 25 U 25 U 25 U 25 U
Methyl tert butyl ether 10 ug/l 25 U 25 U 25 U 25 U
p/m-Xylene 5 ug/l 25 U 25 U 25 U 25 U
0-Xylene 5 ug/l 25 U 25 U 25 U 25 U
Xylenes, Total 10 ug/l 25 U 25 U 25 U 25 U
cis-1,2-Dichloroethene 5 ug/l 25 U 25 U 25 U 25 U
1,2-Dichloroethene, Total NA ug/l 25 U 25 U 25 U 25 U
Dibromomethane 5 ug/l 5 U 5 U 5 U 5 U
1,2,3-Trichloropropane 0.04 ug/l 25 U 25 U 25 U 25 U
Acrylonitrile 5 ug/l 5 U 5 U 5 U 5 U
Styrene 5 ug/l 25 V] 25 V] 25 V] 25 V]
Dichlorodifluoromethane 5 ug/l 5 U 5 U 5 U 5 U
Acetone 50 ug/l 5 U 5 U 5 U 5 U
Carbon disulfide 60 ug/l 5 U 5 U 5 U 5 U
2-Butanone 50 ug/l 5 U 5 U 5 U 5 U
Vinyl acetate NA ug/l 5 U 5 U 5 U 5 U
4-Methyl-2-pentanone NA ug/l 5 U 5 U 5 U 5 U
2-Hexanone 50 ug/l 5 U 5 U 5 U 5 U
Bromochloromethane 5 ug/l 25 U 25 U 25 U 25 U
2,2-Dichloropropane 5 ug/l 25 U 25 U 25 U 25 U
1,2-Dibromoethane 0.0006 ug/l 2 U 2 U 2 U 2 U
1,3-Dichloropropane 5 ug/l 25 U 25 U 25 U 25 U
1,1,1,2-Tetrachloroethane 5 ug/l 25 u 25 U 25 U 25 U
Bromobenzene 5 ug/l 25 U 25 U 25 U 25 U
n-Butylbenzene 5 ug/l 25 U 25 U 25 U 25 U
sec-Butylbenzene 5 ug/l 25 U 25 U 25 U 25 U
tert-Butylbenzene 5 ug/l 25 U 25 u 25 u 25 U
o0-Chlorotoluene 5 ug/l 25 U 25 u 25 U 25 U
p-Chlorotoluene 5 ug/l 25 U 25 u 25 U 25 U
1,2-Dibromo-3-chloropropane 0.04 ug/l 25 u 25 U 25 U 25 U
Hexachlorobutadiene 0.5 ug/l 25 U 25 U 25 U 25 U
Isopropylbenzene 5 ug/l 25 U 25 U 25 u 25 U
p-Isopropyltoluene 5 ug/l 25 U 25 U 25 U 25 U
Naphthalene 10 ug/l 25 U 25 U 25 u 25 U
n-Propylbenzene 5 ug/l 25 U 25 U 25 U 25 U
1,2,3-Trichlorobenzene 5 ug/l 25 U 25 u 25 U 25 U
1,2,4-Trichlorobenzene 5 ug/l 25 U 25 U 25 U 25 U
1,3,5-Trimethylbenzene 5 ug/l 25 U 25 U 25 U 25 U
1,2,4-Trimethylbenzene 5 ug/l 25 U 25 U 25 U 25 U
1,4-Dioxane NA ug/l 250 V] 250 U 250 V] 250 V]
p-Diethylbenzene NA ug/l 2 U 2 U 2 u 2 U
p-Ethyltoluene NA ug/l 2 U 2 U 2 u 2 U
1,2,4,5-Tetramethylbenzene NA ug/l 2 U 2 U 2 U 2 U
Ethyl ether NA ug/l 25 V] 25 V] 25 V] 25 V]
trans-1,4-Dichloro-2-butene 5 ug/l 25 U 25 V) 25 U 25 V)

Notes
U - Not Detected
NA - Not Available

*NYSDEC Technical and Operational Guidance Series (1.1.1)

Ambient water Quality Standards and Guidance Values and
Groundwater Effluent Limitations June 1998
All concentrations are reported in micrograms per liter (ug/L) or parts per billion.




Table 7

Summary of Semi-Volatile Organic Compounds in Groundwater Samples
153-157 Sherman Avenue

New York, NY

LOCATION MW-1 MW-2 MW-3
SAMPLING DATE 12/30/2014 12/30/2014 12/30/2014

*NY TOGS Units Qual Qual Qual
SVOCs
1,2,4-Trichlorobenzene 5 ug/l 5 U 5 U 5 U
Bis(2-chloroethyl)ether 1 ug/l 2 U 2 U 2 V]
1,2-Dichlorobenzene 3 ug/l 2 U 2 U 2 U
1,3-Dichlorobenzene 3 ug/l 2 U 2 U 2 U
1,4-Dichlorobenzene 3 ug/l 2 U 2 U 2 U
3,3"-Dichlorobenzidine 5 ug/l 5 U 5 U 5 U
2,4-Dinitrotoluene 5 ug/l 5 U 5 U 5 U
2,6-Dinitrotoluene 5 ug/l 5 U 5 U 5 U
4-Chlorophenyl phenyl ether NA ug/l 2 V] 2 U 2 U
4-Bromophenyl phenyl ether NA ug/l 2 U 2 U 2 U
Bis(2-chloroisopropyl)ether 5 ug/l 2 V] 2 U 2 V]
Bis(2-chloroethoxy)methane 5 ug/l 5 V] 5 U 5 U
Hexachlorocyclopentadiene 5 ug/l 20 V] 20 U 20 U
Isophorone 50 ug/l 5 U 5 U 5 U
Nitrobenzene 0.4 ug/l 2 U 2 U 2 V]
NitrosoDiPhenylAmine(NDPA)/DPA 50 ug/l 2 V] 2 U 2 U
n-Nitrosodi-n-propylamine NA ug/l 5 U 5 u 5 U
Bis(2-Ethylhexyl)phthalate 5 ug/l 1.7 J 16 J 1.6 J
Butyl benzyl phthalate 50 ug/l 5 U 5 U 5 U
Di-n-butylphthalate 50 ug/l 5 U 5 U 5 U
Di-n-octylphthalate 50 ug/l 5 U 5 U 5 V]
Diethyl phthalate 50 ug/l 5 V] 5 U 5 U
Dimethyl phthalate 50 ug/l 5 U 5 U 5 V]
Biphenyl 5 ug/l 2 V] 2 U 2 U
4-Chloroaniline 5 ug/l 5 U 5 U 5 U
2-Nitroaniline 5 ug/l 5 U 5 U 5 U
3-Nitroaniline 5 ug/l 5 U 5 U 5 V]
4-Nitroaniline 5 ug/l 5 V] 5 U 5 V]
Dibenzofuran NA ug/l 2 U 2 U 2 U
1,2,4,5-Tetrachlorobenzene 5 ug/l 10 U 10 U 10 U
Acetophenone NA ug/l 5 U 5 U 5 V]
2,4,6-Trichlorophenol NA ug/l 5 U 5 U 5 U
P-Chloro-M-Cresol NA ug/l 2 U 2 U 2 U
2-Chlorophenol NA ug/l 2 U 2 U 2 V]
2,4-Dichlorophenol 1 ug/l 5 U 5 U 5 U
2,4-Dimethylphenol 50 ug/l 5 U 5 U 5 U
2-Nitrophenol NA ug/l 10 U 10 U 10 V]
4-Nitrophenol NA ug/l 10 U 10 U 10 U
2,4-Dinitrophenol 10 ug/l 20 U 20 U 20 U
4,6-Dinitro-o-cresol NA ug/l 10 U 10 U 10 U
Phenol 1 ug/l 5 U 5 U 5 U
2-Methylphenol NA ug/l 5 U 5 U 5 U
3-Methylphenol/4-Methylphenol NA ug/l 5 U 5 U 5 U
2,4,5-Trichlorophenol NA ug/l 5 U 5 U 5 U
Benzoic Acid NA ug/l 50 U 50 U 50 V]
Benzyl Alcohol NA ug/l 2 U 2 U 2 U
Carbazole NA ug/l 2 U 2 U 2 U
Acenaphthene 20 ug/l 0.2 U 0.2 U 0.2 U
2-Chloronaphthalene 10 ug/l 0.2 V] 0.2 U 0.2 U
Fluoranthene 50 ug/l 0.2 U 0.2 U 0.2 V]
Hexachlorobutadiene 0.5 ug/l 0.5 V] 0.5 U 0.5 U
Naphthalene 10 ug/l 0.2 U 0.2 U 0.2 V]
Benzo(a)anthracene 0.002 ug/l 0.2 U 0.2 U 0.2 U
Benzo(a)pyrene 0 ug/l 0.2 U 0.2 U 0.2 V]
Benzo(b)fluoranthene 0.002 ug/l 0.2 V] 0.2 U 0.2 U
Benzo(k)fluoranthene 0.002 ug/l 0.2 U 0.2 U 0.2 U
Chrysene 0.002 ug/l 0.2 U 0.2 U 0.2 U
Acenaphthylene NA ug/l 0.2 V] 0.2 U 0.2 U
Anthracene 50 ug/l 0.2 U 0.2 U 0.2 U
Benzo(ghi)perylene NA ug/l 0.2 V] 0.2 U 0.2 U
Fluorene 50 ug/l 0.2 U 0.2 U 0.2 U
Phenanthrene 50 ug/l 0.2 U 0.2 U 0.2 U
Dibenzo(a,h)anthracene NA ug/l 0.2 U 0.2 U 0.2 V]
Indeno(1,2,3-cd)Pyrene 0.002 ug/l 0.2 V] 0.2 U 0.2 U
Pyrene 50 ug/l 0.2 U 0.2 U 0.2 U
2-Methylnaphthalene NA ug/l 0.2 V] 0.2 U 0.2 U
Pentachlorophenol 1 ug/l 0.8 U 0.8 U 0.8 U
Hexachlorobenzene 0.04 ug/l 0.8 V] 0.8 U 0.8 U
Hexachloroethane 5 ug/l 0.8 U 0.8 U 0.8 U

Notes

U - Not Detected

J - Value is Estimated
NA - Not Available

*NYSDEC Technical and Operational Guidance Series (1.1.1)
Ambient water Quality Standards and Guidance Values and
Groundwater Effluent Limitations June 1998

All concentrations are reported in micrograms per liter (ug/L) or parts per billion.




Table 8
Summary of Pesiticides and PCBs in Groundwater Samples
153-157 Sherman Avenue

New York, NY

LOCATION MW-1 MW-2 MW-3
SAMPLING DATE 12/30/2014 12/30/2014 12/30/2014

*NY TOGS Units Qual Qual Qual
Pesiticides
Delta-BHC 0.04 ugl/l 0.02 U 0.02 U 0.02 U
Lindane 0.05 ugl/l 0.02 u 0.02 U 0.02 u
Alpha-BHC 0.01 ugl/l 0.02 U 0.02 U 0.02 U
Beta-BHC 0.04 ugl/l 0.02 U 0.02 U 0.02 u
Heptachlor 0.04 ugl/l 0.02 U 0.02 U 0.02 U
Aldrin 0 ugl/l 0.02 U 0.02 U 0.02 u
Heptachlor epoxide 0.03 ug/l 0.02 U 0.02 U 0.02 U
Endrin 0 ugl/l 0.04 u 0.04 U 0.04 u
Endrin ketone 5 ug/l 0.04 U 0.04 U 0.04 U
Dieldrin 0.004 ugl/l 0.04 u 0.04 U 0.04 U
4,4'-DDE 0.2 ug/l 0.04 U 0.04 U 0.04 U
4,4'-DDD 0.3 ugl/l 0.04 u 0.04 U 0.04 u
4,4-DDT 0.2 ug/l 0.04 U 0.04 U 0.04 U
Endosulfan | NA ug/l 0.02 U 0.02 U 0.02 U
Endosulfan II NA ug/l 0.04 U 0.04 U 0.04 U
Endosulfan sulfate NA ug/l 0.04 U 0.04 U 0.04 U
Methoxychlor 35 ug/l 0.2 U 0.2 U 0.2 U
Toxaphene 0.06 ug/l 0.2 U 0.2 U 0.2 U
cis-Chlordane NA ug/l 0.02 U 0.02 U 0.02 U
trans-Chlordane NA ug/l 0.02 U 0.02 U 0.02 U
Chlordane 0.05 ug/l 0.2 U 0.2 U 0.2 U
PCBs
Aroclor 1016 0.09 ug/l 0.083 U 0.083 U 0.083 U
Aroclor 1221 0.09 ugl/l 0.083 U 0.083 U 0.083 u
Aroclor 1232 0.09 ugl/l 0.083 U 0.083 U 0.083 U
Aroclor 1242 0.09 ugl/l 0.083 U 0.083 U 0.083 u
Aroclor 1248 0.09 ug/l 0.083 U 0.083 U 0.083 U
Aroclor 1254 0.09 ugl/l 0.083 U 0.083 U 0.083 u
Aroclor 1260 0.09 ugl/l 0.083 U 0.083 U 0.083 U
Aroclor 1262 0.09 ugl/l 0.083 U 0.083 U 0.083 U
Aroclor 1268 0.09 ugl/l 0.083 U 0.083 U 0.083 U
Notes *NYSDEC Technical and Operational Guidance Series (1.1.1)
U - Not Detected Ambient water Quality Standards and Guidance Values and
NA - Not Available Groundwater Effluent Limitations June 1998

All concentrations are reported in micrograms per liter (ug/L) or parts per billion.




Table 9
Summary of Metals in Groundwater Samples
153-157 Sherman Avenue

New York, NY

LOCATION MW-1 MW-2 MW-3
SAMPLING DATE 1/14/2015 1/14/2015 1/14/2015

*NY TOGS Units Qual Qual Qual
Dissolved Metals
Aluminum, Dissolved NA mg/l 0.00661 J 0.00627 J 0.0334
Antimony, Dissolved 0.003 mg/I 0.00134 J 0.00065 J 0.00068
Arsenic, Dissolved 0.025 mg/l 0.00118 0.00090 0.00024
Barium, Dissolved 1 mgl/l 0.08735 0.04734 0.04221
Beryllium, Dissolved 0.003 mg/l 0.00050 U 0.00050 U 0.00050
Cadmium, Dissolved 0.005 mg/I 0.00159 0.00011 J 0.00015 J
Calcium, Dissolved NA mg/l 221 108 421
Chromium, Dissolved 0.05 mg/I 0.00056 J 0.00168 0.00158
Cobalt, Dissolved NA mg/l 0.06859 0.00407 0.00125
Copper, Dissolved 0.2 mg/l 0.00649 0.00136 0.00187
Iron, Dissolved 0.3 mg/l 0.112 0.0153 J 0.0747
Lead, Dissolved 0.025 mg/l 0.00100 U 0.00100 U 0.00100 U
Magnesium, Dissolved 35 mg/l 44.2 36.1 49.3
Manganese, Dissolved 0.3 mg/l 0.5278 0.1465 0.1214
Mercury, Dissolved 0.0007 mg/l 0.00020 U 0.00010 J 0.00020 U
Nickel, Dissolved 0.1 mg/l 0.00604 0.00105 0.00292
Potassium, Dissolved NA mg/l 22.4 9.20 14.1
Selenium, Dissolved 0.01 mg/I 0.00360 J 0.00120 J 0.00500 U
Silver, Dissolved 0.05 mg/l 0.0004 U 0.0004 U 0.0004 U
Sodium, Dissolved 20 mgl/l 80.5 24.7 20.7
Thallium, Dissolved 0.0005 mg/l 0.0005 U 0.0005 U 0.0005 U
Vanadium, Dissolved NA mg/I 0.00169 J 0.00253 J 0.00500
Zinc, Dissolved 2 mgl/l 0.00387 J 0.01000 U 0.00322 J
Total Metals
Aluminum, Total NA mg/l 23.6 34.2 71.7
Antimony, Total 0.003 mg/I 0.0008 J 0.0005 J 0.0004 J
Arsenic, Total 0.025 mg/l 0.0119 0.0150 0.0181
Barium, Total 1 mal/l 0.3125 0.4357 0.8472
Beryllium, Total 0.003 mg/l 0.0014 0.0021 0.0041
Cadmium, Total 0.005 mg/I 0.0160 0.0024 0.0046
Calcium, Total NA mg/l 291 203 688
Chromium, Total 0.05 mg/I 0.0437 0.0685 0.1089
Cobalt, Total NA mg/l 0.0866 0.0435 0.0789
Copper, Total 0.2 mg/l 0.0902 0.1056 0.2338
Iron, Total 0.3 mg/l 35.4 52.9 130
Lead, Total 0.025 mg/I 0.0851 0.1719 0.1210
Magnesium, Total 35 mg/l 71.7 64.8 158
Manganese, Total 0.3 mg/l 2.441 2.345 6.813
Mercury, Total 0.0007 mg/I 0.00018 J 0.00044 0.00060
Nickel, Total 0.1 mg/l 0.0753 0.0867 0.1628
Potassium, Total NA mg/l 27.3 16.2 26.8
Selenium, Total 0.01 mg/I 0.007 0.009 0.011
Silver, Total 0.05 mg/l 0.0003 0.0004 0.0003
Sodium, Total 20 mgl/l 76.4 24.3 29.8
Thallium, Total 0.0005 mgy/I 0.0003 0.0005 0.0012
Vanadium, Total NA mg/l 0.0491 0.0747 0.1234
Zinc, Total 2 mgl/l 0.1614 0.2516 0.3743
Notes
U - Not Detected - Value detected above NY TOGS limit

J - Value is Estimated

All concentrations are reported in milligrams per liter (mg/L) or parts per million.
*NYSDEC Technical and Operational Guidance Series (1.1.1)

Ambient water Quality Standards and Guidance Values and

Groundwater Effluent Limitations June 1998
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1.0 INTRODUCTION

This report presents the results of a Phase | Environmental Site Assessment (ESA)
conducted by GZA GeoEnvironmental of New York (GZA) for the West Side
Federation for Senior and Supportive Housing, Inc. (Client, User and WSFSSH) at the
property identified as 153 — 157 Sherman Avenue, New York, New York (Site). The
Site is currently owned by Golnat Realty Co. The Site is improved by a one-story
vacant building at each address. The Site visit as part of this environmental assessment
was conducted on August 26, 2010, by GZA Project Manager Stephen Kline and GZA
Staff Engineer Claire-Elise Orleach. Authorization to proceed on this project was
granted in accordance with the signed proposal for services, dated August 20, 2010.

1.1 Project Objectives

The objectives of this Phase | ESA were:

« to render an opinion as to whether surficial or historical evidence indicates the
presence or likely presence of recognized environmental conditions which have
the potential to result in the presence of hazardous substances or petroleum
products in the environment, as defined in the American Society for Testing and
Materials (ASTM) Standard Practice E1527-05 for Phase | ESAS;

« to provide the Client a preliminary visual assessment of potential hazardous
materials; and

« to assist the User in satisfying one of the requirements for qualifying for certain
Landowner Liability Protections under the Comprehensive Environmental
Response Compensation and Recovery Act (CERCLA).

As defined by ASTM E1527-05, the term recognized environmental condition (REC)
means “the presence or likely presence of any hazardous substances or petroleum
products on a property under conditions that indicate an existing release, past release,
or material threat of a release of any hazardous substances or petroleum products into
structures on the property or into the ground, groundwater, or surface water of the
property. The term includes hazardous substances or petroleum products even under
conditions in compliance with laws. The term is not intended to include de minimis
conditions that generally do not present a material risk of harm to public health or the
environment and that generally would not be the subject of an enforcement action if
brought to the attention of appropriate governmental agency.”

The following omissions from the ASTM 1527-05 guidelines are noted for this report.

e Areas of the Site were not accessible due to locked doors and safety
consideration (see Section 6.0).
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e Vicinity reconnaissance limited to 0.125 mile radius due to dense urban
nature of the Site. This data gap is not considered significant.

e Due to the Client’s schedule constraints, not all local file review results have
been completed at the time of this report (see Section 8.3). However,
pertinent documents will be forwarded to WSHSSF upon receipt.

1.2 Scope of Services

GZA's assessment of the Site was completed in general accordance with ASTM E1527-
05 and the proposal for services. We understand that this assessment is not funded with
a federal grant awarded under the United States Environmental Protection Agency
(USEPA) Brownfield Assessment and Characterization Program.

GZA's scope of services consisted of the following activities:

e a site reconnaissance to make surficial observations for evidence of recognized
environmental conditions;

o alimited visual review of potentially hazardous building materials;

e an interview with the Key Site Manager, Niel Claremon, the son of the owner of the
property;

e review of the Site history through selected ASTM Standard Historical Sources;

o review of federal and state regulatory agency databases identified by ASTM for the
Site and selected radii around the Site;

e contact with local and state environmental regulatory agencies to inquire about
environmental conditions at the Site and in its vicinity;

e a review of the information provided to GZA by Client as part of the “User
responsibilities” described in ASTM 1527-05;

 avicinity reconnaissance of properties within 0.125-miles of the Site;

« areview of adjoining properties to identify the potential use of hazardous materials;
and

o the preparation of this report of our findings.

This report presents GZA's field observations, results, and opinions related to apparent
environmental conditions at the Site. This report is subject to modification if subsequent
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information is developed by GZA or any other party. This report is also subject to the
limitations presented in Section 13.0 and Appendix A.

2.0 SITE INFORMATION

The following information was obtained during GZA's Site reconnaissance and from
interviews with people knowledgeable about the Site. Photographs depicting Site
conditions at the time of GZA's assessment are presented in Appendix B. Additional
information on Site use and area observations and activity at the Site is contained in
Sections 6.0 and 7.0.

2.1 Site Location

The Site is located in the Washington Heights section of Manhattan on the south side of
Sherman Avenue between Academy Street and West 204" Street. The Site is bordered
by commercial properties to the west, a church to the east, and residential properties to
the south of the Site. A Site Location Plan is presented in Figure 1, and a map of the
Site and adjacent properties is presented in Figure 2.

2.2 Site Description

The Site is comprised of three buildings located at the following addresses: 153
Sherman Avenue, 155 Sherman Avenue and 157 Sherman Avenue. A one story
building with a basement is located on the northern portion of each address on the
Site. The property is identified by the NYC Building Department as Borough of
Manhattan Block 2221 and Lot 5. The size of the property is approximately 12,000
square feet and the buildings cover approximately 7,275 square feet of the Site. The
southern portion of the Site is currently undeveloped and is covered with overgrown
vegetation, several trees, solid waste and construction debris. It is surrounded by a
concrete wall to the west, a chain link fence to the south and an iron gate to the east.
A fire reportedly occurred in 2007 in the buildings at 153 and 155 Sherman Avenue.
It damaged the majority of the roof which was subsequently removed and caused
damage to the rest of the building. The building at 157 Sherman Avenue was not
affected by the fire but appears to have been abandoned for several years. The
buildings are located adjacent to the sidewalk. A Site Plan is presented as Figure 3.

2.3 Current Site Use

The Site is developed by three commercial properties with up to five units, which are
currently vacant. Significant damage to 153 and 155 Sherman Avenue makes them
unusable in their current condition. The building at 157 Sherman Avenue used to be a
medical and dental clinic. The historic use of the Site is discussed in more detail in
Section 4.0.
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2.4 Adjoining Property Use

The adjoining properties are as follows:

Direction Property Use

From The Site

North Sherman Avenue and residential properties across the street
West Commercial and an alley and residential

South Residential

East Church

Refer to Figure 2 for a plan of the Site and adjacent properties.

2.5 Area Use
The surrounding neighborhood is characterized by dense urban development primarily

a combination of commercial and residential properties consisting of mostly multiple
story buildings.

2.6 Site Utilities

The Site is currently not connected to any utilities according to the key site manager. The
building has previously been heated using natural gas. The Site is served by municipal
sewer and municipal water supply provided by New York City.

3.0 ENVIRONMENTAL SETTING

The following subsections provide information regarding the general physiographic,
hydrologic, and soil conditions in the area of the Site.

3.1 Regional Physiography

Based on a review of the United States Geological Survey (USGS) Topographic Map
for the Central Park, New York Quadrangle dated 1976, the Site generally slopes
downward to the south-southeast towards the Harlem River with an average ground
surface elevation of approximately 25 feet above mean sea level (MSL) based on the
National Geodetic Vertical Datum (NGVD, 1929). The Site is approximately 0.38
miles to the west of the Harlem River.

3.2 Regional And Site Geology

The geology of New York County (Manhattan Island) consists of a consolidated
bedrock base of metamorphic rocks of pre-Cambrian age overlain by an
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unconsolidated layer of upper Pleistocene deposits. Over three quarters of the island
is made up of the Manhattan Schist, with the Inwood Limestone present in two small
areas in northern Manhattan. The Manhattan Schist is a dark-grey to black micaceous
rock composed of biotite, muscovite, quartz and feldspar. The formation contains
some irregular fractures and joints, by which groundwater can move; however, the
Manhattan Schist is considered a poor aquifer. The Inwood Limestone is thinly
bedded marble and is considered a poor producer of groundwater.

The unconsolidated materials on Manhattan are almost entirely made up of upper
Pleistocene deposits. The Pleistocene deposits are composed of till and stratified drift.
The till is composed of boulders, cobbles, sand, silt, and clay sized materials. The till
is less than 25 feet thick in most places, and is not a good aquifer. In the northern
section of the island there are bodies of stratified drift. The stratified drift is
predominantly made up of sand-sized material and gravel, but clay may also be
encountered. The drift material fills in depressions in the bedrock caused by faults and
weathering and may be up to 175 feet thick. The stratified drift is considered a good
producer of groundwater with pumping rates of about 150 gallons per minute. Salt
water intrusion is likely in the wells producing in the drift material.

Based on the review of the Bedrock Map of Manhattan, the bedrock surface is
observed at greater than 36 feet above mean sea level to the West of the Site and
sloping steeply downward towards the Harlem River. As discussed in Section 6.1.16,
bedrock in the vicinity of the Site was observed at grade.

3.3 Regional and Site Hydrogeology

Groundwater is anticipated to generally follow the mildly sloping topography with a
northwest to southeast gradient, in the direction of the Harlem River. Subsequent
references to upgradient or downgradient locations in relation to the Site are relative to
this anticipated southeasterly direction of groundwater flow. However, localized
gradients in the vicinity of the Site may vary due to heterogeneous subsurface
conditions and/or the presence of underground utilities and subway tunnels. The Site
and surrounding area are serviced by the public water supply. The groundwater at,
and in the vicinity of, the Site is not used as a public drinking water aquifer.

4.0 HISTORICAL USE INFORMATION

The Site history was developed from ASTM Standard Historical Sources provided by
Environmental Database Resources (EDR). A list of sources interviewed is included
in Section 9.0.

ASTM indicates that “all obvious uses of the property shall be identified from the
present, back to the property’s first developed use, or back to 1940, whichever is
earlier.” ASTM further indicates that “data failure is not uncommon” when trying to
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establish the historical use of a property. A historical summary is provided in Section
4.1 below. Specific details obtained from ASTM historical sources are contained in
subsequent sections.

4.1 Site and Area History Summary

Based on review of Sanborn maps all three properties were developed with buildings
between 1913 and 1935 and have remained commercial properties since this date. The
Site is first listed in the city directory search results as a commercial property in 1927.
The surrounding area was developed with residential and commercial properties
primarily between 1913 and 1935.

4.2 City Directories Review

EDR provided City Directories for the Site and neighboring properties from the
following years. The addresses on the Site are identified from 1927 to 2006 as
follows:

Address Years of Identification

153 Sherman 1927, 1938, 1942, 1973, 1988, 1998, 2000, 2006
155 Sherman 1938, 1942, 1983, 1988, 1993, 1998, 2000, 2006
155A Sherman 1927, 1983, 1988, 1993, 1998

157 Sherman 1983, 1988, 1993, 1998, 2000, 2006

157A Sherman 1927

These listings are provided in Appendix C.

The Site at 153 Sherman is identified as varied commercial properties: in 2006 as 153
Pharmacy Corp; in 2000 and 1998 as EI Mundo Shipping & Furniture; in 1988 as El
Melibel Restaurant; in 1973 The Club Bolero; in 1942 and 1938 as Homestead Grill;
and in 1927 as Jeffrey Thos Fruits and Vegetables and Piston Gus butcher.

The Site at 155 Sherman is identified as varied commercial properties: in 2006 as G &
G Hair Extension Supply, Chan’s Kitchen, and 24 Hour Emergency Locksmith; in
2000 as Eca Liquor Inc and Chan’s Kitchen; in 1998 as Eca Liquor Inc; in 1993 and
1988 as Taino Liquor; in 1983 as Model Wiring Corporation; and in 1942 and 1938 as
Rosenbaum M Partner. The Site is also listed at 155A Sherman in 1998, 1988 and
1983 as Chan’s Kitchen and in 1927 as Bluebird Cleaners & Dyers. Historic cleaners
and dyers have the potential to have used hazardous materials in its operations.
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The Site at 157 Sherman is identified as varied commercial properties: in 2006 as
Citident and Delmonte Ramon MD; in 2000 as Quality Health Center; in 1998, 1993
and 1988 as Citident, Sherman Medical & Dental Office and Mahesh Pharmacy; and
in 1983 as Esperanza Beauty Parlor and LMS Electrical Service. The Site is also
listed at 157A Sherman in 1927 as Sobel Harry Dairy.

Surrounding properties were listed as primarily residential and commercial. The
property at 151 Sherman Avenue is listed in 1927 as Trefolex, a lubrication
manufacturer and machine shop. This facility had the potential for the use of
hazardous materials and petroleum products.

4.3 Historic Topographic Map Review

Completion of a historic topographic map review was not included in the scope of this
assessment. Two historical sources have been included in this report; therefore this
does not represent a significant data gap.

4.4 Aecrial Photograph Review

Completion of an aerial photograph review was not included in the scope of this
assessment. Two historical sources have been included in this report; therefore this
does not represent a significant data gap.

4.5 Historic Atlas Review

EDR provided Sanborn Fire Insurance Maps from 1893, 1900, 1913, 1935, 1950,
1968, 1969, 1977, 1979 though 1981, 1983, 1985, 1986, 1988, 1989, 1991, 1992, 1994
through 1996, and 2001 through 2005. These maps are provided in Appendix D.

1893

The Site and adjacent southern, western and eastern properties are undeveloped.
Sherman Avenue, West 204™ Street and Academy Boulevard are visible to the east
and west of the Site.

1900

The Site remains undeveloped. The adjoining property to the east is now developed
with one structure in the northern portion of the Site which meets the sidewalk and one
structure in the southern portion of the Site. There is a small building on the property
to the Site of the south. Other adjoining properties remain undeveloped.
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1913

The Site and surrounding properties are similar to 1900 conditions; with the exception
that residential structures are visible one block east and one block west of the property.

1935

The Site is developed with structures on the northern portion of the Site. The
structures are one story buildings with a basement. Six skylights are identified on the
structure at 153 Sherman. One skylight is identified on the southern portion of the
building at 155 Sherman and one skylight is identified on the southern portion of the
building at 157 Sherman. The buildings at 155 Sherman and 157 Sherman are
respectively identified as M. Prints and S. Carpenters. All adjoining properties are
now developed with structures. The adjoining property to the west is identified as a
bakery. The surrounding area is now developed with structures throughout the area as
identified on the Sanborn map. Only five lots are identified as being undeveloped.

1950

The Site and surrounding properties are similar to 1935 conditions; with the exception
that the structures on the Site are now identified as fireproof.

1968 and 1969

The Site and surrounding properties are similar to 1935 conditions.

1977

The Site is similar to 1969 conditions. The surrounding property is similar to 1969
conditions except for the property at 161 Sherman which is now identified as a

community center.

1979, 1980, 1981, 1983, 1985

The Site and surrounding properties are similar to 1977 conditions.
1986

The Site and surrounding properties are similar to 1985 conditions with the exception
that the adjoining property to the east is now identified as a residential property.

1988 and 1989

The Site and surrounding properties are similar to 1986 conditions.
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1991

The Site and surrounding properties are similar to 1986 conditions with the exception
that the structure on the northern portion of the adjoining property to the east which is
now identified as a public or institutional property.

1992, 1994, 1995 1996 and 2001 through 2005

The Site and surrounding properties are similar to 1991 conditions. Note that the most
recent Sanborn map which is from 2005 does not depict the changes to the property
since the fire in 2007. Only one third of the roof remains on the building at 153
Sherman and the roof for the building at 155 Sherman does not exist.

4.6 Environmental Lien Search

A title search was provided by the Client and is located in Appendix E. No
environmental liens were identified in the results of the title search.

4.7 Title Search and History of Ownership

GZA performed a Property Transaction Record search of the Office of City Register
New York City Department of Finance. The property is listed under the ownership of
Golnat Realty Co. and Irving Claremon since 1974 which is the earliest record available
on the search.

A title search was provided by the Client and is located in Appendix E.

4.8 Building Department Records

GZA reviewed information available at the New York City Department of Building’s
Information System (BIS). The record for 153 — 157 Sherman Avenue, New York,
New York is identified by the NYC Building Department as Block 2221 Lot 5. It is
listed within a commercial property overlay (designated C1-4). One Certificate of
Occupancy was found in the NYC BIS. On June 30, 1933, a Certificate of Occupancy
was issued for an existing non-fireproof building in a business district with a cellar
designated as storage and boiler room and a first floor designated as a restaurant with
dancing and retail stores. The certificate was issued to Louis Newman. A copy of this
certificate is provided in Appendix F. A total of 23 NYC Department of Buildings
violations have been issued of which only one have been closed. A total of eight
Environmental Control Board (ECB) violations have been issued since 1998 only two
of which have been closed. A total of nine complaints are listed as having been issued
and resolved since 1998. Two of these were issued in 2007: one of these was for
failure to maintain the property after serious damage caused by fire and the other was
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for structural instability after the fire. No issues of environmental concern were
identified in the NYC BIS.

5.0 PREVIOUS SITE INVESTIGATIONS

According to the User, there are no previous environmental reports of which the
current owner is aware. The Site has been owned by the current owner since at least
1978.

6.0 SITE RECONNAISSANCE

The purpose of GZA’s Site reconnaissance was to make surficial observations for
evidence of RECs that could result in the presence of hazardous materials or
petroleum in the environment. GZA Staff Engineer Claire-Elise Orleach and GZA
Project Manager Stephen Kline visited the Site on August 26, 2010, accompanied by
Laura Tavormina of WSFSSH. GZA accessed and reviewed reasonably ascertainable
areas of the Site. Since the Site manager did not have the key to the lock of the building
155 Sherman Avenue, GZA was not able to access that portion of the Site.
Observations of this section were made through the fence. Neither the Site Manager,
nor GZA were able to identify the entrance to the basement at 157 Sherman.
Therefore, GZA was unable to access the basement (if any) of that portion of the Site.

Observations were documented and pertinent features were photographed. Site

photographs are presented in Appendix B. A summary of observations is presented
below.

6.1 Exterior Observations

The Site, which consists of three one-story buildings with basements side-by-side and
undeveloped land, was visually assessed for RECs. The following subsections describe
the exterior portion of the Site.

6.1.1 Underground Storage Tanks

A cap was observed on the sidewalk north of the Site and in between 153 Sherman and
155 Sherman. A photograph of the cap is included in Appendix B. This is a surficial
indication of either an underground storage tank (UST) or a basement aboveground
storage tanks (AST). As noted above, GZA was not able to access the basement at 155
Sherman Avenue during our Site visit.
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6.1.2 Aboveground Storage Tanks

No evidence of ASTs was observed on the exterior portions of the Site. However, a
former fill port was noted on the Site visit of Sherman Avenue amd GZA was unable to
access the basement of 155 Sherman Avenue during the Site visit.

6.1.3 Hazardous Substances or Petroleum Products Use

Various types of debris were observed throughout the undeveloped section in the
southern portion of the Site. This included: plastic, sheet rock, piping, concrete, brick,
paint cans, glass, and electrical parts. However, none of these are expected to result in
the presence of significant hazardous materials or petroleum products.

6.1.4 Staining

With the exception of typical staining associated with urban settings and of residue from
the fire, surficial staining was not observed on the exterior areas of the property.

6.1.5 Electrical Transformers/Equipment

Pieces of miscellaneous electrical debris were identified in the undeveloped portion of
the Site. No evidence of electrical transformers was observed during GZA’s exterior
Site reconnaissance.

6.1.6 Sumps, Drywells, and Storm Drains

No surficial evidence of exterior drywells or sumps was observed during GZA's Site
reconnaissance.

6.1.7 Pits, Ponds, and Lagoons

No surficial evidence of pits, ponds, or lagoons was observed during GZA's exterior Site
reconnaissance.

6.1.8 Wells
No wells were observed at the Site.

6.1.9 Solid Waste

Various types of solid waste were observed throughout the undeveloped section in the
southern portion of the Site. This included: plastic, sheet rock, piping, concrete, brick,
paint cans, glass, and electrical parts. A pile of the waste was observed in the
northwest corner of the undeveloped area. The Site is currently unoccupied and no
solid waste collection occurs.
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6.1.10 Process Wastewater

There is no process wastewater generated at the Site.

6.1.11 Septic System

The Site is currently serviced by the municipal sewer system. No evidence of a septic
system was observed at the Site

6.1.12 Stressed Vegetation

Stressed vegetation was observed throughout the undeveloped portion of the Site. The
presence of illicit dumping of solid waste has inhibited the growth of vegetation in
some areas.

6.1.13 Soil/Water Sampling

No subsurface exploration or chemical analysis has been included as part of GZA's
scope of services.

6.1.14 Oil/Water Separators

No evidence of oil/water separators was observed.

6.1.15 Surface Water Runoff

Surface water runoff is likely directed to storm drains located along Sherman Avenue
or infiltrate on Site.

6.1.16 Other Observations

There are no windows and the front of the building facing Sherman Avenue is boarded
over.

There is difference in elevation of several feet between the Site and the adjoining
property to the south which is at a lower elevation. A retaining wall is located at the
border between these two properties.

There is a rock outcrop at the south east corner of the property where the land raises in
grade.

6.2 Interior Observations

The following subsections describe the interior portion of the Site.
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6.2.1 Construction

The Site buildings were constructed between 1913 and 1935 with a partial basement.
The roof consists of flashing, a rubberized membrane. In 153 and 155 Sherman, the
remains of wood structural beams were observed. Only one third of the roof at 153
Sherman remains and none of the roof remains at 155 Sherman. The interiors at 153
and 155 Sherman Avenue have ceramic tiling. The interior of 157 Sherman Avenue
and the southern portion of 153 Sherman Avenue have vinyl floor tile. The walls are
composed of wallboard and have been mostly destroyed in the 153 and 155 Sherman
and the brick walls are exposed. The ceiling in 157 Sherman is composed of drop
ceiling tiles which are approximately five feet beneath a copper ceiling.

6.2.2 Heating and Cooling Systems

Heat at the Site is provided by forced air powered by natural gas. A gas meter was
observed in the northern portion of the basement at 153 Sherman and a pipe which
appears to be natural gas piping was observed on the ceiling in the northern portion of
the basement going west to east. The building at 157 Sherman uses an HVAC system
that vents directly to the exterior of the building with a unit that is located on the
southern portion of the roof. The HVAC system is not currently operating. The
basements of 155 Sherman and 157 Sherman were not able to be accessed. The fill port
of the exterior indicates that fuel oil may have been used at 155 Sherman Avenue at one
time.

6.2.3 Current Site Use

The Site is currently owned by Golnat Realty Co. The Site building is currently
unoccupied.

6.2.4 Chemical Use and Storage Areas

Since the buildings at 153 and 155 Sherman have been damaged by a fire, there is no
evidence indicating possible location of chemical use or storage areas in these
buildings.

At 157 Sherman Avenue, a room which was labeled Janitor’s Closet was observed in
the medical offices. Paint cans and products labeled as “Tank and Transport Cleanser
Component 1” and “Tank and Transport Cleanser Component 2 from Air Techniques,
Hicksville, New York, a manufacturer of dental products, were observed. A room
labeled dental suite was observed in the eastern portion of the building which could
potentially contain dental solvents and mercury. Piping in the room appears to
indicate the removal of sink.
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6.2.5 Hazardous Wastes Generated and Waste Storage Areas

GZA observed waste throughout the interior of the buildings on Site spread on the
ground. A pile of municipal waste was observed in the northern room of the building
at 157 Sherman, which was once the reception area.

Old fluorescent light bulbs some of which appeared broken were observed in the
basement of 153 Sherman hanging off the ceiling and laying on the floor.

6.2.6 Stains or Corrosion

The interiors of buildings at 153 and 155 Sherman have been damaged by the fire which
occurred in 2007. There is staining and corrosion of building materials throughout these
two buildings.

No stains or corrosion were observed in the building at 157 Sherman; however the
building has been unoccupied since 2007 and visibility was limited during the Site
reconnaissance due to a lack of lighting.

6.2.7 Floor Drains or Sumps

No floor drains or sumps were observed during the Site reconnaissance.

6.2.8 Transformers

Old electrical equipment was observed in the basement of the building at 153 Sherman
in the south east corner of the Site. This equipment should be evaluated prior to
demolition for polychlorinated biphenyls (PCBs) and mercury containing components.

6.2.9 Other Interior Observations

Extensive water intrusion observed may result in amplified fungal/mold growth and
should be addressed if there are plans to renovate the building.

The age of the light ballasts indicate that they may contain PCBs and should be
evaluated prior to future demolition and renovation activities.

6.2.10 Asbestos-Containing Building Materials

Although asbestos-containing building material is a non-scope item for Phase | ESAs
according to ASTM E1527-05, at the Client’s request GZA’s scope of services was
expanded to include a limited visual assessment for exposed, friable asbestos-
containing building materials (ACBM) in readily accessible areas of the Site. During
the Site reconnaissance GZA focused on identifying 1) surfacing materials, 2) exposed
thermal system insulation, and 3) friable miscellaneous materials, all of which are
likely to contain asbestos in their composition. GZA observed several sources of
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potential asbestos-containing material (ACM) in the Site buildings including:
electrical panels and insulation, drywall, acoustical ceiling tiles in 157 Sherman
Avenue, vinyl floor tiles and underlying mastic in the rear section of 153 Sherman
Avenue and throughout 157 Sherman Avenue, roof materials and roof flashing. The
window glazing and caulking in 157 Sherman is also suspect to be an ACM. We note
that the roofing material in the construction demolition debris likely also contains
ACM which should be evaluated before disposal. Due to the age of the building, other
ACMs may also be present in the walls and above the drop ceiling not observed during
the Site visit. Suspect ACM will need to be evaluated to determine if it will require
special handling during planned demolition activities.

6.2.11 Lead Based Paint

Lead-based paint (LBP) for residential use was banned in New York in 1960 and by
the Consumer Products Safety Commission in 1978. As the building was constructed
before the 1960s, it is likely that the exposed and/or underlying layers of paint may
contain lead. There appeared to be multiple layers of paint on the doors, copper roof,
window sills and molding.

7.0 VICINITY RECONNAISSANCE

As part of GZA's Site assessment, a reconnaissance of the properties adjoining the Site,
and properties within a 0.125-mile radius of the Site, was conducted from public
properties. The results of GZA's vicinity reconnaissance are presented below.

7.1 Hazardous Materials at Adjoining Properties

Currently there is a dry cleaner at 149 Sherman Avenue, which is listed at Sion
Drycleaners. This facility has or had the potential for the use of hazardous materials.
There are no other adjoining properties surrounding the Site that are likely to use or
store significant quantities of hazardous materials, with the exception of fuel oil for
heating purposes. Refer to Figure 2.

7.2 Hazardous Materials at Vicinity Properties

The Site is located in mixed-use area occupied by commercial and residential
properties. To the west of the property, there is a car audio repair shop. This facility
has or had the potential for the use of hazardous materials and petroleum products.
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8.0 REGULATORY DATABASE REVIEW

The following section is based on public information obtained from various federal,
state, and local agencies that maintain environmental regulatory databases. These
databases provide information about the regulatory status of a property and incidents
involving the use, storage, spillage, or transportation of oil or hazardous materials.
Information was gathered by GZA personnel and by a professional data search service,
EDR. A discussion of the reviewed information is presented in the following sections
and a copy of the database report is presented as Appendix G.

8.1 Federal Agency Databases

Federal databases were provided by EDR and reviewed by GZA. These reports and the
search distances used to review these databases are presented below. The databases are
considered current as of the date provided.

Date ASTM
Database Updated Search
Radius
National Priorities List (NPL). The NPL, or Superfund sites list,
is the EPA's database of confirmed uncontrolled or abandoned .
NI - . : 3/31/10 1 mile
hazardous waste sites identified for priority remedial actions under
the Superfund program.
Delisted NPL. Sites that have been removed from the NPL list.
Sites may be deleted from the NPL when no further response is 3/31/10 0.5 mile

warranted.

Comprehensive Environmental Response, Compensation, and
Liability Information System (CERCLIS). The CERCLIS
database is an EPA compilation of sites that the EPA has | 1/29/2010 0.5 mile
investigated or is currently investigating for a release or threatened
release of hazardous substances.

Comprehensive Environmental Response, Compensation, and
Liability Information System- No Further Remedial Action 6/23/2010
Planned (CERCLIS-NFRAP). The CERCLIS-NFRAP database 0.5 mile
is an EPA compilation of sites that have been investigated and
removed and archived from CERCLIS.

Resource Conservation and Recovery Act (RCRA) Generator
Database. The EPA's RCRA program identifies hazardous waste
generators and tracks hazardous waste from the point of generation

to the point of disposal. If less than 1,000 kilograms but more than Site and
100 kilograms of hazardous waste is generated per month, the | 3/25/2010 adjoining
facility is a small quantity generator. If more than 1,000 kilograms properties

of hazardous waste or more than 1 kilogram of acute hazardous
waste is generated per month, the facility is a large quantity
generator.

RCRA Treatment, Storage and Disposal (TSD) Facility
Database. The RCRA TSD Facilities database is a compilation by
EPA of reporting facilities that store, treat or dispose of hazardous
waste.

2/17/2010 0.5 mile
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Date ASTM
Database Updated Search
Radius

RCRA Corrective Action Database (CORRACTS). The RCRA
CORRACTS list is the EPA’s list of treatment, storage, or disposal | 2/17/2010 1 mile
facilities subject to corrective action under RCRA.

Emergency Response Notification System (ERNS). The ERNS
list is a national database used to collect information on reported
releases of oil and hazardous substances. The database contains

information from spill reports made to federal authorities including 71912010 Site only
the EPA, the U.S. Coast Guard, the National Response Center, and

the Department of Transportation.

Federal Engineering Controls Registry. A listing of sites with

engineering controls in place. Engineering controls include various Site only

forms of caps, building foundation, liners, and treatment methods | 12/20/2009
to create pathway elimination for regulated substances to enter
environmental media or effect human health.

Federal Institutional Controls Registry. A listing of sites with
institutional controls in place. Institutional controls include
administrative measures such as groundwater use restrictions,
construction restrictions, property use restriction, and post | 12/20/2009
remediation care requirements intended to prevent exposure to
contaminants remaining on site. Deed restrictions are generally
required as part of institutional controls.

Site only

8.1.1 NPL

A review of the NPL indicated one property located within the ASTM recommended
search radius of the Site. This property is located 0.53 miles from the Site and is in
the Hudson River. It is not considered a concern to the Site due to its distance from the
Site.

8.1.2 Delisted NPL

A review of the delisted NPL sites indicated no properties located within the ASTM
recommended search radius of the Site.

8.1.3 CERCLIS Database

A review of the CERCLIS database indicated no properties located within the ASTM
recommended search radius of the Site.

8.1.4 CERCLIS-NFRAP Database

A review of the CERCLIS-NFRAP database indicated no properties located within the
ASTM recommended search radius of the Site.
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8.1.5 RCRA Database

A review of the RCRA databases indicated six properties located within the ASTM
recommended search radius of the Site. One of these is on a property, Sion Cleaners,
which GZA considers to be a concern due to its proximity to the Site. The other 5 are
not considered of concern to the Site due to their distance from the Site.

8.1.6 TSD Facility Database

A review of the RCRA TSD database indicated no properties located within the
ASTM recommended search radius of the Site.

8.1.7 CORRACTS Database

A review of the RCRA CORRACTS database indicated no properties located within
the ASTM recommended search radius of the Site.

8.1.8 ERNS Database

A review of the ERNS database indicated no properties located within the ASTM
recommended search radius of the Site.

8.1.9 Federal Engineering Controls Reqistry

A review of the Federal Engineering Controls Registry did not identify any properties
within the ASTM recommended search radii of the Site.

8.1.10 Federal Institutional Controls Reqistry

A review of the Federal Institutional Controls Registry did not identify any properties
within the ASTM recommended search radius of the Site.

8.2 State Agency Database Review

Search results from the five state databases listed below were provided by EDR and
reviewed by GZA. The results are considered current as of the date provided.

Database Date ASTM
Search
Radius

Inactive Hazardous Waste Disposal Sites in New York State | 5/24/2010 1 mile

(SHWS). The State Superfund Program, the cleanup program
for inactive hazardous waste sites.

Hazardous Substance Waste Disposal Site Inventory | 5/24/2010 0.5 miles
(HSWDS). This list included known or suspected hazardous
substance waste disposal sites. Sites delisted from the Registry
of Inactive Hazardous Waste Disposal Sites are also included.
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Database Date ASTM
Search
Radius
Spills Information (SPILLS). Data collected on spills reported | 5/24/2010 0.125 miles
to the NYSDEC.

Petroleum Bulk Storage (UST). Complied list of sites with | 6/17/2010 Site and
petroleum storage capacities between 1,100 and 400,000 adjoining
gallons. properties
Aboveground Storage Tank (AST). 6/17/2010 0.25

Leaking Underground Storage Tanks (LTANKS) 5/24/2010 0. 5 miles

An inventory of reported leaking storage tanks incidents. The
causes of the incidents are tank test failures, tank failures, or
tank overfills.

Solid Waste Facilities/Landfill Sites (SWF/LF). 7/14/2010 0.5 mile
Typically contains an inventory of solid waste disposal facilities
or landfills, these may be active or inactive facilities or open
dumps that failed to meet RCRA subtitle D Section 4004

criteria.

State/Tribal Institutional Control/Engineering Control | 5/24/2010 Site
Registry

State/Tribal Brownfield Sites 5/24/2010 0.5 miles
State/Tribal Voluntary Cleanup Sites (VCP) 5/24/2010 0.5 miles

8.2.1 SHWS Database

A review of the SHWS database did not identify any properties within the ASTM
recommended search radius of the Site.

8.2.2 HSWDS Database

A review of the HSWDS database did not identify any properties within the ASTM
recommended search radius of the Site.

8.2.3 SPILLS Database

A review of the SPILLS database indicated 25 spills located within the ASTM
recommended search radius of the Site. GZA does not consider any of these to be a
concern to the Site due to the distance of these incidents from the Site and the fact that
all of these cases have been closed by the NYSDEC.

8.2.4 UST Database

A review of the UST database indicated 23 registered located within 0.25 -mile of the
Site. Twenty-two of these USTs are located more than 0.1 mile from the Site and are
therefore not considered a concern to the Site. An UST is located in a residential
building at 66 Post Avenue 0.07 mile downgradient of the Site and is therefore not
considered a concern.
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8.2.5 LTANK Database

A review of the LTANK database indicated 50 incidents located within %2 -mile of the
Site. GZA does not consider any of these to be a concern to the Site due to the
distance of these incidents from the Site and the fact that all of these cases have been
closed by the NYSDEC.

8.2.6 SWF/LF

A review of the SWF/LF database did not identify any properties within the ASTM
recommended search radius of the Site.

8.2.7 State/Tribal Institutional Control/Engineering Control Reqistry

A review of the State/Tribal Institutional Control/Engineering Control Registry
database did not identify any properties within the ASTM recommended search radius
of the Site.

8.2.8 State/Tribal Voluntary Cleanup

A review of the Voluntary Cleanup Program (VCP) database indicated one incident
located within Y2 -mile of the Site. This property is located of 0.363 miles cross-
gradient from the Site; and is therefore not considered a concern.

8.2.9 State/Tribal Brownfield Site

A review of the State/Tribal Brownfield Site database did not identify any properties
within the ASTM recommended search radius of the Site.

8.2.10 Other Databases Reviewed

The results of the search of available records from the following databases were also
reviewed: Aboveground Storage Tanks (AST), Historic Leaking USTs and ASTS,
Historic USTs, Historic Spills, RCRA Non-Generators, Manifests and Dry Cleaners.
The only identified records for the Site and adjoining properties are at Sion Dry
Cleaners in the Manifest and Dry Cleaners databases.

8.3 Local Requlatory Agencies

GZA contacted the New York City Fire Department, New York City Department of
Health and Mental Services and the New York State Department of Environmental
Conservation to request any environmental documents associated with the Site

property.
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The results of the search at the City of New York Fire Department (FDNY) are located
in Appendix H. One record was identified for this Site. A 275-gallon fuel tank was
sealed/removed on March 11, 1985. This fuel oil tank is likely the same tank
identified by the fill port during the Site reconnaissance.

Correspondence with the New York State Department of Environmental Conservation
is located in Appendix 1. No records were found for this Site.

GZA has not yet received responses to our requests from the New York City Health

and Mental Services. Pertinent documents will be forwarded to the Client upon
receipt.

9.0 INTERVIEWS AND REFERENCES

GZA reviewed the following sources as part of this assessment. The information
provided by each is discussed and referenced in the text.

e New York City Department of Finance; Property tax assessment information;
http://nycprop.nyc.gov/nycproperty/nynav/jsp/selectbbl.jsp.

e New York City Department of City Planning; Zoning information;
http://www.nyc.gov/html/dcp/html/zone/zh zmaptable.shtml.

o The City of New York Graduate Center; New York City Open Accessible
Space Information System (OASIS); http://www.0asis.net.

e New York City Department of Building; Building permit and actions
information; http://www.nyc.gov/html/dob/html/bis/bis.shtml.

e U.S. Department of the Interior Geological Survey, Central Park, NY and
Yonkers, NY Quadrangle. 7.5 Minute Series (Topographic) Map, 1979.

e Rock Datum Map of Manhattan (Borough President of Manhattan Datum),
1940.

e Hydrology of the Five Boroughs of New York City — New York City
Department of Design and Construction.

o Title Search, 153-157 Sherman Avenue, New York, New York — Old Republic
National Title Insurance Company
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10.0 USER RESPONSIBILITIES

GZA requested information from the User regarding title information, environmental
liens, Activity and Use Limitations (AULSs), and specialized knowledge or commonly
known information regarding the Site and reason for significantly lower purchase price
(if applicable). Under ASTM 1527-05, User responsibilities include:

e reviewing land title records and lien records for environmental liens or
Activity and Use Limitations (AULSs), and reporting this information to the
Environmental Professional;

e communicating to the Environmental Professional any ‘“specialized
knowledge or experience of the User” regarding recognized environmental
conditions (RECs) at the property;

e communicating to the Environmental Professional any “actual knowledge”
of the User of any environmental liens or AULS;

e “considering the relationship of the purchase price to the fair market value”
and communicating to the Environmental Professional any reason for a
significantly lower purchase price; and

e Communicating any “commonly known or reasonably ascertainable”
information regarding recognized environmental conditions at the property
to the Environmental Professional.

The above information was provided by the User and is included in Appendix J.

11.0 FINDINGS AND CONCLUSIONS

A Phase | ESA following the general guidance of the ASTM E1527-05 has been
conducted at 153 — 157 Sherman Avenue, New York, New York. The study included a
site reconnaissance, a review of Site history, a review of selected local, state and
federal regulatory records, a review of information provided by the User, and
interviews with persons and agencies familiar with environmental conditions at the
Site. No subsurface exploration or chemical testing of soil, groundwater, or hazardous
building materials was conducted, and no evaluation of radon was performed.

11.1 Findings
The findings below are based on the work conducted as part of this assessment.

e The Site is located on the southern side of Sherman Avenue between Academy
Street and West 204" Street. The Site is approximately 0.38 miles to the west of
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the Harlem River.

e Ground surface elevation at the Site is approximately 25 feet above mean sea
level. Based upon topographical features, groundwater flow is expected to be to
the south - southeast.

e The southern portion of the Site was developed between 1913 and 1935 with
three commercial buildings. These properties have been used as commercial
since their construction with various occupants.

e In 2007, a fire damaged large portions of the buildings at 153 and 155 Sherman
Avenue. The buildings have been unoccupied since that year.

e Afill line cap was observed on the sidewalk in between 153 Sherman and 155
Sherman indicating the likely storage of fuel oil on the Site. A search for records
for the Site at the FDNY identified a record of a 275-gallon fuel tank at 153
Sherman Avenue which was sealed/removed in 1985. It is likely that the fill line
cap observed is remaining from this tank. We note that the Site does not appear
in the historic spills database which would date back to the time of the tank
closure.

e Solid waste and construction material debris was observed throughout the
exterior and interior of the property. Old fluorescent bulbs and ballasts were
observed on the floor and hanging from the ceiling in the basement at 153
Sherman.

e OlId electrical equipment was observed on the Site in the basement of 153
Sherman.

e Suspect ACMs were identified in GZA’s preliminary visual assessment
included drywall, acoustical ceiling tiles, vinyl floor tiles and underlying
mastic, roofing materials and roof flashing. These materials were also found in
piles of debris throughout the Site.

e Given the age of the building, it is likely that the exposed and/or underlying
layers of paint may contain lead.

e A dry cleaner is located adjacent to the Site and listed in the RCRA-SQG,
Manifest and Drycleaners databases.

e There are 25 SPILLS incidents within Y.-mile of the Site that have been closed
by NYSDEC.

e There are 50 LTANK incidents within “2-mile of the Site. Only one of the
incidents remains open. The open incident reportedly had the spill contained to
the tank room.
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There are 23 registered USTs within 0.25 mile of the Site. None of these are
considered of concern to the Site.

The information regarding User responsibilities was provided by the Client and
is presented in Appendix J.

11.2 Conclusions and Opinions

Based on the findings presented above, it is GZA’s opinion that we have performed a
Phase | Environmental Site Assessment of the Site located at 153-157 Sherman
Avenue, New York, New York in conformance with the scope and limitations of
ASTM E1527-05. Any exceptions to, or deletions from, this practice are described in
Section 1.1 of this report.

GZA believes that the following Recognized Environmental Conditions (RECs) exist
for the Site:

The historic use of the Site as a cleaners and dyers is listed as occupying the
building at 155 Sherman Avenue in 1927; and

A petroleum fill port is located on the sidewalk between 153 Sherman Avenue
and 155 Sherman Avenue, which is a possible indication of the presence of an
UST, or an AST in the basement. According to the FDNY records, a fuel tank
was sealed/removed in 1985 from 153 Sherman Avenue.

This assessment has revealed the following environmental concerns in connection with
the Site:

There are a number of solid waste and universal waste disposal issues, which
will need to be addressed prior to development, including: construction and
demolition debris, and fluorescent light bulbs and light ballasts;

Old electrical panels in the basement of 153 Sherman may contain mercury or
other hazard materials.

A dental clinic was located in the building at 157 Sherman Avenue, which
indicates the possibility of mercury and other hazardous material use;.

The property at 151 Sherman Avenue is listed in the City Directory search
results in 1958 as Trefolex, a lubrication manufacturer and machine shop;

The property at 149 Sherman Avenue, 50 feet to the west of the Site, is currently
a dry cleaner called Sion Dry Cleaners;

Suspect ACMs include the electrical panels and insulation, drywall, acoustical
ceiling tiles, vinyl floor tiles and underlying mastic, roof materials and roof
flashing of the Site buildings and in the piles of debris throughout the Site;
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e Given the age of the building, it is likely that the exposed and/or underlying
layers of paint may contain lead; and

e If the building property were to be renovated, then the extensive water
intrusion which was observed may results in amplified fungal/mold growth.

It is GZA’s opinion that a subsurface and vapor intrusion investigation, including the
advancement of borings and soil gas implants and laboratory analysis of soil,
groundwater, air samples and a building hazardous materials survey is necessary to
confirm the presence or absence of hazardous materials associated with the concerns
referenced above.

It is GZA’s opinion that an evaluation of building materials and universal waste should
be considered prior to demolition.

12.0 ENVIRONMENTAL PROFESSIONAL STATEMENT

| declare, to the best of my knowledge and belief: that | meet the definition of
Environmental Professional as defined in §312.10 of 40 CFR 12; that | have the
specific qualifications based on education, training, and experience to assess a
property of the nature, history, and setting of the subject property; and that | have
developed and preformed the all appropriate inquiries in conformance with the
standards and practices set forth in 40 CFR 312. The signature of the Environmental
Professional is contained on the cover page of this report.

13.0 LIMITATIONS

GZA's site assessment was performed in accordance with generally accepted practices
of other consultants undertaking similar studies at the same time and in the same
geographical area, and GZA observed the degree of care and skill generally exercised
by other consultants under similar circumstances and conditions. GZA's findings and
conclusions must be considered not as scientific certainties, but rather as our
professional opinion concerning the significance of the limited data gathered during
the course of the environmental site assessment. No other warranty, express or
implied, is made. Specifically, GZA does not and cannot represent that the Site
contains no hazardous material, oil or other latent condition beyond that observed by
GZA during its site assessment. This report is also subject to the specific limitations
contained in Appendix A.

It should be noted that when an assessment is completed without subsurface
explorations and chemical screening of soil and groundwater beneath the site, no data
can be generated regarding latent subsurface conditions which may be the result of on-
site or off-site sources.
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This study and report have been prepared on behalf of and for the exclusive use of
WSFSSH, solely for use in an environmental assessment of the Site. This report and
findings contained herein shall not, in whole or in part, be disseminated or conveyed to
any other party, nor relied on by any other party in whole or in part, without the prior
written consent of GZA. However, GZA acknowledges and agrees that the Report may
be conveyed to the Lender associated with the proximate financing of the Site to the
extent set forth in our signed professional services agreement dated August 20, 2010.
Such parties' reliance upon the report shall be subject to all the Limitations, Terms and
Conditions set forth in the report and in the Proposal, referred to in the report and
incorporated therein. GZA's aggregate Liability to all parties who may come to rely
upon the report is limited to the amount set forth in the Terms and Conditions and is
not hereby expanded. Client acknowledges and agrees that reliance upon the report and
the findings in the report by any other party, or for any other purpose, shall be at that
party’s sole risk and without any liability to GZA.
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PHASE | ENVIRONMENTAL SITE ASSESSMENT
LIMITATIONS

Uncertainty not Eliminated

1.

No environmental site assessment can eliminate the uncertainty of the possible presence
of Recognized Environmental Conditions (RECs). This report was prepared to help
reduce, not to eliminate, such uncertainties. Consistent with American Society for
Testing and Materials (ASTM) Guidance (ASTM 1527-05), our opinions were
developed in light of the constraints imposed by time and budget.

Limits to Observations

2.

As indicated in the Report, we made observations for evidence of RECs at the Site and
for conditions at adjoining properties that could result in RECs at the Site. Observations
were made of the Site and of structures on the Site as indicated within the report. Where
access to portions of the Site or to structures on the Site was unavailable or limited, GZA
renders no opinion as to the presence of hazardous substances, hazardous wastes, or
petroleum products, or to the presence of indirect evidence relating to these materials,, in
that portion of the Site or structure. In addition, GZA renders no opinion as to the
presence of hazardous substances, hazardous wastes, or petroleum products, or to the
presence of indirect evidence relating to these materials, where direct observation of the
interior walls, floor, or ceiling of a structure on the Site was obstructed by objects or
coverings on or over these surfaces. Our opinions are necessarily based on these limited
observations. Additionally, some activities or events of potential interest, at the Site or
on adjoining properties, may have been transient and not observable at the time of our
visit.

Reliance on Information from Others

3.

We relied upon information made available by federal, state and local authorities, the
key site manager, and others. We did not attempt to independently verify the accuracy
or completeness of that information. Inconsistencies in this information which we have
noted, if any, are discussed in the Report.

Additional Information

4.

Additional opinions or information regarding RECs may be developed by the lender,
seller, buyer, or other parties. Such additional opinions or information may not fully
support the opinions provided in this report. In the event such additional opinions or
information is developed, we recommend that we be retained, in a timely manner, to
review this material. This will provide us the opportunity to evaluate and modify, as
necessary, the opinions provided in the Report

Compliance with Requlations and Codes

5.

Our services were performed to render an opinion on the presence of RECs. Unless
specifically addressed within the Report, we render no opinion on the compliance of
Site conditions or activities with local, state, or Federal codes or regulations.

Shelf Life

6.

The opinions expressed in this Report are based on conditions observed during the
course of our work on this Site; these conditions may change over time. ASTM
Guidance (see ASTM 1527-05) states that observations and opinions are only valid for
180 days. After 180 days, an update of portions of the Report may be necessary.
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SITE PHOTOGRAPHS
153-157 Sherman Avenue File No.: 41.0161917.00
New York, New York Photo Date: August 26, 2010

View of the Site looking south. View of the adjoining property to the east
looking south.

View of western portion of the Site (153- :
155 Sherman) looking south. View of the property north of the Site.
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SITE PHOTOGRAPHS
153-157 Sherman Avenue File No.: 41.0161917.00
New York, New York Photo Date: August 26, 2010
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dine » : View of the northern portion of 155
Sherman looking down.

View of the roofs o the bUI| ings Iooklng
west.

>
View of the floor tiles in the southern
portion of 153 Sherman looking down.

Vlew of the northern po;tlon of the roof of
157 Sherman looking south.

View of the exterior south face of building

s e
View of the southern portion of the roof of at 153 Sherman,

157 Sherman and the HVAC system looking
south.
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SITE PHOTOGRAPHS
153-157 Sherman Avenue File No.: 41.0161917.00
New York, New York Photo Date: August 26, 2010
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Health & Safety Plan

PHASE Il INVESTIGATION

153-157 Sherman Avenue
New York, NY

1.0 INTRODUCTION

This Health and Safety Plan (“HASP”) is developed for utilization during implementation of the
Phase Il Investigation (Phase Il) at the above referenced site located in the New York, New York
(the Site). The HASP is to be enforced by CA RICH’s Project Health and Safety Manager and
the on-site Health & Safety Coordinator (HSC) or his/her designee. The on-site HSC will
interface with the Project Manager and is vested with the authority to make field decisions
including the termination of on-site activities if an imminent health and safety hazard, condition or
related concern arises. Information and protocol in the HASP is applicable to all on-site
personnel who will be entering the designated work zone.

2.0 POTENTIAL HAZARDS
2.1 Chemical Hazards

CA RICH is currently unaware of any chemical hazards on-site. There is potential that Volatile
Organic Compounds (VOCs) and Semi Volatile Organic Compounds (SVOCs) associated with
historical usage of the property as a garage and manufacturing along with on-site gasoline
storage tanks. In addition, heavy metals associate with construction fill material are commonly
encountered when redeveloping land within the City of New York.

VOC and SVOCs are described typically described as "sweet" or "aromatic" smelling and are
narcotic in high concentrations. Acute exposure to significant concentrations of these chemicals
can cause irritation of the skin, eyes and mucus membrane, headache, dizziness, nausea, and in
high enough concentrations, loss of consciousness and death (Sax, 1984). These compounds
are suspected to be carcinogenic with chronic exposure.

Physical properties and additional toxicological information for potential contaminants are
included in Appendix A.

2.2 Other Health & Safety Risks

Normal physical hazards associated with using drilling and excavation equipment and hand tools
as well as hazards associated with adverse climatic conditions (heat & cold) or physical site-
related debris represent a certain degree of risk to be assumed by on-site personnel.

Certain provisions in this Plan, specifically the use of personnel protective equipment, may tend
to increase the risk of physical injury, as well as susceptibility to cold or heat stress. This is
primarily due to restrictions in dexterity, hearing, sight, and normal body heat transfer inherent in
the use of protective gear.
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3.0 RISK MANAGEMENT

3.1 Work / Exclusion Zones

For each proposed investigation activity a work / exclusion zone will be established. Access to
this area will be limited to properly trained, properly protected personnel directly involved with
investigation. Enforcement of the work / exclusion zone boundaries is the responsibility of the
on-site Health & Safety Coordinator or his/her designee.

3.2 Personnel Protection

Health & Safety regulatory personnel have developed different levels of personnel protection to
deal with differing degrees of potential risks of exposure to chemical constituents. The levels are
designated as A, B, C, and D and are ranked according to the amount of personnel protection
afforded by each level. Level A is the highest level of protection and Level D is the lowest level of
protection.

The different levels are primarily dependent upon the degree of respiratory protection necessary,
in conjunction with appropriate protective clothing. Levels of protection mandate a degree of
respiratory protection. However, flexibility exists within the lower levels (B, C, and D) concerning
proper protective clothing.

The four levels of protection were developed for utilization in situations which involve suspected
or known atmospheric and/or environmental hazards including airborne contamination and skin-
affecting substances.

It is anticipated that all of the investigation work will be performed using Level D protection (no
respiratory protection with protective clothing requirements limited to long sleeved shirts, long
pants or coveralls, work gloves and steel-toe leather work boots).

Level D may be modified by the HSC to include protective clothing or equipment (Saran-coated
disposable coveralls or PVC splash suits, safety glasses, hard hat with face shield, and
chemically resistant boots) based upon physical hazards, skin contact concerns, and real-time
monitoring.

Real-time air monitoring for total airborne organics using either an OVA or an HNU will determine
if and when an upgrade from Level D to a higher level of respiratory protection is warranted.
Decisions for an upgrade from Level D to higher levels of protection, mitigative actions, and/or
suspension of work are the responsibility of the Project Manager and/or the designated on-site
Health & Safety Coordinator.

In the event odors are detected, Level C respiratory protection will be employed. Organic vapor
cartridges are capable of removing xylenes at a concentration of 1,000 ppm and
trimethylbenzenes at a concentration of 250 ppm.

3.2 Air Monitoring

The Health & Safety Coordinator or his/her properly trained assignee will conduct “Real Time” air
monitoring for total organic vapors. 'Real-time' monitoring refers to the utilization of
instrumentation, which yields immediate measurements. The utilization of real time monitoring
helps determine immediate or long-term risks to on-site personnel and the general public, the
appropriate level of personnel respiratory protection necessary, and actions to mitigate the
recognized hazard.
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3.2.1. Organic Vapor
A. Instrumentation

Real-time monitoring for total organic vapor (TOV) utilizes either a photo-ionization
detector (PID) or flame ionization detector (FID). The appropriate PID is an intrinsically
safe HNU Systems Model PI-101, MiniRae 3,000 or equivalent PID, which is factory
calibrated to benzene and is capable of detecting petroleum-related contamination. The
appropriate FID is a Foxboro model 128 Organic vapor Analyzer (OVA), which is factory
calibrated to methane.

B. Application

Organic vapor monitoring is performed as outlined in the NYSDOH Community Air
Monitoring Plan. Specifically, monitoring shall be conducted at the downwind perimeter
of the work zone periodically during work activities. If TOV levels exceed 5 milligrams
per meter cubed (mg/m®) above established pre-work background levels, work activities
will be halted and monitoring will be continued under the provision of a Vapor Emission
Response Plan (outlined in Section 5).

3.3 Worker Training

Personnel working in the contamination area must be trained, fit-tested, and medically-Certified
(OSHA 29 CFR 1910. 134).

All personnel working within the work/exclusion area must confirm their participation in an
ongoing health surveillance program. The program must consist of an initial "baseline"
examination stipulated by OSHA (29 CFR 1910. 134). The examination is designed to screen for
evidence of adverse effects of occupational exposure (particularly to toxic substances) and
determine personnel fithess with respect to the use of respiratory protection.

Each worker enlisted in the medical surveillance program receives an annual examination similar
to the baseline exam to evaluate irregularities or trends in his/her health with respect to potential
exposure. Upon termination of employment, contract/subcontract or job completion, each
worker/employee must take an 'exit examination' identical to the annual exam. All physicals will
be performed by licensed physicians with medical histories to be confidentially maintained by
their employer.

Prior to any work, all workers involved with the project should be aware of the potential chemical,
physical and biological hazards discussed in this document, as well as the general safety
practices outlined below. A safety briefing by the on-site HSC and/or assistant designee shall
take place at the outset of work activities.

3.4 General Safety Practices
The following safety practices shall be followed by all project personnel.

1. Avoid unnecessary skin exposure to subsurface materials. Sleeved shirts tucked into
long pants (or coveralls), work gloves, and steel-toe leather work boots are required
unless modified gear is approved by the HSC. Remove any excess residual soil from
clothes prior to leaving the site.

2. No eating, drinking, gum or tobacco chewing, or smoking allowed in designated work
areas. Thoroughly wash hands prior to these activities outside the work area. Avoid
sitting on the ground during breaks or while eating and drinking. Thoroughly wash all
exposed body areas at the end of the workday.
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3. Some symptoms of acute exposure include: dizziness, light-headedness, drowsiness,
headache, and nose/eye/skin irritation. If these symptoms are experienced or strong
odor is detected, leave the work area and immediately report the incident to the on-site
HSC.

3.5 Enforcement

Enforcement of the Site Safety Plan will be the responsibility of the HSC or his/her designee. The
Coordinator or his/her designee should be on-site on a full-time basis and perform or directly
oversee all aspects of Project Health & Safety operations including: air monitoring; environmental
mitigation; personnel respiratory and skin protection; general safety practices; documentation;
emergency procedures and protocol; and reporting and recordkeeping as described below.

3.6 Reporting & Recordkeeping

Incidents involving injury, symptoms of exposure, discovery of contained (potentially hazardous)
materials, or unsafe work practices and/or conditions should be immediately reported to the HSC.

A logbook must be maintained on-site to document all aspects of HASP enforcement. The log is
paginated and dated with entries made on a daily basis in waterproof ink, initialed by the HSC or
designee. Log entries should include date and time of instrument monitoring, instrument type,
measurement method, test results, calibration and maintenance information, as well as
appropriate mitigative actions responding to detections. Miscellaneous information to be logged
may include weather conditions, reported complaints or symptoms, regulatory inspections, and
reasons to upgrade personnel protection above the normal specification (Level D).

4.0 EMERGENCIES
4.1 EMERGENCY RESPONSE SERVICES
Q) HOSPITAL
Manhattanville Health Care Center (718) 601-8400

311 West 231 Street
Bronx, New York 10463

2 AMBULANCE 911

3) FIRE DEPARTMENT 911
HAZARDOUS MATERIALS

4) POLICE DEPARTMENT 911

(5) POISON CONTROL CENTER (800) 222-1222

The preceding list and associated attached map (Figure 1) illustrating the fastest route to the
nearest hospital must be conspicuously posted in areas of worker congregation and adjacent to
all on-site telephones (if any).
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4.2 EMERGENCY PROCEDURES
4.2.1 Contact or Exposure to Suspected Hazardous Materials

In the event of a fire, chemical discharge, medical emergency, workers are instructed to
immediately notify the HSC and proper emergency services (posted). Should physical contact
with unknown or questionable materials occur, immediately wash the affected body areas with
clean water and notify the HSC. Anyone experiencing symptoms of exposure should exit the
work area, notify the HSC, and seek medical attention.

4.2.2 Personnel Decontamination, First Aid, and Fire Protection

The first step in the treatment of skin exposure to most chemicals is to rinse the affected area
with water. For this reason, adequate amounts of potable water and soap are maintained on-site
in a clearly designated and readily-accessible location. Portable emergency eyewash stations
and a first aid kit must be made available and maintained in the same locations as the potable
water. Fire extinguishers are also to be maintained on-site in designated locations. All on-site
personnel are to be made aware of the locations of the above-mentioned on-site Health & Safety
accommodations during the initial Health and Safety briefing.

4.2.3 Ingress/egress

Clear paths of ingress/egress to work zones and site entrances/exits must be maintained at all
times. Unauthorized personnel are restricted from accessing the site.

5.0 VAPOR EMISSIONS REPONSE PLAN

If the ambient air concentration of organic vapors exceeds 5 mg/m® above background at the
perimeter of the work area, act|V|t|es will be halted and monitoring continued. If the organic vapor
level decreases below 5 mg/m® above background, work activities can resume. If the organic
vapor levels are greater than 5 mg/m over background but less than 25 ppm over background at
the perimeter of the work area, activities can resume provided:

* The organic vapor level 200 ft. downwind of the work area or half the dlstance to the nearest
residential or commercial structure, whichever is less, is below 5 mg/m over background.

If the organic vapor level is above 25 ppm at the perimeter of the work area, activities must be
shutdown. When work shutdown occurs, downwind air monitoring as directed by the Safety
Officer will be implemented to ensure that vapor emission does not impact the nearest residential
or commercial structure at levels exceeding those specified in the Major Vapor Emission section.

Major Vapor Emission

If any organic levels greater than 5 mg/m® over background are identified 200 feet downwind from
the work area or half the distance to the nearest residential or commercial property, whichever is
less, all work activities must be halted.

If, following the cessatlon of the work activities, or as the result of an emergency, organic levels
persist above 5 mg/m® above background 200 feet downwind or half the distance to the nearest
residential or commercial property from the work area, then the air quality must be monitored
within 20 feet of the perimeter of the nearest residential or commercial structure (20 Foot Zone).
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If efforts to abate the emission source are unsuccessful and, if organic vapor levels are
approaching 5 mg/m?® above background for more than 30 minutes in the 20 Foot Zone, then the
Major Vapor Emission Response Plan shall automatically be placed into effect;

However, the Major Vapor Emission Response Plan shall be immediately placed into effect if
organic vapor levels are greater than 10 mg/m® above background.

Major Vapor Emission Response Plan
Upon activation, the following activities will be undertaken:

1. All Emergency Response Contacts as listed in the Health & Safety Plan of the Corrective
Action Plan will go into effect.

2. The local police authorities will immediately be contacted by the Safety Officer and
advised of the situation.

3. Frequent air monitoring will be conducted at 30 minute intervals within the 20 Foot Zone.

If two successive readings below action levels are measured, air monitoring may be
halted or modified by the Safety Officer.

6.0 HEALTH & SAFETY PLAN REFERENCES
1. American Conference Governmental Industrial Hygienists, 1989; Threshold Limit

Values and Biological Exposure Indices, 111 Pp.

2. Geoenvironmental Consultants, Inc.; 1987; Safety & Operations At Hazardous
Materials Sites

3. NIOSH Guide To Chemical Hazards, 2002, US Department Of Health And Human
Services, Centers For Disease Control

4, US Department Of Labor Occupational Safety & Health Administration, 1989;
Hazardous Waste Operations And Emergency Response Interim Final Rule, 29
CFR Part 1910

5. Sax, N. |. Dangerous Properties Of Industrial Materials; © 1984
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7.0 KEY PERSONNEL

Responsibility Name and Phone Number
Project Manager Eric Weinstoc (516) 576-8844

Site Safety Officer Thomas Brown (516) 576-8844

Project Manager Alternate: Jason T. Cooper (516) 576-8844

Site Safety Officer Alternate: _Jessica Proscia (516) 576-8844

Client Representative: Stephanie Green (212)-721-6032 x1014

Task Description

Oversee and coordinate all
technical aspects for the
project

Coordinate and inspect
all health and safety
operations from the
project site
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Notes

mapquest' Figure 1

Trip to:

311 W 231st St

4

g

Bronx, NY 10463-3804
1.68 miles / 5 minutes
Estimated Fuel Cost: $.42

153 Sherman Ave, New York, NY 10034-460440.864679,
-73.923127

(Address is approximate)

1. Start out going northeast on Sherman Ave toward W 204th St. Map

2. Turn slight left onto 10th Ave. Map

10th Ave is just past Isham St
COCO 4633 is on the corner

r 3. Turn slight right onto Broadway / US-9 N. Map
jﬁ?\t Broadway is just past W 216th St

LS

q

@

4. Turn left onto W 230th St. Map

W 230th Stis 0.1 miles past W 228th St
International Leadership Charter School is on the corner
Ifyou are on US-9 N and reach Exterior St you've gone a little too far

5. Turn slight right onto Riverdale Ave. Map

Riverdale Ave is just past Tibbett Ave
Schools Elementary School is on the corner

6. Turn right onto W 231st St. Map

W 231st Stis just past Riverdale Ave
If you reach W 232nd St you've gone about 0.1 miles too far

7.311 W 231ST ST is on the left. Map
Ifyou reach Tibbett Ave you've gone a little too far

311 W 231st St, Bronx, NY 10463-3804

Download
Free App

0.3 Mi
0.3 Mi Total

0.3 Mi
0.7 Mi Total

0.5 Mi
1.2 Mi Total

0.3 Mi
1.6 Mi Total

0.10 Mi
1.7 Mi Total

0.03 Mi
1.7 Mi Total



Total Travel Estimate: 1.68 miles - about 5 minutes
Estimated Fuel Cost: $.42

£
f' ! r ¥ 5 pi::‘l:;&
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©2014 MapQuest, Inc. Use of directions and mapsis subject to the MapQuest Terms of Use. We make no guarantee of the accuracy of
their content, road conditions or route usability. You assume all risk of use. View Terms of Use


http://www.mapquest.com/terms-of-use
http://cdn.mapquest.com/mq_legal/termsofuse.html
http://privacy.aol.com/
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Appendix A

Toxicological Information
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Search the Pocket Guide

CDC - NIOSH Pocket Guide to Chemical Hazards - Lead

| @ Centers for Disease Control and Prevention
i § CDC 24/7: Saving Lives, Protecting People.™

| SEARCH

Enter search terms separated by spaces.

Lead

Synonyms & Trade Names Lead metal, Plumbum

CASNo. 7439- RTECS No. DOT ID & Guide
92-1 OF7525000 (/niosh-
rtecs/OF72D288.html)
Formula Pb Conversion ipLH 100 mg/ms3 (as Pb)
See: 7439921 (/niosh/idlh/7439921.html)

Exposure Limits

N10sH REL *: TWA (8-hour) 0.050
mg/m3 See Appendix C
(nengapdxc.html) [*Note: The REL also
applies to other lead compounds (as
Pb) -- see Appendix C.]

OSHA PEL *:[1910.1025] TWA 0.050
mg/m3 See Appendix C
(nengapdxc.html) [*Note: The PEL also
applies to other lead compounds (as
Pb) -- see Appendix C.]

Measurement Methods

NIOSH 7082 % (/niosh/docs/2003-154/pdfs/7082.pdf) , 7105 T
(/niosh/docs/2003-154 /pdfs/7105.pdf) , 7300 T
(/niosh/docs/2003-154 /pdfs/7300.pdf) , 7301 T
(/niosh/docs/2003-154 /pdfs/7301.pdf) , 7303 ¥ (/niosh/docs/2003-
154/pdfs/7303.pdf) , 7700 £ (/niosh/docs/2003-

154 /pdfs/7700.pdf) , 7701 ¥ (/niosh/docs/2003-154 /pdfs/7701.pdf)
, 7702 ) (/niosh/docs/2003-154 /pdfs/7702.pdf) , 9100 T
(/niosh/docs/2003-154 /pdfs/9100.pdf) , 9102 T
(/niosh/docs/2003-154/pdfs/9102.pdf) , 9105 | (/niosh/docs/2003-
154 /pdfs/9105.pdf) ;

OSHA ID121
(http://www.osha.gov/dts/slte/methods/inorganic/id121/id121.html)
# _(http://www.cde.gov/Other/disclaimer.html) , ID125G
http://www.osha.gov/dts/sltc/methods/inorganic/id12

# _(http://www.cdc.gov/Other/disclaimer.html) , ID206
(http://www.osha.gov/dts/sltc/methods/inorganic/id206/id206.html)

://www.cde.gov/Other/disclaimer.html
See: NMAM (/niosh/docs/2003-154/) or OSHA Methods
(http://www.osha.gov/dts/sltc/methods/index.html) &

http://www.cdc.gov/Other/disclaimer.html

id125g.html

Physical Description A heavy, ductile, soft, gray solid.

Mw: BP: MLT: Sol: vr: 0 mmHg (approx) p: NA
207.2 || 3164°F || g21°F Insoluble

Sp.Gr: F1.P: UEL: LEL: NA

11.34 || NA NA

Noncombustible Solid in bulk form.

Incompatibilities & Reactivities Strong oxidizers, hydrogen peroxide, acids

www.cdc.govniosh/npg/npg d0368.html
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111913 CDC - NIOSH Pocket Guide to Chemical Hazards - Mercury compounds [except (organo) alkyls] (as Hg)

@ Centers for Disease Control and Prevention
§ CDC 24/7: Saving Lives. Protecting People.™

Search the Pocket Guide

| | SEARCH

Enter search terms separated by spaces.

Mercury compounds [except (organo) alkyls] (as Hg)

Synonyms & Trade Names Mercury metal: Colloidal mercury, Metallic mercury, Quicksilver
Synonyms of "other" Hg compounds vary depending upon the specific compound.

CASNo. 7439- | RTECSNo. DOT ID & Guide 2809 172 (http://wwwapps.tc.gc.ca/saf-sec-
97-6 (metal) OY4’550000 (metal) || sur/3/erg-gmu/erg/guidepage.aspx?guide=172) @&
(/niosh- (http://www.cde.gov/Other/disclaimer.html) (metal)
rtecs/OV456D70.html)
Formula Hg Conversion ipLH 10 mg/m3 (as Hg)
(metal) See: 7439976 (/niosh/idlh/7439976.html)
Exposure Limits Measurement Methods
NIOSH REL ° NIOSH 6009 % (/niosh/docs/2003-154/pdfs/6009.pdf) ;
Hg Vapor: TWA 0.05 mg/m3 [skin] OSHA ID140
Other: C 0.1 mg/ms3 [skin] (http://www.osha.gov/dts/sltc/methods/inorganic/id140/id14 0.html)
osHA PEL T (nengapdxg.html) : TWA 0.1 g (http://www.cdc.gov/Other/disclaimer.html)
mg/m3 See: NMAM (/niosh/docs/2003-154/) or OSHA Methods

(http://www.osha.gov/dts/sltc/methods/index.html) &
(http://www.cdc.gov/Other/disclaimer.html)

Physical Description Metal: Silver-white, heavy, odorless liquid. [Note: "Other" Hg compounds include all
inorganic & aryl Hg compounds except (organo) alkyls.]

Mw: BP: FRZ: Sol: vP: 0.0012 mmHg p: ?
200.6 | 674°F || -38°F Insoluble

Sp.Gr: F1.P: UEL: LEL: NA

13.6 NA NA

(metal)

Metal: Noncombustible Liquid

Incompatibilities & Reactivities Acetylene, ammonia, chlorine dioxide, azides, calcium (amalgam
formation), sodium carbide, lithium, rubidium, copper

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

symptoms irritation eyes, skin; cough, chest pain, dyspnea (breathing difficulty), bronchitis, pneumonitis;

tremor, insomnia, irritability, indecision, headache, lassitude (weakness, exhaustion); stomatitis,
salivation; gastrointestinal disturbance, anorexia, weight loss; proteinuria

I 1
www.cdc.govniosh/npg/npgd0383.html 1/3



111913 CDC - NIOSH Pocket Guide to Chemical Hazards - Mercury compounds [except (organo) alkyls] (as Hg)
Target Organs Eyes, skin, respiratory system, central nervous system, kidneys

Personal Protection/Sanitation (@ First Aid (See procedures (firstaid.html) )
protection codes (protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Soap wash promptly

Eyes: No recommendation Breathing: Respiratory support

Wash skin: When contaminated Swallow: Medical attention immediately
Remove: When wet or contaminated

Change: Daily

Respirator Recommendations
Mercury vapor:
NIOSH

Up to 0.5 mg/m3:

(APF = 10) Any chemical cartridge respirator with cartridge(s) providing protection against the
compound of concernt

(APF = 10) Any supplied-air respirator

Up to 1.25 mg/m3:

(APF = 25) Any supplied-air respirator operated in a continuous-flow mode

(APF = 25) Any powered, air-purifying respirator with cartridge(s) providing protection against the
compound of concernt(canister)

Up to 2.5 mg/m3:

(APF = 50) Any chemical cartridge respirator with a full facepiece and cartridge(s) providing protection
against the compound of concernt

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted canister providing protection against the compound of concernt

(APF = 50) Any supplied-air respirator that has a tight-fitting facepiece and is operated in a continuous-
flow mode

(APF = 50) Any powered, air-purifying respirator with a tight-fitting facepiece and cartridge(s)
providing protection against the compound of concern(canister)

(APF = 50) Any self-contained breathing apparatus with a full facepiece

(APF = 50) Any supplied-air respirator with a full facepiece

Up to 10 mg/m3:
(APF =1000) Any supplied-air respirator operated in a pressure-demand or other positive-pressure
mode

Emergency or planned entry into unknown concentrations or IDLH conditions:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

(APF =10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary self-contained positive-
pressure breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted canister providing protection against the compound of concern

Any appropriate escape-type, self-contained breathing apparatus

Other mercury compounds: NIOSH/OSHA

Up to 1 mg/m3:

(APF = 10) Any chemical cartridge respirator with cartridge(s) providing protection against the
compound of concernt

www.cdc.govniosh/npg/npgd0383.html




111913 CDC - NIOSH Pocket Guide to Chemical Hazards - Mercury compounds [except (organo) alkyls] (as Hg)
(APF = 10) Any supplied-air respirator

Up to 2.5 mg/m3:

(APF = 25) Any supplied-air respirator operated in a continuous-flow mode

(APF = 25) Any powered, air-purifying respirator with cartridge(s) providing protection against the
compound of concernt(canister)

Up to 5 mg/ma3:

(APF = 50) Any chemical cartridge respirator with a full facepiece and cartridge(s) providing protection
against the compound of concernt

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted canister providing protection against the compound of concernt

(APF = 50) Any supplied-air respirator that has a tight-fitting facepiece and is operated in a continuous-
flow mode

(APF = 50) Any powered, air-purifying respirator with a tight-fitting facepiece and cartridge(s)
providing protection against the compound of concern(canister)

(APF = 50) Any self-contained breathing apparatus with a full facepiece

(APF = 50) Any supplied-air respirator with a full facepiece

Up to 10 mg/ms3:
(APF = 1000) Any supplied-air respirator operated in a pressure-demand or other positive-pressure
mode

Emergency or planned entry into unknown concentrations or IDLH conditions:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

(APF =10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary self-contained positive-
pressure breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted canister providing protection against the compound of concern

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0056
(/niosh/ipcsneng/nengoos56.html) See MEDICAL TESTS: 0136 (/niosh/docs/2005-110/nmed0136.html)

Page last reviewed: April 4, 2011
Page last updated: November 18,2010
Content source: National Institute for Occupational Safety and Health (NIOSH) Education and Inform ation Division

aVTilny

Centers for Disease Control and Prevention 1600 Clifton Rd. Atlanta, GA 30333, USA /__,_..,.1- p .
800-CDC-INFO (800-232-4636) TTY : (888) 232-6348 - Contact CDC-INFO SA
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Government Made Easy
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Search the Pocket Guide

¥ Centers for Disease Control and Prevention
) CDC 24/7: Saving Lives, Protecting Pecople,™

Enter search terms separated by spaces.

Chromium metal

Synonyms & Trade Names Chrome, Chromium

CASNo. 7440- RTECS No.
47-3 GB4200000 (/niosh-

rtecs/GB401640.html)

DOT ID & Guide

Formula Cr Conversion

bLH 250 mg/m3 (as Cr)
See: 7440473 (/niosh/idlh/7440473.html)

Exposure Limits
N10sH REL : TWA 0.5 mg/m3 See

Appendix C (nengapdxc.html)

osHA PEL *: TWA 1 mg/m3 See

Appendix C (nengapdxc.html) [*Note:
The PEL also applies to insoluble

chromium salts.]

Measurement Methods

NIOSH 7024 % (/niosh/docs/2003-154/pdfs/7024.pdf) , 7300 T
(/niosh/docs/2003-154/pdfs/7300.pdf) , 7301 &

(/niosh/docs/2003-154 /pdfs/7301.pdf) , 7303 = (/niosh/docs/2003-
154 /pdfs/7303.pdf) , 9102 ¥ (/niosh/docs/2003-154/pdfs/9102.pdf)

bSHA ID121

ttp://www.osha.gov /dts/sltc/methods/inorganic/id121/id121.html

& (http://www.cde.gov/Other/disclaimer.html) , ID125G

http://www.osha.gov/dts/sltc/methods/inorganic/id125g/id125¢g.html

g7 (http://www.cdc.gov/Other/disclaimer.html)
See: NMAM (/niosh/docs/2003-154/) or OSHA Methods

(http://www.osha.gov/dts/sltc/methods/index.html) &

ttp://www.cdc.gov /Other/disclaimer.html

Physical Description Blue-white to steel-

gray, lustrous, brittle, hard, odorless solid.

MW: BP: MLT: Sol:
52.0 4788°F || 9452°F Insoluble

vr: 0 mmHg (approx) r: NA

Sp.Gr: | FL.P: UEL: NA | LEL: NA
7.14 NA

Noncombustible Solid in bulk form, but finely divided dust burns rapidly if heated in a flame.

Incompatibilities & Reactivities Strong oxidizers (such as hydrogen peroxide), alkalis

Exposure Routes inhalation, ingestion, skin and/or eye contact

symptoms irritation eyes, skin; lung fibrosis (histologic)

www.cdc.gov/niosh/npg/npgd0141.html

Target Organs Eyes, skin, respiratory system
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Personal Protection/Sanitation (&
protection codes (protect.html) )
Skin: No recommendation

Eyes: No recommendation

Wash skin: No recommendation
Remove: No recommendation
Change: No recommendation

First Aid (See procedures (firstaid.html) )

Eye: Irrigate immediately

Skin: Soap wash

Breathing: Respiratory support
Swallow: Medical attention immediately

Respirator Recommendations

NIOSH
Up to 2.5 mg/m3:

Up to 5 mg/m3:

R99, P99, N100, R100, P100.

Up to 12.5 mg/m3:

Up to 25 mg/m3:

particulate filter*

Up to 250 mg/m3:

or other positive-pressure mode

breathing apparatus

Escape:

(APF = 5) Any quarter-mask respirator.
Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.*

(APF = 10) Any particulate respirator equipped with an N95, R95, or P95 filter (including N95, R95, and
Po5 filtering facepieces) except quarter-mask respirators. The following filters may also be used: N9go,

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.*
(APF = 10) Any supplied-air respirator*

(APF = 25) Any supplied-air respirator operated in a continuous-flow mode*
(APF = 25) Any powered, air-purifying respirator with a high-efficiency particulate filter.*

(APF = 50) Any air-purifying, full-facepiece respirator with an N100, R100, or P100 filter.
Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.
(APF = 50) Any powered, air-purifying respirator with a tight-fitting facepiece and a high-efficiency

(APF = 50) Any self-contained breathing apparatus with a full facepiece
(APF = 50) Any supplied-air respirator with a full facepiece

(APF = 2000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand

Emergency or planned entry into unknown concentrations or IDLH conditions:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand
or other positive-pressure mode in combination with an auxiliary self-contained positive-pressure

(APF = 50) Any air-purifying, full-facepiece respirator with an N100, R100, or P100 filter.
Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.
Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

www.cdc.gov/niosh/npg/npgd0141.html
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See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0029

(/niosh/ipcsneng/nengo029.html)

Page last reviewed: April 4, 2011

Page last updated: November 18, 2010
Content source: National Institute for Occupational Safety and Health (NIOSH) Education and Inform ation Division

Centers for Disease Control and Prevention 1600 Clifton Rd. Atlanta, GA 30333, USA /_,..,p
800-CDC-INFO (800-232-4636) TTY : (888) 232-6348 - Contact CDC-INFO l ]S A gOV
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Government Made Easy
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111913 CDC - NIOSH Pocket Guide to Chemical Hazards - Chromium(Ill) compounds (as Cr)

y 1@ Centers for Disease Control and Prevention
e CDC 24/7: Saving Lives, Protecting People.™

Search the Pocket Guide

| SEARCH

Enter search terms separated by spaces.

Chromium(III) compounds (as Cr)

Synonyms & Trade Names Synonyms vary depending upon the specific Chromium(I11)
compound. [Note: Chromium(III) compounds include soluble chromic salts.]

CAS No. RTECS No.

DOT ID & Guide

Conversion

L 25 mg/m3 [as Cr(I11)]
See: cr3ama3 (/niosh/idlh/cr3ms.html)

Exposure Limits

NIOSH REL : TWA 0.5
mg/m3 See Appendix C

(nengapdxc.html)
osHA PEL : TWA 0.5 mg/m3

See Appendix C
(nengapdxc.html)

Measurement Methods

NIOSH 7024 =F, (/niosh/docs/2003-154/pdfs/7024.pdf) , 7300 1
(/niosh/docs/2003-154 /pdfs/7300.pdf) , 7301 T
(/niosh/docs/2003-154 /pdfs/7301.pdf) , 7303 %F (/niosh/docs/2003-
154 /pdfs/7303.pdf) , 9102 % (/niosh/docs/2003-154 /pdfs/9102.pdf)

OSHA ID121

(http://www.osha.gov/dts/sltc/methods/inorganic/id121/id121.html)
& (http://www.cdc.gov/Other/disclaimer.html) , ID125G
http://www.osha.gov/dts/sltc/methods/inorganic/id125¢g/id125g.html
& (http://www.cdc.gov/Other/disclaimer.html)

See: NMAM (/niosh/docs/2003-154/) or OSHA Methods

(http://www.osha.gov/dts/sltc/methods/index.html) &
http://www.cdc.gov/Other/disclaimer.html

Physical Description Appearance and odor vary depending upon the specific compound.

Properties
vary
depending
upon the
specific
compound.

| O] I

Incompatibilities & Reactivities Varies

Exposure Routes inhalation, ingestion, skin and/or eye contact

I
www.cdc.gov/niosh/npg/npgd0140.html
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Symptoms irritation eyes; sensitization dermatitis

Target Organs Eyes, skin

Personal rirst Aid (See procedures (firstaid.html) )
Protection/Sanitation (See | Eye: Irrigate immediately

protection codes Skin: Water flush promptly
(protect.html) ) Breathing: Respiratory support

Skin: Prevent skin contact | Swallow: Medical attention immediately
Eyes: Prevent eye contact

Wash skin: When
contaminated
Remove: When wet or
contaminated
Change: No
recommendation

Respirator Recommendations

NIOSH/OSHA

Up to 2.5 mg/m3:
(APF = 5) Any quarter-mask respirator.
Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.*

Up to 5 mg/m3:

(APF = 10) Any particulate respirator equipped with an N95, Rg5, or P95 filter (including Nos5,
Ro5, and Pos5 filtering facepieces) except quarter-mask respirators. The following filters may
also be used: N99, R99, P99, N100, R100, P100.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.*

(APF = 10) Any supplied-air respirator®

Up to 12.5 mg/m3:
(APF = 25) Any supplied-air respirator operated in a continuous-flow mode*
(APF = 25) Any powered, air-purifying respirator with a high-efficiency particulate filter.*

Up to 25 mg/m3:

(APF = 50) Any air-purifying, full-facepiece respirator with an N100, R100, or P100 filter.
Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

(APF = 50) Any powered, air-purifying respirator with a tight-fitting facepiece and a high-
efficiency particulate filter*

(APF = 50) Any self-contained breathing apparatus with a full facepiece

(APF = 50) Any supplied-air respirator with a full facepiece

Emergency or planned entry into unknown concentrations or IDLH conditions:
(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is
operated in a pressure-demand or other positive-pressure mode

(APF =10,000) Any supplied-air respirator that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode in combination with an auxiliary self-

www.cdc.gov/niosh/npg/npgd0140.html




111913 CDC - NIOSH Pocket Guide to Chemical Hazards - Chromium(Ill) compounds (as Cr)
contained positive-pressure breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator with an N100o, R100, or P100 filter.
Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See MEDICAL TESTS: 0052
(/niosh/docs/2005-110/nmedoo52.html)

Page last reviewed: April 4, 2011
Page last updated: November 18, 2010
Content source: National Institute for Occupational Safety and Health (NIOSH) Education and Inform ation Division
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Centers for Disease Control and Prevention 1600 Clifton Rd. Atlanta, GA
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CDC - NIOSH Pocket Guide to Chemical Hazards - Benzene

Search the Pocket Guide

@ Centers for Disease Control and Prevention
i CDC 24/7: Saving Lives. Protecting People,™

| SEARCH

Enter search terms separated by spaces.

Benzene

Synonyms & Trade Names Benzol, Phenyl hydrlde

CAS No.
43-2

71-

RTECS No.

CY 1400000 (/niosh-

rtecs/CY155CCo.html)

DOT ID & Guide 1114 130 (http://wwwapps.tc.gc.ca/saf-sec-
sur/3/erg-gmu/erg/guidepage.aspx?guide=130) &
ttp://www.cdc.gov/Other/disclaimer.html

Formula C6H6

Conversion 1 ppm =
3.19 mg/m3

mLa Ca [500 ppm]
See: 71432 (/niosh/idlh/71432.html)

Exposure Limits

N10sH REL : Ca TWA 0.1 ppm ST 1
ppm See Appendix A (nengapdxa.html)

OSHA PEL : [1910.1028] TWA 1 ppm
ST 5 ppm See Appendix F
(nengapdxf.html)

Measurement Methods

NIOSH 1500 % (/niosh/docs/2003-154/pdfs/1500.pdf), 1501
. (/niosh/docs/2003-154/pdfs/1501.pdf) , 3700
(/niosh/docs/2003-154/pdfs/3700.pdf) , 3800 T
(/niosh/docs/2003-154/pdfs/3800.pdf) ;

OSHA 12

http://www.osha.gov/dts/sltc/methods/organic/orgo12/orgo12.html

g _(http://www.cdc.gov/Other/disclaimer.html), 1005

http://www.osha.gov/dts/sltc/methods/validated/1005/1005.html

& (http://www.cdc.gov/Other/disclaimer.html)
See: NMAM (/niosh/docs/2003-154/) or OSHA Methods

(http://www.osha.gov/dts/sltc/methods/index.html) &

http://www.cdc.gov/Other/disclaimer.html

Physical Description Colorless to light-yellow liquid with an aromatic odor. [Note: A solid below 42°F.]

MW: BP: FRZ: Sol: VP: 75 mmHg IP: 9.24 eV
78.1 176°F || 42°F 0.07%

Sp.Gr: F1.P: UEL: LEL:

0.88 12°F || 7.8% 1.2%

Class IB Flammable Liquid: F1.P. below 73°F and BP at or above 100°F.

Incompatibilities & Reactivities Strong oxidizers, many fluorides & perchlorates, nitric acid

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

symptoms Iirritation eyes, skin, nose, respiratory system; dizziness; headache, nausea, staggered gait;

anorexia, lassitude (weakness, exhaustion); dermatitis; bone marrow depression; [potential
occupational carcinogen]

Tareet Oreans Rves. skin. respiratorv svstem. blood. central nervous svstem. bone marrow
www.cdc.govniosh/npg/npgd0049.html
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| T oS- ot Ty Tt T T ST T T Ty v i A T o -t v E

Cancer Site [leukemia]

Personal Protection/Sanitation (ﬁ First Aid (See procedures (firstaid.html) )
protection codes (protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Soap wash immediately

Eyes: Prevent eye contact Breathing: Respiratory support

Wash skin: When contaminated Swallow: Medical attention immediately

Remove: When wet (flammable)
Change: No recommendation
Provide: Eyewash, Quick drench

Respirator Recommendations

(See Appendix E) (nengapdxe.html)
NIOSH

At concentrations above the NIOSH REL, or where there is no REL, at any detectable
concentration:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary self-contained positive-
pressure breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0015
(/niosh/ipcsneng/nengooi15.html) See MEDICAL TESTS: 0022 (/niosh/docs/2005-110/nmedoo22.html)

Page last reviewed: April 4, 2011
Page last updated: November 18,2010
Content source: National Institute for Occupational Safety and Health (NIOSH) Education and Inform ation Division

Centers for Disease Control and Prevention 1600 Clifton Rd. Atlanta, GA 30333, USA
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Search the Pocket Guide

CDC - NIOSH Pocket Guide to Chemical Hazards - Ethyl benzene

| Centers for Disease Control and Prevention
@ CDC 24/7: Saving Lives. Protecting Pecple.™

| SEARCH

Enter search terms separated by spaces.

Ethyl benzene

Synonyms & Trade Names Ethylbenzol, Phenylethane

CAS No.

100-41-4

RTECS No.

DA0700000

(/niosh-

rtecs/DAAAE60.html)

DOT ID & Guide 1175 130 (http://wwwapps.tc.gc.ca/saf-sec-

sur/3/erg-gmu/erg/guidepage.aspx?guide=130) &

ttp://www.cdc.gov/Other/disclaimer.html

Formula CHSCH2C6H5

Conversion 1 ppm =
4.34 mg/m3

mLH 800 ppm [10%LEL]
See: 100414 (/niosh/idlh/100414.html)

Exposure Limits
~n10sH REL : TWA 100 ppm (435 mg/m3) ST
125 ppm (545 mg/m3)
0sHA PEL T (nengapdxg.html) : TWA 100 ppm
(435 mg/m3)

Measurement Methods

NIOSH 1501 % (/niosh/docs/2003-1

OSHA 7
ttp://www.osha.gov/dts/sltc/methods/organic/orgoo1/orgooi1.html

& _(http://www.cdc.gov/Other/disclaimer.html) , 1002

(http://www.osha.gov/dts/sltc/methods/mdt/mdt1002/1002.html) &

ttp://www.cdc.gov/Other/disclaimer.html
See: NMAM (/niosh/docs/2003-154/) or OSHA Methods
(http://www.osha.gov/dts/sltc/methods/index.html) &

ttp://www.cde.gov/Other/disclaimer.html

dfs/1501.pd

Physical Description Colorless liquid with an aromatic odor.

MW: BP: FRZ: Sol: ve: 7 mmHg p: 8.76 eV
106.2 277°F -139°F 0.01%

Sp.Gr: F1.P: UEL: LEL:

0.87 55°F 6.7% 0.8%

Class IB Flammable Liquid: FLP. below 73°F and BP at or above 100°F.

Incompatibilities & Reactivities Strong oxidizers

Exposure Routes inhalation, ingestion, skin and/or eye contact

symptoms irritation eyes, skin, mucous membrane; headache; dermatitis; narcosis, coma

Target Organs Eyes, skin, respiratory system, central nervous system

Personal Protection/Sanitation (See

protection codes (protect.html) )

www.cdc.govniosh/npg/npgd0264.html

Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contaminated
Remove: When wet (flammable)
Change: No recommendation

First Aid (See procedures (firstaid.html) )
Eye: Irrigate immediately

Skin: Water flush promptly

Breathing: Respiratory support
Swallow: Medical attention immediately

12
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Respirator Recommendations

NIOSH/OSHA

Up to 800 ppm:

(APF = 10) Any chemical cartridge respirator with organic vapor cartridge(s)*

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted
organic vapor canister

(APF = 25) Any powered, air-purifying respirator with organic vapor cartridge(s)*

(APF = 10) Any supplied-air respirator*

(APF = 50) Any self-contained breathing apparatus with a full facepiece

Emergency or planned entry into unknown concentrations or IDLH conditions:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode

(APF =10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or
other positive-pressure mode in combination with an auxiliary self-contained positive-pressure breathing
apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted
organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0268 (/niosh/ipcsneng/nengo268.html)
See MEDICAL TESTS: 0098 (/niosh/docs/2005-110/nmed0o098.html)

Page last reviewed: April 4, 2011
Page last updated: November 18, 2010

Content source: National Institute for Occupational Safety and Health (NIOSH) Education and Information Division

Centers for Disease Control and Prevention 1600 Clifton Rd. Atlanta, GA 30333, USA /_,,_..,f- P
800-CDC-INFO (800-232-4636) TTY : (888) 232-6348 - Contact CDC-INFO l ISA g
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Search the Pocket Guide

CDC - NIOSH Pocket Guide to Chemical Hazards - m-Xylene

J Centers for Disease Control and Prevention
@ CDC 24/7: Saving Lives. Protecting Pecpla.™

| SEARCH

Enter search terms separated by spaces.

m-Xylene

Synonyms & Trade Names 1,3-Dimethylbenzene; meta-Xylene; m-Xylol

RTECS No.

ZE2275000 (/niosh-
rtecs/ZE22B6B8.html)

CASNo. 108-38-3

DOT ID & Guide 1307 130 (http://wwwapps.tc.gc.ca/saf-sec-
sur/3/erg-gmu/erg/guidepage.aspx?guide=130) &
http://www.cdc.gov/Other/disclaimer.html

Formula C6H4(CH3)2 Conversion 1 ppm =

4.34 mg/m3

IDLH 900 ppm
See: 95476 (/niosh/idlh/95476.html)

Exposure Limits

~N10sH REL : TWA 100 ppm (435 mg/m3)
ST 150 ppm (655 mg/m3)

0sHA PEL T (nengapdxg.html) : TWA 100 ppm
(435 mg/m3)

Measurement Methods

NIOSH 1501 % (/niosh/docs/2003-1 dfs/1501.pd

3800 % (/niosh/docs/2003-154/pdfs/3800.pdf) ;

OSHA 1002
ttp://www.osha.gov/dts/sltc/methods/mdt/mdti1002/1002.html

://www.cdc.gov/Other/disclaimer.html
See: NMAM (/niosh/docs/2003-154/) or OSHA Methods
(http://www.osha.gov/dts/sltc/methods/index.html) &

ttp://www.cdc.gov /Other/disclaimer.html

Physical Description Colorless liquid with an aromatic odor.

MW BP: FRZ: Sol: ve: 9 mmHg ip: 8.56 eV
106.2 282°F -54°F Slight

Sp.Gr: F1.P: UEL: LEL:

0.86 82°F 7.0% 1.1%

Class IC Flammable Liquid: FLP. at or above 73°F and below 100°F.

Incompatibilities & Reactivities Strong oxidizers, strong acids

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

symptoms irritation eyes, skin, nose, throat; dizziness, excitement, drowsiness, incoordination, staggering
gait; corneal vacuolization; anorexia, nausea, vomiting, abdominal pain; dermatitis

kidneys

Target Organs Eyes, skin, respiratory system, central nervous system, gastrointestinal tract, blood, liver,

Personal Protection/Sanitation (ﬁ
protection codes (protect.html) )
Skin: Prevent skin contact

Eyes: Prevent eye contact

Wash skin: When contaminated
Remaove: When wet (flammabhle)
www.cdc.gov/niosh/npg/npg d0669.html

First Aid (See procedures (firstaid.html) )

Eye: Irrigate immediately

Skin: Soap wash promptly

Breathing: Respiratory support
Swallow: Medical attention immediately

12
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Change: No recommendation

Respirator Recommendations

NIOSH/OSHA

Up to 900 ppm:

(APF = 10) Any chemical cartridge respirator with organic vapor cartridge(s)*
(APF = 25) Any powered, air-purifying respirator with organic vapor cartridge(s)*
(APF = 10) Any supplied-air respirator*

(APF = 50) Any self-contained breathing apparatus with a full facepiece

Emergency or planned entry into unknown concentrations or IDLH conditions:
(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

or other positive-pressure mode in combination with an auxiliary self-contained positive-pressure
breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0085
(/niosh/ipesneng/nengo085.html)

Page last reviewed: April 4, 2011
Page last updated: November 18, 2010
Content source: National Institute for Occupational Safety and Health (NIOSH) Education and Inform ation Division

Centers for Disease Control and Prevention 1600 Clifton Rd. Atlanta, GA 30333, USA
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Search the Pocket Guide

CDC - NIOSH Pocket Guide to Chemical Hazards - o-Xylene

J Centers for Disease Control and Prevention
@ CDC 24/7: Saving Lives. Protecting People.™

‘ SEARCH

Enter search terms separated by spaces.

o-Xylene

Synonyms & Trade Names 1,2-Dimethylbenzene; ortho-Xylene; o-Xylol

RTECS No.

ZE2450000 (/niosh-
rtecs/ZE256250.html)

CASNo. 95-47-6

DOT ID & Guide 13071 s.tc.ge.ca/saf-sec-

sur/3/erg-gmu/erg/guidepage.aspx ?guide=130) &

ttp://www.cdc.gov/Other/disclaimer.html

Formula C6H4(CH3)2 Conversion 1 ppm =

4.34 mg/m3

IDLH 900 ppm
See: 95476 (/niosh/idlh/95476.html)

Exposure Limits

N10sH REL : TWA 100 ppm (435 mg/m3)
ST 150 ppm (655 mg/m3)

osHA PEL T (nengapdxg.html) : TWA 100 ppm
(435 mg/m3)

Measurement Methods

NIOSH 1501 %% (/niosh/docs/2003-154/pdfs/1501.pdf),

3800 % (/niosh/docs/2003-154/pdfs/3800.pdf) ;

OSHA 1002
ttp://www.osha.gov/dts/sltc/methods/mdt/mdt1002/1002.html

d9 _(http://www.cdc.gov/Other/disclaimer.html

See: NMAM (/niosh/docs/2003-154/) or OSHA Methods

(http://www.osha.gov/dts/sltc/methods/index.html) &

ttp://www.cdc.gov /Other/disclaimer.html

Physical Description Colorless liquid with an aromatic odor.

MW: BP: FRZ: Sol: vr: 7 mmHg p: 8.56 eV
106.2 2092°F -13°F 0.02%

Sp.Gr: F1.P: UEL: LEL:

0.88 90°F 6.7% 0.9%

Class IC Flammable Liquid: FL.P. at or above 73°F and below 100°F.

Incompatibilities & Reactivities Strong oxidizers, strong acids

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

symptoms irritation eyes, skin, nose, throat; dizziness, excitement, drowsiness, incoordination, staggering
gait; corneal vacuolization; anorexia, nausea, vomiting, abdominal pain; dermatitis

kidneys

Target Organs Eyes, skin, respiratory system, central nervous system, gastrointestinal tract, blood, liver,

Personal Protection/Sanitation (ﬁ
protection codes (protect.html) )
Skin: Prevent skin contact

Eyes: Prevent eye contact

Wash skin: When contaminated

Ramanves When wet (flammahle)

www.cdc.govniosh/npg/npg d0668.html

rirst Aid (See procedures (firstaid.html) )

Eye: Irrigate immediately

Skin: Soap wash promptly

Breathing: Respiratory support
Swallow: Medical attention immediately

12
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Change: No recommendation

Respirator Recommendations

NIOSH/OSHA

Up to 900 ppm:

(APF = 10) Any chemical cartridge respirator with organic vapor cartridge(s)*
(APF = 25) Any powered, air-purifying respirator with organic vapor cartridge(s)*
(APF = 10) Any supplied-air respirator*

(APF = 50) Any self-contained breathing apparatus with a full facepiece

Emergency or planned entry into unknown concentrations or IDLH conditions:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

(APF =10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand
or other positive-pressure mode in combination with an auxiliary self-contained positive-pressure
breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0084
(/niosh/ipcsneng/nengo084.html)

Page last reviewed: April 4, 2011
Page last updated: November 18, 2010
Content source: National Institute for Occupational Safety and Health (NIOSH) Education and Inform ation Division

AT,

Centers for Disease Control and Prevention 1600 Clifton Rd. Atlanta, GA 30333, USA

P

ot ay’
800-CDC-INFO (800-232-4636) TTY : (888) 232-6348 - Contact CDC-INFO S
USA.gov

Gowvernment Made Easy

www.cdc.gov/niosh/npg/npg d0668.html
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Search the Pocket Guide

CDC - NIOSH Pocket Guide to Chemical Hazards - p-Xylene

# Centers for Disease Control and Prevention
@ CDC 24/7: Saving Lives. Protecting People.™

| SEARCH

Enter search terms separated by spaces.

p-Xylene

Synonyms & Trade Names 1,4-Dimethylbenzene; para-Xylene; p-Xylol

RTECS No.

ZE2625000 (/niosh-
rtecs/ZE280DES8.html)

CASNo. 106-42-3

DOT ID & Guide 1307 130 (http://wwwapps.tc.gc.ca/saf-sec-

sur/3/erg-gmu/erg/guidepage.aspx?guide=130) &
(http://www.cdc.gov/Other/disclaimer.html)

Formula C6H4(CH3)2 Conversion 1 ppm =

4.41 mg/m3

IDLH 90O ppm
See: 95476 (/niosh/idlh/95476.html)

Exposure Limits

~n10sH REL : TWA 100 ppm (435 mg/m3) ST
150 ppm (655 mg/ms3)

0sHA PEL T (nengapdxg.html) : TWA 100 ppm
(435 mg/m3)

Measurement Methods
NIOSH 1501 %% (/niosh/docs/2003-154/pdfs/1501.pdf),
3800 | (/niosh/docs/2003-154/pdfs/3800.pdf) ;
OSHA 1002
ttp://www.osha.gov /dts/sltc/methods/mdt/mdt1002/1002.html

& (http://www.cdc.gov/Other/disclaimer.html)
See: NMAM (/niosh/docs/2003-154/) or OSHA Methods

(http://www.osha.gov/dts/sltc/methods/index.html) &
ttp://www.cdc.gov/Other/disclaimer.html

Physical Description Colorless liquid with an aromatic odor. [Note: A solid below 56°F.]

MW: BP: FRZ: Sol: vr: 9 mmHg ip: 8.44 eV
106.2 281°F 56°F 0.02%

Sp.Gr: F1.P: UEL: LEL:

0.86 81°F 7.0% 1.1%

Class IC Flammable Liquid: FLP. at or above 73°F and below 100°F.

Incompatibilities & Reactivities Strong oxidizers, strong acids

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

symptoms irritation eyes, skin, nose, throat; dizziness, excitement, drowsiness, incoordination, staggering
gait; corneal vacuolization; anorexia, nausea, vomiting, abdominal pain; dermatitis

kidneys

Target Organs Eyes, skin, respiratory system, central nervous system, gastrointestinal tract, blood, liver,

Personal Protection/Sanitation (ﬁ
protection codes (protect.html) )
Skin: Prevent skin contact

Eyes: Prevent eye contact

Wash skin: When contaminated
Remove: When wet (flammable)
www.cdc.govniosh/npg/npgd0670.html

First Aid (See procedures (firstaid.html) )

Eye: Irrigate immediately

Skin: Soap wash promptly

Breathing: Respiratory support
Swallow: Medical attention immediately

12
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Change: No recommendation

Respirator Recommendations

NIOSH/OSHA

Up to 900 ppm:

(APF =10) Any chemical cartridge respirator with organic vapor cartridge(s)*
(APF = 25) Any powered, air-purifying respirator with organic vapor cartridge(s)*
(APF = 10) Any supplied-air respirator*

(APF = 50) Any self-contained breathing apparatus with a full facepiece

Emergency or planned entry into unknown concentrations or IDLH conditions:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

(APF =10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand
or other positive-pressure mode in combination with an auxiliary self-contained positive-pressure
breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0086
(/niosh/ipcsneng/nengo086.html)

Page last reviewed: April 4, 2011
Page last updated: November 18, 2010
Content source: National Institute for Occupational Safety and Health (NIOSH) Education and Information Division

Centers for Disease Control and Prevention 1600 Clifton Rd. Atlanta, GA 30333, USA o

800-CDC-INFO (800-232-4636) TTY : (888) 232-6348 - Contact CDC-INFO l ]S A g
MadeEasy "'*-

Emr&rnmant

www.cdc.govniosh/npg/npgd0670.html
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111913 CDC - NIOSH Pocket Guide to Chemical Hazards - Chlorodiphenyl (54% chlorine)

Ji b | @ Centers for Disease Control and Prevention
B CDC 24/7: Saving Lives. Protecting People.™

Search the Pocket Guide

| | SEARCH

Enter search terms separated by spaces.

Chlorodiphenyl (54% chlorine)

Synonyms & Trade Names Aroclor® 1254, PCB, Polychlorinated biphenyl

CASNo. 11097-69-1 RTECS No. . DOT ID & Guide 2315 171
TQ1360000 (/niosh- || (http://wwwapps.te.ge.ca/saf-sec-sur/3/erg-

rtecs/TQ14Co80.html) || gmu/erg/guidepage.aspx?guide=171) &
(http://www.cdc.gov/Other/disclaimer.html)

Formula C6H3C12C6H2C13 Conversion mrLa Ca [5 mg/m3]

(approx) See: IDLH INDEX (/idlh/intridl4.html)
Exposure Limits Measurement Methods

N10sH REL *: Ca TWA 0.001 mg/m3 See NIOSH 5503 ¥ (/niosh/docs/2003-
Appendix A (nengapdxa.html) [*Note: The REL 154/pdfs/5503.pdf) ;

also applies to other PCBs.] OSHA PV2088

osHA PEL : TWA 0.5 mg/m3 [skin] (http://www.osha.gov/dts/sltc/methods/partial/t-

pv2088-01-8812-ch/t-pv2088-01-8812-ch.html) &#
(http://www.cdc.gov/Other/disclaimer.html)

See: NMAM (/niosh/docs/2003-154/) or OSHA

Methods

http://www.osha.gov /dts/sltc /methods/index.html
¢ (http://www.cdc.gov/Other/disclaimer.html

Physical Description Colorless to pale-yellow, viscous liquid or solid (below 50°F) with a mild,
hydrocarbon odor.

MW: 326 BP: 689- | FRZ: Sol: vP: 0.00006 mmHg p: ?
(approx) 734°F 50°F Insoluble

Sp.Gr(77°F): || F1.p: NA | UEL: LEL: NA

1.38 NA

Nonflammable Liquid, but exposure in a fire results in the formation of a black soot containing
PCBs, polychlorinated dibenzofurans, and chlorinated dibenzo-p-dioxins.

Incompatibilities & Reactivities Strong oxidizers

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

symptoms irritation eyes, chloracne; liver damage; reproductive effects; [potential occupational

.
ravmnnoanl

www.cdc.govniosh/npg/npgd0126.html 12
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valL bulUsUllJ

Target Organs SKin, eyes, liver, reproductive system

Cancer Site [in animals: tumors of the pituitary gland & liver, leukemia]

Personal Protection/Sanitation (See protection First Aid (See procedures (firstaid.html) )
codes (protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Soap wash immediately

Eyes: Prevent eye contact Breathing: Respiratory support

Wash skin: When contaminated Swallow: Medical attention immediately

Remove: When wet or contaminated
Change: Daily
Provide: Eyewash, Quick drench

Respirator Recommendations

NIOSH

At concentrations above the NIOSH REL, or where there is no REL, at any detectable
concentration:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in
a pressure-demand or other positive-pressure mode

(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary self-contained positive-
pressure breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or
back-mounted organic vapor canister having an N100o, R100, or P100 filter.

Click here (pgintrod.html#nrp) for information on selection of N, R, or P filters.

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0939
(/niosh/ipcsneng/neng0939.html) See MEDICAL TESTS: 0176 (/niosh/docs/2005-110/nmed0176.html)

Page last reviewed: April 4, 2011
Page last updated: November 18, 2010
Content source: National Institute for Occupational Safety and Health (NIOSH) Education and Inform ation Division

Centers for Disease Control and Prevention 1600 Clifton Rd. Atlanta, GA 30333, Pt

“USA.00v.
800-CDC-INFO (800-232-4636) TTY: (888) 232-6348 - Contact CDC-INFO Made Easy

Em’ernmant

www.cdc.govniosh/npg/npgd0126.html
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| Centers for Disease Control and Prevention

g CDC 24/7: Saving Lives. Protecting People,™

Search the Pocket Guide

| SEARCH

Enter search terms separated by spaces.

CDC - NIOSH Pocket Guide to Chemical Hazards - Tetrachloroethylene

Tetrachloroethylene

Synonyms & Trade Names Perchlorethylene, Perchloroethylene, Perk, Tetrachlorethylene

CASNo. 127-18-4

RTECS No.

KX3850000 (/niosh-

rtecs/KX3ABF10.html)

DOT ID & Guide 1897 160 (http://wwwapps.tc.ge.ca/saf-sec-

sur/3/erg-gmu/erg/guidepage.aspx?guide=160) &
ttp://www.cde.gov/Other/disclaimer.html

Formula C12 C:CC12

Conversion 1 ppm =
6.78 mg/m3

mrH Ca[150 ppm]

See: 127184 (/niosh/idlh/127184 .html)

Exposure Limits

(nengapdxa.html)

ppm

ppm

N10sH REL : Ca Minimize workplace
exposure concentrations. See Appendix A

0SHA PEL T (nengapdxg.html) : TWA 100

C 200 ppm (for 5 minutes in any 3-hour
period), with a maximum peak of 300

Measurement Methods

NIOSH 1003 % (/niosh/docs/2003-154/pdfs/1003.pdf) ;

OSHA 1001

ttp://www.osha.gov/dts/sltc/methods/mdt/mdt1001/1001.html
& (http://www.cdc.gov/Other/disclaimer.html
See: NMAM (/niosh/docs/2003-154/) or OSHA Methods

(http://www.osha.gov/dts/sltc/methods/index.html) &

ttp://www.cdc.gov/Other/disclaimer.html

Physical Description Colorless liquid with a mild, chloroform-like odor.

MWwW: BP: FRZ: Sol: vp: 14 mmHg P: 9.32 eV
165.8 250°F -2°F 0.02%

Sp.Gr: F1.P: UEL: LEL: NA

1.62 NA NA

Noncombustible Liquid, but decomposes in a fire to hydrogen chloride and phosgene.

Incompatibilities & Reactivities Strong oxidizers; chemically-active metals such as lithium, beryllium &
barium; caustic soda; sodium hydroxide; potash

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

carcinogen]

Ssymptoms irritation eyes, skin, nose, throat, respiratory system; nausea; flush face, neck; dizziness,
incoordination; headache, drowsiness; skin erythema (skin redness); liver damage; [potential occupational

Target Organs Eyes, skin, respiratory system, liver, kidneys, central nervous system

www.cdc.gov/niosh/npg/npg d0599.html

Cancer Site [in animals: liver tumors]

12



111913 CDC - NIOSH Pocket Guide to Chemical Hazards - Tetrachloroethylene

Personal Protection/Sanitation (ﬁ First Aid (See procedures (firstaid.html) )
protection codes (protect.html) ) Eye: Irrigate immediately

Skin: Prevent skin contact Skin: Soap wash promptly

Eyes: Prevent eye contact Breathing: Respiratory support

Wash skin: When contaminated Swallow: Medical attention immediately

Remove: When wet or contaminated
Change: No recommendation
Provide: Eyewash, Quick drench

Respirator Recommendations

NIOSH

At concentrations above the NIOSH REL, or where there is no REL, at any detectable
concentration:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode in combination with an auxiliary self-contained positive-
pressure breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0076
(/niosh/ipcsneng/nengo076.html) See MEDICAL TESTS: 0179 (/niosh/docs/2005-110/nmedo179.html)

Page last reviewed: April 4, 2011
Page last updated: November 18, 2010
Content source: National Institute for Occupational Safety and Health (NIOSH) Education and Inform ation Division

Centers for Disease Control and Prevention 1600 Clifton Rd. Atlanta, GA 30333, USA /._,._,p
800-CDC-INFO (800-232-4636) TTY : (888) 232-6348 - Contact CDC-INFO l lSA gov
[ ]

Government Made Easy

www.cdc.gov/niosh/npg/npg d0599.html
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111913 CDC - NIOSH Pocket Guide to Chemical Hazards - Trichloroethylene

i Centers for Disease Control and Prevention
@ CDC 24/7: Saving Lives. Protecting Pecple,™

Search the Pocket Guide

Enter search terms separated by spaces.

Trichloroethylene

Synonyms & Trade Names Ethylene trichloride, TCE, Trichloroethene, Trilene

CASNo. 79-01-6 RTECS No. KX4550000 DOT ID & Guide 1710 160 (http://wwwapps.tc.ge.ca/saf-sec-
(/niosh- sur/3/erg-gmu/erg/guidepage.aspx?guide=160) i
rtecs/KX456D70.html) ttp://www.cde.gov/Other/disclaimer.html

Formula ClCH=CC12 Conversion 1 Pppm = 5.37 || IDLH Ca[1000 ppm]

mg/m3 See: 79016 (/niosh/idlh/79016.html)
Exposure Limits Measurement Methods
N1osH REL : Ca See Appendix A (nengapdxa.html) | NIOSH 1022 7% (/niosh/docs/2003-154/pdfs/1022.pdf),
See Appendix C (nengapdxc.html) 3800 % (/niosh/docs/2003-154/pdfs/3800.pdf) ;
osHA PEL 1 (nengapdxg.html) : TWA 100 ppm C || OSHA 1001
200 ppm 300 ppm (5-minute maximum peak ttp://www.osha.gov/dts/sltc/methods/mdt/mdti1001/1001.html
in any 2 hours) & (http://www.cdc.gov/Other/disclaimer.html

See: NMAM (/niosh/docs/2003-154/) or OSHA Methods
(http://www.osha.gov/dts/sltc/methods/index.html) &

ttp://www.cdc.gov /Other/disclaimer.html

Physical Description Colorless liquid (unless dyed blue) with a chloroform-like odor.

MW: BP: Frz: -99°F || sol: 0.1% | vr: 58 mmHg P: 9.45 eV
131.4 189°F

Sp.Gr: rLp: ? || UEL(77°F): || LEL(77°F):

1.46 10.5% 8%

Combustible Liquid, but burns with difficulty.

Incompatibilities & Reactivities Strong caustics & alkalis; chemically-active metals (such as barium, lithium,
sodium, magnesium, titanium & beryllium)

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

symptoms irritation eyes, skin; headache, visual disturbance, lassitude (weakness, exhaustion), dizziness,
tremor, drowsiness, nausea, vomiting; dermatitis; cardiac arrhythmias, paresthesia; liver injury; [potential
occupational carcinogen]

Target Organs Eyes, skin, respiratory system, heart, liver, kidneys, central nervous system

Cancer site [in animals: liver & kidney cancer]

rirst Aid (See procedures (firstaid.html) )
Fve: Trricate immediatelv

Personal Protection/Sanitation (See DI‘OteCtiOIl
codes (mratect htm )
www.cdc.govniosh/npg/npg d0629.html

12
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Skin: Prevent skin contact Skin: Soap wash promptly
Eyes: Prevent eye contact Breathing: Respiratory support
Wash skin: When contaminated Swallow: Medical attention immediately

Remove: When wet or contaminated
Change: No recommendation
Provide: Eyewash, Quick drench

Respirator Recommendations

NIOSH

At concentrations above the NIOSH REL, or where there is no REL, at any detectable
concentration:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-
demand or other positive-pressure mode

(APF =10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or
other positive-pressure mode in combination with an auxiliary self-contained positive-pressure breathing
apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted
organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0081 (/niosh/ipcsneng/nengo081.html
See MEDICAL TEST'S: 0236 (/niosh/docs/2005-110/nmed0236.html)

Page last reviewed: April 4, 2011
Page last updated: November 18, 2010
Content source: National Institute for Occupational Safety and Health (NIOSH) Education and Inform ation Division

Centers for Disease Control and Prevention 1600 Clifton Rd. Atlanta, GA 30333, USA
800-CDC-INFO (800-232-4636) TTY : (888) 232-6348 - Contact CDC-INFO l ]SA § }é
g Made Easy '; -

Government

www.cdc.govniosh/npg/npg d0629.html 2/2



11/19/13 CDC - NIOSH Pocket Guide to Chemical Hazards - Toluene

d Centers for Disease Control and Prevention
@ CDC 24/7: Saving Lives. Protecting Pecople.™

Search the Pocket Guide
| Locvecr

Enter search terms separated by spaces.

Toluene

Synonyms & Trade Names Methyl benzene, Methyl benzol, Phenyl methane, Toluol

CASNo. 108-88-3 || RTECSNo. DOT ID & Guide 1294 130 (http://wwwapps.tc.gc.ca/saf-sec-

XS5250000 (/niosh- sur/3/erg-gmu/erg/guidepage.aspx?guide=130)
rtecs/XS501BDo.html ttp://www.cdc.gov/Other/disclaimer.html

Formula C6H5CH3 Conversion 1 ppm = | IDLH 500 ppm

3.77 mg/m3 See: 108883 (/niosh/idlh/108883.html)
Exposure Limits Measurement Methods
n10sH REL : TWA 100 ppm (375 mg/m3) || NIOSH 1500 7 (/niosh/docs/2003-154/pdfs/1500.pdf), 1501
ST 150 ppm (560 mg/m3) £ (/niosh/docs/2003-154/pdfs/1501.pdf) , 3800
0sHA PEL 1 (nengapdxg.html) : TWA 200 (/niosh/docs/2003-154 /pdfs/3800.pdf) , 4000
ppm C 300 ppm 500 ppm (10-minute (/niosh/docs/2003-154/pdfs/4000.pdf) ;
maximum peak) OSHA 111

ttp://www.osha.gov/dts/sltc/methods/organic/orgi11/orgi11.html
://www.cdc.gov/Other/disclaimer.html
See: NMAM (/niosh/docs/2003-154/) or OSHA Methods
(http://www.osha.gov/dts/sltc/methods/index.html) &

ttp://www.cdc.gov/Other/disclaimer.html

Physical Description Colorless liquid with a sweet, pungent, benzene-like odor.

MW: BP: FRZ: Sol(74°F): | ve: 21 mmHg p: 8.82eV
92.1 232°F | -139°F | 0.07%

Sp.Gr: F1.P: UEL: LEL: 1.1%

0.87 40°F 7.1%

Class IB Flammable Liquid: F1.P. below 73°F and BP at or above 100°F.

Incompatibilities & Reactivities StI‘Ol’lg oxidizers

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

symptoms irritation eyes, nose; lassitude (weakness, exhaustion), confusion, euphoria, dizziness, headache;
dilated pupils, lacrimation (discharge of tears); anxiety, muscle fatigue, insomnia; paresthesia; dermatitis;
liver, kidney damage

Target Organs Kyes, skin, respiratory system, central nervous system, liver, kidneys

Personal Protection/Sanitation (See First Aid (See procedures (firstaid.html) )
protection codes (protect.html) ) Eye: Irrigate immediately
Skin: Prevent skin contact Skin: Soap wash promptly

www.cdc.gov/niosh/npg/npg d0619.html
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Eyes: rrevent eye contact preatning: Kespiratory support

Wash skin: When contaminated Swallow: Medical attention immediately
Remove: When wet (flammable)

Change: No recommendation

Respirator Recommendations

NIOSH

Up to 500 ppm:

(APF = 10) Any chemical cartridge respirator with organic vapor cartridge(s)*

(APF = 25) Any powered, air-purifying respirator with organic vapor cartridge(s)*

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted organic vapor canister

(APF = 10) Any supplied-air respirator*

(APF = 50) Any self-contained breathing apparatus with a full facepiece

Emergency or planned entry into unknown concentrations or IDLH conditions:

(APF =10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode

(APF =10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand
or other positive-pressure mode in combination with an auxiliary self-contained positive-pressure
breathing apparatus

Escape:

(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-
mounted organic vapor canister

Any appropriate escape-type, self-contained breathing apparatus

Important additional information about respirator selection (pgintrod.html#mustread)

See also: INTRODUCTION (/niosh/npg/pgintrod.html) See ICSC CARD: 0078
(/niosh/ipcsneng/nengoo78.html) See MEDICAL TESTS: 0232 (/niosh/docs/2005-110/nmedo232.html)

Page last reviewed: April 4, 2011
Page last updated: November 18, 2010
Content source: National Institute for Occupational Safety and Health (NIOSH) Education and Inform ation Division

Centers for Disease Control and Prevention 1600 Clifton Rd. Atlanta, GA 30333, USA A
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1 PROJECT BACKGROUND

This report contains the results of our subsurface explorations and foundation design and
construction recommendations for the proposed development at 153-157 Sherman
Avenue, New York City, New York (site). The work described herein was performed in
accordance with our revised proposal to West Side Federation for Senior and Supportive
Housing (WSFSSH) dated May 1, 2014, executed by WSFSSH on May 2, 2014.

The objectives of our work were to evaluate subsurface conditions, perform engineering
analyses of the conditions observed, and provide geotechnical engineering
recommendations for design and construction of the proposed development. Our scope
of work included the following:

e Coordinating and performing a subsurface exploration program which included
drilling five soil borings and excavating eight test pits at the site

Providing observation and logging of the explorations

Performing geotechnical engineering analyses

Devel oping foundation engineering design and construction recommendations
Preparing this report summarizing our findings and recommendations

The findings and recommendations of this report are subject to the limitations presented
in Appendix A and the Terms and Conditions of our executed agreement.

Elevations provided to GZA in the architectural survey by Autar Land Surveying, P.C.
(Autar) dated March 24, 2014 referred to the Manhattan Borough Datum, which is 2.75
feet above Mean Sea Level at Sandy Hook as established by the U.S. Coast & Geodetic
Survey. GZA has converted these elevations to the North American Vertical Datum of
1988 (NAVD88). All elevations provided in this report are referenced to the NAVD88
datum, unless otherwise noted.

2 PROJECT UNDERSTANDING

Our understanding of the project is based on our discussions and correspondence with
WSFSSH and Robert Silman Associates (Silman; project structural engineer).

2.1 Existing Conditions

The site is located at 153-157 Sherman Avenue, New Y ork, New Y ork on the south side
of Sherman Avenue between Academy Street and West 204th Street, as shown on
Figure 1. The dimensions of the site are approximately 75 feet by 180 feet. Based on our
review of the March 24, 2014 Autar survey, the existing ground surface elevations within
the site range from approximately 12.8 to 15.4 (NAVD88).

The site is currently vacant and fenced along the perimeter and is bounded by the
Sherman Avenue sidewalk to the north, a 1-story building to the west, a concrete block
wall to the south with a rear yard and two 5-story buildings beyond the wall, and a 2-
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story building to the east of the site. A 12-inch to 18-inch thick concrete block wall is
attached to the 1-story building to the west, and separates the site from the rear yard of
two 5-story brick residential buildingsto the west of the site.

The building to the west abuts the site perimeter. We observed a cellar entrance to this
building, but the lateral extent and depth of the cellar is unknown.

A two-story tall wooden deck covered by a canopy is attached to the neighboring
building to the east and abuts the site perimeter. The wooden deck appears to be
supported on soil at the ground surface. No evidence of footings or foundations was
noted. The site was vacant during our subsurface exploration, with a slightly vegetated
surface. Exposed bedrock is present at the southeast corner of the site.

Based on the Phase | Environmental Site Assessment (ESA) report prepared by GZA in
October 2010, the site was previously developed with three 1-story brick buildings with
cellars. Based on our previous experience at the site, we understand that the buildings
were demolished within the past three years, and that the cellar floor slabs were removed.

2.2 Proposed Development

Based on correspondence and discussions with WSFSSH and Silman, we understand that
the proposed development consists of the construction of a new six-story school building.
The building footprint will occupy approximately an area of 75 feet by 160 feet, with a
proposed cellar extending to a depth of approximately 15 feet below the adjacent
sidewak elevation. Based on information received from Silman, the overall building
pressure over the entire building footprint will be an average of 1,200 pounds per square
foot.

3 SUBSURFACE EXPLORATION

Our subsurface exploration program was performed in general accordance with our
proposal. The subsurface exploration program included soil borings and test pits, and
laboratory testing of selected soil samples and rock cores. The number of test borings
and the depth of the borings were in accordance with the 2008 New Y ork City Building
Code (NYCBC).

3.1 Soil Borings

The borings were drilled by Craig Test Boring Co., Inc. (Craig) of Mays Landing, New
Jersey under subcontract to GZA and were logged by GZA field observers. Five borings,
B-01 through B-05, were drilled between May 28 and May 29, 2014 to depths ranging
from approximately 6.5 to 58 feet below the ground surface.

The borings were located based on tape measurements from existing site features and are
shown on Figure 2. Boring logs areincluded in Appendix B.

The borings were advanced using wash-rotary drilling procedures with drill casing and
bentonite additives used as needed to stabilize the boreholes. Standard Penetration Tests
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(SPT) were performed and split spoon samples were obtained continuoudly in the upper
12 feet in each borehole (unless refusal was encountered) and at approximate 5-foot
intervals thereafter until refusal was encountered. The split spoon sampler was driven 24
inches into the soil with blows from a 140 pound automatic hammer falling a distance of
30 inches; the number of blows required to drive the sampler for each six-inch interval
was recorded in general accordance with ASTM D-1586. In some cases, the sampler was
driven less than 24 inches due to resistance from soil or rock.

Soil samples collected from the spoons were described in accordance with a modified
Burmister soil classification system. The Unified Soil Classification System (USCS)
group symbol and the NYCBC Class of Materials were also provided for each stratum.
The description of the soil samples based on visua identification and the SPT values at
various depths are recorded on the boring logs.

Coring was performed in test borings B-01, B-03, and B-05 using an NQ core barrel.
Recovered rock cores were described using a modified ISRM system. The rock
description, the core recovery (REC) for each core run, and the Rock Quality
Designations (RQD) for each core run are recorded on the test boring logs. The rock
descriptions, REC vaues, and RQD values provide a qualitative understanding of the
physical and engineering properties of the rock. Material classes were provided for rock
in accordance with the NY CBC.

The test boring logs are included in Appendix B. Refer to the Log Key in Appendix B
for definitions of some of the symbols and terms used in our test boring logs.

Upon completion of boring B-02, a 2-inch-diameter groundwater observation well was
installed to a depth of 40 feet. The other borings were backfilled with soil cuttings and
bentonite upon completion.

3.2 Test Pits

Eight tests pits, TP-1 through TP-8, were excavated at the site. The test pits were excavated
to depths ranging from approximately 2.5 to 12 feet by Craig, using a rubber-track mini-
excavator on May 29, 2014. See Figure 2 for test pit locations.

Four test pits were excavated aong the Site perimeter to observe the foundations of selected
abutting structures. Two test pits (TP-1 and TP-3) were excavated adjacent to the 1-story
building to the west of the site. Onetest pit (TP-5) was excavated adjacent to the block wall
located to the west of the site. One test pit (TP-2) was excavated adjacent to the 2-story
building to the east of the site, which was not photographed due to observed ingtability of
the excavation sdewalls. Four test pits (TP-4, TP-6, TP-7, and TP-8) were excavated in the
Site to observe rock and groundwater depths. The test pit excavations were logged and
photographed by a GZA field observer. Upon completion, the test pits were backfilled
with excavated soil and tamped with the excavator bucket. The test pit locations and
depths were tape-measured from existing site features. Test pit sketches and selected test
pit photographs are provided in Appendices C and D, respectively.
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3.3 Laboratory Testing

Selected soil samples and rock cores from the test borings were sent to Thielsch
Engineering of Cranston, Rhode Island for moisture content testing (ASTM D-2216),
grain size distribution testing (ASTM D-422), Atterberg limit testing (ASTM D-4318),
unconfined compression testing on rock (ASTM D2938), soil resistivity (ASTM G57),
pH measurement (EPA Method SW-846, 9045D), sulfate content measurement (SW-846,
9038) and chloride content measurement (SW-846, 9250). Laboratory test results are
included in Appendix E.

4 SUBSURFACE INFORMATION

This section presents a geologic overview of the site area and subsurface conditions
encountered in the borings.

Geologic Overview

The bedrock geology in the site vicinity generally consists of Manhattan Schist and
Inwood Limestone. The Manhattan Schist is a dark-grey to black micaceous rock
generally composed of biotite, muscovite, quartz and feldspar with irregular fractures and
joints. The Inwood Limestoneis generally composed of thinly bedded marble.

The soils overlying the bedrock in the site vicinity are almost entirely made up of glacial till
and stratified drift deposits. The till is composed of boulders, cobbles, sand, silt, and clay
materials. The stratified drift is predominantly made up of sand-sized material and gravel,
but silt/clay may also be encountered.

Generalized Subsurface Conditions

The surface cover in the lot was generally comprised of exposed topsoil and fill materia
with dight vegetative growth including weeds and grass, with debris including concrete,
brick, and wood present in some areas.

The following is our interpreted summary of the information obtained from our subsurface
explorations. Refer to the boring logs in Appendix B and the test pit sketches and
photographs in Appendices C and D for additional information. Refer to Figure 2 for the
boring and test pit locations, and Figures 3 and 4 for the interpretive subsurface profiles
A-A’ and B-B'.

Fill (NYCBC Class 7): Thefill generally consisted of brown, gray-brown, fine to coarse
sand, trace to some silt, little to some gravel with varying amounts of brick, concrete,
and wood fragments. The fill was generally observed to range in thickness from
approximately 1.5 feet at B-05 near the southwest corner of the site and 10 feet at
B-02 near the northeast corner of the site. The fill was loose to medium dense in
consistency, as evidenced by measured SPT N-values ranging from 2 to 27. The fill
stratum may contain miscellaneous debris such as concrete, brick, glass, and other
typical urban fill material. Remnants of foundations from previous buildings at the
site and other boulder-sized materia may also be present. Roots were observed in
several test pits within the fill stratum.
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Grain size distribution testing of two samples from this stratum resulted in fines
contents of 12.8% and 17.4%.

Sand (NYCBC Class 3b): Below the fill, a natural sand layer was encountered.

Recovered soil samples consisted of brown, gray-brown, fine to medium sand with
trace to and silt, trace to little gravel, and occasiona cobbles, was found to extend
from a depth of 6 to 15 feet, with observed thicknesses ranging between 2 feet and
7.5 feet. The sand stratum was loose to medium dense as evidenced by measured
SPT N-values ranging from 7 to 18, with an average of approximately 11, and is
generaly classified as NYCBC Class 3b material. The Unified Soil Classification
System (USCS) group symbols for this stratum are generally SP, SP-SM and SM.

This stratum was not encountered in B-05. At test pit locations TP-3 and TP-5, this
stratum was observed below the fill layer.

Grain size distribution testing of two samples obtained from this stratum resulted in
fines contents of 17.4% and 47.4%.

Clayey Silt (NYCBC Class 6): Below the sand stratum in borings B-01 through B-04, a

clayey silt layer was observed. This stratum was not encountered in boring B-05.
This layer was described as medium stiff to stiff, brown clayey silt with up to 20
percent fine sand. This stratum was encountered between depths of 11.5 to 27 feet,
with an observed thickness ranging between 2 feet and 15 feet. Measured SPT N-
values ranged from 2to 9. The soil in this stratum is classified generally asNYCBC
Class 6 materia. The USCS group symbol for this stratum is generally ML.

Atterberg limit testing on five samples indicated liquid limits ranging between 22%
and 30% and plastic limits ranging between 21% and 23%, with plasticity indices
ranging between zero and 9%. Measured moisture contents on these five samples
ranged from 24.9% to 29.6%.

Glacia Till (NYCBC Class 3a/3b): Below the clayey silt layer in borings B-01 through

B-4, a till layer having an observed thickness ranging from 5 feet to 19 feet was
encountered. This stratum was not encountered in B-05. Recovered soil samples
were generally brown or gray-brown, fine to coarse Sand, trace to some silt, little to
and gravel. Based on observations of the drill rig performance while advancing
borings B-01 and B-02, this stratum contains cobbles and boulders. This stratum
was found to be medium dense to very dense as evidenced by SPT N-values ranging
from 24 to refusal (greater than 100) with an average SPT N-value of 63 blows/foot,
and is generdly classified as NY CBC Class 3aor 3b material.

This stratum was encountered between depths of 15 and 48 feet. Grain size
distribution testing of four samples obtained from this stratum indicated fines
content ranging from 10.1% and 20.4%.

Medium Hard Rock (NYCBC Class 1b): Medium hard rock was encountered in each

boring and in five test pits (TP-4 through TP-8). This stratum was encountered at
the ground surface at TP-8 at the southeast corner of the site and at depths of 48 feet
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and 45 feet in borings B-01 and B-02, respectively, near the northern perimeter of
the site. Rock cores were obtained from borings B-01, B-03, and B-05.

The recovered rock cores and rock observed at TP-8 consisted primarily of fine to
coarse grained, light gray/bluish gray marble, with occasional intermixing of mica
schist. The recovered cores were generaly fresh to dlightly weathered and medium
hard to hard, with close to moderately close joints/fractures. The NYCBC class for
this stratum is generaly 1b.

The measured core recoveries (noted as REC on the boring logs) ranged between
90% and 100%. The measured rock quality designations (noted as RQD on the
boring logs) ranged between 76% and 100%.

The measured unconfined compressive strengths of two selected rock core samples
were 11,440 and 5,089 pounds per square inch (psi).

Groundwater Observations. Groundwater was measured at a depth of 9 feet in the
observation well installed at B-02. Groundwater was observed in TP-5 at a depth of
approximately 11 feet. Groundwater may be present at the interface between soil
and rock at shallower depths than the depth at which it was observed in B-02 or
TP-5. It should be noted that fluctuations in groundwater levels will occur due to
variations in seasonal influences, precipitation amounts, utility leakage, and other
factors different from those existing at the time the observations were made.

Additional Test Pit Observations

Test pit observations that are not noted above as a part of the generalized subsurface
conditions are summarized below. Refer to Appendices C and D for additiona test pit
information.

e The adjacent building wall along the west side of the site is supported on a stone
block foundation wall having a height ranging between 2 and 5 fest, resting on an
irregular stone footing, having a height of 1 to 2 feet. The soil beneath the footing
appears to consist of brown, fine to coarse sand, little gravel, trace silt with
fragments of cobbles, boulders and rock (fill) at test pit TP-1 and native soils
described as brown fine sand, little to some silt at test pit TP-3. The bottom of the
footing extends to an approximate depth of 8 to 9 feet below ground surface. The
adjacent building footing was not observed to extend into the site in the test pits.

e Based on test pit TP-5, the concrete block wall aong the west side of the site,
south of the adjacent building, extends to a depth of approximately 4 feet below
the adjacent ground surface, and rests on an approximate 8-inch tall concrete strip
footing. The soil beneath the footing appears to consist of native soils described
as brown, fine sand, little to some silt.
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5 GEOTECHNICAL RECOMMENDATIONS

51 Key Geotechnical Issues

According to discussions with Silman, the proposed building will be constructed with a
finished cellar floor at a depth of approximately 15 feet. Based on our understanding of
subsurface conditions and the proposed development, we have identified the following
key geotechnical issues for design and construction of the proposed building:

e Excavation to depths of 17 to 19 feet will be required to construct a structural mat
foundation, which will result in remova of significant quantities of soil and
bedrock. The north portion of the structural mat slab will be supported on deep
foundations, and the south portion will be supported on the medium hard rock.

e Foundation excavations will extend up to 13 feet below the design groundwater
elevation. Significant dewatering efforts will be necessary to facilitate foundation
construction. Furthermore, waterproofing design and construction will be critical.
Groundwater flow from on top of the rock and within the rock will require control
during construction. The proposed structural mat and wall design will need to
consider the hydrostatic pressure exerted by the groundwater.

e Temporary support of excavation for soil and rock faces exposed during
excavation will be required. Underpinning of neighboring structures along the
west portion of the Site, including the one story building located at 151 Sherman
Ave and existing concrete block wall. This underpinning will require access
agreements with the adjacent building Owners.

e Up to approximately 18 feet of rock excavation is anticipated in the south portion
of the site to reach the planned foundation subgrade elevation. This must be
performed in a manner that will not have detrimental effects on nearby structures,
utilities, and streets.

5.2 Foundation Recommendations

Based on the subsurface conditions encountered during the subsurface exploration
program, it is recommended that the proposed structure be supported on a structural mat
foundation, with the south portion of the mat slab being supported directly on the
medium hard rock, and the north portion being supported on deep foundations consisting
of driven H-piles bearing on the medium hard rock. Shallow foundations are not
recommended in the northern portion of the site due to the potentia for excessive
settlement due to the compressibility of the clayey silt stratum discussed above. A
structural mat is appropriate for the overall combination of foundation types.

Foundations must be designed in accordance with the 2008 NY CBC utilizing the design
soil parameters defined below and providing that the subgrade preparation and pile
installation are in accordance with our recommendationsin this report.
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New foundations should be designed and constructed at a level such that they do not
impose additional loads on the existing foundations or walls of buildings or subsurface
utilities adjacent to the site.

In general, support of excavation (SOE) will be required along the north side, east side
and part of the west side of the site, until the bedrock rises high enough. The pile layout
will also need to consider the presence of SOE. New foundations along the east perimeter
of the site adjacent to the two story structure for a length of approximately 40 feet will
need to be offset at least 3 feet from the property line to alow for installation of SOE.
Alternatively, SOE could be installed along the property line, if the neighbors will alow
you to remove and replace the wooden deck attached to their building.

All footings should bear a a minimum of 3.5 feet below the lowest adjacent ground
surface to comply with NY CBC frost penetration requirements.

The structural mat should be constructed directly on Medium Hard Rock or a concrete
“mud mat” over the excavated rock surface throughout the non-pile supported portion of
the mat. The recommended allowable bearing pressure on the Medium Hard Rock is 40
tons per square foot (tsf). The rock surface shall be cleared of al soil, debris, and loose
rock and other material not meeting the requirements of Medium Hard Rock provided in
the NYCBC.

For the portion of the mat supported on the piles, piles should be end bearing at pile
refusal on the bedrock. H-piles should be fitted with a driving shoe and driven to refusal.
A preliminary analysis has been performed for an ASTM A-572 Grade 50 HP 12x74 pile
driven to the medium hard rock. Based on this analysis, the allowable compressive axial
capacity would be governed by its structural capacity of 110 tons. The Contractor should
implement necessary measures to reduce the risk of damage to the pile during driving,
and to reduce vibrations affecting nearby structures. A minimum pile length of 10 feet is
required for the pile-supported portion of the structural mat. If the distance from the
bottom of mat foundation to bedrock is 10 feet or less, the mat foundation should be
stepped down so that it bears on the medium hard rock.

Prior to driving piles, the piling contractor should be required to submit a predictive
dynamic pile analysis (WEAP analysis) for each pile type, soil condition, and/or
proposed piling hammer in order to determine the driving resistance required to achieve
an ultimate capacity equal to or greater than the design capacity multiplied by the safety
factor. The WEAP analysis must show that the pile will not be overstressed at any point
during driving. That analysis should be reviewed by GZA, prior to installation of piles.

Static axia load testing of the HP 12x74 pile driven to medium hard rock with a 110-ton
capacity is not required. We recommend that at least 10 percent of production piles
should be dynamically tested utilizing a Pile Driving Analyzer (PDA) in accordance with
ASTM Method D4945. The PDA testing program should be performed during initial
drive, for each pile hammer utilized, or after major maintenance of the pile hammer. The
piles to be dynamicaly tested should be distributed throughout the site to be
representative of the locations where proposed production piles will be installed.
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The allowable lateral load capacity of the recommended pile was estimated to be 4.5 tons
for no pile head fixity and 9 tons for afixed pile head along the weaker axis of the H-pile.
This estimated lateral capacity is one-haf the load that produces a gross laterd
movement of 1 inch at the top of the pile, which is assumed to be directly below the
bottom of the proposed structural mat.

It should be noted that piles in groups will behave differently under lateral loading than
single piles as their zones of stress influence will “shadow” each other when grouped.
Recommendations for grouped piles cannot be provided until a pile layout has been
developed.

At locations where the effective pile length (that is, distance between bottom of pile cap
and bedrock) is less than 10 feet, additiona piles may need to be installed to provide
adequate lateral capacity.

Lateral pile capacity greater than 1 ton, if necessary, will need to be substantiated in the
field by at least one lateral load test performed in accordance with the NYCBC and
ASTM D3966.

521 Soil Parameters

In their unimproved states, it is recommended that the following properties of subsurface
materials be used for design purposes

Haike] Wl Friction Angle

Stratum (NY CBC Classification) Weight

x (deg)

(ppcf)

Fill (7) 120 28
Sand (3b,6) 120 32
Clayey Silt (6) 110 NA
Glacial Till (3a/3b) 130 36
Medium Hard Rock (1b) 170 NA

*pcf = pounds per cubic foot

5.2.2 Slab Modeling Recommendations

Mat slabs should be designed for hydrostatic pressures considering a design groundwater
level at El. 8, and in accordance with the NY CBC (2008).

The mat dlab should be designed assuming a modulus of subgrade reaction of 2,200
pounds per cubic inch (pci) for the portions resting directly on the rock. For the mat slab
portion supported entirely on piles (assuming no load transfer to the soil), we recommend
utilizing a varied pile spring constant based on pile length of 1,250 kip/inch for 30 foot
long piles, 1,900 kip/inch for 20 foot long piles, and 3,800 kip/inch for 10-foot long piles.
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5.2.3 Uplift Forcesand Rock Anchors

Each foot of submersion of the 12,000 square foot building footprint beneath the
groundwater table, adds approximately 375 tons of buoyancy force on the building.
Assuming a submersion of 6 feet below the groundwater table (from 9 feet below grade
to 15 feet below grade), atotal uplift force of 2,250 tons is added onto the bottom of the
proposed buildings. It is expected that the weight of the building will resist these forces.
The uplift capacity of the recommended pile with alength of 20 feet below the structural
mat is estimated to be 12 tons, including a Factor of Safety of 2.5. The actua uplift
capacity of each pilewill depend on the pile length and spacing between piles.

Besides buoyancy forces, there will be other forms of uplift forces, such as wind loads
and seismic loads. Vertical rock anchors may be required to resist uplift forces. The rock
anchors should be designed for an alowable grout-to-rock bond strength of 150 ps,
spaced a minimum of 5 feet center to center. The rock anchors should be provided with
double corrosion protection and proof tested upon installation.

524 Lateral Earth and Water Pressures

Foundation walls with unbalanced loading should be designed to resist lateral earth
pressures due to soil and rock weight, neighboring foundation loads, and other
surcharges. At a minimum, to calculate earth pressures above groundwater level, an
equivaent fluid pressure of 60 pcf should be used for the design of al permanent (rigid,
fixed) walls and 40 pcf for temporary (flexible, cantilever) walls where exposed to soil.
Below the water table, lateral pressures should be comprised of 30 pcf of soil pressure
plus hydrostatic forces. Walls should aso be designed to resist seismic loads as required
by the NY CBC.

Cdlar walls should aso be designed to accommodate hydrostatic pressure, using a
groundwater design elevation of 8 feet.

The recommended lateral earth pressure exerted by the rock mass along the east, south,
and west faces of the planned excavation is estimated to be approximately 1,500 pounds
per square foot (psf) based on a preliminary analysis of the wedge stability of the rock.
An additional uniform horizontal pressure should be used where surcharges are
anticipated due to, for example, pedestrian or vehicular traffic along Sherman Avenue
and foundations loads from nearby buildings, including, but not limited to, those
buildings having addresses of 143-151 Sherman Avenue, 579-591 Academy Street, 159-
161 Sherman Avenue, and the building located approximately 10 feet to the south of the
property, with frontage along Post Avenue. Such additional uniform horizontal pressure
should be equal to one-half of the anticipated vertical surcharge load and as defined in the
NYCBC.

A temporary rock support system must be designed by the Contractor to provide the
required horizontal support for stabilization of potentially unstable rock wedges during
construction. Also, a permanent rock support system consisting of rock bolts to reduce
lateral pressure may be required. The structural design of the planned cellar walls in the
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rear half of the Site must account for the lateral earth pressure from the potential rock
wedges acting together with the horizontal surcharge pressure, as noted above.

5.25 Settlement

For foundations designed and constructed in accordance with the recommendations
presented in this report, the expected settlement is less than Y2 in. Most of the settlement
Is expected to occur during the initial loading of the foundation during construction.
Differential settlement across the structural mat, between the pile-supported and rock-
supported sections, should be less than half of the amount noted.

5.2.6 Groundwater Control and Water proofing

We understand that the proposed finished cellar will extend up to 9 feet below the design
groundwater elevation, and even deeper a locations of proposed elevator shafts.
Therefore, we recommend that the cellar walls and mat slabs/foundations be designed to
be watertight with full waterproofing. Full waterproofing systems should consist of
provision of water stops at all foundation joints, waterproofing membranes on all below
grade walls and dlabs, and drainage boards on foundations walls extending to the ground
surface. We recommend using Grace Construction Products materials (or equal) such as
Preprufe waterproofing membranes intended for “blind-side” concrete placement for
walls and dabs. Preprufe 300R (or equivalent) under slabs and Preprufe 160R (or
equivalent) on wallswould be used. On the exterior walls, Hydroduct 200 (or equivalent)
drainage boards should be installed. We note drainage boards are not required, but
provide an even surface onto which waterproofing may be neatly and properly installed.
All waterproofing products should be installed per manufacture specifications and
connection details and installed waterproofing should be protected from any damage
during construction.

A 2-inch-thick lean concrete or ‘mud-mat’ may be placed above the medium hard rock to
protect the subgrade and provide alevel surface for installation of waterproofing.

Additionally, we recommend that a gravity drain or sump pit be included within the cellar
in order to evacuate any water that may enter the building during periods of high
precipitation or due to unforeseen circumstances such as water main bresks, fire
suppression system activation, etc.

5.2.7 Seismic Assessment

Based on the type and relative density of the soils encountered in the borings and in
accordance with the NY CBC, we recommend Seismic Site Class of D for calculation of
seismic loading and the corresponding response spectrum as described in Section
1615.1.4 of the NYCBC. At this site classification, the maximum considered earthquake
spectral response accelerations for short and long periods should be taken as SMS =
0.551g and SM1=0.170g.

Using data collected from boring B-01 and B-02 locations, we assessed the susceptibility
of the in-situ material to liquefaction during a seismic event in accordance with the
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empirical requirements of the NYCBC, by plotting the measured SPT N-values with
depth as required in Section 1813.1. The data indicate that isolated zones of site soils are
within the ‘probable’ zone of liquefaction. We performed a more detailed liquefaction
analysis using the methodology set forth by Youd et a. (2001) considering the SPT N-
values, overburden stress, hammer energy, measured fines content from laboratory test
results, and anticipated earthquake magnitude. The results of our analysis indicate that
liguefaction of the site soils is unlikely. Rock is not subject to liquefaction during a
seismic event.

5.2.8 Corrosivity Analysis

GZA analyzed soil samples collected from borings B-02, B-03, and B-04 from depths of
ranging between 6 and 17 feet below existing grade for corrosivity.

Sulfate:

The sulfate content in soil ranged from 77 to 410 parts per million (ppm) or 0.0077 to
0.041 percent by weight. Table 4.3.1 of the ACI Building Code 318/318R lists the
reguirements for concrete exposed to sulfate containing solutions. According to the ACI
Table, the soil samples tested have a negligible sulfate exposure.

Chloride

Chlorides are generally corrosive to both concrete and steel, as they participate directly in
the electrochemical reactions that take place during the corrosion process. Chlorides
typicaly attack metals and aso have the ability to migrate through porous concrete and
attack the steel reinforcement. This can cause corrosion and swelling of the steel
reinforcement which can lead to cracks in the concrete and therefore accelerated
corrosion activity. According to DM-5 (U.S. Department of the Navy, 1974),
concentrations of chloride greater than 500 ppm can be “extremely corrosive’ to carbon
steel and cast iron. The chloride content in the soil samples ranged from 36 to 40 ppm,
suggesting low risk of chloride attack.

pH

Soils usually have a pH range of 5 to 8, and values in this range are not considered to be
the dominant variable affecting corrosion rates. More acidic soils (pH less than 5),
however, represent a serious corrosion/degradation risk to common construction
materials such as steel and concrete. The soil samples tested had a pH ranging from 7.20
to 8.22. In general, the test results indicate that pH is not of significant concern affecting
corrosion potential.

Electrical Resistivity

Based on the samples tested, the electrical resistivity of the soil as received from the field
was found to be 2498, 450, and 2545 ohm-cm. According to DM-5 (U.S. Department of
the Navy, 1974), resistivity values less than 2,000 ohm-cm can cause severe corrosion to
cast iron and carbon steel. Two of the three samples indicated resistivity values greater
than 2,000 ohms-cm, which does not raise a concern. The low value of 450 ohm-cm was
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observed in a sample collected from depths of 6 to 10 feet in the fill material. Because
thisfill materia will be removed, thislow vaueis not a concern.

6 CONSTRUCTION CONSIDERATIONS

6.1 Excavations/Subgrade Preparation

The proposed development consists of excavation to approximately 17 to 19 feet below
grade to accommodate the proposed structural mat foundation. This includes rock
excavation in the south portion of the site; the amount of rock removal that will be
required can be estimated using Figures 3 and 4, although the actual stratigraphy will be
different from what was depicted based on interpolation of widely spaced boring data.

Following installation of temporary support of excavation and underpinning, general
excavation to remove the existing fill and to achieve bottom of foundation subgrade may
commence. Existing utilities that are encountered should be removed within the limits of
the proposed building footprint and capped outside the footprint.

For excavations along property lines, temporary earth support would be required to
maintain a vertical face. A 2-inch-thick lean concrete (concrete with f'c < 2,000 psi) or
“mud-mat’ may be placed prior to installation of structural mat, as discussed previously.

Rock excavation may entail mechanical excavation by chipping with hydraulic hoe-
ram/breakers, chemical/mechanical splitting, and/or controlled blasting. The method of
excavation is typically a function of the Contractor’s ability, preference, and cost analysis
and perceived risk to adjacent structures.

Mechanical chipping will impart a significant amount of low frequency vibrations into
the ground which will be transmitted to neighboring structures. The imparted energy will
be attenuated with increasing distance. However, neighboring structures are abutting the
site. The vibration threshold of human perception is much lower than that of potential
cosmetic and/or structural damage, leading to the potential for complaints. Low
frequency vibrations from mechanical chipping may cause cosmetic damage to adjacent
structures.

Chemical or mechanical rock splitting are typically expensive options. They require
extensive rock drilling for placement of the expansive chemicals or insertion of
mechanical splitters, but cause significantly less vibration.

Controlled blasting is often less problematic to neighboring buildings with regards to
vibrations, when performed properly and with small charges, due to the high frequency of
the blast. However, controlled blasting often encounters resistance by the loca
community. Thereis aso the risk of cosmetic and structural damage from blast-induced
vibrations on adjacent structures, particularly for frequencies less than 20 Hertz.

The discussion in this report is provided for reference only rather than a recommendation,
should the Contractor opt to perform controlled blasting or chemica splitting. Where
blasting or chemical splitting is used, line drilling and channel drilling may be used in



Geotechnical Engineering Report June 30, 2014
153-157 Sherman Avenue, New Y ork, New Y ork Page 14

order to reduce rock damage and overbreak outside of the planned excavation limits and
may also reduce the propagation of vibrations to adjacent structures and utilities. Line
drilling, which consists of drilled holes with a maximum center-to-center spacing of two
times the hole diameter should be provided along all excavation perimeters. Channel
drilling, which consists of drilled holes with a maximum center-to-center spacing equal to
the hole diameter and effectively creates a channel or dot in the rock, should be
performed along the eastern and western part of the site aong the foundations of the
existing buildings. Line drilling and channel drilling should be performed in lifts no
greater than 8 feet.

The Contractor's proposal for the project should provide their planned excavation
methodology. If controlled blasting is proposed, they should disclose their relative
experience in close-in blasting and provide a conceptual blasting plan with their bid
submission, to be reviewed by GZA prior to Contractor selection. Upon selection of the
Contractor, a detailed test and production blasting plan should be prepared and the
Contractor should be prepared to attend meetings with the fire department and any other
agencies having jurisdiction, including community and/or neighborhood meetings.

Blasting should be limited to two-thirds of the depth of the channel or line drilling.
Blasting should not be performed within 30 feet of any structure or utility until channel or
line drilling is completed, as noted above. Properly placed blasting mats are crucial given
the site constraints and should be utilized to protect against fly rock.

Excavation methods should be planned to reduce disturbance to the foundation subgrade.
The final 2 to 5 feet of rock excavation, depending on the blasting method should be
performed by mechanical or chemical methods. Any disturbed or loose rock fragments
must be removed from the fina subgrade; any rock surfaces that do not “ring” when
struck with a metal hammer or bar or can be readily removed by a ¥2-yd backhoe must be
removed.

6.2 Reuseof ExistingMaterial

The existing material may be re-used outside the foundation footprint as backfill provided
that appropriate crushing, screening, and processing is performed in order to meet the
requirements for Granular Fill as described in Table 1.

6.3 Temporary Excavations and Support of Excavation

According to preliminary discussions, the cellar of the proposed development will extend
to approximately 15 feet below grade, and, therefore, we anticipate excavation at the Site
to extend up to a depth of 17 to 19 feet below grade to construct the foundations.
Additional deeper excavations may also be required for construction of elevator shafts.
Temporary lateral earth support systems will be required to protect the adjacent roadways
and sidewalks that must remain in service, aswell as utilities and structures.

Temporary SOE consisting of properly braced drilled H-piles or pipe lagged between
with timber boards, or utilizing soil mixing technology, will be appropriate aong
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Sherman Avenue sidewalk, and approximately 70 to 80 feet of the north half of the site,
adjacent to the neighboring building at 159 Sherman Avenue. The H-piles should be
placed in temporarily cased, pre-drilled holes and backfilled with lean concrete or
flowable fill below bottom of excavation. Above bottom excavation, the H-piles can be
backfilled with flow fill, sand or peastone. Driven (or vibrated) sheetpiles would be
difficult to install through the fill in into the dense natural soils due to the possibility of
encountering obstructions and the density of the natural soils. For temporary excavation
support use of tiebacks or inclined braces (rakers) and heel block can be used for latera
bracing of the excavation support. The tieback option will need to consider existing
utilities beneath sidewalk and neighboring properties, and require construction easements
with the abutting property owners. The temporary earth support system should be
designed by a Professional Engineer, licensed in the State of New Y ork and experienced
in design of earth support systems, and reviewed by GZA before construction.

Where site constraints allow, sloped excavations should not be steeper than 1.5H:1V (and
may need to be flatter) and should not intercept the 1H:1V foundation influence lines of
adjacent structural foundation. Where excavations intercept neighboring foundation
influence lines, underpinning or adequately stiff structural earth support systems would
need to be considered.

The Owner and the Contractor should make themselves aware of and become familiar
with applicable local, state, and federal safety regulations, including the current
Occupational Safety and Health Administration (OSHA) Excavation and Trench Safety
Standards. Construction site safety generally is the sole responsibility of the Contractor,
who shall also be solely responsible for the means, methods, and sequencing of
construction operations. We are providing this information solely as a service to our
Client. Under no circumstances should the information provided below be interpreted to
mean that GZA is assuming responsibility for construction site safety or the Contractor’s
activities; such responsibility is not being implied and should not be inferred.

The Contractor should be aware that slope height, slope inclination, or excavation depth
should in no case exceed those specified in local, state, or federal safety regulations, e.g.,
OSHA Hedlth and Safety Standards for Excavations, 29 CFR Part 1926, or successor
regulations. Such regulations are strictly enforced and, if they are not followed, the
Owner, Contractor, and/or earthwork and utility subcontractors could be liable for
substantial penalties. Per OSHA requirements, if any excavation is extended to a depth
of more than 20 feet, it will be necessary to have the side slopes and shoring designed by
a Professional Engineer.

As a safety measure, it is recommended that all vehicles and soil piles be kept aminimum
lateral distance from the crest of slopes equal to no less than the slope height. Exposed
slope faces should a so be protected against the elements.

The exposed rock faces along the site perimeters will require support. This support will
be required sequentially as the excavation progresses in depth and unfavorable joints or
blocks are identified. The rock must be temporarily supported and/or reinforced with
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systematic temporary rock bolting designed by the Contractor’s engineer; the systematic
bolting should be reviewed by GZA before construction. The design and temporary
bolting pattern is expected to include polyester-resin encapsulated bolts spaced in a
staggered pattern and installed horizontally. The exposed rock in the rear half of the site
may require permanent, double-corrosion protected bolts installed in a systematic pattern
similar to the temporary bolts to reduce lateral pressure on below-grade cellar walls. If
requested, GZA can design these permanent rock bolts once the below-ground portion of
the building design is further defined.

Special permission and easements from the adjacent property owner(s) will be required
before installing these rock bolts.

6.4  Underpinning of Adjacent Structures

Based on the test pit excavations performed during the geotechnical site investigation and
our understanding of the neighboring buildings cellars, underpinning the 151 Sherman
Avenue building located to the west of the proposed excavation will be required for the
proposed construction. The existing 12 to 18-inch thick block wall can either be
underpinned or removed. We anticipate underpinning of up to 10 feet will be required (6
to 7 feet for the one story building and up to 10 feet of the existing block wall). The
purpose of the underpinning is to transfer foundation loads to a suitable bearing stratum
below the depth of adjacent proposed foundations. If the existing block wall is removed,
atemporary SOE should be installed along the west of the property as discussed above in
section 6.3.

The contract documents should require the contractor to perform additional test pits and
probes as needed to confirm the existing foundation conditions of the adjacent buildings.

Conventional pit underpinning may not be feasible for this Site. Underpinning pits and
piers would need to extend from the bottom of the existing foundations to at least 1 foot
below any proposed excavations. Due to variation of subsurface soils at the Site,
extending neighboring footings one foot below the depth of the maximum proposed
excavation can result in foundations being extended to unsuitable bearing material (that
IS, the clayey silt stratum located below the sand stratum) which may cause undesired
settlements for adjacent structures. Also, depth to groundwater makes conventional pit
underpinning more unfeasible. As such, other underpinning aternatives, such as ground
improvement, helical piles or jacked piles will need to be considered for the adjacent
structures.

Where required, all underpinning should be completed before the general elevation of the
Site excavation is advanced below the foundations of existing structures. Underpinning
adjacent structures should be executed by a qualified contractor with a proven successful
record of work. The contractor’s design engineer will be required to provide design
caculations, a written and illustrated description of the intended methods, and an
estimate of existing building loads and bearing capacity cal culations showing an adequate
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factor of safety. The submittal should be prepared and stamped by a registered State of
New Y ork Professional Engineer, and reviewed by GZA before construction.

It should be noted that portions of the adjacent neighboring foundations may be
supported on bedrock.

Underpinning of neighboring building foundations will require access agreements with
the respective property owners prior to start of any underpinning work at site. Based on
our experience with similar types of underpinning projects, we anticipate settlement of
neighboring buildings of about 1 inch can occur during underpinning and construction.

6.5 Temporary Groundwater Control

The final subgrades will be below the water table and construction dewatering will be
required. The Contractor should be prepared to evacuate the groundwater which enters
the Site from the soil layers and from fractures in the rock in order to allow construction
to proceed. The Contractor can consider dewatering or grouting the soil/rock interface
around the site perimeter in order to reduce the water flow into the excavation; additional
grouting may be utilized during excavation within seams and joints to further reduce the
water flow. Precautions will be needed if dewatering and grouting are utilized to limit
the risk of heave or settlement of adjacent structures and grout intrusion into adjacent
basements and utilities.

Construction dewatering will be required to maintain dry excavations to facilitate
foundation construction. Such dewatering may be accomplished through the use of
sumps or localized well points. Dewatering will also be required to remove precipitation
that collectsin the excavation.

Given the proximity to the water table, the Contractor should consider providing a
working mat to protect the subgrade, such as gravel or concrete mud mat. Preparation of
subgrades when within close proximity of the groundwater should be performed
carefully, and as described above, to prevent unnecessary disturbance. Dewatering
should be carefully performed so as to not cause any damage or settlement to the
neighboring buildings, structures, or utilities.

Temporary groundwater discharge permits will be required from NYCDEP for any
dewatering operations. The project environmental consultant should provide input
regarding the quality of the groundwater in and around the site and if treatment of the
groundwater should be planned prior to discharge. GZA can provide this service in the
future, if needed.

6.6 Assessment and Monitoring of Adjacent Structures

The pre-construction conditions of the adjacent structures should be documented prior to
the start of any demolition or construction work at the project site. This includes
photographing and measuring all existing conditions and defects within a 100-foot radius
of proposed work in order to provide a quantifiable baseline record prior to construction.
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Instrumentation consisting of crack gages, vibration monitors and/or survey points should
be installed at applicable locations, and baseline values recorded. Deflection readings
should be taken twice daily during active underpinning and on regular intervals until the
new construction exceeds the height of the existing structures. This work must be
performed by the Owner or Owner’ s Representative, not the Contractor.

Controlled blasting or mechanical excavation, SOE instalation, and pile driving
operations will create vibrations that will be felt by neighboring structures. Vibration
monitoring should be performed continuously when excavating and driving piles within
100 feet of neighboring structures. Where vibrations in excess of 1.0 inch per second
(ips) a a frequency below 50 Hertz (Hz) or in excess of 2.0 ips above 50 Hz are
measured at or within the structure, the work (excavation and pile driving) operations
should be revised. Project specific vibration limits should be evaluated upon the
selection of Contractor's means and methods. The ability to predict the amount of
vibration, settlement, and damage that will be caused by pile driving, chipping, blasting,
etc. and that can be tolerated by the adjacent structure is beyond the scope of this report,
but should be evaluated prior to instituting the monitoring program.

6.7 Quality Assurance and Control

We recommend that GZA be retained to observe earthwork, subgrade preparation,
temporary support of excavation/underpinning, rock excavation and support, and pile
driving. This includes the review of plans prior to bidding and site visits at the time of
construction. Such work is intended to reduce unexpected circumstances throughout the
bidding and construction process and to expedite resolution should unanticipated
conditions be encountered. Site visits are intended to alow an evauation of actual
conditions exposed during construction, document and observe that the contractor’s plans
are implemented as designed and accepted by the design team and in accordance with the
contract documents. This includes observing that the appropriate bearing stratum has
been reached and that the subgrade has been properly prepared for foundation
construction, and that support of excavation and underpinning is being constructed in
accordance with the contract documents. NYCBC Specia Inspections that will be
required for work discussed in this report include:

e Soils- Site Preparation [BC 1704.7.1]
e Underpinning [BC 1704.9.1]
e Excavation — Sheeting, Shoring, and Bracing [BC 1704.19 and BC3304.4.1]
e Structural Safety — Structural Stability [BC 1704.19]
e Pile Foundations & Drilled Pier Installation [BC 1704.8]
Specia Inspections must be performed by an independent agency hired by the Owner.
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7 RECOMMENDED ADDITIONAL SERVICES

Based on our familiarity with the proposed construction and the subsurface conditions at
the project site, we recommend GZA perform the following services:

Support of excavation design

Underpinning design

Rock support design

Review of foundation-related and excavation-related structural drawings
Preparation of pile specifications

Attendance at project meetings upon request

Review of Contractor submittals related to foundations
Special inspection of pile installations and rock subgrades
Special inspection of underpinning and SOE installation
Pre-construction survey

Monitoring of adjacent buildings

NY CDEP Dewatering Permit applications

8 LIMITATIONS
This report is subject to the limitations as described in Appendix A.
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WIDELY SPACED EXPLORATIONS. ACTUAL TRANSITIONS WILL BE
MORE ERRATIC AND WILL VARY FROM THOSE SHOWN.

2.) THE BORINGS AND TEST PITS WERE PERFORMED BY CRAIG TEST
BORING ON MAY 28 AND 29, 2014. EXPLORATIONS WERE OBSERVED
BY GZA PERSONNEL.

HORIZONTAL SCALE IN FEET

UNLESS SPECIFICALLY STATED BY WRITTEN AGREEMENT, THIS DRAWING IS THE SOLE PROPERTY OF GZA
GEOENVIRONMENTAL, INC. (GZA). THE INFORMATION SHOWN ON THE DRAWING IS SOLELY FOR USE BY GZA'S
CLIENT OR THE CLIENT'S DESIGNATED REPRESENTATIVE FOR THE SPECIFIC PROJECT AND LOCATION IDENTIFIED ON
THE DRAWING. THE DRAWING SHALL NOT BE TRANSFERRED, REUSED, COPIED, OR ALTERED IN ANY MANNER FOR
USE AT ANY OTHER LOCATION OR FOR ANY OTHER PURPOSE WITHOUT THE PRIOR WRITTEN CONSENT OF GZA. ANY
TRANSFER, REUSE, OR MODIFICATION TO THE DRAWING BY THE CLIENT OR OTHERS, WITHOUT THE PRIOR WRITTEN
EXPRESS CONSENT OF GZA, WILL BE AT THE USER'S SOLE RISK AND WITHOUT ANY RISK OR LIABILITY TO GZA.
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