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Hazardous Materials Remedial Action Plan

507 West 24™ Street

OER Project # 09EH-N109M
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EXECUTIVE SUMMARY

507 West 24" Street, LLC has established this plan to remediate a 3,500-square foot site located
at 507 West 24™ Street in Manhattan, New York. A Phase Il Subsurface Investigation (Phase 1)
was performed to compile and evaluate data and information necessary to develop this Remedial
Action Plan (RAP). The remedial action described in this document achieves the remedial
objectives, complies with applicable environmental standards, criteria, and guidance, and
conforms with applicable laws and regulations.

Site Location and Current Usage

The Site is located at 507 West 24™ Street in the Chelsea section of New York City, New York,
and is also identified as Block 696, Lot 28 on the New York County tax map (Appendix A). The
Site consists of a vacant lot containing approximately 3,500 square feet (35 feet fronting West
24™ Street and extending 100 feet north). The Site is located beneath elevated railroad tracks
formerly used by various rail transportation companies. The elevated railroad track is no longer
in use and is currently a park referred to as the Highline.

According to the most recent NYCDOB Certificate of Occupancy (CO) issued June 9, 1999 (CO
Number 117191), the Site is zoned M1-5 (manufacturing and commercial) and the permissible
use and occupancy is for motor vehicle sales, a tool shed, and auto repair. None of these
activities currently occur at the Site.

The Site is bordered to the south by West 24™ Street. Further south, across West 24" Street, is a
car wash and a building lot currently under construction. The Site is bordered to the west by an
art gallery. An auto body shop borders the Site to the north. A residential building borders the
east side of the Site. Further to the east is a gasoline filling station (formerly Getty Service
Station #341) currently operating as Lukoil located at 239 10" Avenue.

Summary of Proposed Redevelopment Plan
The planned redevelopment of the Site will involve the construction of an art gallery (the
Chelsea Gallery). The Chelsea Gallery will be located underneath the elevated Highline

structure, which is currently a public park.
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The proposed gallery structure will contain one open space gallery on the ground floor. The
existing Highline columns penetrate from above and into the space. The space will open up in
the rear, creating a 28-foot high exhibition area. Offices, workshops, archive, lavatories, and a
storage area are proposed for the basement level, the floor of which will lie approximately

12 feet below street level.

The proposed gallery will include excavation of the entire site lot down to a depth of

approximately 15 feet below current grade for the construction of the foundation.

Summary of the Remedy
The proposed site redevelopment includes removal of existing paving/asphalt, excavation to a
depth of approximately 15.5 feet below grade, and construction of a 2-story structure with a

basement level.

The building foundation excavation will extend to a depth ranging approximately six to seven
feet below the water table, effectively removing soil exhibiting historical fill impacts within the
building footprint. The building foundation will be equipped with a water-proofing and vapor
barrier as discussed in Appendix J. The barrier will be protective of potential vapor intrusion
resulting from potential volatilization of low level VOCs and SVOCs detected in soil and
groundwater. In addition, the building basement will include a mechanical ventilation system

consistent with the New York City Building Code.

The proposed remedial action will consist of:

1. Preparation of a Community Protection Statement and implementation of a Citizen
Participation Plan.

2. Performance a Community Air Monitoring Program for particulates and volatile organic
carbon compounds during all remedial activities.

3. Establish Track 4 Soil Cleanup Objectives (SCOs) for SVOCs and metals.

4. Site mobilization involving Site security setup, equipment mobilization, utility mark
outs and marking and staking excavation areas.

5. Implementation of storm-water pollution prevention measures in compliance with
applicable laws and regulations.
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10.

11.

12.
13.

14.

15.

16.

17.

Performance of all activities required for the remedial action, including permitting
requirements and pretreatment requirements, in compliance with applicable laws and
regulations.

Excavation and removal of soil/fill exceeding Track 4 SCOs.

Screening of excavated soil/fill during intrusive work for indications of contamination
by visual means, odor, and monitoring with a PID.

Removal of any underground storage tanks and closure of petroleum spills that may be
encountered during site work in compliance with applicable local, State and Federal
laws and regulations.

Transportation and off-Site disposal of all soil/fill material at permitted facilities in
accordance with applicable laws and regulations for handling, transport, and disposal,
and this plan. Sampling and analysis of excavated media as required by disposal
facilities. Appropriate segregation of excavated media onsite.

Collection and analysis of end-point samples to determine the performance of the
remedy with respect to attainment of SCOs.

Demarcation of residual soil/fill.

Installation of a vapor barrier/waterproofing barrier system beneath the building slab and
along foundation sidewalls.

Construction and maintenance of an engineered composite cover consisting of the
building foundation slab and sidewalls and integrated vapor barrier
system/waterproofing membrane to prevent human exposure to residual soil/fill
remaining under the Site.

Submission of a RAR that describes the remedial activities, certifies that the remedial
requirements have been achieved, and lists any changes from this RAWP.

Submission of an approved Site Management Plan (SMP) in the RAR for long-term
management of residual contamination, including plans for operation, maintenance,
monitoring, inspection and certification of Engineering and Institutional Controls and
reporting at a specified frequency.

Recording of a Declaration of Covenants and Restrictions that includes a listing of
Engineering Controls and a requirement that management of these controls must be in
compliance with an approved SMP; and Institutional Controls including prohibition of
the following: (1) vegetable gardening and farming; (2) use of groundwater without
treatment rendering it safe for the intended use; (3) disturbance of residual contaminated
material unless it is conducted in accordance with the SMP; and (4) higher level of land
usage without OER-approval.
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Hazardous Materials Remedial Action Plan
507 West 24™ Street
OER Project # 09EH-N109M

REMEDIAL ACTION PLAN

1.0 SITE BACKGROUND

This Remedial Action Plan (RAP) and site-specific Construction Health and Safety Plan
(CHASP) have been developed for 507 West 24™ Street in the West Chelsea section of
Manhattan, New York (the Site). This project has been assigned Project number 09EH-N109M
and VCP Site #12CVCP047M by OER. This RAP describes the remediation and/or mitigation
activities to be implemented at the Site in coordination with the New York City Office of
Environmental Remediation (OER) for the purposes of satisfying the requirements of the
Hazardous Materials E-Designation Program and obtaining a Notice to Proceed. An E-
Designation for Hazardous Materials (E-142) was placed on the Site by the New York City
Department of City Planning (DCP) as part of the West Chelsea Zoning Resolution - CEQR
#03DCP069M.  The site-specific CHASP (Appendix B) addresses site-specific hazards,
identified contaminants of concern and safety requirements associated with remediation and

mitigation activities in accordance with ASTM and OSHA guidelines.

1.1 Site Location and Current Usage

The Site is located in the West Chelsea section of Manhattan, New York and is identified as
Block number and Lot(s) number(s) on the New York City Tax Map. Figure 1 is a Site location
map. The Site is 3,500-square feet and is bounded to the south by West 24th Street. Further
south, across West 24th Street, is a car wash and a building lot currently under construction. The
Site is bordered to the west by an art gallery. A residential building borders the east side of the
Site. Further to the east is a gasoline filling station (formerly Getty Service Station #341)
currently operating as Lukoil located at 239 10th Avenue (see Figure 2). Currently, the Site is a

vacant lot.

The Site consists of Block 696, Lot 28 in Manhattan, New York, CD 4 and is listed in the West
Chelsea Zoning Resolution under CEQR #03DCP069M and OER # 09EH-N109M.

1.2 Proposed Redevelopment Plan
The proposed use of the Site will consist of an art gallery. Layout of the proposed site

development is presented in Figure 3. According to the most recent NYCDOB Certificate of
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Occupancy (CO) issued June 9, 1999 (CO Number 117191), the Site is zoned M1-5
(manufacturing and commercial) and the permissible use and occupancy is for motor vehicle
sales, a tool shed, and auto repair. None of these activities currently occur at the Site. A copy of
the most recent NYCDOB CO (as well as historical NYCDOB COs) is provided in Appendix C.

The planned redevelopment of the Site will involve the construction of an art gallery (the
Chelsea Gallery). The Chelsea Gallery will be located underneath the elevated Highline
structure, which is currently being transformed into a public park. The proposed gallery floor
plans are provided in Appendix D.

The proposed gallery structure will contain one open space gallery on the ground floor. The
existing Highline columns penetrate from above and into the space. The space will open up in
the rear, creating a 28-foot high exhibition area. Offices, workshops, archive, lavatories, and a
storage area are proposed for the basement level, the floor of which will lie approximately

12 feet below street level.

The proposed gallery will include excavation of the entire site lot down to a depth of

approximately 15 feet below current grade for the construction of the foundation.

1.3 Description of Surrounding Property

The Site is bordered to the south by West 24" Street. Further south, across West 24" Street, is a
car wash and a building lot currently under construction. The Site is bordered to the west by an
art gallery. An auto body shop borders the Site to the north. A building lot currently under
construction borders the east side of the Site. Further to the east is a gasoline filling station
(formerly Getty Service Station #341) currently operating as Lukoil located at 239 10™ Avenue
(see Figure 2).

1.4 Environmental Investigation Reports
The following environmental work plans and reports were developed for the Site:

e Hydro Tech Environmental Corp. (Hydro Tech) performed a Phase Il subsurface
investigation of the Site and adjacent properties in June 2004. The results of the Hydro
Tech Phase Il investigation were presented in a Subsurface Assessment Report dated
June 4, 2004 (Hydro Tech, 2004).
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e Roux Associates’ 2008 investigation included the installation and sampling of two
groundwater monitoring wells on the Site and the collection of soil vapor samples from
two onsite locations. The results were first presented to OER in an April 24, 2009 Phase
I/11 Remedial Investigation Report and Remedial Action Plan and are discussed in this
section.

e Langan Engineering and Environmental Services PC prepared a Geotechnical
Engineering Report (Appendix G) in April 2008, in which they completed two borings
(one to 34 feet and one to 50 feet depth) at the Site. They determined that the upper 12 to
13 feet of the material beneath the Site is fill of undocumented origin.

e Moretrench sampled Monitoring Well GW-2 (Appendix F) on January 31, 2012. No
VOCs or SVOCs were detected in groundwater during that sampling event.

The Hydro Tech report is provided in Appendix G. Note that the soil samples summarized in the

Hydro Tech report that were obtained on the 507 West 24" Street property are highlighted in red.

The results of the Roux Associates soil vapor and groundwater sampling are presented in

Appendices E and F, respectively.

1.4.1 Hydro Tech Phase Il Investigation

Hydro Tech Environmental Corp. (Hydro Tech) performed a Phase 11 subsurface investigation of
the Site and adjacent properties in June 2004 in accordance with the New York State Department
of Environmental Conservation (NYSDEC) Bureau of Spill Prevention & Response Sampling
Guidelines and Protocols (March 1991) and the NYSDEC Draft DER-10 Technical Guidance for
Site Investigation and Remediation (December 2002). The Hydro Tech investigation involved
the completion of a geophysical survey using ground penetrating radar (GPR) to search for
potential USTs and the collection and analysis of soil and groundwater samples from the Site and
adjacent lots. The results of the Hydro Tech Phase Il investigation were presented in a
Subsurface Assessment Report dated June 4, 2004 (Hydro Tech, 2004) and are summarized

below.

1.4.1.1 Hydro Tech GPR Survey
The geophysical survey utilized a GSSR SIR-3000 GPR control unit equipped with a
400-megahertz antenna over a grid pattern. The GPR was run at a setting of 50 scans per linear

foot. The results of the GPR survey (Figure 3 of the Hydro Tech report [Appendix G]) indicated
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that a geophysical anomaly (#3) was observed beneath the adjacent property to the west, and
beneath a portion of the western portion of the subject property. This anomaly turned out to be
related to the presence of several underground storage tanks that were located beneath the
adjacent property to the west (511 West 24" street). Further discussion of the USTs is provided

below in Section 1.4.2.

1.4.1.2 Hydro Tech Soil Sampling

Five soil borings (SP-5 through SP-8 and SP-10) were installed by Hydro Tech on the Site. One
shallow and one deep soil sample was collected from each of the soil borings for a total of ten
soil samples collected from the Site. The shallow samples were from either 0 to 2 feet or 2 to 4
below land surface (ft bls) and the deep samples averaged 8 to 10 ft bls. The soil samples were
analyzed for volatile organic compounds (VOCs) using USEPA Method 8260, semivolatile
organic compounds (SVOCSs) using USEPA Method 8270, polychlorinated biphenyls (PCBs)
using USEPA Method 8082, pesticides using USEPA Method 8081, and Target Analyte List
(TAL) metals. Summaries of the soil data obtained by Hydro Tech are provided in Tables 6
through 10.

VOCs, PCBs, and Pesticides - No VOCs, PCBs, or pesticides were detected in the soil samples

collected from soil borings SP-5 through SP-8 and SP-10 at concentrations above NYSDEC Part

375 unrestricted use criteria.

SVOCs - Two soil samples collected from the Site (SP-6 2 to 4 ft bls and SP-7 8 to 10 ft bls)
contained one benzo[a]pyrene at concentrations above NYSDEC Part 375 Restricted Use
Criteria (Commercial). Seven SVOCs in three samples (SP-6 2 to 4 ft bls; SP-7 8 to 10 ft bls;
and, SP-8 4 to 6 ft bls) were detected at concentrations above NYSDEC Part 375 unrestricted use
criteria. The SVOCs detected above criteria were polycyclic aromatic hydrocarbons (PAHS).
The types of PAHs found, and the concentrations at which they were identified, are commonly
associated with historical fill of undocumented origin found in urban areas and are not

necessarily indicative of an onsite source.
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TAL Metals - Four metals (barium, cadmium, copper and mercury) were detected in soil at
concentrations above NYSDEC Part 372 Restricted Use (Commercial) Criteria (Table 8).

e Barium was detected above the Criteria only in sample SP-5 (0 to 2 ft bls) at 1,533
milligrams per kilogram (mg/kg).

e Cadmium was detected above the Criteria in SP-5 (8 to 10 ft bls), SP-6 (2 to 4 ft bls) and
SP-8 (8 to 10 ft bls) at concentrations from 9.8 to 33.3 mg/kg.

e Copper was detected above the Criteria in SP-5 (0 to 2 ft bls), SP-6 (2 to 4 and 8 to 10 ft
bls), SP-7 (8 to 10 ft bls) and SP-10 (0 to 2 ft bls) at concentrations ranging from 298 to
3,060 mg/kg.

e Mercury was detected above the Criteria in SP-5 (0 to 2 ft bls), SP-7 (2 to 4 and 8 to 10 ft
bls) and SP-8 (4 to 6 and 8 to 10 ft bls) at concentrations ranging from 6.29 mg/kg to
25.7 mg/kg.

1.4.1.3 Hydro Tech Groundwater Sampling

The Hydro Tech investigation also involved the installation of four groundwater monitoring
wells (MW-1 through MW-4) on adjacent lots east, west, and north of the Site, but none on the
lot comprising the Site. MW-2 is the closest to the site lot, approximately 15 feet west. Depth to
groundwater ranged between 8.3 and 9.7 feet below grade. The four groundwater monitoring
wells were surveyed and, in conjunction with groundwater elevations, a groundwater contour
map was generated. Based on the Hydro Tech groundwater flow map, the direction of
groundwater flow was northwest. One groundwater sample was collected from each of the
four monitoring wells and analyzed for VOCs, SVOCs, PCBs, Pesticides, and TAL Metals.

SVOCs, PCBs, and Pesticides - No SVOCs, PCBs, or pesticides were detected in the

four groundwater samples at concentrations exceeding their respective NYSDEC Ambient Water
Quality Standards and Guidance Values (AWQSGVs).

VOCs - Three of the four groundwater monitoring wells (MW-2 through MW-4) did not contain
any VOCs at concentrations above their respective NYSDEC AWQSGVs. The groundwater
sample from MW-1 contained VOCs at concentrations exceeding their NYSDEC AWQSGVs.
The VOCs identified included ethylbenzene and other petroleum-hydrocarbon-related
constituents and cis-1,2-dichloroethene, which is a degradation product of tetrachloroethene.

MW-1 is hydraulically cross gradient of the Site based on the Hydro Tech interpretation of flow
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and immediately downgradient of the Lukoil gasoline filling station located 75 feet to the east of

the Site, where there is a known spill.

TAL Metals - Two of the monitoring wells (MW-1 and MW-4) did not contain any TAL metals
at concentrations above their respective NYSDEC AWQSGVs. Monitoring wells MW-2 and
MW-3 contained cadmium, chromium, lead, and magnesium at concentrations slightly exceeding
their respective NYSDEC AWQSGVs. It is likely that these detections were the result of excess
turbidity in the samples and, therefore, are not necessarily indicative of groundwater quality.

1.4.2 Tank Removal and Post-Excavation Soil Sampling 507-511 West 24th Street

On February 16, 2005, a spill was reported to the NYSDEC for the property immediately to the
west of the site (511 West 24™ Street), in response to observations of potentially impacted soil
(i.e., staining and petroleum odors) during the removal of several underground storage tanks
(USTs). The potentially impacted soil was stockpiled adjacent to the excavation and covered
with plastic sheeting. A total of five USTs (one 2,000-gallon tank and four 550-gallon tanks)

were removed from the excavation and staged onsite.

Following removal of the tanks and excavation of the potentially impacted soil, the NYSDEC
was notified of the observations made at the site and Spill Number 04-12228 was issued.
NYSDEC requested that post-excavation soil samples be collected. On February 18, 2005, Roux
Associates mobilized to the site and collected six post-excavation soil samples. A site map
showing the sample locations is provided as Figure 1 in the March 9, 2005 report (Appendix G).
A total of six post-excavation samples were collected. One soil sample was collected from each
of the four sidewalls of the excavation (Samples PX-1 through PX-4) and two samples .were
collected from the bottom of the excavation (Samples PX-5 and PX-6). Three additional quality
assurance/quality control (QA/QC) samples were submitted for analysis: field blank sample
(FB-I), duplicate sample (PX-2DUP), and a trip blank.

Low concentrations of VOCs were detected in all of the post-excavation samples collected. The

VOCs detected included acetone, benzene, toluene, ethylbenzene, and xylenes. None of the
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samples contained concentrations of VOCs exceeding NYSDEC Part 375 unrestricted residential

criteria.

Low concentrations of SVOCs were detected in all of the post-excavation samples collected,
except for sample PX-3. Samples PX-I, PX-2 (and duplicate), PX-4, PX-5, and PX-6 contained
several polycyclic aromatic hydrocarbons (PAHS) at concentrations above their respective
Part 375 unrestricted residential criteria. The PAHs detected at concentrations exceeding the
unrestricted residential criteria included benzo[a]anthracene, fluoranthene, phenanthrene, pyrene,
and benzo[a]pyrene. These concentrations of SVOCs have been observed consistently in fill at
other sites in the surrounding area and are attributable to the historical nature of the fill in an

urban area.

Subsequent to submittal of the report summarized above, the NYSDEC closed Spill No. 04-
12228. The spill record documenting this is provided in Appendix G.

1.4.3 Roux Associates Environmental Investigation

To update environmental quality at the Site, and because Hydro Tech’ s groundwater
investigation did not include monitoring wells placed directly on the site lot, Roux Associates’
2008 investigation included the installation and sampling of two groundwater monitoring wells

(Appendix F) on the Site and the collection of soil vapor samples (Appendix E) from two onsite

locations.

1.4.3.1 Roux Associates Soil Vapor Sampling

On February 14, 2008, Roux Associates installed two soil vapor sampling points (SVP-1 and
SVP-2) on the Site. Soil vapor point SVP-1 was installed on the west side of the Site and SVP-2
was installed on the east side of the Site (see Figure 2). A %-inch diameter hole was drilled
through the asphalt into the soil surface and extended approximately two-feet below grade.
Acetate-lined Teflon tubing was inserted into a stainless steel screened rod, which was then
inserted into the hole. The hole was filled with sand to just beneath grade. The hole was then
topped off with cement grout up to grade to prevent ambient air from entering the soil-vapor

sampling point. The soil vapor sampling was conducted using two individually-certified-clean
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Summa canisters equipped with two-hour regulators. At the conclusion of the two-hour
sampling period, the Summa canisters were disconnected from the sampling points and
transported under chain-of-custody procedures for laboratory analysis at Test America
Laboratories (TAL) in Shelton, Connecticut. STL is a New York State Department of Health
(NYSDOH)-certified environmental testing laboratory. The samples were analyzed for VOCs
using laboratory method TO-15. The chain of custody and the soil vapor laboratory results are

provided in Appendix E.

A review of the results (Appendix E) indicated that no VOCs were detected in soil vapor on the
west side of the Site (SVP-1). Several VOCs were detected in soil vapor on the east side of the
Site (SVP-2). Those VOCs detected included benzene at 12 micrograms per cubic meter
(g/m?); toluene at 66 pg/m®; and trichloroethene at 40 pg/m®. The State of New York does not
have any standards, criteria, or guidance values for concentrations of VOCs in subsurface soil
vapor. However, the detections are most likely attributable to the known spills at the gasoline

service station east of the Site.

1.4.3.2 Roux Associates Groundwater Sampling

On February 14, 2008, Roux Associates installed two groundwater monitoring wells (GW-1 and
GW-2) at the Site (Figure 2). The two groundwater monitoring wells were installed in borings
completed with a Geoprobe and were constructed of 10 feet of pre-packed 2-inch diameter PVC
screen and five-foot blank PVC riser and secured with locking caps. On February 25, 2008,
Roux Associates collected one groundwater sample from each of the monitoring wells. The
samples were analyzed for VOCs, SVOCs, PCBs, and TAL metals. GW-2 ran dry during
sampling; therefore, due to insufficient quantity, the TAL metals analysis was not run on the
sample from GW-2. A copy of the Chain of Custody and the groundwater results are provided in

Appendix F.

A review of the groundwater results for GW-1 indicated no VOCs, SVOCs, or PCBs detected at
concentrations above their respective AWQSGVs. Two metals (manganese and sodium)
exceeded their respective AWQSGVs.
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A review of groundwater results for GW-2 indicated no VOCs or PCBs detected at
concentrations above their respective AWQSGVs.  Several PAHs were detected at
concentrations above their respective AWQSGVs.

1.5 Summary of Regulatory Correspondence
The following is a summary of pertinent regulatory correspondence related to the Site:

e July 1, 2008 letter from the New York City Department of Environmental Protection.

e July 25, 2009 email from Zach Schreiber, Ph.D., Project Manager, Sustainability
Coordinator Office of Environmental Remediation, Mayor's Office of Operations.

e March 2, 2012 email from Zach Schreiber, Ph.D., Project Manager, Sustainability
Coordinator Office of Environmental Remediation, Mayor's Office of Operations.

Digital (PDF) copies of the above referenced regulatory correspondence are included as
Appendix H.

1.6 Findings of Environmental Investigation
The findings of the environmental investigations are summarized below.

A review of the results of the Phase | ESA, GPR survey, soil, soil vapor, and groundwater
investigations (see Tables 1 through 10) indicated the following:

e The Site is underlain by historical urban fill of undocumented origin;

e Impacted soil associates with the presence of five former USTs beneath 511 west 24th
street was excavated in 2005 and the associated spill was closed;

e Soil/fill samples collected during the RI detected no Volatile Organic Compounds
(VOCs), pesticides or PCBs. Several SVOCs (specifically PAHs) were identified in site
soil. Five SVOCs including benzo[a]pyrene and benzo(a)anthracene were detected above
Track 2 Restricted Residential SCOs and mostly were found in the shallow soil horizon.
The types of PAHs found and the concentrations at which they were identified are
commonly found in urban areas with historical fill and are not indicative of an onsite
source. Metals including barium, cadmium, copper, lead, mercury and zinc were detected
in soil at concentrations above Track 1 SCOs, and of these barium, cadmium, copper and
mercury were above Track 2 Restricted Residential SCOs. Mercury exceeded Track 2
Restricted Residential SCOs in five soil samples with concentrations ranging up to 25
ppm (4°-6° depth) and is associated with historic fill. Overall, the Site is lightly to
moderately contaminated by historical fill materials and the RI did not reveal any
contaminant source areas on this property.

ROUX ASSOCIATES, INC. -9- FWS2141.0001Y.100/RAP



e Groundwater samples collected during the RI detected no VOCs, pesticides or PCBs.
Several SVOC were identified in one well at relatively low concentrations above
6NYCRR Part 703.5 Class GA groundwater quality standards (GQS). These SVOCs may
be a residual impact associated with the closed spill on the site. Dissolved concentrations
of manganese and sodium and lead (in one sample) were detected above GQS. Lead was
not detected above Track 1 SCOs in onsite soils. A separate sampling event at the same
area did not detect lead.

e Soil vapor samples collected during the RI showed low levels of toluene, benzene and
petroleum related compounds. Most petroleum compounds were detected at trace
concentrations and almost all were below 10 ug/m®. TCE was detected at 40 pg/m® at
one location and toluene was detected at 66 ug/m>. Neither TCE nor toluene was detected
within any of the soil and groundwater samples collected at the Site.

For environmental investigation data, consult reports listed in Section 1.4. Based on an
evaluation of the environmental data and information, disposal of significant amounts of
hazardous waste is not suspected at this site. However, mercury was detected in soil at
concentrations up to 25.7 mg/kg (Table 8). Disposal requirements for soil impacted with mercury

will be determined based upon pre-excavation waste characterization data to be collected.
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2.0 DESCRIPTION OF REMEDIATION

2.1 Objectives
The Site remediation and mitigation objectives are:

Soil
e Prevent direct contact with contaminated soil.

e Prevent migration of contaminants that would result in groundwater or surface water
contamination.

Groundwater

e Prevent direct exposure to contaminated groundwater.

e Prevent exposure to contaminants volatilizing from contaminated groundwater.

Soil Vapor

e Prevent exposure to contaminants in soil vapor.

e Prevent migration of soil vapor into dwelling and other occupied structures.

Remedial and mitigation measures described herein will be performed in accordance with
applicable laws and regulations, and the site-specific CHASP. This remedy is protective of

public health and/or the environment for the intended use.

ROUX ASSOCIATES, INC. -11- FWS2141.0001Y.100/RAP



3.0 REMEDIAL ALTERNATIVE ANALYSIS

Two remedial action alternatives are considered in this alternatives analysis for the site.
Alternative 1 is Track 1 alternatives that involve establishment of Track 1 soil cleanup objectives
(SCOs) and complete removal of all soil and fill material that exceed the unrestricted Track 1
SCOs. Alternative 2 is Track 4 alternative that involves establishment of Track 4 SCOs and
removal of the soil and fill material that exceed the Track 4 SCOs. Following soil removal the
entire Site will be covered with a cover layer consisting of the building slab. This cover layer
will serve as an engineering control to reduce exposure to contaminants in the groundwater and
any residual contaminant in soils. Soil vapors from offsite would be managed by installation of a
vapor barrier/waterproofing barrier system beneath the building slab and along foundation
sidewalls. Institutional controls would also include groundwater use restrictions, a deed notice

and a site management plan.

3.1 Threshold Criteria

Protection of Public Health and the Environment

This criterion is an evaluation of the remedy’ s ability to protect public health and the
environment, and an assessment of how risks posed through each existing or potential pathway
of exposure are eliminated, reduced or controlled through removal, treatment, and
implementation of Engineering Controls or Institutional Controls. Protection of public health

and the environment must be achieved for all approved remedial actions.

The Track 1 alternative would result in removal of all soil/fill with contaminant concentrations
above Track 1 SCOs. As such, this alternative would be consistent with the RAOs and provide
overall protection of public health and the environment in consideration of current and potential
future land use by:

e Eliminating the potential for direct contact with contaminated on-site soils and
groundwater; and,

e Eliminating potential sources for on-site production of soil vapors.

Alternative 2 would achieve comparable protections of human health and the environment by

removing soil/fill with contaminant concentrations above Track 4 SCOs as well as placement of
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institutional and engineering controls, including a composite cover system, a vapor barrier and
SSDS. As such, this alternative would be consistent with the RAOs and would provide overall
protection of public health and the environment in consideration of current and potential future
land use by

e Minimizing the potential for direct contact with contaminated on-site soils by
implementing an approved soil and materials management plan and CAMP during
remediation and by establishing a composite cover system over the entire site once
construction is complete;

e Eliminating the potential for direct contact with contaminated soil or groundwater by
placement of composite cover system and via institutional controls;

e Minimizing the potential for migration of soil vapor into occupied structures and
associated inhalation exposures by installation of a vapor barrier/waterproofing barrier
system beneath the building slab and along foundation sidewalls.

3.2 Balancing Criteria

Compliance with Standards, Criteria and Guidance (SCGs)

Alternative 1 would comply with the SCG, as all soil/fill in excess of Track 1 SCOs would be
removed. All soil/fill excavated from the Site would be managed and disposed of in accordance

with all applicable regulations.

Alternative 2 would address the chemical-specific SCGs for soil by establishment of Track 4
SCOs. Similar to the Track 1 alternative, focused attention on means and methods employed
during the remedial action would ensure that handling and management of contaminated material

would be in compliance with applicable SCGs.

Short-term Effectiveness and Impacts

This evaluation criterion assesses the effects of the alternative during the construction and
implementation phase until remedial action objectives are met. Under this criterion, alternatives
are evaluated with respect to their effects on public health and the environment during
implementation of the remedial action, including protection of the community, environmental
impacts, time until remedial response objectives are achieved, and protection of workers during

remedial actions.
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The Track 1 alternative would provide short-term effectiveness with the removal of all soil/fill
above Track 1 SCOs. All potential exposure pathways for site-derived contaminants would be
incomplete following construction. Implementation of this RAWP would prevent unacceptable

exposure during remediation and construction activities.

Alternative 2 would result in fewer short-term impacts associated with excavation, handling, load
out of materials, and truck traffic than a Track 1 remediation. However, focused attention to
means and methods during the remedial action during a Track 1 removal action, including
community air monitoring and appropriate truck routing, would minimize or negate the overall

impact of these activities.

The Track 1 and Track 4 Alternatives would both employ appropriate measures to prevent short
term impacts, including a Community Air Monitoring Plan (CAMP) and a Soil/Materials
Management Plan (SMMP), during all on-site soil disturbance activities and would effectively
prevent the release of significant contaminants into the environment. Construction workers
operating under appropriate management procedures and a Health and Safety Plan (HASP) will
be protected from on-site contaminants (personal protective equipment would be worn consistent

with the documented risks within the respective work zones).

Long-term Effectiveness and Permanence

This evaluation criterion addresses the results of a remedial action in terms of its permanence
and quantity/nature of waste or residual contamination remaining at the Site after response
objectives have been met, such as permanence of the remedial alternative, magnitude of
remaining contamination, adequacy of controls including the adequacy and suitability of ECs/ICs
that may be used to manage contaminant residuals that remain at the Site and assessment of
containment systems and ICs that are designed to eliminate exposures to contaminants, and long-
term reliability of Engineering Controls.

Alternative 1 would provide the highest level of long-term effectiveness with the removal of all
soil/fill above Track 1 SCOs.

Alternative 2 would also be effective over the long-term by attaining Track 4 SCOs through the
placement of a concrete slab under the building, establishing use restrictions, establishing a Site
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Management Plan to ensure long-term management of Institutional and Engineering Controls,
and placing a deed restriction to memorialize these controls for the long term. Groundwater use
restrictions will eliminate potential exposure to groundwater and establishment of an SMP and a
deed restriction will ensure that this protection remains effective for the long-term. The SMP will
ensure long-term effectiveness of all Engineering and Institutional Controls by requiring periodic
inspection and certification that these controls and use restrictions continue to be in place and
functioning as they were intended assuring that protections designed into the remedy will
provide continued high level of protection in perpetuity. Migration of soil vapor from offsite into
occupied structures and associated inhalation exposures would be prevented by installation of a
vapor barrier/waterproofing barrier system beneath the building slab and along foundation
sidewalls.

Reduction of Toxicity, Mobility, or Volume of Contaminated Material

This evaluation criterion assesses the remedial alternative's use of remedial technologies that
permanently and significantly reduce toxicity, mobility, or volume of contaminants as their
principal element. The following is the hierarchy of source removal and control measures that
are to be used to remediate a Site, ranked from most preferable to least preferable: removal
and/or treatment, containment, elimination of exposure, and treatment of source at the point of
exposure. It is preferred to use treatment or removal to eliminate contaminants at a Site, reduce
the total mass of toxic contaminants, cause irreversible reduction in contaminants mobility, or

reduce the total volume of contaminated media.

Alternative 1 would permanently eliminate the toxicity, mobility, and volume of contaminants

from on-site soil by removing all soil in excess of unrestricted use SCOs.

Alternative 2 would greatly reduce the toxicity, mobility, and volume of contaminants from on-
site soil by excavation to approximately 15 feet below grade and removal of soil/fill that exceed
Track 4 SCOs. For Alternative 2, placement of a building slab and vapor barrier will toxicity by
eliminating potential exposures with remaining soil, groundwater, and vapors. Groundwater use
restrictions will reduce toxicity by ensuring that there is no use of on-Site groundwater for

potable purposes.
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Implementability

This evaluation criterion addresses the technical and administrative feasibility of implementing
an alternative and the availability of various services and materials required during its
implementation, including technical feasibility of construction and operation, reliability of the
selected technology, ease of undertaking remedial action, monitoring considerations,
administrative feasibility (e.g. obtaining permits for remedial activities), and availability of

services and materials.

The Track 1 cleanup is feasible and implementable. The remedial methods used are easily

implemented using standard construction technologies.

Similarly, the Track 4 alternative is also both feasible and implementable. It uses standard
materials and services and well established technology. The reliability of the remedy is also
high. There are no special difficulties associated with any of the activities proposed, which
utilize standard industry methods. Installation of the waterproofing/vapor barrier system will be

conducted in accordance with standard methods utilized to install waterproofing membranes.

For implementation of both remedies, standard construction equipment utilized for the overall
earthwork would be used. OSHSA trained personnel will complete all activities that include
excavation and handling of impacted soils. No special permits other than earthwork permits
required for completion of the required site redevelopment scope are required for implementation
of the remedy.

Cost Effectiveness

This evaluation criterion addresses the cost of alternatives, including capital costs (such as
construction costs, equipment costs, and disposal costs, engineering expenses) and site
management costs (costs incurred after remedial construction is complete) necessary to ensure

the continued effectiveness of a remedial action.

The capital costs associated with the Track 1 alternative are higher than the Track 4 alternative in

that a higher volume of soil/fill will be excavated for off-site disposal to achieve a Track 1 status
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over the entire site. In both cases, appropriate public health and environmental protections are

achieved.

Both alternatives satisfy the threshold balancing criterion and other criterion listed here, and each
is fully protective of public health and the environment, will control migration of contaminants,
will comply with SCGs, are effective for the short-term and long-term, are implementable, and

reduces both mobility and toxicity.

Community Acceptance
This evaluation criterion addresses community opinion and support for the remedial action.

Observations here will be supplemented by public comment received on the RAWP.

Based on the overall goals of the remedial program and initial permitting associated with the
proposed site development, no adverse community opinion is anticipated for either alternative.
Cleanup to the most stringent Track 1 cleanup criteria is anticipated to be a preferred remedial
option for the community. This RAWP will be subject to and undergo public review under the
NYC BCP and will provide the opportunity for detailed public input on the remedial alternatives
and the selected remedial action. This public comment will be considered by OER prior to

approval of this plan.

Land Use

This evaluation criterion addresses the proposed use of the property. This evaluation has
considered reasonably anticipated future uses of the Site and takes into account: current use and
historical and/or recent development patterns; applicable zoning laws and maps; NYS
Department of State’ s Brownfield Opportunity Areas (BOA) pursuant to section 970-r of the
general municipal law; applicable land use plans; proximity to real property currently used for
residential use, and to commercial, industrial, agricultural, and/or recreational areas;
environmental justice impacts, Federal or State land use designations; population growth patterns
and projections; accessibility to existing infrastructure; proximity of the site to important cultural

resources and natural resources, potential vulnerability of groundwater to contamination that
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might emanate from the site, proximity to flood plains, geography and geology; and current

Institutional Controls applicable to the site.

Both Alternatives are appropriate with respect to the proposed use and to land uses in the vicinity
of the Site. The proposed use is consistent with the existing zoning designation for the property
and is consistent with recent development patterns. The Site is surrounded by commercial and
mixed-use commercial/residential properties and the proposed cleanup provides comprehensive
protection of public health and the environment for these uses. Improvements in the current
condition of the property achieved by both cleanup alternatives is also consistent with the City’

s goals for cleanup of contaminated land and bringing such properties into productive reuse and
is protective of natural resources and cultural resources. This RAWP will be subject to undergo
public review under the NYC VCP and will provide the opportunity for detailed public input on
the land use factors described in this section. This public comment will be considered by OER

prior to approval of this plan.
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4.0 REMEDIAL ACTION

4.1 Summary of Preferred Remedial Action

The preferred remedial action alternative is Track 4 cleanup Alternative across the site. The
preferred remedial action alternative achieves protection of public health and the environment for
the intended use of the property. The preferred remedial action will achieve all of the remedial
action objectives established for the project and addresses applicable SCGs. The preferred
remedial action is effective in both the short-term and long-term and reduces mobility, toxicity
and volume of contaminants. The preferred remedial action is cost effective and implementable

and uses standards methods that are well established in the industry.

The proposed plan achieves all of the remedial action goals established for the project. The
proposed site redevelopment includes removal of existing paving/asphalt, excavation to a depth
of approximately 15.5 feet below grade, and construction of a 2-story structure with a basement

level. The building will serve as an art gallery.

The building foundation excavation will extend to a depth ranging approximately six to seven
feet below the water table, effectively removing soil exhibiting historical fill impacts within the
building footprint. This will eliminate the potential for direct contact with underlying soil and
eliminate the potential for soil in the unsaturated zone to serve as a source of VOCs in soil gas.
The Site will be entirely covered by either building or pavement. The building foundation will
be equipped with a water-proofing and vapor barrier as discussed in Appendix J. The barrier will
be protective of potential vapor intrusion resulting from potential volatilization of low level
VOCs and SVOCs detected in soil and groundwater. In addition, the building basement will
include a mechanical ventilation system consistent with the New York City Building Code.

The proposed remedial action will consist of:

1. Preparation of a Community Protection Statement and implementation of a Citizen
Participation Plan.

2. Performance a Community Air Monitoring Program for particulates and volatile organic
carbon compounds during all remedial activities.

3. Establish Track 4 Soil Cleanup Objectives (SCOs) for SVOCs and metals.
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4. Site mobilization involving Site security setup, equipment mobilization, utility mark outs
and marking and staking excavation areas.

5. Implementation of storm-water pollution prevention measures in compliance with
applicable laws and regulations.

6. Performance of all activities required for the remedial action, including permitting
requirements and pretreatment requirements, in compliance with applicable laws and
regulations.

7. Excavation and removal of soil/fill exceeding Track 4 SCOs.

8. Screening of excavated soil/fill during intrusive work for indications of contamination by
visual means, odor, and monitoring with a PID.

9. Removal of any underground storage tanks and closure of petroleum spills that may be
encountered during site work in compliance with applicable local, State and Federal laws
and regulations.

10. Transportation and off-Site disposal of all soil/fill material at permitted facilities in
accordance with applicable laws and regulations for handling, transport, and disposal, and
this plan. Sampling and analysis of excavated media as required by disposal facilities.
Appropriate segregation of excavated media onsite.

11. Collection and analysis of end-point samples to determine the performance of the remedy
with respect to attainment of SCOs.

12. Demarcation of residual soil/fill.

13. Installation of a vapor barrier/waterproofing barrier system beneath the building slab and
along foundation sidewalls.

14. Construction and maintenance of an engineered composite cover consisting of the
building foundation slab and sidewalls and integrated vapor barrier system/waterproofing
membrane to prevent human exposure to residual soil/fill remaining under the Site.

15. Submission of a RAR that describes the remedial activities, certifies that the remedial
requirements have been achieved, and lists any changes from this RAWP.

16. Submission of an approved Site Management Plan (SMP) in the RAR for long-term
management of residual contamination, including plans for operation, maintenance,
monitoring, inspection and certification of Engineering and Institutional Controls and
reporting at a specified frequency.

17. Recording of a Declaration of Covenants and Restrictions that includes a listing of
Engineering Controls and a requirement that management of these controls must be in
compliance with an approved SMP; and Institutional Controls including prohibition of
the following: (1) vegetable gardening and farming; (2) use of groundwater without

ROUX ASSOCIATES, INC. -20- FWS2141.0001Y.100/RAP



treatment rendering it safe for the intended use; (3) disturbance of residual contaminated
material unless it is conducted in accordance with the SMP; and (4) higher level of land
usage without OER-approval.

4.2 Soil Cleanup Objectives and Soil/Fill Management

Track 4 SCOs are proposed for this project. The SCOs for this Site are listed below. Soil and
materials management on-Site and off-Site, including excavation, handling and disposal, will be
conducted in accordance with the Soil/Materials Management Plan in Appendix I. As part of the
proposed remediation effort, entire Site will be excavated to a depth of 15 plus -feet b.g.s. to

allow for the construction of the cellar level.

Soil and materials management on-Site and off-Site, including excavation, handling and
disposal, will be conducted in accordance with the Soil/Materials Management Plan in
Appendix I.

Discrete contaminant sources (such as hotspots) identified during the remedial action will be
horizontally and vertically identified by GPS or surveyed. This information will be provided in
the RCR.

Contaminant SCOs (ppm)
Total SVOCs 300 ppm
barium 750 ppm
mercury 2.5 ppm
lead 800 ppm
copper 250 ppm

ppm - parts per million

4.2.1 Estimated Soil/Fill Removal Quantities
The total quantity of soil/fill expected to be excavated and disposed off-Site is anticipated to be
approximately 2,500-tons. Disposal facilities will be reported to OER when they are identified

and prior to the start of remedial action. A pre-approval letter from all disposal facilities will be
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provided to OER prior to any soil/fill material removal from the site. If a different or additional
disposal facility(ies) for the soil/fill material is selected, OER will be notified in advance and
documentation of the facility permitting and acceptance criteria, rationale for acceptance and

final disposal documentation will be provided in the RAR.

4.2.2 End-Point Sampling
Removal actions under this plan will be performed in conjunction with remedial end-point

sampling. End-point sampling frequency will consist of the following:

In situ sampling to delineate excavation geometry prior to excavation may be utilized in lieu of
sampling described below. The criterion presented below is generic plan for post excavation
sampling. For larger excavations, sampling frequency may be modified with documentation
specifying why the altered sample frequency is appropriate. Describe all methods below.
1. For excavations less than 20 feet in total perimeter, at least one bottom sample and one
sidewall sample biased in the direction of surface runoff.

2. For excavations 20 to 300 feet in perimeter:

e For surface removals, one sample from the top of each sidewall for every 30 linear
feet of sidewall and one sample from the excavation bottom for every 900 square feet
of bottom area.

e  For subsurface removals, one sample from each sidewall for every 30 linear feet of
sidewall and one sample from the excavation bottom for every 900 square feet of
bottom area.

3. For sampling of volatile organics, bottom samples should be taken within 24 hours of
excavation, and should be taken from the zero to six-inch interval at the excavation floor.
Samples taken after 24 hours should be taken at six to twelve inches.

4. For contaminated soil removal, post remediation soil samples for laboratory analysis
should be taken immediately after contaminated soil removal. If the excavation is
enlarged horizontally, additional soil samples will be taken pursuant to bullets 1-3 above.

Post-remediation sample locations and depth will be biased towards the areas and depths of
highest contamination identified during previous sampling episodes unless field indicators such
as field instrument measurements or visual contamination identified during the remedial action

indicate that other locations and depths may be more heavily contaminated. In all cases, post-

ROUX ASSOCIATES, INC. -22 - FWS2141.0001Y.100/RAP



remediation samples should be biased toward locations and depths of the highest expected

contamination.

New York State Department of Health ELAP certified labs will be used for all end-point sample
analyses. Labs for end-point sample analyses will be reported in the RCR. The RCR will provide
a tabular and map summary of all end-point sample results. End-point samples will be analyzed
for trigger analytes (those for which SCO exceedance is identified) utilizing the following
methodology:

Soil analytical methods for Full List will include:
e Volatile organic compounds by EPA Method 8260;
e Semi-volatile organic compounds by EPA Method 8270;
e Pesticides/PCBs by EPA Method 8081/8082; and
e Target Analyte List metals.

If either LNAPL and/or DNAPL are detected, appropriate samples will be collected for
characterization and “finger print analysis” and required regulatory reporting (i.e. spills

hotline) will be performed.

4.2.3 Quality Assurance/Quality Control

Endpoint soil samples will be containerized in laboratory-prepared jars, labeled, sealed, and
placed in a chilled cooler for shipment to the laboratory. Chain of Custody procedures outlined in
the RIWP will followed. Soil samples were analyzed by an ELAP-certified laboratory approved
by the NYSDOH. For every 20 soil samples, one duplicate soil sample will also be collected and
analyzed for all parameters.

4.2.4 Import and Reuse of Soils

The entire Site footprint is to contain a building. Therefore, it is not expected that import of soils
onto the property and reuse of soils already onsite will be necessary. Any soil that is to be
imported or reused onsite will be in conformance with the Soil/Materials Management Plan in

Appendix I.
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4.3 ENGINEERING CONTROLS
Engineering Controls will be employed in the remedial action to address residual contamination
remaining at the site. The Site has two primary Engineering Control (EC) Systems. These are:

e concrete covered sidewalks, and concrete building slabs;

e avapor barrier system.

4.3.1 Composite Cover System
Exposure to residual soil/fill will be prevented by an engineered, composite cover system to be
built on the Site. This composite cover system is comprised of:

e concrete covered sidewalks; and

e concrete building foundation slab and sidewalls.

The proposed development plans in Appendix D show the configuration of the proposed

concrete building foundation slab and sidewalls.

The composite cover system is a permanent engineering control for the Site.

4.3.2 Waterproofing / Vapor Barrier System

The depth to water beneath the Site averages approximately 9 feet. The proposed building
foundation is to extend to a depth of approximately 3.5 feet below the water table. The building
design requires the foundation to have an exterior waterproofing system to prevent infiltration of
groundwater into the structure below grade. The water proofing capabilities of the materials that
are selected during the design process will meet ASTM E96, Standard Test Methods for Water
Vapor Transmission of Materials, and will be compatible with chemicals potentially found in the
soil and groundwater. The foundation waterproofing will function as a vapor barrier. The system
is WR Grace's structural below-grade waterproofing, comprised of high-density polyethylene
(HDPE) "Preprufe 300R™ below horizontal foundation work, and "Preprufe 160R" for vertical
work (pre-applied to formwork or mud slab, before foundation concrete placement), "Bituthene
3000" or "Bituthene 4000" (self-adhering rubberized asphalt sheet with HDPE facer) for post-
applied waterproofing, and their associated installation products (waterstops, tapes and edge

detailing mastics, and primer for Bituthenes). Below slabs that will not see a hydrostatic head of
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water (on this project, the first floor near the street, presumably) the HDPE "Florprufe” product
could be used instead. Florprufe is being used for vapor barrier at the 508 W 25th St project, to
the north of this project's site.

Details regarding the vapor barrier material and a plan showing penetration details are provided

in Appendix J.

4.4 Institutional Controls

Institutional Controls (IC) have been incorporated in this remedial action to manage residual
soil/fill and render the Site protective of public health and the environment. Institutional Controls
are listed below. Long-term employment of EC/ICs will be established in a Declaration of
Covenant and Restrictions (DCR) assigned to the property by the title holder and will be
implemented under a site-specific Site Management Plan (SMP) that will be included in the
RAR.

Institutional Controls for this remedial action are:

e Recording of an OER-approved Declaration of Covenant and Restrictions (DCR) with
the City Register or county clerk, as appropriate. The DCR will include a description of
all ECs and ICs, will summarize the requirements of the Site Management Plan, and will
note that the property owner and property owner’s successors and assigns must comply
with the DCR and the approved SMP. The recorded DCR will be submitted in the
Remedial Action Report. The DCR will be recorded prior to OER issuance of the Notice
of Completion;

e Submittal of a Site Management Plan in the RAR for approval by OER that provides
procedures for appropriate operation, maintenance, monitoring, inspection, reporting and
certification of ECs. SMP will require that the property owner and property owner’s
successors and assigns will submit to OER a periodic written statement that certifies that:
(1) controls employed at the Site are unchanged from the previous certification or that
any changes to the controls were approved by OER; and, (2) nothing has occurred that
impairs the ability of the controls to protect public health and environment or that
constitute a violation or failure to comply with the SMP. OER retains the right to enter
the Site in order to evaluate the continued maintenance of any controls. This certification
shall be submitted annually and will comply with RCNY 843-1407(1)(3).

e Vegetable gardens and farming on the Site are prohibited,

e Use of groundwater underlying the Site is prohibited without treatment rendering it safe
for its intended use;
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e All future activities on the Site that will disturb residual material must be conducted
pursuant to the soil management provisions in an approved SMP;

4.5 Site Management plan

Site Management is the last phase of remediation and begins with the approval of the Remedial
Action Report and issuance of the Notice of Completion (NOC) for the Remedial Action. The
Site Management Plan (SMP) describes appropriate methods and procedures to ensure
implementation of all ECs and ICs that are required by the DCR and this RAWP. The Site
Management Plan is submitted as part of the RAR but will be written in a manner that allows its
use as an independent document. Site Management continues until terminated in writing by
OER. The property owner is responsible to ensure that all Site Management responsibilities

defined in the DCR and the Site Management Plan are implemented.

The SMP will provide a detailed description of the procedures required to manage residual
soil/fill left in place following completion of the remedial action in accordance with the
Brownfield Cleanup Agreement with OER. This includes a plan for: (1) implementation of ECs
and ICs; (2) implementation of monitoring programs; (3) operation and maintenance of ECs;

(4) inspection and certification of ECs; and (5) reporting.

Site management activities, reporting, and EC/IC certification will be scheduled on an periodic
basis to be established in the SMP and will be subject to review and modification by OER. The
Site Management Plan will be based on a calendar year and certification reports will be due for
submission to OER by March 31 of the year following the reporting period.

4.6 qualitative human health exposure assessment

Investigations reported in the Remedial Investigation Report (RIR) are sufficient to complete a
Qualitative Human Health Exposure Assessment (QHHEA). As part of the BCP process, a
QHHEA was performed to determine whether the Site poses an existing or future health hazard
to the Site’s exposed or potentially exposed population. The sampling data from the RI were
evaluated to determine whether there is any health risk by characterizing the exposure setting,

identifying exposure pathways, and evaluating contaminant fate and transport. This EA was
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prepared in accordance with Appendix 3B and Section 3.3 (b) 8 of the NYSDEC Draft DER-10
Technical Guidance for Site Investigation and Remediation.

4.6.1 Known and Potential Sources
Based on the results of the RIR, the contaminants of concern are:
Soil:

e Metals, including barium, cadmium, copper, lead, mercury and zinc exceeded Track 2
Restricted residential SCOs;

e Five SVOCs (all PAHSs) exceeded Track 2 Restricted Residential SCOs;
e Groundwater:

e The SVOC slightly exceeding GQS;

e Dissolved metals including manganese, sodium and lead above GQS;

e Soil Vapor:

e VOCs detected at low levels of TCE and toluene.

4.6.2 Nature, Extent, Fate and Transport of Contaminants

Soil: Metals and SVOCs are present throughout the site. Only lead was found in dissolved
groundwater samples above GQS, indicating that the property is not contributing to groundwater
standard violation.

Groundwater: The RI identified several SVOCs at low concentrations above its GQS. These

SVOCs may be residual impacts associated with closed spill.

Soil Vapor: TCE and toluene were found in one soil vapor sampling location, but neither TCE
or toluene were found in soil or groundwater above their respective UUSCOs, groundwater

protection standards for soil or GQSs.

4.6.3 Potential Routes of Exposure
The five elements of an exposure pathway are (1) a contaminant source, (2) contaminant release
and transport mechanisms, (3) a point of exposure, (4) a route of exposure, and (5) a receptor

population. An exposure pathway is considered complete when all five elements of an exposure
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pathway are documented. A potential exposure pathway exists when any one or more of the five
elements comprising an exposure pathway cannot be documented. An exposure pathway may be
eliminated from further evaluation when any one of the five elements comprising an exposure
pathway has not existed in the past, does not exist in the present, and will never exist in the

future. Three potential primary routes exist by which chemicals can enter the body:

e Ingestion of water, fill, or soil;
e Inhalation of vapors and particulates; and

e Dermal contact with water, fill, soil, or building materials.

4.6.4 Existence of Human Health Exposure
Current Conditions: As the site is currently capped with asphalt paving, there are no potential
exposure pathways from soil/ fill. Groundwater is not exposed at the site, and because the site is

served by the public water supply, groundwater is not used at the site.

Construction/ Remediation Activities: The potential exposure pathways to onsite contamination
are by ingestion, dermal, or inhalation exposure by onsite workers during the remedial action.
During the remedial action, worker and community exposure to constituents including metals
(e.g., mercury) in soil will be managed and mitigated by preventing site access and
implementation of soil/ materials management, storm water pollution prevention, and dust
controls, employment of a community air monitoring plan, and implementation of a Construction

Health and Safety Plan. A Soil Management Plan is discussed in Appendix I.

Proposed Future Conditions: The proposed site redevelopment includes removal of existing
paving/asphalt, excavation to a depth of approximately 15.5 feet below grade and below water
table, and construction of a 2-story structure with a basement level. This will eliminate the
potential for direct contact with underlying soil and eliminate the potential for soil in the
unsaturated zone to serve as a source of VOCs in soil gas. The Site will be entirely covered by
either building or pavement. Engineering controls will prevent potential for inhalation via soil
vapor intrusion. The site is served by the public water supply, groundwater is not used at the
site. There are no plausible off-site pathways for oral, inhalation, or dermal exposure to

contaminants derived from the site.

ROUX ASSOCIATES, INC. - 28— FWS2141.0001Y.100/RAP



As a precautionary measure, the building foundation will be equipped with a water-proofing and
vapor barrier as discussed in Appendix J. The barrier will be protective of potential vapor
intrusion resulting from potential volatilization of low level VOCs and SVOCs detected in soil
and groundwater. In addition, the building basement will include a mechanical ventilation

system consistent with the New York City Building Code.

4.6.5 Receptor Populations
On-Site Receptors: The site is currently vacant. Therefore the only potential human receptors

are potential trespassers.

Off-Site Receptors: Potential off-site receptors within a 0.25 mile radius of the Site include:
adult and child residents; commercial and construction workers; pedestrians; trespassers; and
cyclists, based on the following:

1. Commercial Businesses (up to 0.25 mile) - existing and future
Residential Buildings (up to 0.25 mile) - existing and future
Building Construction/ Renovation (up to 0.25 mile) - existing and future

Pedestrians, Trespassers, Cyclists (up to 0.25 mile) - existing and future

o LN

Schools (up to 0.25 mile) - existing and future

4.6.6 Overall Human Health Exposure Assessment

Complete on-site exposure pathways appear to be present only during the construction and
remediation phase. During the remedial action, on-site exposure pathways will be eliminated by
preventing access to the site, through implementation of soil/materials management, stormwater
pollution prevention, and dust controls, employment of a community air monitoring plan, and

implementation of a Construction Health and Safety Plan.
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5.0 REMEDIAL ACTION MANAGEMENT

5.1 Project Organization and Oversight
The Professional Engineer (PE) and Qualified Environmental Professionals (QEP) for this

project are Charles McGuckin, P.E. and Nathan Epler, Ph.D., both from Roux Associates.

5.2 Site Security

Site access will be controlled by gated entrances to the fenced property.

5.3 Work Hours
The hours for operation of remedial construction will be from 7:00 AM to 3:30 PM. These hours

conform to the New York City Department of Buildings construction code requirements.

5.4 Construction Health and Safety Plan

The site-specific Construction Health and Safety Plan (CHASP) is included in Appendix B. The
Site Safety Coordinator will be named at a later date. Remedial work performed under this RAP
will be in full compliance with applicable health and safety laws and regulations, including Site
and OSHA worker safety requirements and HAZWOPER requirements. Confined space entry, if
any, will comply with OSHA requirements and industry standards and will address potential
risks. The parties performing the remedial construction work will ensure that performance of
work is in compliance with the CHASP and applicable laws and regulations. The CHASP
pertains to remedial and invasive work performed at the Site until the issuance of the Notice of
Satisfaction.

All field personnel involved in remedial activities will participate in training required under
29 CFR 1910.120, including 40-hour hazardous waste operator training and annual 8-hour
refresher training. Site Safety Officer will be responsible for maintaining workers training
records.

Personnel entering any exclusion zone will be trained in the provisions of the CHASP and be
required to sign a CHASP acknowledgment. Site-specific training will be provided to field

personnel.  Additional safety training may be added depending on the tasks performed.
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Emergency telephone numbers will be posted at the site location before any remedial work
begins. A safety meeting will be conducted before each shift begins. Topics to be discussed
include task hazards and protective measures (physical, chemical, environmental); emergency
procedures; PPE levels and other relevant safety topics. Meetings will be documented in a log

book or specific form.

An emergency contact sheet with names and phone numbers is included in the CHASP. That
document will define the specific project contacts for use in case of emergency.

5.5 Community Air Monitoring Plan

Real-time air monitoring for volatile organic compounds (VOCs) and particulate levels at the
perimeter of the exclusion zone or work area will be performed. Continuous monitoring will be
performed for all ground intrusive activities and during the handling of contaminated or
potentially contaminated media. Ground intrusive activities include, but are not limited to,
soil/waste excavation and handling, test pit excavation or trenching, and the installation of soil

borings or monitoring wells.

Periodic monitoring for VOCs will be performed during non-intrusive activities such as the
collection of soil and sediment samples or the collection of groundwater samples from existing
monitoring wells. Periodic monitoring during sample collection, for instance, will consist of
taking a reading upon arrival at a sample location, monitoring while opening a well cap or
overturning soil, monitoring during well baling/purging, and taking a reading prior to leaving a
sample location. Depending upon the proximity of potentially exposed individuals, continuous
monitoring may be performed during sampling activities. Examples of such situations include
groundwater sampling at wells on the curb of a busy urban street, in the midst of a public park,
or adjacent to a school or residence. Exceedances of action levels observed during performance
of the Community Air Monitoring Plan (CAMP) will be reported to the OER Project Manager
and included in the Daily Report.

5.5.1 VOC Monitoring, Response Levels, and Actions
Volatile organic compounds (VOCs) will be monitored at the downwind perimeter of the

immediate work area (i.e., the exclusion zone) on a continuous basis during invasive work.
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Upwind concentrations will be measured at the start of each workday and periodically thereafter
to establish background conditions. The monitoring work will be performed using equipment
appropriate to measure the types of contaminants known or suspected to be present. The
equipment will be calibrated at least daily for the contaminant(s) of concern or for an appropriate
surrogate.  The equipment will be capable of calculating 15-minute running average
concentrations, which will be compared to the levels specified below.

e |f the ambient air concentration of total organic vapors at the downwind perimeter of the
work area or exclusion zone exceeds 5 parts per million (ppm) above background for the
15-minute average, work activities will be temporarily halted and monitoring continued.
If the total organic vapor level readily decreases (per instantaneous readings) below
5 ppm over background, work activities will resume with continued monitoring.

e |If total organic vapor levels at the downwind perimeter of the work area or exclusion
zone persist at levels in excess of 5 ppm over background but less than 25 ppm, work
activities will be halted, the source of vapors identified, corrective actions taken to abate
emissions, and monitoring continued. After these steps, work activities will resume
provided that the total organic vapor level 200 feet downwind of the exclusion zone or
half the distance to the nearest potential receptor or residential/commercial structure,
whichever is less - but in no case less than 20 feet, is below 5 ppm over background for
the 15-minute average.

e If the organic vapor level is above 25 ppm at the perimeter of the work area, activities
will be shutdown.

All 15-minute readings must be recorded and be available for OER personnel to review.

Instantaneous readings, if any, used for decision purposes will also be recorded.

5.5.2 Particulate Monitoring, Response Levels, and Actions

Particulate concentrations will be monitored continuously at the upwind and downwind
perimeters of the exclusion zone at temporary particulate monitoring stations. The particulate
monitoring will be performed using real-time monitoring equipment capable of measuring
particulate matter less than 10 micrometers in size (PM-10) and capable of integrating over a
period of 15 minutes (or less) for comparison to the airborne particulate action level. The
equipment will be equipped with an audible alarm to indicate exceedance of the action level. In
addition, fugitive dust migration should be visually assessed during all work activities.

e If the downwind PM-10 particulate level is 100 micrograms per cubic meter (mcg/m?)
greater than background (upwind perimeter) for the 15-minute period or if airborne dust
is observed leaving the work area, then dust suppression techniques will be employed.
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Work will continue with dust suppression techniques provided that downwind PM-10
particulate levels do not exceed 150 mcg/m® above the upwind level and provided that no
visible dust is migrating from the work area.

e |f, after implementation of dust suppression techniques, downwind PM-10 particulate
levels are greater than 150 mcg/m® above the upwind level, work will be stopped and a
re-evaluation of activities initiated. Work will resume provided that dust suppression
measures and other controls are successful in reducing the downwind PM-10 particulate
concentration to within 150 mcg/m® of the upwind level and in preventing visible dust
migration.

All readings will be recorded and be available for OER personnel to review.

5.6 Agency Approvals

All permits or government approvals required for remediation and construction have been or will
be obtained prior to the start of remediation and construction. Acceptance of this RAP by OER
does not constitute satisfaction of these requirements and will not be a substitute for any required

permit.

5.7 Site Preparation

5.7.1 Pre-Construction Meeting
OER will be invited to attend the pre-construction meeting at the Site with all parties involved in

the remedial process prior to the start of remedial construction activities.

5.7.2 Mobilization

Mobilization will be conducted as necessary for each phase of work at the Site. Mobilization
includes field personnel orientation, equipment mobilization (including securing all sampling
equipment needed for the field investigation), marking/staking sampling locations and utility
mark-outs. Each field team member will attend an orientation meeting to become familiar with

the general operation of the Site, health and safety requirements, and field procedures.

5.7.3 Utility Marker Layouts, Easement Layouts
The presence of utilities and easements on the Site will be fully investigated prior to the
performance of invasive work such as excavation or drilling under this plan by using, at a

minimum, the One-Call System (811). Underground utilities may pose an electrocution,
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explosion, or other hazard during excavation or drilling activities. All invasive activities will be
performed incompliance with applicable laws and regulations to assure safety. Utility companies
and other responsible authorities will be contacted to locate and mark the locations, and a copy
of the Markout Ticket will be retained by the contractor prior to the start of drilling, excavation
or other invasive subsurface operations. Overhead utilities may also be present within the
anticipated work zones. Electrical hazards associated with drilling in the vicinity of overhead
utilities will be prevented by maintaining a safe distance between overhead power lines and drill

rig masts.

Proper safety and protective measures pertaining to utilities and easements, and compliance with
all laws and regulations will be employed during invasive and other work contemplated under
this RAP. The integrity and safety of on-Site and off-Site structures will be maintained during
all invasive, excavation or other remedial activity performed under the RAP.

5.7.4 Dewatering

Temporary dewatering discharge is required for the construction of a new one story building
located at 507 West 24th St. in New York, NY Project Name: 507 West 24th St. There will be
one pump running at a time at a maximum discharge rate of 300 gallons per minute (gpm). The
duration of discharge is expected to be up to one year. The flow meter used will be a MW500
manufactured by McCrometer. Pretreatment will consist of a 6,000-gallon settling tank. The
proposed discharge pipe will be and underground 8-inch pipe connected to existing 4' x 2'8"

combined sewer located on West 24th Street.

5.7.5 Equipment and Material Staging
Equipment and materials will be stored and staged in a manner that complies with applicable

laws and regulations.

5.7.6 Stabilized Construction Entrance
Steps will be taken to ensure that trucks departing the site will not track soil, fill or debris off-
Site. Such actions may include use of cleaned asphalt or concrete roads or use of stone or other

aggregate-based egress paths between the truck inspection station and the property exit.
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Measures will be taken to ensure that adjacent roadways will be kept clean of project related

soils, fill and debris.

5.7.7 Truck Inspection Station

An outbound-truck inspection station will be set up close to the Site exit. Before exiting the Site,
trucks will be required to stop at the truck inspection station and will be examined for evidence
of contaminated soil on the undercarriage, body, and wheels. Soil and debris will be removed.
Brooms, shovels and potable water will be utilized for the removal of soil from vehicles and

equipment, as necessary.

5.8 Traffic Control
Drivers of trucks leaving the Site with soil/fill will be instructed to proceed without stopping in

the vicinity of the site to prevent neighborhood impacts.

5.9 Demobilization

Demobilization will include:

e As necessary, restoration of temporary access areas and areas that may have been
disturbed to accommodate support areas (e.g., staging areas, decontamination areas,
storage areas, temporary water management areas, and access area);

e Removal of sediment from erosion control measures and truck wash and disposal of
materials in accordance with applicable laws and regulations;

e Equipment decontamination, and;

e General refuse disposal.

Equipment will be decontaminated and demobilized at the completion of all field activities.
Investigation equipment and large equipment (e.g., soil excavators) will be washed at the truck
inspection station as necessary. In addition, all investigation and remediation derived waste will

be appropriately disposed.
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5.10 Reporting and Record Keeping

5.10.1 Daily Reports

Daily reports providing a general summary of activities for each day of active remedial work will
be emailed to the OER Project Manager by the end of the following day. Those reports will
include:

e Project number and statement of the activities and an update of progress made and
locations of work performed,

e Quantities of material imported and exported from the Site;
e Status of on-Site soil/fill stockpiles;

e A summary of all citizen complaints, with relevant details (basis of complaint; actions
taken; etc.);

e A summary of CAMP excursions, if any;

e Photograph of notable Site conditions and activities.

The frequency of the reporting period may be revised in consultation with OER project manager
based on planned project tasks. Daily email reports are not intended to be the primary mode of
communication for notification to OER of emergencies (accidents, spills), requests for changes
to the RAP or other sensitive or time critical information. However, such information will be
included in the daily reports. Emergency conditions and changes to the RAP will be
communicated directly to the OER project manager by personal communication. Daily reports

will be included as an Appendix in the RCR.

5.10.2 Record Keeping and Photo-Documentation

Job-site record keeping for all remedial work will be performed. These records will be
maintained on-Site during the project and will be available for inspection by OER staff.
Representative photographs will be taken of the Site prior to any remedial activities and during
major remedial activities to illustrate remedial program elements and contaminant source areas.

Photographs will be submitted at the completion of the project in the RCR in digital format
(i.e., jpeg files).
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5.11 Complaint Management

All complaints from citizens will be promptly reported to OER. Complaints will be addressed
and outcomes will also be reported to OER in daily reports. Notices to OER will include the
nature of the complaint, the party providing the complaint, and the actions taken to resolve

any problems.

5.12 Deviations from the Remedial Action Plan

All changes to the RAP will be reported to the OER Project Manager and will be documented in

daily reports and reported in the RCR. The process to be followed if there are any deviations

from the RAP will include a request for approval for the change from OER noting the following:
e Reasons for deviating from the approved RAP;

e Effect of the deviations on overall remedy; and

e Determination that the remedial action with the deviation(s) is protective of public health
and the environment.
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6.0 REMEDIAL CLOSURE REPORT

A Remedial Closure Report (RCR) will be submitted to OER following implementation of the
remedial action defined in this RAP. The RCR will document that the remedial work required
under this RAP has been completed and has been performed in compliance with this plan. The
RCR will include:

e Information required by this RAP;

e As-built drawings for all constructed remedial elements, required certifications, manifests
and other written and photographic documentation of remedial work performed under
this remedy;

e Site Management Plan;

e Description of any changes in the remedial action from the elements provided in this
RAP and associated design documents;

e Tabular summary of all end point sampling results and all material characterization
results, QA/QC results for end-point sampling, and other sampling and chemical analysis
performed as part of the remedial action;

e Test results or other evidence demonstrating that remedial systems are functioning
properly;

e Account of the source area locations and characteristics of all contaminated material
removed from the Site including a map showing source areas;

e Account of the disposal destination of all contaminated material removed from the Site.
Documentation associated with disposal of all material will include transportation and
disposal records, and letters approving receipt of the material.

e Account of the origin and required chemical quality testing for material imported onto the
Site.

e Reports and supporting material will be submitted in digital form.

Remedial Closure Report Certification
The following certification will appear in front of the Executive Summary of the Remedial

Closure Report. The certification will include the following statements:

I, , am currently a professional engineer licensed by the State of New York. | had

primary direct responsibility for implementation of the remedial program for the570 West 24" Street Site, Site
number 12CVCP047M.
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l, , am a qualified Environmental Professional. | had primary direct responsibility for
implementation remedial program for the570 West 24" Street Site, Site number 12CVCP047M. (Optional)

| certify that the OER-approved Remedial Action Plan dated month day year and Stipulations in a letter dated
month day, year; if any were implemented and that all requirements in those documents have been substantively
complied with. | certify that contaminated soil, fill, liquids or other material from the property were taken to

facilities licensed to accept this material in full compliance with applicable laws and regulations.
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7.0 SCHEDULE

The table below presents a schedule for the proposed remedial action and reporting. If the
schedule for remediation and development activities changes, it will be updated and submitted to
OER. Currently, a 12-month remediation period is anticipated.

Weeks from

Remedial Duration
Schedule Milestone Action Start (weeks)
OER Approval of RAP 0 4
Mobilization 4 2
Remedial Construction 6 8
Demobilization 14 2
Submit Remedial Closure Report 16 4
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Table 1. Summary of Volatile Organic Compounds in Soil Gas, 507 West 24th Street, New York, New York

Sample Designation: SVP-1 SVP-2
Parameter Sample Date: 2/14/2008 2/14/2008
(Concentrations in ug/m3)

Dichlorodifluoromethane 9.9U 99U
1,2-Dichloro-1,1,2,1-tetrafluoroethane 14U 14U
Chloromethane 10U 10U
Vinyl chloride 51U 51U
Bromomethane 78U 78U
Chloroethane 53U 53U
Trichlorofluoromethane 11U 11U
1,1-Dichloroethene 79U 79U
1,1,2-Trichloro-1,2,2-trifluoroethane 15U 15U
Methylene chloride 17U 17U
1,I-Dichloroethane 8.1U 81U
cis-1,2-Dichloroethene 79U 79U
Chloroform 9.8U 9.8U
1,1,1-Trichloroethane 11U 11U
Carbon tetrachloride 13U 13U
Benzene 6.4U 12
1,2-Dichloroethane 8.1U 8.1U
Trichloroethene 11U 40
1,2-Dichloropropane 9.2U 9.2U
cis-1,3-Dichloropropene 9.1U 9.1U
Toluene 75U 66
trans-1,3-Dichloropropene 9.1U 91U
1,1,2-Trichloroethane 11U 11U
Tetrachloroethene 14U 14U
1,2-Dibromoethane (EDB) 15U 15U
Chlorobenzene 9.2U 9.2U
Ethylbenzene 8.7U 8.7U
m&p-Xylene 87U 8.7U
0-Xylene 8.7U 8.7U
Styrene 85U 85U
1,1,2,2-Tetrachloroethane 14U 14U
1,3,5-Trimethylbenzene 9.8U 9.8U
1,2,4-Trimethylbenzene 9.8U 9.8U
1,3-Dichlorobenzene 12U 12U
1,4-Dichlorobenzene 12U 12U
1,2-Dichlorobenzene 12U 12U
Benzyl chloride 21U 21U
1,2,4-Trichlorobenzene 74U 74U
Hexachlorobutadiene 110U 110U

U - Indicates that the compound was analyzed for but not detected
ug/m3 - Micrograms per cubic meter
Bold data indicates that parameter was detected
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Table 2. Summary of Volatile Organic Compounds in Groundwater, 507 West 24th Street, New York, New York

NYSDEC Sample Designation: GW-1 GW-2 GW-2
Parameter AWQSGVs Sample Date:  2/25/2008 2/25/2008 1/31/2012
(Concentrations in pg/L) (Mg/L)

1,1,1-Trichloroethane 5 5U 5U 5U
1,1,2,2-Tetrachloroethane 5 5U 5U NA
1,1,2-Trichloroethane 1 5U 5U NA
1,1-Dichloroethane 5 5U 5U NA
1,1-Dichloroethene 5 5U 5U NA
1,2-Dichloroethane 0.6 5U 5U NA
1,2-Dichloropropane 1 5U 5U NA
1,4-Dichlorobenzene 3 NA NA 5U
2-Hexanone 50 10U 10ouU NA
Acetone 50 10U 10U NA
Benzene 1 5U 5U 5U
Bromodichloromethane 50 5U 5U NA
Bromoform 50 5U 5U NA
Bromomethane 5 5U 5U- NA
Carbon disulfide 60 5U 5U NA
Carbon tetrachloride 5 5U 5U 5U
Chlorobenzene 5 5U 5U NA
Chloroethane 5 5U 5U NA
Chloroform 7 5U 5U 5U
Chloromethane -- 5U 5U NA
cis-1,2-Dichloroethene 5 5U 5U NA
cis-1,3-Dichloropropene 5 5U 5U NA
Dibromochloromethane 50 5U 5U NA
Ethylbenzene 5 5U 5U 5U
m&p-Xylene 5 NA NA 10U
Methyl Ethyl Ketone 50 0ou 0ou NA
Methyl isobutyl ketone -- ou ou NA
Methyl tert-butyl ether (MTBE) 10 NA NA 5U
Methylene Chloride 5 5U 5U NA
0-Xylene 5 NA NA 5U
Styrene 5 5U- 5U NA
Tetrachloroethene 5 5U 5U 5U
Toluene 5 5U 0.29J 5U
trans-1,2-Dichloroethene 5 5U 5U NA
trans-1,3-Dichloropropene -- 5U 5U NA
Trichloroethene 5 5U 5U NA
Vinyl chloride 2 5U 5U NA
Xylenes, Total 5 5U 5U 15U

NYSDEC - New York State Department of Environmental Conservation
AWQSGVs - Ambient Water-Quality Standards and Guidance Values

Mg/L -Micrograms per liter

J - Estimated Value

U - Compound was analyzed for but not detected

- - No NYSDEC AWQSGYV available

Bold data indicates that parameter was detected above the NYSDEC AWQSGVs
NA - Compound was not analyzed by laboratory

ROUX ASSOC|ATES, INC. Page lof1l FWS2141.0001Y.100/WKB



Table 3. Summary of Semivolatile Organic Compounds in Groundwater, 507 West 24th Street, New York, New York

NYSDEC Sample Designation: GW-1 GW-2 GW-2
Parameter AWQSGVs Sample Date:  2/25/2008 2/25/2008 1/31/2012
(Concentrations in pg/L) (Mg/L)

1,2,4-Trichlorobenzene 5 11U 11U 5U
1,2-Dichlorobenzene 3 11U 11U NA
1,3-Dichlorobenzene 3 11U 11U NA
1,4-Dichlorobenzene 3 11U 11U NA
2,2"-oxybis[1-chloropropane] 5 11U 11U NA
2,4,5-Trichlorophenol -- 55U 56 U NA
2,4,6-Trichlorophenol -- 11U 11U NA
2,4-Dichlorophenol 5 11U 11U NA
2,4-Dimethylphenol 50 11U 11U NA
2,4-Dinitrophenol 10 55U 56 U NA
2,4-Dinitrotoluene 5 11U 11U NA
2,6-Dinitrotoluene 5 11U 11U NA
2-Chloronaphthalene 10 11U 11U NA
2-Chlorophenol -- 11U 11U NA
2-Methylnaphthalene -- 11U 11U NA
2-Methylphenol -- 11U 11U NA
2-Nitroaniline 5 55U 56 U NA
2-Nitrophenol -- 11U 11U NA
3,3'-Dichlorobenzidine 5 11U 11U NA
3-Nitroaniline 5 55U 56 U NA
4,6-Dinitro-2-methylphenol -- 55U 56 U NA
4-Bromophenyl phenyl ether -- 11U 11U NA
4-Chloro-3-methylphenol -- 11U 11U NA
4-Chloroaniline 5 11U 11U NA
4-Chlorophenyl phenyl ether -- 11U 11U NA
4-Methylphenol -- 11U 11U NA
4-Nitroaniline 5 22U 22U NA
4-Nitrophenol -- 55U 56 U NA
Acenaphthene 20 11U 11U NA
Acenaphthylene 20 11U 11U NA
Anthracene 50 11U 0.65J NA
Benzo[a]anthracene 0.002 11U 1.6 NA
Benzo[a]pyrene 0 11U 1.3 NA
Benzo[b]fluoranthene 0.002 11U 1.6 NA
Benzo[g,h,i]perylene -- 11U 0.85J] NA
Benzo[k]fluoranthene 0.002 11U 0.51J NA
Benzyl alcohol -- 11U 11U NA
Bis(2-chloroethoxy)methane 5 11U 11U NA
Bis(2-elhylhexyl) phthalate 5 11U 16 NA
Bis(2-chloroethyl)ether 1 11U 11U NA
Butyl benzyl phthalate 50 11U 11U NA
Carbazole - 11U 11U NA
Chrysene 0.002 11U 1.4 NA
Dibenz(a,h)anthracene -- 11U 11U NA
Dibenzofuran - 11U 11U NA
Diethyl phthalate 50 11U 11U NA
Dimethyl phthalate 50 11U 11U NA
Di-n-butyl phthalate 50 11U 11U NA
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Table 3. Summary of Semivolatile Organic Compounds in Groundwater, 507 West 24th Street, New York, New York

NYSDEC Sample Designation: GW-1 GW-2 GW-2
Parameter AWQSGVs Sample Date:  2/25/2008 2/25/2008 1/31/2012
(Concentrations in pg/L) (Mg/L)

Di-n-octyl phthalate -- 11U 11U NA
Fluoranthene 50 11U 2.8 NA
Fluorene 50 11U 11U NA
Hexachlorobenzene 0.04 11U 11U NA
Hexachlorobutadiene 0.5 11U 11U NA
Hexachlorocyclopentadiene 5 11U 11U NA
Hexachloroethane 5 11U 11U NA
Indeno[1,2,3-cd]pyrene 0.002 11U 0.84J NA
Isophorone 50 11U 11U NA
Naphthalene 10 11U 11U 5U
Nitrobenzene 0.4 11U 11U NA
N-Nitrosodi-n-propylamine -- 11U 11U NA
N-Nitrosodiphenylamine 50 11U 11U NA
Pentachlorophenol 1 55U 56 U NA
Phenanthrene 50 11U 2.1 NA
Phenol 1 11U 11U NA
Pyrene 50 11U 3.3J NA

NYSDEC - New York State Department of Environmental Conservation
AWQSGVs - Ambient Water-Quality Standards and Guidance Values

Mg/L -Micrograms per liter

J - Estimated Value

U - Compound was analyzed for but not detected

- - No NYSDEC AWQSGYV available

Bold data indicates that parameter was detected above the NYSDEC AWQSGVs
NA - Compound was not analyzed by laboratory
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Table 4. Summary of Metals in Groundwater, 507 West 24th Street, New York, New York

NYSDEC Sample Designation: GW-1 GW-2 GW-2
Parameter AWQSGVs Sample Date:  2/25/2008 2/25/2008 1/31/2012
(Concentrations in pg/L) (Mg/L)

Aluminum - 500 U 500 U NA
Antimony 3 20U 20U NA
Arsenic 25 20U 20U NA
Barium 1000 87 110 NA
Beryllium 3 3U 3U NA
Cadmium 5 5U 5U 3U
Calcium - 95900 111000 NA
Chromium 50 10U 10U NA
Chromium, Hexavalent - NA NA 10U
Cobalt - 10U 10U NA
Copper 200 6J 9.61J 163
Iron -- 200U 200U NA
Lead 25 10U 10U 112
Magnesium -- 31600 18400 NA
Manganese 300 1000 620 NA
Mercury 0.7 NR NR 0.2U
Nickel 100 10U 3.1 15
Potassium - 19400 20900 NA
Selenium 10 30U 30U NA
Silver 50 5U 5U NA
Sodium 20000 27400 103000 NA
Thallium 0.5 30U 30U NA
Vanadium - 5U 5U NA
Zinc 2000 50U 17 230

NYSDEC - New York State Department of Environmental Conservation
AWQSGVs - Ambient Water-Quality Standards and Guidance Values

Mg/L -Micrograms per liter

J - Estimated Value

U - Compound was analyzed for but not detected

- - No NYSDEC AWQSGYV available

Bold data indicates that parameter was detected above the NYSDEC AWQSGVs
NA - Compound was not analyzed by laboratory
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Table 5. Summary of Polychlorinated Biphenyls in Groundwater, 507 West 24th Street, New York, New York

NYSDEC Sample Designation: GW-2 GW-2
Parameter AWQSGVs Sample Date:  2/25/2008 1/31/2012
(Concentrations in pg/L) (Mg/L)

PCB-1016 - 05U 0.05U
PCB-1221 - 1U 0.05U
PCB-1232 - 05U 0.05U
PCB-1242 - 05U 0.05U
PCB-1248 - 05U 0.05U
PCB-1254 - 05U 0.05U
PCB-1260 - 05U 0.05U
PCB-1261 - NA 0.05U
PCB-1268 - NA 0.05U
Total PCBs 0.09 0 0

NYSDEC - New York State Department of Environmental Conservation
AWQSGVs - Ambient Water-Quality Standards and Guidance Values

Mg/L -Micrograms per liter

J - Estimated Value

U - Compound was analyzed for but not detected

- - No NYSDEC AWQSGYV available

Bold data indicates that parameter was detected above the NYSDEC AWQSGVs
NA - Compound was not analyzed by laboratory
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Table 6. Summary of Volatile Organic Compounds in Soil, 507 West 24th Street, New York, New York

NYSDEC
Part 375 Sample Designation:  SP-05 SP-05 SP-06 SP-06 SP-07 SP-07 SP-08
Parameter Unrestricted Sample Date:

(Concentrations in pg/kg) Use Sample Depth (ftbls):  0'-2' 8" - 10' 2'- 4 8" - 10' 2'- 4 8" - 10' 4' -6
1,1,1,2-Tetrachloroethane - 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
1,1,1-Trichloroethane 680 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
1,1,2,2-Tetrachloroethane - 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
1,1,2-Trichloroethane - 50U 50U 50U 50U 50U 50U 50U
1,1-Dichloroethane 270 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
1,1-Dichloroethene 330 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
1,1-Dichloropropene -- 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
1,2,3-Trichlorobenzene - 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00U
1,2,3-Trichloropropane -- 5.00U 5.00U 5.00U 5.00U 5.00U 5.00U 5.00U
1,2,4-Trichlorobenzene - 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U
1,2,4-Trimethylbenzene 3600 1.00U 1.00U 1.00U 2.39 1.00U 3.38 1.00U
1,2-Dibromo-3-chloropropane -- 5.00U 5.00U 5.00U 5.00U 5.00U 5.00U 5.00U
1,2-Dibromoethane - 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
1,2-Dichlorobenzene 1100 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
1,2-Dichloroethane 20 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
1,2-Dichloropropane - 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
1,3,5-Trimethylbenzene 8400 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U
1,3-Dichlorobenzene 2400 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
1,3-Dichloropropane - 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
1,4-Dichlorobenzene 1800 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
2,2-Dichloropropane - 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U
2-Chlorotoluene - 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
4-Chlorotoluene - 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U
4-Isopropyltoluene -- 1.00U 1.00U 1.00U 1.97 1.00U 1.00U 1.00U
Benzene 60 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
Bromobenzene - 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
Bromochloromethane - 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
Bromodichloromethane -- 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
Bromoform -- 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
Bromomethane - 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00U 5.00U
Carbon Tetrachloride 760 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U
Chlorobenzene 1100 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
Chloroethane - 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U
Chloroform 370 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
Chloromethane - 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U
cis-1,2-Dichloroethene 250 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00U 5.00U
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Table 6. Summary of Volatile Organic Compounds in Soil, 507 West 24th Street, New York, New York

NYSDEC
Part 375 Sample Designation:  SP-05 SP-05 SP-06 SP-06 SP-07 SP-07 SP-08
Parameter Unrestricted Sample Date:

(Concentrations in pg/kg) Use Sample Depth (ftbls):  0'-2' 8" - 10' 2'- 4 8" - 10' 2'- 4 8" - 10' 4' -6
cis-1,3-Dichloropropene -- 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
Dibromochloromethane -- 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
Dibromomethane - 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
Dichlorodifluoromethane -- 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
Ethylbenzene 1000 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
Hexachlorobutadiene -- 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
Isopropylbenzene -- 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
mé&p-Xylene - 2.68 1.00U 1.00U 1.00U 1.00U 1.84 1.00U
Methylene Chloride 50 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
Methyl-Tert-Butyl-Ether (MTBE) 930 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
Naphthalene 12000 5.00 U 5.00 U 5.00 U 6.33 5.00 U 153 5.00 U
n-Butylbenzene 12000 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
n-Propylbenzene 3900 1.00U 1.00U 1.00U 1.33 1.00U 1.00U 1.00U
0-Xylene - 1.00U 1.00U 1.00U 1.00U 1.00U 5.07 1.00U
sec-Butylbenzene 11000 1.00U 1.00U 1.00U 1.45 1.00U 1.00U 1.00U
Styrene - 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
tert-Butylbenzene 5900 5.00U 5.00U 5.00U 5.00U 5.00U 5.00U 5.00U
Tetrachloroethene 1300 1.00U 1.00U 1.00U 1.00U 2.74 10Ul 1.00U
Toluene 700 3.88 1.00U 221 1.00U 1.00U 1.71 1.00U
trans-1,2-Dichloroethene 190 5.00 U 5.00 U 5.00U 5.00 U 5.00 U 5.00U 5.00 U
trans-1,3-Dichloropropene -- 1.0U 1.0U 1.0U 1.0U 1.0U 1.0U 1.0U
Trichloroethene 470 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
Trichlorofluoromethane - 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U 1.00U
Vinyl Chloride 20 5.00 U 5.00 U 5.00 U 5.00 U 5.00 U 5.00U 5.00 U
Total VOCs - 6.56 5.00 U 221 13.47 2.74 165 5.00 U

J - Estimated value

U - Indicates that the compound was analyzed for but not detected

pg/kg - Micrograms per kilogram

ft bls - Feet below land surface

NYSDEC - New York State Department of Environmental Conservation

-- No NYSDEC Part 375 Unrestricted Use Standards available

Bold data indicates that parameter was detected above the NYSDEC
Part 375 Unrestricted Use Standards

NA - Compound was not analyzed by laboratory
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Table 6. Summary of Volatile Organic Compounds in Soil, 507 West 24th Street, New York, New York

NYSDEC
Part 375 Sample Designation:  SP-08 SP-10 SP-10
Parameter Unrestricted Sample Date:

(Concentrations in pg/kg) Use Sample Depth (ft bls):  8'- 10’ 0-2 8" - 10'
1,1,1,2-Tetrachloroethane -- 1.00U 1.00U 1.00U
1,1,1-Trichloroethane 680 1.00U 1.00U 1.00U
1,1,2,2-Tetrachloroethane -- 1.00U 1.00U 1.00U
1,1,2-Trichloroethane -- 50U 50U 50U
1,1-Dichloroethane 270 1.00U 1.00U 1.00U
1,1-Dichloroethene 330 1.00U 1.00U 1.00U
1,1-Dichloropropene -- 1.00U 1.00U 1.00U
1,2,3-Trichlorobenzene -- 5.00 U 5.00 U 5.00 U
1,2,3-Trichloropropane -- 5.00U 5.00U 5.00U
1,2,4-Trichlorobenzene -- 5.00U 5.00 U 5.00 U
1,2,4-Trimethylbenzene 3600 1.00U 18.2 1.00U
1,2-Dibromo-3-chloropropane -- 5.00U 5.00U 5.00U
1,2-Dibromoethane -- 1.00U 1.00U 1.00U
1,2-Dichlorobenzene 1100 1.00U 1.00U 1.00U
1,2-Dichloroethane 20 1.00U 1.00U 1.00U
1,2-Dichloropropane -- 1.00U 1.00U 1.00U
1,3,5-Trimethylbenzene 8400 5.00U 26.1 5.00U
1,3-Dichlorobenzene 2400 1.00U 1.00U 1.00U
1,3-Dichloropropane -- 1.00U 1.00U 1.00U
1,4-Dichlorobenzene 1800 1.00U 1.00U 1.00U
2,2-Dichloropropane -- 5.00U 5.00U 5.00U
2-Chlorotoluene -- 1.00U 1.00U 1.00U
4-Chlorotoluene -- 5.00U 5.00U 5.00U
4-Isopropyltoluene -- 1.00U 1.00U 1.00U
Benzene 60 1.00U 1.00U 1.00U
Bromobenzene -- 1.00U 1.00U 1.00U
Bromochloromethane -- 1.00U 1.00U 1.00U
Bromodichloromethane -- 1.00U 1.00U 1.00U
Bromoform -- 1.00U 1.00U 1.00U
Bromomethane -- 5.00U 5.00U 5.00U
Carbon Tetrachloride 760 5.00U 5.00U 5.00U
Chlorobenzene 1100 1.00U 1.00U 1.00U
Chloroethane -- 5.00U 5.00U 5.00U
Chloroform 370 1.00U 1.00U 1.00U
Chloromethane -- 5.00U 5.00U 5.00U
cis-1,2-Dichloroethene 250 5.00U 5.00 U 5.00 U
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Table 6. Summary of Volatile Organic Compounds in Soil, 507 West 24th Street, New York, New York

NYSDEC
Part 375 Sample Designation:  SP-08 SP-10 SP-10
Parameter Unrestricted Sample Date:

(Concentrations in pg/kg) Use Sample Depth (ft bls):  8'- 10’ 0-2 8" - 10'
cis-1,3-Dichloropropene -- 1.00U 1.00U 1.00U
Dibromochloromethane -- 1.00U 1.00U 1.00U
Dibromomethane - 1.00U 1.00U 1.00U
Dichlorodifluoromethane -- 1.00U 1.00U 1.00U
Ethylbenzene 1000 1.00U 10.9 1.00U
Hexachlorobutadiene -- 1.00U 1.00U 1.00U
Isopropylbenzene -- 1.00U 1.00U 1.00U
m&p-Xylene -- 1.00U 28.2 1.00U
Methylene Chloride 50 1.00U 1.00U 1.00U
Methyl-Tert-Butyl-Ether (MTBE) 930 1.00U 1.00U 1.00U
Naphthalene 12000 12.3 5.00U 5.00U
n-Butylbenzene 12000 1.00U 1.00U 1.00U
n-Propylbenzene 3900 1.00U 1.00U 1.00U
0-Xylene -- 1.00U 10.9 1.00U
sec-Butylbenzene 11000 1.00U 1.00U 1.00U
Styrene - 1.00U 1.00U 1.00U
tert-Butylbenzene 5900 5.00U 5.00U 5.00U
Tetrachloroethene 1300 1.00U 1.00U 1.00U
Toluene 700 1.00U 82.6 1.00U
trans-1,2-Dichloroethene 190 5.00U 5.00U 5.00U
trans-1,3-Dichloropropene -- 1.0U 1.0U 1.0U
Trichloroethene 470 1.00U 1.00U 1.00U
Trichlorofluoromethane - 1.00U 1.00U 1.00U
Vinyl Chloride 20 5.00 U 5.00U 5.00U
Total VOCs - 12.3 176.9 5.00 U

J - Estimated value

U - Indicates that the compound was analyzed for but not detected

pg/kg - Micrograms per kilogram

ft bls - Feet below land surface

NYSDEC - New York State Department of Environmental Conservation

-- No NYSDEC Part 375 Unrestricted Use Standards available

Bold data indicates that parameter was detected above the NYSDEC
Part 375 Unrestricted Use Standards

NA - Compound was not analyzed by laboratory
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Table 7. Summary of Semivolatile Organic Compounds in Soil, 507 West 24th Street, New York, New York

NYSDEC
Part 375 Sample Designation:  SP-05 SP-05 SP-06 SP-06 SP-07 SP-07 SP-08 SP-08
Parameter Unrestricted Sample Date:

(Concentrations in pg/kg) Use Sample Depth (ftbls): 0'-2' 8" - 10' 2'-4 8" - 10' 2'- 4 8" - 10' 4' -6 8" - 10'
2,4,5-Trichlorophenol - 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400 U 400 U 66.6 U
2,4,6-Trichlorophenol - 33.3U 33.3U 33.3U 33.3U 33.3U 200U 2300 U 33.3U
2,4-Dichlorophenol - 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400 U 400 U 66.6 U
2,4-Dimethylphenol - 333U 333U 333U 333U 333U 200 U0 200 UO 333U
2,4-Dinitrophenol - 167U 167 U 167 U 167 U 167 U 1000U 1000 U 167U
2,4-Dinitrotoluene - 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400 U 400 U 66.6 U
2,6-Dinitrotoluene - 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400 U 400 U 66.6 U
2-Chloronaphthalene - 33.3U 33.3U 33.3U 33.3U 33.3U 200U 200U 33.3U
2-Chlorophenol - 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400 U 400 U 66.6 U
2-Methyl-4,6-dinitrophenol - 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400 U 400 U 66.6 U
2-Methylnaphthalene - 33.3U 33.3U 33.3U 33.3U 33.3U 207 200U 33.3U
2-Methylphenol 330 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400 U 400 U 66.6 U
2-Nitroaniline - 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400 U 400 U 66.6 U
2-Nitrophenol - 167 U 167 U 167 U 167 U 167 U 1000U 1000 U 167 U
3,3-Dichlorobenzidene - 167 U 167 U 167 U 167 U 167 U 1000U 1000 U 167 U
3,4-Methylphenol 330 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400 U 400 U 66.6 U
3-Nitroaniline - 167 U 167 U 167 U 167 U 167U 1000U 1000 U 167U
4-Bromophenyl pheny! ether -- 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400U 400U 66.6 U
4-Chloro-3-methylphenol - 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400 U 400 U 66.6 U
4-Chloroaniline - 167 U 167 U 167 U 167 U 167 U 1000U 1000 U 167 U
4-Chlorophenol phenyl ether -- 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400U 400U 66.6 U
4-Nitroaniline - 33.3U 33.3U 33.3U 33.3U 33.3U 200U 200U 33.3U
4-Nitrophenol - 167U 167 U 167 U 167 U 167U 1000U 1000 U 167U
Acenaphthene 20000 33.3U 33.3U 196 33.3U 122 508 200U 74.9
Acenaphthylene 100000 33.3U 33.3U 33.3U 33.3U 33.3U 368 200U 33.3U
Anthracene 100000 66.6 U 66.6 U 460 66.6 U 302 1630 508 162
Benzo(a)anthracene 1000 186 66.6 U 1110 66.6 U 633 3380 840 191
Benzo(a)pyrene 1000 33.3U 33.3U 1060 33.3U 652 2370 200U 33.3U
Benzo(b)fluoranthene 1000 167 U 167 U 673 167 U 167 U 1420 1000 U 167 U
Benzo(g,h,i)perylene 100000 33.3U 1140 33.3U 565 33.3U 2800 200U 33.3U
Benzo(k)fluoranthene 800 66.6 U 66.6 U 592 66.6 U 66.6 U 1900 400U 66.6 U
bis(2-Chloroethoxy)methane - 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400U 400 U 66.6 U
bis(2-Chloroethyl)ether - 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400 U 400 U 66.6 U
bis(2-Chloroisopropyl)ether -- 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400U 400U 66.6 U
bis(2-EthylhexI)phthalate - 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400 U 400 U 66.6 U
Butyl benzyl phthalate - 167 U 167 U 167 U 167 U 167 U 1000U 1000 U 167 U
Chrysene 1000 206 66.6 U 1350 66.6 U 763 3320 1180 262
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Table 7. Summary of Semivolatile Organic Compounds in Soil, 507 West 24th Street, New York, New York

NYSDEC
Part 375 Sample Designation:  SP-05 SP-05 SP-06 SP-06 SP-07 SP-07 SP-08 SP-08
Parameter Unrestricted Sample Date:

(Concentrations in pg/kg) Use Sample Depth (ftbls): 0'-2' 8" - 10' 2'-4 8" - 10' 2'- 4 8" - 10' 4' -6 8" - 10'
Dibenzo(a,h)anthracene 330 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400U 400U 66.6 U
Dibenzofuran 7000 33.3U 33.3U 33.3U 33.3U 33.3U 200U 200U 33.3U
Diethyl phthalate - 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400 U 400 U 66.6 U
Dimethyl phthalate - 33.3U 33.3U 48.3 33.3U 33.3U 200U 200U 33.3U
Di-n-butylphthalate - 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400 U 400 U 66.6 U
Di-n-octylphthalate - 167 U 167 U 167 U 167 U 167 U 1000U 1000 U 167 U
Fluoranthene 100000 332 66.6 U 1690 66.6 U 1180 5290 1650 366
Fluorene 30000 66.6 U 66.6 U 198 66.6 U 115 400U 400 U 100
Hexachlorobenzene 330 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400 U 400 U 66.6 U
Hexachlorocyclopentadiene -- 167 U 167 U 167 U 167 U 167 U 1000 U 1000 U 167 U
Hexachloroethane - 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400 U 400 U 66.6 U
Indeno(1,2,3-cd)pyrene 500 66.6 U 66.6 U 910 66.6 U 467 2650 400 U 66.6 U
Isophorone - 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400 U 400 U 66.6 U
Nitrobenzene - 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400 U 400 U 66.6 U
N-Nitrosodi-n-propylamine -- 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400U 400U 66.6 U
N-Nitrosodiphenylamine - 66.6 U 66.6 U 66.6 U 66.6 U 66.6 U 400U 400 U 66.6 U
Pentachlorophenol 800 167 U 167 U 167 U 167 U 167 U 1000 U 1000 U 167 U
Phenanthrene 100000 173 66.6 U 2490 66.6 U 1460 36000 2010 600
Phenol 330 33.3U 33.3U 33.3U 33.3U 33.3U 200U 200U 33.3U
Pyrene 100000 501 66.6 U 9060 66.6 U 4710 157000 8990 2170
Total SVOCs 1398 167 U 20977 167 U 10969 218843 15178 3925.9

J - Estimated value
U - Indicates that the compound was analyzed for but not detected
pa/kg - Micrograms per kilogram
ft bls - Feet below land surface
NYSDEC - New York State Department of Environmental Conservation
-- No NYSDEC Part 375 Unrestricted Use Standards available
Bold data indicates that parameter was detected above the NYSDEC
Part 375 Unrestricted Use Standards
NA - Compound was not analyzed by laboratory
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Table 7. Summary of Semivolatile Organic Compounds in Soil, 507 West 24th Street, New York, New York

NYSDEC
Part 375 Sample Designation:  SP-10 SP-10
Parameter Unrestricted Sample Date:

(Concentrations in pg/kg) Use Sample Depth (ft bls):  0'-2' 8" - 10'
2,4,5-Trichlorophenol -- 66.6 U 66.6 U
2,4,6-Trichlorophenol -- 33.3U 33.3U
2,4-Dichlorophenol -- 66.6 U 66.6 U
2,4-Dimethylphenol -- 333U 333U
2,4-Dinitrophenol -- 167 U 167 U
2,4-Dinitrotoluene -- 66.6 U 66.6 U
2,6-Dinitrotoluene - 66.6 U 66.6 U
2-Chloronaphthalene -- 33.3U 33.3U
2-Chlorophenol -- 66.6 U 66.6 U
2-Methyl-4,6-dinitrophenol -- 66.6 U 66.6 U
2-Methylnaphthalene -- 33.3U 33.3U
2-Methylphenol 330 66.6 U 66.6 U
2-Nitroaniline - 66.6 U 66.6 U
2-Nitrophenol -- 167 U 167 U
3,3-Dichlorobenzidene - 167U 167 U
3,4-Methylphenol 330 66.6 U 66.6 U
3-Nitroaniline - 167U 167U
4-Bromophenyl pheny! ether -- 66.6 U 66.6 U
4-Chloro-3-methylphenol -- 66.6 U 66.6 U
4-Chloroaniline -- 167 U 167 U
4-Chlorophenol phenyl ether -- 66.6 U 66.6 U
4-Nitroaniline -- 33.3U 33.3U
4-Nitrophenol -- 167 U 167 U
Acenaphthene 20000 33.3U 33.3U
Acenaphthylene 100000 58.6 33.3U
Anthracene 100000 89.9 66.6 U
Benzo(a)anthracene 1000 313 66.6 U
Benzo(a)pyrene 1000 396 33.3U
Benzo(b)fluoranthene 1000 167 U 167 U
Benzo(g,h,i)perylene 100000 33.3U 33.3U
Benzo(k)fluoranthene 800 66.6 U 66.6 U
bis(2-Chloroethoxy)methane -- 66.6 U 66.6 U
bis(2-Chloroethyl)ether -- 66.6 U 66.6 U
bis(2-Chloroisopropyl)ether -- 66.6 U 66.6 U
bis(2-Ethylhexl)phthalate -- 66.6 U 66.6 U
Butyl benzyl phthalate -- 167 U 167 U
Chrysene 1000 426 66.6 U
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Table 7. Summary of Semivolatile Organic Compounds in Soil, 507 West 24th Street, New York, New York

NYSDEC
Part 375 Sample Designation:  SP-10 SP-10
Parameter Unrestricted Sample Date:

(Concentrations in pg/kg) Use Sample Depth (ft bls):  0'-2' 8" - 10'
Dibenzo(a,h)anthracene 330 66.6 U 66.6 U
Dibenzofuran 7000 33.3U 33.3U
Diethyl phthalate -- 66.6 U 66.6 U
Dimethyl phthalate -- 33.3U 33.3U
Di-n-butylphthalate -- 66.6 U 66.6 U
Di-n-octylphthalate -- 167 U 167 U
Fluoranthene 100000 335 66.6 U
Fluorene 30000 66.6 U 66.6 U
Hexachlorobenzene 330 66.6 U 66.6 U
Hexachlorocyclopentadiene -- 167 U 167 U
Hexachloroethane - 66.6 U 66.6 U
Indeno(1,2,3-cd)pyrene 500 66.6 U 66.6 U
Isophorone -- 66.6 U 66.6 U
Nitrobenzene -- 66.6 U 66.6 U
N-Nitrosodi-n-propylamine -- 66.6 U 66.6 U
N-Nitrosodiphenylamine -- 66.6 U 66.6 U
Pentachlorophenol 800 167 U 167 U
Phenanthrene 100000 455 66.6 U
Phenol 330 33.3U 33.3U
Pyrene 100000 1440 66.6 U
Total SVOCs 35135 167 U

J - Estimated value
U - Indicates that the compound was analyzed for but not detected
pa/kg - Micrograms per kilogram
ft bls - Feet below land surface
NYSDEC - New York State Department of Environmental Conservation
-- No NYSDEC Part 375 Unrestricted Use Standards available
Bold data indicates that parameter was detected above the NYSDEC
Part 375 Unrestricted Use Standards
NA - Compound was not analyzed by laboratory
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Table 8. Summary of Metals in Soil, 507 West 24th Street, New York, New York

NYSDEC
Part 375 Sample Designation:  SP-05 SP-05 SP-06 SP-06 SP-07 SP-07 SP-08 SP-08
Parameter Unrestricted Sample Date:

(Concentrations in mg/kg) Use Sample Depth (ftbls): 0'-2' 8- 10' 2'- 4 8- 10' 2'- 4 8- 10' 4' -6 8'-10'
Aluminum - 9180 4650 5040 5920 5250 2650 4640 7830
Antimony - 0.227U 0.250U 4.85 0.083 0.458 2.04 0.85 0.208 U
Arsenic 13 12.8 8.15 5.08 0.125U 5.42 1.09 1.8 1.08
Barium 350 1533 63 119 26.7 39.6 62.3 125 111
Beryllium 7.2 0.5 0.05 0.154 0.125 0.167 0.136 0.15 0.208
Cadmium 2.5 4.32 9.8 14.5 2.42 3.12 3.04 2.25 33.29
Calcium - 3750 1090 4350 662 5120 3500 6300 3630
Chromium 30 16 17.8 12.2 8.58 17 11.9 10.4 13.9
Cobalt - 6.5 3 3.27 35 3.54 3.64 3.1 4.96
Copper 50 3060 474 473 299 90 298 216 39.9
Iron - 10700 22300 10800 8210 8540 8910 7150 5280
Lead 63 434 16 823 10.5 942 189 352 235
Magnesium - 3250 1720 2020 1970 2620 2650 2610 2150
Manganese 1600 253 58.5 205 95 225 173 198 271
Mercury 0.18 8.74 0.037 2.76 0.028 12.3 6.29 25.7 7.18
Nickel 30 21.1 8.5 13.6 14 17 13.5 9.6 14.7
Potassium - 144 700 188 194 123 234 250 185
Selenium 3.9 0.136U 0.150U 0.115U 0.125U 0.125U 0.136U 0.150U 0.125U
Silver 2 0.591 0.100 U 0.231 0.083U 0.083U 0.091U 0.100U 0.083U
Sodium - 41.8 416 66.5 12.4 33 22.3 104 36
Thallium - 0.091U 0.100U 0.077U 008U 008U 0.091U 0.100U 0.083U
Vanadium - 21.1 27.6 16.2 12.2 30.1 15.4 17.5 20.1
Zinc 109 1440 34.2 431 91.7 283 240 135 126

J - Estimated value
U - Indicates that the compound was analyzed for but not detected
mg/kg - Milligrams per kilogram
ft bls - Feet below land surface
NYSDEC - New York State Department of Environmental Conservation
-- No NYSDEC Part 375 Unrestricted Use Standards available
Bold data indicates that parameter was detected above the NYSDEC
Part 375 Unrestricted Use Standards
NA - Compound was not analyzed by laboratory
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Table 8. Summary of Metals in Soil, 507 West 24th Street, New York, New York

NYSDEC
Part 375 Sample Designation:  SP-10 SP-10
Parameter Unrestricted Sample Date:

(Concentrations in mg/kg) Use Sample Depth (ftbls): 0'-2' 8- 10'
Aluminum - 4790 8620
Antimony -- 0.781 0.250 U
Arsenic 13 3.27 0.17
Barium 350 131 46.9
Beryllium 7.2 0.169 0.28
Cadmium 2.5 8.35 3.84
Calcium - 3620 2390
Chromium 30 10.1 17.5
Cobalt - 4.64 6.22
Copper 50 974 78.4
Iron -- 12200 11200
Lead 63 738 77.7
Magnesium -- 2370 2810
Manganese 1600 155 382
Mercury 0.18 0.995 0.117
Nickel 30 26 16.5
Potassium - 161 190
Selenium 3.9 0.115U 0.150U
Silver 2 0.1 0.100 U
Sodium - 51.8 12.8
Thallium - 0.077U 0.100U
Vanadium - 19.1 21.3
Zinc 109 2080 334

J - Estimated value

U - Indicates that the compound was analyzed for but not detected
mg/kg - Milligrams per kilogram

ft bls - Feet below land surface

NYSDEC - New York State Department of Environmental Conservation

-- No NYSDEC Part 375 Unrestricted Use Standards available

Bold data indicates that parameter was detected above the NYSDEC
Part 375 Unrestricted Use Standards

NA - Compound was not analyzed by laboratory
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Table 9. Summary of Pesticides in Soil, 507 West 24th Street, New York, New York

NYSDEC
Part 375 Sample Designation:  SP-05 SP-05 SP-06 SP-06 SP-07 SP-07 SP-08 SP-08
Parameter Unrestricted Sample Date:

(Concentrations in pg/kg) Use Sample Depth (ftbls):  0'-2' 8- 10' 2'- 4 8- 10' 2'- 4 8- 10' 4' -6 8'-10'
aBHC 20 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U
Aldrin 5 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U
b BHC 36 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U
Chlordane - 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U
d BHC 40 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U
Dieldrin 5 167U 167U 167U 167U 167U 167U 167U 167U
Endosulfan | 2400 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U
Endosulfan Il 2400 167U 167U 167U 1.67U 167U 167U 167U 167U
Endosulfan Sulfate 2400 167U 167U 167U 167U 167U 167U 167U 167U
Endrin 14 167U 167U 167U 167U 167U 167U 167U 167U
Endrin aldehyde - 167U 167U 167U 167U 167U 1.67U 167U 167U
Endrin Ketone - 0.136U 0.150U 0.115U 0.125U 0.125U 0.136U 0.150U 0.125U
G BHC 100 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U
Heptachlor 42 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U
Heptachlor Epoxide - 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U
Methoxychlor - 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U
p,p-DDD 3.3 167U 167U 167U 167U 167U 167U 167U 167U
p,p-DDE 3.3 167U 1.67U 167U 167U 167U 167U 167U 167U
p,p-DDT 3.3 1.67U 1.67U 167U 167U 167U 167U 167U 167U
Toxaphene - 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U 0.33U

J - Estimated value
U - Indicates that the compound was analyzed for but not detected
pg/kg - Micrograms per kilogram
ft bls - Feet below land surface
NYSDEC - New York State Department of Environmental Conservation
-- No NYSDEC Part 375 Unrestricted Use Standards available
Bold data indicates that parameter was detected above the NYSDEC
Part 375 Unrestricted Use Standards
NA - Compound was not analyzed by laboratory
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Table 9. Summary of Pesticides in Soil, 507 West 24th Street, New York, New York

NYSDEC
Part 375 Sample Designation:  SP-10 SP-10
Parameter Unrestricted Sample Date:

(Concentrations in pg/kg) Use Sample Depth (ftbls): 0'-2' 8- 10'
aBHC 20 0.33U 0.33U
Aldrin 5 0.33U 0.33U
b BHC 36 0.33U 0.33U
Chlordane - 0.33U 0.33U
d BHC 40 0.33U 0.33U
Dieldrin 5 167U 167U
Endosulfan | 2400 0.33U 0.33U
Endosulfan I 2400 167U 167U
Endosulfan Sulfate 2400 167U 167U
Endrin 14 167U 167U
Endrin aldehyde -- 1.67U 1.67U
Endrin Ketone - 0.115U 0.150U
G BHC 100 0.33U 0.33U
Heptachlor 42 0.33U 0.33U
Heptachlor Epoxide -- 0.33U 0.33U
Methoxychlor -- 0.33U 0.33U
p,p-DDD 3.3 167U 167U
p,p-DDE 3.3 167U 167U
p,p-DDT 3.3 167U 167U
Toxaphene -- 0.33U 0.33U

J - Estimated value
U - Indicates that the compound was analyzed for but not detected
Mg/kg - Micrograms per kilogram
ft bls - Feet below land surface
NYSDEC - New York State Department of Environmental Conservation
-- No NYSDEC Part 375 Unrestricted Use Standards available
Bold data indicates that parameter was detected above the NYSDEC
Part 375 Unrestricted Use Standards
NA - Compound was not analyzed by laboratory
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Table 10. Summary of Polychlorinated Biphenyls in Soil, 507 West 24th Street, New York, New York

NYSDEC
Part 375 Sample Designation:  SP-05 SP-05 SP-06 SP-06 SP-07 SP-07 SP-08 SP-08
Parameter Unrestricted Sample Date:

(Concentrations in pg/kg) Use Sample Depth (ftbls):  0'-2' 8- 10' 2'- 4 8- 10' 2'- 4 8- 10' 4' -6 8'-10'
Aroclor 1016 - 3.33U 3.33U 3.33U 3.33U 3.33U 3.33U 3.33U 3.33U
Aroclor 1221 - 3.33U 3.33U 3.33U 3.33U 3.33U 3.33U 3.33U 3.33U
Aroclor 1232 - 3.33U 3.33U 3.33U 3.33U 3.33U 3.33U 3.33U 3.33U
Aroclor 1242 - 3.33U 3.33U 3.33U 3.33U 3.33U 3.33U 3.33U 3.33U
Aroclor 1248 - 3.33U 3.33U 3.33U 3.33U 3.33U 3.33U 3.33U 3.33U
Aroclor 1254 - 3.33U 3.33U 3.33U 3.33U 3.33U 3.33U 3.33U 3.33U
Aroclor 1260 - 3.33U 3.33U 3.33U 3.33U 3.33U 3.33U 3.33U 3.33U

Total PCBs 100 0 0 0 0 0 0 0 0

J - Estimated value
U - Indicates that the compound was analyzed for but not detected
pg/kg - Micrograms per kilogram
ft bls - Feet below land surface
NYSDEC - New York State Department of Environmental Conservation
-- No NYSDEC Part 375 Unrestricted Use Standards available
Bold data indicates that parameter was detected above the NYSDEC
Part 375 Unrestricted Use Standards
NA - Compound was not analyzed by laboratory
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Table 10. Summary of Polychlorinated Biphenyls in Soil, 507 West 24th Street, New York, New York

NYSDEC
Part 375 Sample Designation:  SP-10 SP-10
Parameter Unrestricted Sample Date:

(Concentrations in pg/kg) Use Sample Depth (ftbls): 0'-2' 8- 10'
Aroclor 1016 - 3.33U 3.33U
Aroclor 1221 - 3.33U 3.33U
Aroclor 1232 - 3.33U 3.33U
Aroclor 1242 - 3.33U 3.33U
Aroclor 1248 - 3.33U 3.33U
Aroclor 1254 - 3.33U 3.33U
Aroclor 1260 - 3.33U 3.33U

Total PCBs 100 0 0

J - Estimated value
U - Indicates that the compound was analyzed for but not detected
pg/kg - Micrograms per kilogram
ft bls - Feet below land surface
NYSDEC - New York State Department of Environmental Conservation
-- No NYSDEC Part 375 Unrestricted Use Standards available
Bold data indicates that parameter was detected above the NYSDEC
Part 375 Unrestricted Use Standards
NA - Compound was not analyzed by laboratory
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1.0 INTRODUCTION

This Site-specific Construction Health and Safety Plan (HASP) has been prepared in accordance
with 29 FR 1910.120 Occupational Safety and Health Administration (OSHA) Hazardous Waste
Operations and Emergency Response (HAZWOPER) & 1926.62 OSHA guidelines. It addresses
all activities to be performed during the implementation of the Remedial Action Plan (RAP)
activities at the 507 West 24th Street Development Site, located on the north side of West 24th
Street between 10th Avenue and 11th Avenue, New York, New York (Site). The HASP will be
implemented by the designated Site Health and Safety Officer (SHSO) during work at the Site.
This HASP attempts to identify all potential hazards at the Site; however, site conditions are
dynamic and new hazards may appear constantly. Personnel must remain alert to existing and

potential hazards as site conditions change and protect themselves accordingly.

Compliance with this HASP is required of all persons and subcontractors who perform work at,
or enter the Site. The content of this HASP may change or undergo revisions based upon
additional information made available to health and safety personnel, monitoring results, or
changes in the technical scope of work. Any changes proposed must be reviewed and approved
by the Project Principal, Corporate Health and Safety Manager (CHSM), with the SHSO
implementing the changes to the HASP.

Upon entering the Site, all visitors are required to sign in. All visitors entering the Exclusion
Zone (EZ) (defined in Section 8.1.1), the Contamination Reduction Corridor (CRC) (defined in
Section 8.1.2), or the Remediated Zone (RZ) (defined in Section 8.1.3) will be required to read
and comply with the applicable provisions of this HASP, which visitors must sign and
acknowledge. Occasional site visitors (inspectors, owners, etc.) do not need to comply with the
training and medical monitoring requirements if they sign a statement acknowledging that they
have received Site-specific health and safety training and will comply with the applicable
requirements of the HASP. In the event that a visitor does not adhere to the applicable provisions

of this HASP, he or she will be required to leave the Site immediately.

1.1 Scope of Work
The proposed Site redevelopment includes excavation of a basement to a depth of approximately

15.5 feet below land surface and construction of a two-story art gallery.
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The building foundation excavation will extend to a depth ranging approximately 6 to 7 feet
below the water table, effectively removing soil exhibiting historical fill impacts within the
building footprint. Due to the limited contamination encountered in the historical fill material,
the environmental and human exposures are expected to be minimal during both redevelopment

activities and after redevelopment activities are completed.

The building foundation will be equipped with a water and vapor proof barrier. The barrier will
be protective of potential vapors that may arise from the presence of low level volatile organic
compounds (VOCs) and semivolatile organic compounds (SVOCs) detected in soil at depth. In
addition, the building basement will include a mechanical ventilation system consistent with the
New York City Building Code.

1.2 Emergency Numbers
Provided below is a list of telephone numbers for use in the event of an emergency onsite.

1.2.1 Emergency Phone Numbers

Emergency Medical SErviCe ........cccovvvveiiiiiiiiece e 911
Police: New York City Police Department (NYPD) ..........ccc..... 911
Hospital: NYU Langone Medical Center ..........ccccccevvvevveviecnenne. (212) 263-7300
National Response Center.........ccooeuverierenieiie e (800) 424-8802
P0iSON COoNtrol CeNter........ccoveieieeee e (717) 534-6111
CREIMLIEC ... e (800) 424-9555
Fire: New York City Fire Department (FDNY) ........cccccvevvvrnenne. 911
New York City Office of Emergency Management..................... 911
Center for Disease Control...........ccceeveveieeviecieiiese e (404) 488-4100
USEPA (REGION 1) ..o (212) 637-5000
NYSDEC Emergency Spill ReSpoNSe ........cccceveeieieeneniieieee (800) 457-7362

1.2.2 Project Management/Health and Safety Personnel

Title Contact Phone Cell
General Superintendent TBD
Site Superintendent TBD
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Title Contact Phone Cell
Assistant Site Superintendent TBD
Corporate Safety Supervisor TBD

TBD — To Be Determined

1.2.3 Other Important Phone Numbers
New York City Emergency Response Team.........c.ccccevvevenen. 911
Project Field Office Trailer.........cccovvviiienenieniecee e TBD

1.2.4 Directions to NYU Langone Medical Center

Main Entrance (Valet Parking)
550 First Avenue
New York, NY 10016

Emergency Room (Harris Building): Located north of main entrance

Directions from the Site to NYU Langone Medical Center
1. Travel east on West 21st Street to 10" Avenue

2. Turn right at 2" cross street onto 9™ Avenue
3. Turn left on West 23" Street

4. Turn left on 3" Avenue

5. Turn right on East 26" Street

6. Turn left on 1% Ave

7. Arrive at NYU Langone Medical Center
Directions to the hospital are provided on Figure 1.

1.3 Emergency Equipment
Emergency Equipment List to be kept on Site:
« First Aid Kits

o ABC Fire Extinguisher

o Absorbent Boom Emergency Spill Equipment

ROUX ASSOCIATES, INC. -3-
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e Absorbent Pads

e AirHorns
e OilDry
o EyeWash
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2.0 HEALTH AND SAFETY STAFF
This section briefly describes all Site personnel and their health and safety responsibilities

relating to the implementation of the RAP and foundation construction work to be implemented at

the Site. All personnel are responsible for ensuring compliance with the HASP.

2.1 General Superintendent (GS) - TBD

Has the overall responsibility for the health and safety of Site personnel.

Ensures that adequate resources are provided to the field health and safety staff to carry
out their responsibilities as outlined below.

2.2 Corporate Health and Safety Manager (CHSM) - TBD

Implements the HASP.

Performs or oversees site-specific training and approves revised or new safety protocols
or field operations.

Coordinates revisions of this HASP with Project Superintendent.

Responsible for the development of new task safety protocols and procedures and
resolution of any outstanding safety issues which may arise during the conduction of site
work.

Reviews and approves all health and safety training and medical surveillance records for
personnel and subcontractors.

2.3 Site Health and Safety Officer (SHSO) - TBD

Directs and coordinates health and safety monitoring activities.
Ensures that field teams utilize proper personal protective equipment (PPE).

Conducts initial onsite specific training prior to personnel and/or subcontractors
commencing work.

Conducts and documents periodic safety briefings.
Completes and maintains Accident/Incident Report Forms.

Ensures that field team members comply with this HASP. Completes and maintains
Accident/Incident Report Forms.

Immediately notifies the GS and CHSM of all accident/incidents.
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Communicates at the end of each day to the designated representative the tasks
completed, the next day’s planned activities, any third party issues, changes of work
plans and/or changes in level of PPE.

Maintains contact with subcontractors.

Determines upgrade or downgrade of personal protective equipment (PPE) based on Site
conditions and/or real time monitoring results.

Ensures that monitoring instruments are calibrated daily or as manufacturer’s instructions
determine.

Reports to the CHSM to provide summaries of field operations and progress.

Submits and maintains health and safety field log books, daily safety logs, training logs,
air monitoring result reports, and weekly safety report.

2.4 Field Personnel and Subcontractors

Reports any unsafe or potentially hazardous conditions to the SHSO.

Maintains knowledge of the information, instructions, and emergency response actions
contained in the HASP.

Complies with rules, regulations, and procedures as set forth in this HASP and any revisions
that are instituted.

Prevents admittance to work Site by unauthorized personnel.
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3.0 SITE BACKGROUND
This section provides a brief summary of the history and physical description of the Site.

3.1 Site Description and Setting

The Site contains one 3,500 square foot vacant lot located at 507 West 24™ Street in Manhattan,
New York. The Site is bordered to the north by an auto body shop, to the east by a multi-story
residential building under construction, and a gasoline filling station (Lukoil), to the west by an
art gallery, and to the south by West 24™ Street, a car wash and a building lot currently under
construction.  Around the Site are several buildings and operations, including several art

galleries, warehouses, auto repair shops, and parking garages.

3.2 Site History
Based on the findings of the two Phase | Environmental Site Assessments (ESAS), historical uses

of the Site have included manufacture of gas and electric fixtures and truck parking.

3.3 Summary of Environmental Conditions
Environmental conditions at the Site are summarized below.

« No volatile organic compounds (VOCs), Polychlorinated biphenyls (PCBs), or pesticides
were identified in Site soil at concentrations exceeding NYSDEC Recommended Soll
Cleanup Obijectives (RSCOs);

e« No VOCs, PCBs, or pesticides were detected in Site groundwater sampled by Roux
Associates in February 2008 at concentrations above NYSDEC Ambient Water Quality
Standards and Guidance Values (AWQSGVs);

o Several SVOCs were identified in one well on Site sampled by Roux Associates in
February 2008 at relatively low concentrations above NYSDEC AWQSGVs;

o Several SVOCs (specifically PAHs) were identified in Site soil. The types and
concentrations at which they were identified are commonly found in urban areas with
historic fill, and not indicative of an on-site source;

e Mercury was identified at a maximum concentration of 25 ppm in Site soil; and

e One soil vapor sample collected onsite (nearest to the Lukoil service station) contained
VOCs including benzene, trichloroethene, and toluene. The second soil vapor sample did
not contain any detectable concentrations of VOCs.
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4.0 WASTE DESCRIPTION/CHARACTERIZATION
This section provides a brief summary of the wastes that are potentially present at the Site.

4.1 General
The following information is presented in order to identify the types of materials that may be
encountered at the Site. The detailed information on these materials was obtained from:

o Sax’s Dangerous Properties of Industrial Materials - Lewis Eight Edition
o Chemical Hazards of the Workplace - Proctor/Hughes

o Condensed Chemical Dictionary - Hawley

o Rapid Guide to Hazardous Chemical in the Workplace - Lewis 1990

o NIOSH Pocket Guide to Chemical Hazards - 1996

ACGIH TLV Values and Biological Exposure Indices - OSHA 29 CFR 1910.1000

4.2 Chemical Data Sheets

The following is a listing of chemicals that may potentially be present in soils and groundwater
at the Site based on previous soil sampling results and historic operations conducted at or adjacent to
the Site.

VOCs SVOCs/PAHs Metals
Benzene Acenapthylene Arsenic
Ethylbenzene Anthracene Barium
Toluene Naphthalene Chromium
Xylene Pyrene Lead
2-Butanone (MEK) Indeno(l ,2,3-cd)pyrene Mercury
2-Methylnaphthalene Benzo(a)anthracene Selenium
Benzo(a)pyrene

Benzo(b)fluoranthene
Benzo(g,h,)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Carbazole
Chrysene
Dibenzo(a,h)anthracene
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VOCs SVOCs/PAHs Metals
Dibenzofuran
Fluoranthene
Fluorene

The toxicological, physical, and chemical properties of these potential contaminants are
presented in Table 1. This table includes action levels (permissible exposure levels), which will
establish the level of protection. The potential for encountering these hazards exists during
intrusive activities such as excavation/earth moving activities with impacted soils. Material
Safety Data Sheets (MSDSs) for the above mentioned analytes that may be found at the Site are
available in Appendix B.

4.2.1 Contaminants of Concern

Soil and groundwater contaminants that may be encountered during excavation and foundation
construction activities include both organic and inorganic compounds. The chemical hazards posed by
the Site are VOCs, SVOCs and metals.

o Waste Types
Liquid X Solid X Gas []

Sludge [] Semi-Solid [] Other (describe)

o Waste Characteristics

Corrosive [] Ignitable [] Volatile X
Radioactive [ ] Inert [] Toxic X

o Waste Containment

Pit X Pond [] Sedimentation trap [_]
Lake [] Process Vessel [ ] Tank X
Piping [] Drum [] Other []
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5.0 HAZARD ASSESSMENT

The potential to encounter chemical hazards is dependent upon the work activity performed
(intrusive versus non-intrusive) and the duration and location of the work activity. Such hazards
could include inhalation and/or skin contact with chemicals/gases that could cause: dermatitis,

skin burns, being overcome by vapors or asphyxiation.

Physical hazards that may be encountered during Site work include: heat and cold stress,
exposure to excessive noise, loss of limbs, being crushed, head injuries, punctures, cuts, falls,
electrocution, bruises, and other physical hazards due to motor vehicle operation, heavy

equipment, and power tools.

Biological hazards may exist during Site activities. These hazards include exposure to insect
bites/stings and bloodborne pathogens.

Prior to the beginning of each new phase of work, an activity hazard analysis will be prepared by
the SHSO with assistance from the CHSM. The analysis will address the hazards for each
activity performed in the phase and will present the procedures and safeguards necessary to
eliminate the hazards or reduce the risk. The Job Safety Analysis Sheets are located in

Appendix A.

Note: Hazard assessment is documented in section 5.4

5.1 Chemical Hazards
The potential for personnel and subcontractors to be exposed to chemical hazards may occur
during the following tasks:

« Excavation Activities

o Dewatering of the excavation

« Installation of foundation piles

 Installation of sheet piling and shoring

o Decontamination station activities (equipment)

For chronic and acute toxicity data, refer to Table 1 for further details on compound

characteristics.
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5.1.1 Exposure Pathways and Assessment

Exposure to these compounds during ongoing activities may occur through inhalation of
contaminated dust particles, inhalation of VOCs, SVOCs, elemental mercury and by way of
dermal absorption and accidental ingestion of the contaminant by either direct or indirect cross-

contamination activities.

Inhalation of contaminated dust particles (VOCs, SVOCs, and inorganics) can occur during
adverse weather conditions (high or changing wind directions) or during operations that may
generate airborne dust such as excavation and loading of contaminated soils. Dust control
measures such as applying water to roadways and excavations will be implemented where visible
dust is generated in accordance with the remediation contractor’s work plans. Where dust
control measures are not feasible or effective, respiratory protection will be used (see Section

9.2.2 for monitoring procedures and action levels).

5.1.2 Operational Action Levels
A decision-making protocol for an upgrade in levels of protection and/or withdrawal of personnel
from an area based on atmospheric hazards will be determined by continuous air monitoring by

our Industrial Hygienist and safety personnel as indicated in Section 8.2.2.

5.1.3 Additional Precautions
Dermal absorption or skin contact with chemical compounds is possible during intrusive
activities at the Site. The use of PPE in accordance with Section 8.2 and strict adherence to

proper decontamination procedures should significantly reduce the risk of skin contact.

The potential for accidental ingestion of potentially hazardous chemicals is expected to be

remote when good hygiene practices are used.

5.2 Physical Hazards

A variety of physical hazards may be present during Site activities. These hazards include
typical construction activities: operation of motor vehicles and heavy equipment, the use of
power and hand tools, roping and rigging of steel sheeting, walking on objects, tripping over

objects, working on surfaces which have the potential to promote falling, skin burns, crushing of
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fingers, toes, limbs, head injuries caused by falling objects, temporary loss of one’s hearing
and/or eyesight. The referenced hazards are not unique and are generally familiar to most workers
at construction sites. An Activity Hazard Analysis shall be submitted to the Construction
Supervisor prior to the beginning of each phase of work (i.e., definable task). Task specific
safety requirements for each phase will be covered during safety briefings. Job Safety Analysis

summaries are contained in Appendix A.

5.2.1 Noise

Noise is a potential hazard associated with operation of heavy equipment, power tools, pumps,
and generators. High noise equipment operators will be evaluated at the discretion of the SHSO.
Employees with an 8-hour time weighted average exposure exceeding 85 dB[-]JA will be
included in the hearing conservation program in accordance with 29 CFR 1910.95 and 1926.52.

It is mandated that employees working around heavy equipment or using power tools that
dispense noise levels exceeding 90 dBJ[-]A are to wear hearing protection that shall consist of

earplugs or protective earmuffs.

5.2.2 Heat Stress

Heat stress is a significant potential hazard associated with the use of protective equipment in a
hot weather environment. The human body is designed to function at a certain internal
temperature. When metabolism or external sources (fire or hot summer day) cause the body
temperature to rise, the body seeks to protect itself by triggering cooling mechanisms. The
SHSO will monitor the air temperature (as described later in this section) to determine potential
adverse affects the weather can cause onsite personnel. Excess heat is dissipated by two means:

e Changes in blood flow to dissipate heat by convection, which can be seen as “flushing”
or reddening of the skin in extreme cases.

« Perspiration, which is the release of water through skin and sweat glands. While working
in hot environments, evaporation of perspiration is the primary cooling mechanism.

Protective clothing worn to guard against chemical contact effectively stops the evaporation of

perspiration. Thus the use of protective clothing increases heat stress problems.
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The major disorders due to heat stress are heat cramps, heat exhaustion, and heat stroke. Heat
cramps are painful spasms that occur in the skeletal muscles of workers who sweat profusely in
the heat and may drink large quantities of water, but fail to replace the body’s lost salts or
electrolytes. Drinking water while continuing to lose salt tends to dilute the body’s extracellular
fluids. Soon, water seeps by osmosis into active muscles and causes pain. Muscles fatigued

from work are usually most susceptible to cramps.

Extreme weakness or fatigue, dizziness, nausea, and headache characterize heat exhaustion. In
serious cases, a person may vomit or lose consciousness. The skin is clammy and moist,
complexion pale or flushed, and body temperature normal or slightly higher than normal. The
treatment is to rest in a cool place and replacement of body water lost by perspiration. Mild
cases may recover spontaneously with this treatment; severe cases may require care for several

days. There are no permanent effects.

Heat stroke is a very serious condition caused by the breakdown of the body’s heat-regulating
mechanisms. The skin is very dry and hot with red mottled or bluish appearance. Unconsciousness,
mental confusion, and/or convulsions may occur. Without quick and adequate treatment, the
result can be death or permanent brain damage. As a first aid treatment, the person should be
moved to a cool place. Body heat should be reduced artificially, but not too rapidly, by soaking

the person’s clothes in water and fanning them.

Steps that can be taken to reduce heat stress are:
e Acclimate the body. Allow a period of adjustment to make further heat exposure
endurable.
e Drink more liquids to replace the body water lost during sweating.

o Take frequent breaks to rest and recover from the effects of heat stress.

e Wear personal cooling devices. These are two basic designs: units with pockets for
holding frozen packets and units that circulate fluid from a reservoir through tubes to
different parts of the body. Both designs can be in the form of a vest, jacket, or coverall.
Some circulating units also have a cap for cooling the head.

e Wear long cotton underwear under chemical protective clothing. The cotton will absorb

perspiration and will hold it close to the skin. This will provide the body with the
maximum cooling available from the limited evaporation that takes place beneath
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chemical resistant clothing. It also allows for rapid cooling of the body when the protective
clothing is removed.

Heat stress is a significant hazard associated with using protective equipment in hot weather
environments. Local weather conditions may produce a situation that requires restricted work

schedules in order to protect employees.

Appendix C contains procedures for heat stress; these will be used as a guideline and to provide

additional information.

5.2.3 Cold Stress
Cold temperatures are a significant potential hazard. Examples of cold temperature hazards are

frostbite and hypothermia.

Frostbite is the most common injury resulting from exposure to cold. The extremities of the
body are most often affected. The signs of frostbite are:

e The skin turns white or grayish-yellow.

« Pain is sometimes felt early but subsides later. Often there is no pain.

o The affected parts feel intensely cold and numb.

Hypothermia is characterized by shivering, numbness, drowsiness, muscular weakness, and a
low internal body temperature when the body feels extremely cold. This can lead to
unconsciousness and death. With both frostbite and hypothermia, the affected areas need to be
warmed quickly. Immersion in warm water is an effective means of warming the effected areas

quickly. In such cases, medical assistance will be sought.

To prevent these effects from occurring, persons working in the cold should wear adequate
clothing and reduce the time spent in the cold area. The SHSO will monitor this and determine

the appropriate time personnel should spend in adverse weather conditions.

Additional information about Cold Stress Control Guidelines is provided in Appendix D.
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5.2.4 Lockout/Tagout
The remediation contractor will develop a lockout/tagout plan in the event of the repair of electrical,
pneumatic, hydraulic, mechanical systems, per OSHA requirements under 29 CFR 1910.147.

5.2.5 Excavation Safety
All excavation work will be accomplished in strict conformance with 29 CFR 1926 .650 - 652.

Site and safety controls will be implemented to insure both the safety of the person(s) excavating

and all general personnel as specified in Appendix E.

5.2.6 Confined Space Entry

The remediation contractor and its subcontractor’s personnel will not be permitted to enter confined
spaces at any time until the space has been thoroughly evaluated and all provisions of 29 CFR
1910.146 are satisfied.

5.3 Biological Hazards
The biological hazards, which have the potential to cause adverse health effects, are from exposure
to domestic flies, mosquitoes, insects, and bloodborne pathogens. The Job Safety Analysis

(Appendix A) suggests controls for various hazards to be potentially encountered onsite.

5.3.1 Insect Stings
Stings from insects are often painful, cause swelling, and can be fatal if a severe allergic reaction

such as anaphylactic shock occurs. If a sting occurs, the stinger should be scraped out of the
skin, opposite of the sting direction. The area should be washed with soap and water followed

by an ice pack.

Those individuals susceptible to severe allergic reaction to bee stings should carry on their
person their own medication and the SHSO should be notified. If the victim has a history of
allergic reaction, he should be taken to the nearest medical facility. If the victim has medication

to reverse the effects of the sting, it should be taken immediately.

ROUX ASSOCIATES, INC. -15- FWS2141.0001Y.100/APB-HASP



If the victim experiences a severe reaction, a constricting band should be placed between the
sting and the heart. The bitten area should be kept below the heart if possible. A physician
should be contacted immediately for further instructions.

5.3.2 Bloodborne Pathogens

The majority of the occupational tasks onsite will not involve a significant risk of exposure to
blood, blood components, or body fluids. The highest risk of acquiring any bloodborne pathogen
for employees onsite will be following an injury. When administering first aid care, there are
potential hazards associated with bloodborne pathogens that cause diseases such as Human
Immunodeficiency Virus (HIV), Hepatitis A (HAV), Hepatitis B (HBV), Hepatitis C (HCV), or
the Herpes Simplex Virus (HSV). An employee who has not received the appropriate certification
should never perform first aid and/or CPR.

In order to minimize any potential pathogen exposure, all employees should use the hand
washing facilities on a regular basis. The decontamination area will provide an adequate supply
of water, soap, and single use towels for hand washing. Additionally, the following universal
precautions should be followed to prevent further potential risk:

« Direct skin or mucous membrane contact with blood should be avoided.

e Open skin cuts or sores should be covered to prevent contamination from infectious
agents.

e Body parts should be washed immediately after contact with blood or body fluids that
might contain blood, even when gloves or other barriers have been used.

e Gloves and disposable materials used to clean spilled blood shall be properly disposed of
in an approved hazardous waste container.

o First aid responders shall wear latex or thin mil nitrile gloves when performing any
procedure risking contact with blood or body substances.

o Safety glasses will be worn to protect the eyes from splashing or aerosolization of
body fluids.

e A CPR mask will be worn when performing CPR to avoid mouth-to-mouth contact.

e Work gloves will be worn to minimize the risk of injury to the hands and finger when
working on all equipment with sharp or rough edges.

e Never pick up broken glass or possible contaminated material with your unprotected
hands.
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5.4 Hazard Assessment

Task Hazards Risk of Exposure
Mobilization/ Inhalation/Skin Contact Low
Demobilization Heat Stress/Cold Stress Low

Noise Moderate
Physical Injury High
Decontamination/ Inhalation/Skin Contact Moderate
Dewatering Heat Stress/Cold Stress Moderate
Physical Injury Moderate
Noise Moderate
Earthwork/Drilling Inhalation/Skin Contact Low
Heat Stress/Cold Moderate
Stress Noise Moderate
Physical Injury High
Sheeting and Shoring Inhalation/Skin Contact Moderate
Heat Stress/Cold Stress Moderate
Noise High
Physical Injury High
Activity Hazard Action Taken
Excavating Struck by Ground Stability Safe work zone with clearance
Hearing Loss Inspection by competent person
Ear Protection
Trucking Struck by Traffic control by flagmen

Formwork Installation

Rebar Installation

Concrete Installation

Contamination/
Decontamination

Falls

Impalement

Burns

Eye Damage

(wash down)

All personnel will be 100% fall
protected at a height of 6” or
more

All rebar with impalement
potential will be properly
protected

All personnel will wear proper
attire (long sleeves, long pants,
boots, gloves)

All personnel will utilize eye
protection when working with
concrete
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General Conditions:

1.
2.
3.
4.

Hard hats will be worn at all times;
Eye protection will be worn at all times;
Steel-toed and shanked safety boots will be worn at all times; and

Hearing protection will be used when required.

All other safety requirements are as per OSHA 1926 - NYDOB - NYDOT
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6.0 TRAINING
This section details the training requirement for all personnel working on the Site.

6.1 General Health and Safety Training

In accordance with the remediation contractor’s corporate policies, and pursuant to 29 CFR
1910.120, all Site workers that will be involved with intrusive activities or other Site activities
that would require work with impacted material shall, at the time of the job assignment, have
received a minimum of 40 hours of initial health and safety training for hazardous waste site
operations. At a minimum, the training shall have consisted of instruction in the topics outlined
in this HASP. Personnel who have not met the requirements for initial training will not be
allowed to work in any Site activities that could potentially result in exposure to chemical or
physical hazards. Completion of a 40-hour Health and Safety Training Course for Hazardous
Waste Operations or an approved equivalent will fulfill the requirements of this section. In
addition to the required initial training, each employee shall have received three days of directly
supervised on-the-job training. This training will address the duties the employees are expected

to perform.

Based on the dynamic conditions that will be present at the Site, portions of the Site will be
established in which the risk of exposure to impacted materials will be prevented by removal of
the impacted material and/or the installation of engineering controls, creating a “remediated
zone.” Remediation activities may be occurring on other portions of the Site where the risk for
exposure has not been mitigated (non-remediated zone). Forty-hour training will not be required
for workers within the remediated zone, but an additional SHSO will be assigned to oversee
workers within that area and perform air monitoring as necessary to assure that the workers in
the remediated zone are not exposed to hazardous material. No intrusive work will be performed
within the remediated zone while untrained workers are present. A detailed description of the

establishment procedures for the remediated zone is provided in Section 8.1.4.

The remediation contractor has the responsibility of ensuring that the personnel assigned to this
project comply with these requirements. Written certification of completion of the required

training will be provided to the Project Manager.
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6.2 Manager/Supervisor Training

In accordance with 29 CFR 1910.120, onsite management and supervisors who will be directly
responsible for, or who supervise employees engaged in hazards waste operations shall receive
training as required by Section 6.1 of the HASP. Also, an additional 8 hours of specialized

training on managing such operations are required prior to job assignment.

6.3 Annual Eight-Hour Refresher Training

Annual 8-hour refresher training will be required of all hazardous waste Site field personnel in
order to maintain their qualifications for fieldwork. The following topics will be reviewed:
toxicology, respiratory protection, including air-purifying devices and self-contained breathing
apparatus (SCBA), medical surveillance, decontamination procedures, and personnel protective
clothing. In addition, topics deemed necessary by the remediation contractor’s Health and Safety

Director may be added to the above list.

6.4 Site-Specific Training

Prior to commencement of field activities, the SHSO or CHSM will provide Site-specific
training to all personnel assigned to the Site for remedial/construction activities. Site personnel
will receive training that will specifically address the activities, procedures, monitoring, and
equipment for Site operations. It will include Site and facility layout, hazards, first aid
equipment locations and emergency services at the Site, and will highlight all provisions
contained within this HASP. This training will also allow field workers to clarify anything they
do not understand and to reinforce their responsibilities regarding safety and operations for their
particular activity.

6.5 Onsite Safety Meetings

Daily safety meetings will be presented each morning to discuss potential safety concerns for the
upcoming activities. At a minimum, at least one formal safety meeting will be conducted daily,
or when a new crew begins work, by the appropriate field supervisors or foremen for all workers.
A copy of the daily safety meeting will be provided to the PM and onsite Owner’s
Representative.
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The briefings will also provide a forum to facilitate conformance with safety requirements and to
identify performance deficiencies related to safety during daily activities or as a result of safety
audits by the remediation contractor or other involved parties. In addition, when activities are to
be conducted which are not specifically addressed by this HASP, a Job Safety Analysis (JSA)
will be performed to determine the appropriate level of health and safety required (Appendix A).
Observed safety violations will be addressed by coaching or progressive discipline based on the

nature and severity of the violation.

6.6 First Aid and CPR

The SHSO will identify those individuals having first aid and CPR training in order to ensure
that emergency medical treatment is available during field activities. The training will be
consistent with the requirements of the American Red Cross. Certification and appropriate

training documentation will be kept with the Site personnel records.

6.7 Additional Training
The CHSM may require additional or specialized training throughout the project. Such training
may include the safe operation of heavy or power tool equipment or hazard communication

training or other topic, as deemed appropriate.

6.8 Subcontractor Training

All subcontractor personnel involved with intrusive work or other activities that could result in
exposure to impacted material (work within the EZ or CRZ) shall have completed the 40-hour
training requirement and meet the medical surveillance requirements found in Section 7.1.
Subcontractor training shall be performed in accordance with 29 CFR 1910.120 and HASP
specifications. In certain unique situations (e.g., mechanical failure of equipment), the non-
trained individual performing emergency repairs may be allowed, at the discretion of the SHSO,
to perform repairs within the EZ when no intrusive activities are being performed and provisions

have been made to mitigate potential exposure.

Visitors onsite must be made aware of the hazards onsite in a Site-specific safety briefing and

sign a statement indicating that they will comply with the applicable requirements of this HASP.
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7.0 MEDICAL SURVEILLANCE PROCEDURES
This section provides a description of the medical surveillance procedures required for all Site

workers involved with remediation or other intrusive work.

7.1 General

A Medical Surveillance Program has been established as part of this plan and is included in
Appendix F. The remediation contractor and subcontractor personnel performing remediation
work at the Site are required to have passed a complete medical surveillance examination in
accordance with 29 CFR 1910.120(f) and 1926.62 CFR. A physician's medical release for work
will be confirmed by the SHSO before an employee can begin Site activities. Such examinations
shall include a statement as to the worker’s present health status, the ability to work in a
hazardous environment (including any required PPE, which may be used during temperature

extremes), and the worker’s ability to wear respiratory protection.

A Medical Data Sheet (Appendix F) will be completed by all permanent, onsite personnel and
will be kept in the administrative trailer during the conduct of Site operations. Completion is
required in addition to compliance with the remediation contractor’s Health and Safety
Program. This data sheet will accompany any personnel when medical assistance is needed or
if transport to hospital facilities is required.
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8.0 SITE CONTROL, PERSONAL PROTECTIVE EQUIPMENT, AND
COMMUNICATIONS

This section provides a detailed description of the Site control measures, personal protective

equipment and communications procedures to be implemented at the Site.

8.1 Site Control

Based on the Site history and field-testing, hazardous material may exist onsite. A four-zone
approach will be employed in order to prevent the spread of contamination from the disturbed
areas onsite and to protect non-remediation (non-trained) workers from exposure to hazardous
materials. The four-zones include the EZ, the CRZ, the Remediated Zone (RZ) and the Support
Zone (SZ). A stepped remedial approach will be managed and the zones modified as the work
progresses. Each of the areas will be defined through the use of control barricades and/or
construction/hazard fencing. A clearly marked delineation between the zones will be
maintained. Signage will be posted to further identify and delineate these areas.

8.1.1 Exclusion Zone

All areas where excavation and handling of contaminated materials take place are considered the
EZ. This zone will be clearly delineated by hay bales or construction fence. Safety tape may be
used as a secondary delineation within the EZ. The zone delineation markings may be opened in
areas for varying lengths of time to accommodate equipment operation or specific construction
activities. The SHSO may establish more than one EZ where different levels of protection may
be employed or where different hazards exist. Personnel are not allowed in the EZ without:

e A buddy (co-worker).

e Appropriate PPE,
o Medical authorization, and

« Training certification.

Occasional visitors within this area of the Site are addressed in Sections 1.0 and 6.9.

8.1.2 Contamination Reduction Zone
A CRZ is established between the EZ and the SZ. The CRZ contains the Contamination

Reduction Corridor (CRC) and provides an area for decontamination of personnel and equipment.
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The CRZ will be used for general Site entry and egress, in addition to access for heavy
equipment and emergency support services. Personnel are not allowed in the CRZ without:
e A buddy (co-worker),

o Appropriate PPE,
o Medical authorization, and

« Training certification.

Occasional visitors within this area of the Site are addressed in Sections 1.0 and 6.9.

8.1.3 Remediated Zone

A Remediated Zone (RZ) is established in portions of the Site where the remediation has been
completed and only general construction work remains to be performed. Setup of the RZ
consists of implementing several measures designed to reduce the risk of workers’ exposure and
prevent non-trained workers from entering the non-remediated zone. Non-trained workers will
work only in areas where the potential for exposure has been minimized by installing a 3-inch
concrete slab (mud mat), a minimum 6 mil vapor barrier, and/or the installation of a minimum
six inches of clean fill over any potentially impacted soils in the RZ. The remediated zone will
then be separated from the non-remediated zone by installing and maintaining temporary
plywood or other construction fences along the boundary between the two zones. If potentially
impacted material is uncovered in the RZ, all non-trained workers will be removed and the
SHSO will assess the potential risks. If, at any other time the risk of exposure increases while
non-trained workers are present in the RZ, the non-trained workers will be removed. At all
times, when non-trained workers are present in the RZ, air monitoring for the presence of VOCs

will be conducted in the RZ, as well as at the fence line of the non-remediated zone.

8.1.4 Support Zone

The SZ is an uncontaminated area that will be the field support area for Site operations. The SZ
will contain the temporary office trailers and provides for field team communications and staging
for emergency response. Appropriate sanitary facilities and safety equipment will be located in
this zone. Potentially contaminated personnel or materials are not allowed in this zone. The only

exception will be appropriately packaged/decontaminated and labeled samples. Meteorological
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conditions will be observed and noted from this zone, as well as those factors pertinent to heat

and cold stress.

8.2 Personal Protective Equipment

Provided below is a description of the basic PPE requirements for onsite workers.

8.2.1 General
The level of protection worn by field personnel will be enforced by the SHSO. Levels of

protection for general operations are provided below and are defined in this section. Levels of

protection may be upgraded at the discretion of the SHSO. All decisions on the level of

protection will be based upon a conservative interpretation by the SHSO of the information

provided by air monitoring results, environmental results, and other appropriate information.

Any changes in the level of protection shall be recorded in the health and safety field logbook.

8.2.2 Personal Protective Equipment Specifications

Three levels of protective equipment are discussed below including Level D, Level C, and

Level B.

Level D Protection

1. Personal Protective Equipment:

High visibility/reflective coveralls/clothing
Fire retardant coveralls )

Cotton gloves (or leather work gloves);
Boots/shoes, leather or chemical-resistant, steel toe and shank;
Ice cleats ;

Boots (outer), chemical-resistant (disposable)*;
Chemical resistant gloves — nitriles*;

Chemical resistant clothing (e.g., Tyveks)*;
Safety glasses or chemical splash goggles®;
Hard hat; and

Hearing protection.
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Optional for activities except when handling petroleum product (i.e., well bailing) and
materials (i.e., soil, sorbent products, etc.) exhibiting high degrees of petroleum
contamination

Fire retardant coveralls required in areas of hot work/areas with potential for flash
(i.e., truck flammable loading rack, within tank berms)

Ice Cleats to be worn with approved safety shoes when working in areas with
snow/ice cover.

Clear lenses to be worn when working in low light areas inside site buildings and
outside during overcast days that may limit visibility.

2. Criteria for Selection.

Non-intrusive activities and intrusive activities in areas where the potential airborne
hazards are substantially characterized and do not pose a threat of exposure in excess
of one-half the PEL.

PID instrument (such as the HNu or other comparable instrument) readings in the
breathing zone are less than 5 ppm and benzene and furfural are not detectable
utilizing colorimetric indicator tubes (e.g., Draeger or Sensidyne). Work functions
preclude splashes, immersion, or potential for unexpected inhalation of any
chemicals.

Notes: 1. Benzene and furfural may also be monitored initially and periodically in the

breathing zone utilizing activated charcoal sampling devices.

2. Modifications of Level D will be used to increase or decrease the level of skin
protection during activities that increase or preclude, respectively, the degree of
contact with chemical hazards. Modifications for increased protection may
include the use of chemical resistant coveralls (e.g., Tyveks) and chemical
resistant gloves. Chemical resistant coveralls, gloves and boots will be used when
the handling of petroleum products is required (i.e., well bailing). Any
modifications of Level D will require approval of the SHSO and PM.

Level C Protection

1. Personal Protective Equipment:

Full-face, air-purifying, cartridge-equipped respirator (MSHA/NIOSH specifically
approved for protection from organic vapors per OSHA 1910.1028);

Chemical-resistant clothing (coverall; hooded, two-piece chemical splash suit;
chemical-resistant hood and apron; disposable chemical-resistant coveralls);

Gloves (outer), chemical-resistant - nitriles;
Gloves (inner), chemical-resistant - latex;

Boots (inner), chemical-resistant, steel toe and shank;
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Boots (outer), chemical-resistant (disposable*);
Hard hat;

Hearing protection;

Escape mask*.

Optional

2. Criteria for Selection.

Meeting any of these criteria warrants use of Level C protection.

Airborne hazards are known to be present but are unlikely to exceed protection
factors provided by air-purifying respirators.

Continuous total organic vapor readings in the breathing zone register between 5 ppm
and 25 ppm on a PID (such as the HNu or other comparable instrument), benzene and
furfural readings utilizing colorimetric indicator tubes (e.g., Draeger or Sensidyne)
are detectable but less than 5 ppm.

Measured air concentrations of known organic vapors will be reduced by the
respirator to at or below one half the permissible exposure limit, and the individual
and combined compound concentrations are within the service limit of the respirator
cartridge.

Atmospheric contaminant concentrations do not exceed Immediately Dangerous to
Life and Health (IDLH) concentrations.

Atmospheric contaminants, liquid splashes, or other direct contact will not adversely
affect the small area of skin left unprotected by chemical-resistant clothing.

Job functions have been determined not to require self-contained breathing apparatus.

Notes: 1. Benzene and furfural may also be monitored initially and periodically in the

breathing zone utilizing activated charcoal sampling devices.

2. Modifications of Level C will be used to increase or decrease the level of skin
protection during activities that increase or preclude, respectively, the degree of
contact with chemical hazards. Modifications for increased protection may
include the use of chemical resistant coveralls (e.g., Tyveks) and chemical
resistant gloves. Any modifications to Level C will require approval of the SHSO
and PM.

Level B Protection

1. Personal Protection Equipment:

Pressure-demand, self-contained breathing apparatus (MSHA/NIOSH approved);
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Chemical-resistant clothing (overall and long-sleeved jacket; coveralls; hooded, one
or two-piece chemical-splash suit; disposable chemical-resistant coveralls);

Gloves (outer), chemical-resistant;

Gloves (inner), chemical-resistant;

Boots (inner), chemical-resistant, steel toe and shank;
Boots (outer), chemical-resistant, (disposable);

Hard hat;

Hearing protection; and

2-way radio communications (intrinsically safe).

2. Criteria for Selection

Meeting any one of these criteria warrants use of Level B protection:

PID instrument (such as the HNu or other comparable instrument) readings in the
breathing zone are greater than 25 ppm and less than 500 ppm, benzene and furfural
are detectable at concentrations at or above 5 ppm utilizing colorimetric indicator
tubes (e.g., Draeger or Sensidyne).

Airborne hazards are known to be present, but are not identified or quantified.

The type(s) and atmospheric concentration(s) of toxic substance(s) have been
identified and require the highest level of respiratory protection, but a lower level of
skin and eye protection. These would be atmospheres:

= With IDLH concentrations;
= Exceeding limits of protection afforded by a full-face, air-purifying respirator; or

= Containing substances requiring air-supplied equipment, but substances and/or
concentrations do not represent a serious skin hazard.

The atmosphere contains less than 19.5% oxygen.

Site operations make it highly unlikely that the small, unprotected arc of the head or
neck will be contacted by splashes of extremely hazardous substances.

If work is performed in an enclosed space where the exposure to toxics or an oxygen
deficient atmosphere may be present.
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Action Levels for Respiratory Protection

ORGANIC VAPOR CONCENTRATIONS

PID* BENZENE/FURFURAL? ACTION?
<5 ppm Non-detect No Action
<5ppm Detect - <5 ppm Level C

25 ppm - <25 ppm <5ppm Level C
25 ppm - < 25 ppm 25 ppm Level B
2 25 ppm - < 100 ppm =5 ppm Level B

! Based on relative response/sensitivity of PID to benzene

2 Colorimetric indicator tube readings.

® Measured air concentrations of known organic vapors will be reduced by the
respirator to at or below one half the permissible exposure limit, and the
individual and combined compound concentrations are within the service limit of
the respirator cartridge.

Action Levels for Oxygen Levels and Combustible Gases

COMBUSTIBLE GASES *

0-2.0-2.0% LEL Continue monitoring
2.0-5.0% LEL Notify SHSO
5.0% LEL or greater Potential explosion hazard
Interrupt task/Evacuate Area
OXYGEN!
20.8% O, Oxygen level normal
<20.80; - >19.5% O, Oxygen enriched/deficient - Notify SHSO

>23.5% > 19.5% O, Oxygen enriched/deficient

Interrupt task/Evacuate area

1 Action levels based on Environmental Protection Agency Standard Operating
Safety Guides; Table 5-1, Atmospheric Hazard Action Guides

ROUX ASSOCIATES, INC. -29- FWS2141.0001Y.100/APB-HASP




Action Levels for Mercury Vapor Levels

TWA! 0.0 - 0.02 mg/m® Continue monitoring
0.02 — 0.025 mg/m*® Notify SHSO
0.025 mg/m3 or greater” Potential inhalation hazard
Interrupt task/Evacuate Area

1 TWA- Time weighted average

2 Action levels based American Conference of Governmental Industrial Hygienists
(ACGIH) (see Table 1)

8.2.3 Initial Levels of Protection
Levels of protection for the proposed scope of work may be upgraded or downgraded depending
on direct-reading instruments or personnel monitoring. The following are the initial levels of

protection that shall be used for each planned field activity:

Activity Initial level of PPE
Mobilization/Demoabilization D
Decontamination/Dewatering D
Excavation D/C (Based on Monitoring)
Sheeting/Shoring D
Asphalt and Concrete Work D
Earthwork D
Site Restoration D

8.3 Communications

While working in level C/B respiratory protection, personnel may find that communication
becomes more difficult to accomplish. Distance and space further complicate this. In order to
address this problem, electronic instruments, mechanical devices, or hand signals will be used as
follows:

Telephones — Mobile telephones will be carried by designated personnel for communication
with emergency support services/facilities. Separate hard-wired telephone lines will be
established in the field office trailers.
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Radios — Two-way radios will be utilized onsite for communication between field personnel
in areas where visual contact cannot be maintained and where hand signals cannot be
employed.

Air Horn — Available as posted in the Site trailer. An additional air horn will be located in
the SZ to alert field personnel to an emergency situation. The emergency signal will be the
sharp blasts of the air horn.

Hand Signals — This communication method will be employed by members of the field team,
along with use of the buddy system. Signals become especially important when in the
vicinity of heavy moving equipment and when using Level B respiratory equipment. The
signals shall become familiar to the entire field team before Site operations commence and
will be reinforced and reviewed during site-specific training.

Signal: Meaning:

Hand gripping throat Out of air; can't breathe

Grip partner’s wrist Leave area immediately; no debate

Hands on top of head Need assistance

Thumbs up OK; I'm all right; I understand

Thumbs down No; Unable to understand you, I'm not all right
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9.0 MONITORING PROCEDURES
This section provided as description of the monitoring procedures that will be implemented
while performing the remediation and foundation construction activities at the Site.

9.1 General

Ambient air monitoring will be conducted in the various work areas by the remediation
contractor during all intrusive tasks, or as mandated by the SHSO. Monitoring will be performed
to verify the adequacy of respiratory protection, to aid in Site layout, and to document worker
exposure. If air monitoring in these areas indicates the presence of potentially hazardous
materials, control measures will be implemented in accordance with the remediation contractor’s
work plans. All monitoring instruments shall be operated by qualified personnel only and will be
calibrated daily prior to use or more often, as necessary. No intrusive activity will be performed
without the presence of the SHSO or designated approved substitute, and without air monitoring.
When a “remediated zone” has been established, additional monitoring will be conducted within
this area to prevent non-trained workers from exposure to any hazardous materials that could
potentially migrate from within the EZ. Air monitoring will be performed in conjunction with
the OSHA 29 CFR1926.62 lead in construction air monitoring protocols.

9.2 Exclusion Zone Monitoring

9.2.1 Instrumentation

The following monitoring instruments supplied by the remediation contractor will be available
for use during field operations as necessary. There will be a minimum of one of each piece of
equipment on the Site at all times:

« Photoionization Detector (PID) with 10.6 EV probe or Flame lonization Detector (FID) or
equivalent.

e Multi-Gas Meter: Combustible Gas Indicator (CGI)/Oxygen (O)/Hydrogen Sulfide
(H2S)/Carbon Monoxide (CO) Meter, (e.g., MSA Trimeter) - for Confined Space Entry, or
when the SHSO deems necessary.

o Dust/Particulate Monitor (DM), MIE Miniram, or equivalent.

e Mercury Vapor Analyzer (MVA). Jerome model 431 or equivalent must be capable of
reading within at least the range of 0.000 to 0.999 mg/m°.

ROUX ASSOCIATES, INC. -32- FWS2141.0001Y.100/APB-HASP



A PID shall be used to monitor VOCs in active work areas, during intrusive activities. VOCs

shall also be measured upwind of the work areas to determine background concentrations.

A CGI/O2 meter shall be used to monitor for combustible gases and oxygen content during
confined space entry or when the HSO deems necessary.

A particulate monitor shall be used to measure concentrations of dust and particulate matter.

The MVA shall be used to monitor mercury vapor concentrations in active work areas, during

intrusive activities.

Calibration records shall be documented and recorded daily and included in the daily air
monitoring report. This report will be specific to work area monitoring. All instruments shall be

calibrated before and after each daily use in accordance with the manufacturer’s procedures.

9.2.2 Action Levels

Action levels for the upgrading of PPE requirements in the HASP will apply to all Site work
during remediation and foundation construction activities at the Site. Action levels are for
known contaminants using direct reading instruments in the Breathing Zone (BZ) for VOCs,
particulates, and mercury vapor and at the source for combustible gases. The BZ will be

determined by the SHSO, but is typically 4 to 5 feet above the work area surface or elevation.

An air horn will be readily available in the Site trailer. An additional air horn will be located in
the work area to alert Site Workers to an emergency situation. In the event of an emergency or
the need to upgrade the level of personal protection, sharp blasts of the air horn will be sounded.

If the level of respiratory protection needs to be upgraded, the Contractor will immediately

contact the Construction Manager and Owner’s Representative.

9.2.3 Monitoring During Field Activities
Intrusive Operations - Continuous Personnel Breathing Zone Air Monitoring will be performed

by the SHSO during implementation of all intrusive activities at the Site. The highest reading

will be recorded on the daily air-monitoring log every 30 minutes during intrusive activities.
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Real-time monitoring for all onsite activities will be accomplished as follows (prior to the start of
daily activities an upwind background reading will be taken and recorded):

e Monitoring of VOCs in and around the work zones.

« Monitoring for particulates in and around the work zones

The frequency of monitoring may be modified by the SHSO after consultation with the Project
Manager. The rationale for any modification must be documented in the HASP.

A PID and/or flame ionization detector (FID) equipped organic vapor meter will be utilized to

monitor the BZ.

Excavation/Confined Space Operations - Monitoring will be performed during all excavations.

A PID and/or FID and a DM shall be utilized to monitor the breathing zone when in the area
being excavated. A CGI/O, meter shall be used to monitor the confined space for the presence

of combustible gases/oxygen deficiency, CO, and H,S.

9.3 Meteorological Monitoring

The remediation contractor will obtain at a minimum, the daily temperature, wind direction,
wind speed and rain accumulations from the onsite meteorological station. This information will
be used to assist with the determination of daily health and safety measures, and locations of
both work zone and perimeter monitoring devices. All meteorological data will be kept in a

daily record.
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10.0 SAFETY CONSIDERATIONS
This section provides a detailed description of the general Site safety considerations as well as

the safety procedures for certain specific activities.

10.1 General
In addition to the specific requirements of this HASP, common sense should be used at all times.

The following general safety rules and practices will be in effect at the Site.

Signs will be posted around the perimeter of the Site (STATING: RESTRICTED AREA -
AUTHORIZED PERSONNEL ONLY). In addition, hay bales will be utilized to
delineate the work zones. Caution tape may be used for secondary marking or
delineation. These items will restrict/control unauthorized visitors, but not hinder
emergency services if needed.

All open excavations, trenches, and obstacles will be properly barricaded in accordance
with Site needs and requirements. Proximity to traffic ways, both pedestrian and
vehicular, and location of the open excavation, trench, or obstacle will determine these
needs.

All excavation and other Site work will be planned and performed with consideration for
underground utilities.

Smoking and ignition sources in the vicinity of potentially flammable or contaminated
material are strictly prohibited.

Drilling, boring, and use of cranes and drilling rigs, erection of towers, movement of
vehicles and equipment, and other activities will be planned and performed with
consideration for the location, height, and relative position of aboveground utilities and
fixtures, including signs, lights, canopies, buildings and other structures and construction,
and natural features such as trees, boulders, bodies of water, and terrain.

When working in areas where flammable vapors may be present, particular care shall be
exercised with tools and equipment that may be sources of ignition. All tools and
equipment provided must be properly bonded and/or grounded.

Approved and appropriate safety equipment (as specified in this HASP), such as eye
protection, hard hats, foot protection, and respirators, must be worn in areas where
required. In addition, eye protection must be worn when sampling soil or water that may
be contaminated.

All site personnel may be called upon to use respirator protection in some situations. Fit
testing will be necessary for all persons using respirators. The criteria for facial hair will
be determined by the SHSO. In general, the guideline is that facial hair cannot impede
the fit of the respirator.
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« No smoking, eating, chewing tobacco, gum chewing, applying cosmetics or drinking will
be allowed outside the SZ.

o Contaminated tools and hands must be kept away from the face.

o Personnel must use personal hygiene safe guards (washing up) prior to eating and
drinking and at the end of the shift.

« All soil or groundwater samples collected from the Site must be treated and handled as
though the samples are contaminated.

« Persons with long hair and/or loose-fitting clothing that could become entangled in power
equipment must take adequate precautions.

o Horseplay is prohibited in the work area.

« Work while under the influence of intoxicants, narcotics, or controlled substances is
strictly prohibited.

10.2 Posted Signs

Danger signs will be posted where an immediate hazard exists. Caution signs will be posted to
warn against potential hazards and to caution against unsafe practices. Traffic control methods
and barricades will be used as needed. Wooden stakes and flagging tape or equally effective

material will be used to demarcate all restricted areas.

10.3 Intrusive Operations

The SHSO will be present during all intrusive work activities. Intrusive work is defined as any
work being conducted in an area of known contamination that may disturb the impacted material
and/or expose the worker to the contaminants. He/she will ensure that appropriate monitoring,
levels of protection, and safety procedures are followed. All personnel will keep a safe distance

from the edge of the excavation and out of the swing radius of the excavation equipment.

The proximity of water, sewer, electrical lines, and other subsurface utilities will be identified
prior to intrusive operations. Properly sized containment systems will be utilized and
consideration of the potential volume of liquid or waste disposed during Site operations will be
discussed with the Project Manager to minimize the quantity of stored aqueous materials.

Emergency evacuation procedures and the location of safety equipment will be established prior
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to start-up operations. The use of protective clothing, especially hard hats, boots, and gloves will

be mandatory during excavation and other heavy equipment work.

10.4 Dewatering Sampling

Sampling personnel must wear prescribed protective clothing and equipment including eye
protection, chemical resistant gloves and splash aprons (where appropriate) when sampling soils
and liquids. Sample bottles are to be labeled prior to sampling to ease decontamination.
Personnel must be aware of the location of emergency equipment, including spill containment
materials prior to sampling. Personnel are to practice contamination avoidance at all times, as

well as to utilize the buddy system and maintain communications with the SHSO.

10.5 Sample Handling

Personnel responsible for handling of samples will wear the prescribed level of protection.
Samples are to be identified as to their hazard and packaged as to prevent spillage or breakage.
Any unusual sample conditions shall be noted. Laboratory personnel and all field personnel
shall be advised of sample hazard levels and the potential contaminants present. This can be
accomplished by a phone call to the lab coordinator and/or including a written statement with the
samples reviewing lab safety procedures in handling in order to assure that the practices are

appropriate for the suspected contaminants in the sample.

10.6 Heavy Equipment Decontamination

Equipment will be dry decontaminated in the EZ first. This shall consist of the gross removal of
the contaminated material from the augers, buckets, wheels, blades, etc., using hand tools. If wet
decontamination is required, the equipment will be taken to the designated decontamination pad.
Personnel performing the decontamination of equipment shall use the prescribed level of
protection. Initially, this task usually employs modified Level D as described in Section 8.2.2.
The equipment decontamination shall be restricted to authorized personnel only. Special
consideration will be given to wind speed and direction. Downwind areas are to be kept free of

personnel to avoid unnecessary exposure to potential airborne contamination.
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11.0 DECONTAMINATION AND DISPOSAL PROCEDURES
This section details the specific decontamination and waste disposal procedures to be

implemented at the Site during the remediation/foundation construction phase.

11.1 Contamination Prevention

Contamination prevention should minimize worker exposure and help ensure valid sample

results by precluding cross-contamination. Procedures for contamination avoidance include:

Personnel

Do not walk through areas of obvious or known contamination.

Do not directly handle or touch contaminated materials.

Make sure that there are no cuts, or tears or other signs of damage to PPE.
Fasten all closures in suits; cover with tape, if necessary.

Particular care should be taken to protect any skin injuries.

Stay upwind of airborne contaminants.

Do not carry cigarettes, cosmetics, gum, etc., into contaminated areas.

Sampling/Monitoring

When required by the SHSO, cover instruments with clear plastic, leaving openings for
sampling ports.

Bag sample containers prior to emplacement of sample material.

Heavy Equipment

Care should be taken to limit the amount of potentially impacted material that comes in contact
with heavy equipment (e.g., tires, augers).

If contaminated tools are to be placed on non-contaminated equipment for transport to a
decontamination area, plastic should be used to keep the equipment clean.

Dust control measures, including water misting, will be used on roads inside the Site
boundaries, as described in the remediation contractor’s work plans.
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11.2 Personnel Decontamination

All personnel shall pass through an outlined decontamination procedure when exiting the EZ at
each location. The procedure is outlined in Appendix G. A field wash for equipment and PPE
shall be set up and maintained for all persons exiting the EZ. The system will include a wash
and rinse for all disposable clothing and boots worn in the EZ. As necessary, equipment and
facilities will be available for personnel to wash their hands, arms, neck and face before entering
the SZ.

11.3 Equipment Decontamination

All potentially contaminated equipment used at the Site will be decontaminated to prevent
contaminants from leaving the Site. Heavy equipment will be decontaminated at the
decontamination pad and inspected by the SHSO or designated individual before it leaves the
Site. A certificate of decontamination will be issued for each piece of equipment that has been
inspected before it leaves the Site. The decontamination area will provide for the containment of
all wastewater from the decontamination process. Respirators, airline and any other PPE that
comes in contact with contaminated materials shall pass through a field wash on the decontamination
pad and a final, thorough decontamination at the end of the day. All decontamination rinse water

will be collected and managed in accordance with the Technical Specifications.

11.4 Decontamination During Medical Emergencies

If emergency life-saving first aid and/or medical treatment are required, normal decontamination
procedures may need to be abbreviated or omitted. The Site SHSO or designee will accompany
contaminated victims to the medical facility to advise on matters involving decontamination,
when necessary. The outer garments can be removed if they do not cause delays, interfere with
treatment, or aggravate the problem. Respiratory equipment must always be removed.
Protective clothing can be cut away. If the outer contaminated garments cannot be safely
removed, a plastic barrier between the individual and clean surfaces should be used to help
prevent contaminating the inside of ambulances and/or medical personnel. Outer garments are
then removed at the medical facility. No attempt will be made to wash or rinse the victim, unless
it is known that the individual has been contaminated with an extremely toxic or corrosive
material, which could also cause severe injury or loss of life to emergency response personnel.

For minor medical problems (ambulatory) or injuries, the normal decontamination procedures

ROUX ASSOCIATES, INC. -39- FWS2141.0001Y.100/APB-HASP



will be followed. Note that heat stroke requires prompt treatment to prevent irreversible damage
or death. Protective clothing must be promptly removed. Less serious forms of heat stress also
require prompt attention and removal of protective clothing immediately. Unless the victim is
obviously contaminated, decontamination should be omitted or minimized and treatment begun

immediately.

11.5 Disposal Procedures
A system of segregating all waste will be developed by the SHSO.

All discarded materials, waste materials, or other objects shall be handled in such a way as to
preclude the potential for spreading contamination, creating a sanitary hazard, or causing litter to
be left onsite. All potentially contaminated materials (e.g., clothing, gloves, etc.) will be bagged
or drummed as necessary, labeled and segregated for disposal. All non-contaminated materials

shall be collected and bagged for appropriate disposal as domestic waste.

All excavated soils will be stabilized, as necessary for moisture control, and direct loaded to
transport vehicles for immediate offsite disposal at an Owner-approved permitted waste
treatment/disposal facility. All transport vehicles will be properly decontaminated prior to
departing the Site.

All encountered construction water, storm water and decontamination water will be collected

and managed in accordance with the Technical Specifications.
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12.0 EMERGENCY PLAN

Should an emergency occur, the emergency plan, outlined in this section, will be understood by
the remediation contractor and all subcontractors prior to the start of work. The emergency plan
will be available for use at all times during Site work. The plan provides the phone numbers for
the fire, police, ambulance, hospital, poison control centers and directions to the hospital from
the Site. This information is to be found in Section 1.2 of the HASP and shall be conspicuously
posted in the job’s construction Site trailer.

Various individual Site characteristics will determine preliminary actions taken to assure that this
emergency plan is successfully implemented in the event of a Site emergency. Careful
consideration must be given to the proximity of neighborhood housing or places of employment
and to the relative possibility of Site release of vapors that could affect the surrounding

community.

The emergency coordinator/project manager shall make contact with local fire, police, and other
emergency units prior to beginning work onsite. In these contacts, the emergency coordinator
will inform the emergency units about the nature and duration of work expected to the Site and
the type of contaminants and possible health or safety effects of emergencies involving these
contaminants. At this time, the emergency coordinator and the emergency response units shall

make necessary arrangements to be prepared for any emergencies that could occur.

The emergency coordinator shall implement the contingency plan whenever conditions at the
Site warrant such action. The coordinator will be responsible for coordination of the evacuation,
emergency treatment and transport of Site personnel as necessary, and notification of emergency

response units and the appropriate management staff.

In cases where the project manager is not available, the SHSO shall serve as the alternate

emergency coordinator.

The SHSO, during an emergency, will perform air monitoring as needed, as well as lend

assistance and provide health and safety information to responding emergency personnel.
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Site Personnel will endeavor to keep non-essential personnel away from the incident until the
appropriate emergency resources arrive. At that time, the responders will take control of the
Site. Site personnel may be asked to lend assistance to emergency personnel such as during
evacuations, help with the injured, etc.

12.1 Evacuation

Evacuation procedures will be discussed prior to the start of work and periodically during safety
meetings. In the event of an emergency situation such as fire, or explosion, an air horn or other
appropriate device will be sounded for three (3) sharp blasts indicating the initiation of
evacuation procedures. The emergency evacuation route shall be clearly posted in the crew,
contractor’s, and all other office trailers. Under no circumstances will incoming personnel or
visitors be allowed to proceed into the area once the emergency signal has been given. The
SHSO or project manager must ensure that access for emergency equipment is provided and that
all combustion apparatuses have been shut down once the alarm has been sounded. All Site
personnel will assemble in the CSC, or nearest safe location. Once the safety of all personnel is
established, the fire department and other emergency response groups will be notified by

telephone of the emergency.

12.2 Personnel Injury

Emergency first aid shall be applied onsite as appropriate. If necessary, the individual shall be
decontaminated and transported to the nearest hospital. The SHSO will supply medical data
sheets to medical personnel and complete the accident/incident reports in accordance with
Section 13.5 of the HASP.

The ambulance/rescue squad shall be contacted for transport as necessary in an emergency.
However, since some situations may require transport of an injured party by other means, the

injured person shall be escorted to the hospital. A map to this facility is shown in Figure 1.
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12.3 Accident/Incident Reporting
As soon as first aid and/or emergency response needs have been met, the following parties are to
be contacted by telephone:

Office Cell
General Superintendent TBD
Safety Supervisor TBD
Site Safety Officer TBD
Owners Representative TBD
Owner’s Onsite Representative TBD

Written confirmation of verbal reports are to be submitted within 24 hours. The report form
entitled “Accident Investigation Report” (Appendix H) is to be used for this purpose. All
representatives contacted by telephone are to receive a copy of this report. If the employee
involved is not an employee of the remedial contractor, his employer shall receive a copy of the

report.

For reporting purposes, the term accident refers to fatalities, lost-time injuries, restricted duty,
medical treatment, spill, or exposure to hazardous materials (radioactive materials, toxic materials,
explosive or flammable materials), fire, explosion, property damage, or potential occurrence of

the above.

Any information released from the health care provider, which is not deemed confidential patient
information, is to be attached to the appropriate form. Any medical information, which is
released by patient consent, is to be filed in the individual's medical record and treated as

confidential.

12.3 Personnel Exposure
Skin and Use copious amounts of soap and water. Wash/rinse affected area
Eye Contact:  thoroughly, and then provide appropriate medical attention. Eyes should
be rinsed for 15 minutes upon chemical contamination.

Inhalation: Move to fresh air and/or, if necessary, decontaminate/transport to hospital.
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Ingestion: Decontamination and transport to emergency medical facility.

Puncture Decontamination and transport to emergency medical facility.
Wound or
Laceration:

12.4 Adverse Weather Conditions

In the event of adverse weather conditions, the SHSO or project manager will determine if work
can continue without sacrificing the health and safety of all field workers. Some of the items to
be considered prior to determining if work should continue are:

« Potential for heat stress and heat-related injuries;

Potential for cold stress and cold-related injuries;

Treacherous weather-related conditions;

Limited visibility and,;

Electrical storm potential.

Site activities will be limited to daylight hours and acceptable weather conditions. Inclement
working conditions include heavy rain, fog, high winds, and lightning. Observe daily weather

reports and evacuate if necessary in case of inclement weather conditions.
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13.0 LOGS, REPORTS AND RECORD KEEPING
The following is a summary of required health and safety logs, reports, and record keeping for
this project.

13.1 Daily Operations Log
A daily operations log shall be completed by the SHSO and reviewed by the project manager,
with a copy provided to the owner’s onsite representative. The original will be kept in the

project file.

13.2 Medical And Training Records

The employer keeps medical and training records. The subcontractor employer must provide
verification of training and medical qualifications to the SHSO. The SHSO will keep a log of
personnel meeting appropriate training and medical qualifications for Site work. The log will be
kept in the project file. The remediation contractor will maintain medical records in accordance
with 29 CFR 1910.20.

13.3 Exposure Records

Any personal monitoring results, laboratory reports, calculations, and air sampling data sheets
are part of an employee exposure record. These records will be kept by the remediation contractor
in accordance with 29 CFR 1910.20 and 29 CFR 1926.62.

13.4 Accident/Incident Reports
An accident/incident report must be completed following procedures given in Appendix H. The
originals will be sent to the remediation contractor for maintenance. Copies will be distributed

as stated. A copy of all completed forms will be kept in the project file.

13.5 OSHA Form 300

An OSHA Form 300 (Log of Occupational Injuries and Ilinesses) will be kept at the Site. All
reportable injuries or illnesses will be recorded on this form (Appendix I). At the end of the
project, the original will be sent to the owner’s representative for maintenance. Subcontractor
employers must also meet the requirements of maintaining an OSHA 300 form for their

company.
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13.6 Training Logs
The Training Logs will be completed by the SHSO and submitted to the project manager prior to

allowing personnel onsite upon request.

13.7 Daily Safety Logs
The Daily Safety Log form in Appendix J will be completed daily by the SHSO and submitted to

the project manager and owner’s onsite representative upon request.

13.8 Air Monitoring Log
The Air Monitoring Log form in Appendix K or equivalent documentation will be completed by
the SHSO. Weekly reports will be submitted to the Project Construction Supervisor or project

manager and owner’s onsite representative upon request.

13.9 Weekly Safety Reports
The Weekly Safety Reports will be completed by the SHSO and submitted to the owner’s onsite

representative upon request.

13.10 Close-Out Safety Report
At the completion of the work, the remediation contractor will submit a closeout Safety Report

that will include all logs and reports generated during the project. The report will be signed and
dated by the SHSO and submitted to the Safety Manager and/or owner’s onsite representative

upon request.
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14.0 SANITATION AT TEMPORARY WORK STATIONS
Provisions shall be made for access to portable sanitary systems. Provisions are required for the

removal of accumulated waste products within those units.

If a commercial/industrial laundry is used to clean or laundered clothing that is potentially
contaminated, they shall be informed of the potential harmful effects of exposure to hazardous

substances related to the affected clothing.

Personnel and subcontractors assigned to the Site shall follow decontamination procedures
described in the HASP or as directed by the SHSO. This will generally include, at a minimum,
Site-specific training in cleanup, personal hygiene requirements, and the donning/doffing of

protective equipment/clothing.
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15.0 FIELD TEAM REVIEW

Each Site worker shall sign this section after Site-specific training is completed and before being

permitted to work at the Site.

Site/Project: 507-West 24™ Street Development Site
New York, New York 10014

Date

Name

Signature

Company
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SHSO CERTIFICATION OF HOSPITAL DIRECTIONS

Name of SHSO:

Date:
This is to certify that on , | personally drove the route to the St. Vincent’s Hospital

as listed in the HASP. The Map Routing and Directions were/were not as listed in the plan.

Listed below were conditions that resulted in different directions.

TBD
Site Health and Safety Officer

ROUX ASSOCIATES, INC. - 49 - FWS2141.0001Y.100/APB-HASP



16.0 APPROVALS

By their signature, the undersigned certify that this Construction Health and Safety Plan (HASP)

is approved and will be utilized at the project Site located at 507 West 24th Street, New York,

New York.

General Superintendent

Site Superintendent

Assistant Site Superintendent

Corporate Safety Supervisor

Site Health and Safety Officer

ROUX ASSOCIATES, INC.

-50 -

Date

Date

Date

Date

Date
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« Arrive at NYU Langone Medical Center
550 First Avenue
New York, New York 10016

[ROUX/

ROUXASSOCIATES, INC.

Environmental Consulting
Management

Prepared by: J.A.D.

Scale: AS SHOWN

Project Mgr.: N.E.

Project No.: 00101Y965

1

File: 00101Y965.01.CDR
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Health and Safety Plan

APPENDIX A

Job Safety Analysis
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JOB SAFETY ANALYSIS

COMPANY/ PROJECT NAME or ID/ LOCATION ( City, State) DATE X NEW PAGE 1 of
O REVISED
Roux Control No.:
WORK ACTIVITY (Description):
DEVELOPMENT TEAM POSITION / TITLE REVIEWED BY: POSITION / TITLE
MINIMUM REQUIRED PERSONAL PROTECTIVE EQUIPMENT ( SEE CRITICAL ACTIONS FOR TASK-SPECIFIC REQUIREMENTS)
O REFLECTIVE VEST O GOGGLES O AIRPURIFYING RESPIRATOR O GLOVES
[0 HARDHAT [0 FACE SHIELD [0 SUPPLIED RESPIRATOR O OTHER
[0 LIFELINE/ HARNESS [0 HEARING PROTECTION O PPECLOTHING
[0 SAFETY GLASSES O SAFETY SHOES —mM ——
1JOB STEPS 2POTENTIAL HAZARDS 3CRITICAL ACTIONS TO MITIGATE HAZARDS
1.
2.
3.
4.
5.
6.
7.
8.

1 Each Job or Operation consists of a set of steps. Be sure to list all the steps in the sequence that they are performed. Specify the equipment or other details to set
the basis for the associated hazards in Column 2

2 Ahazard is a potential danger. What can go wrong? How can someone get hurt? Consider, but do not limit, the analysis to: Contact - victim is struck by or strikes
an object; Caught - victim is caught on, caught in or caught between objects; Fall - victim falls to ground or lower level (includes slips and trips); Exertion - excessive
strain or stress / ergonomics / lifting techniques; Exposure - inhalation/skin hazards. Specify the hazards and do not limit the description to a single word such as
"Caught"

3 Aligning with the first two columns, describe what actions or procedures are necessary to eliminate or minimize the hazards. Be clear, concise and specific. Use
objective, observable and quantified terms. Avoid subjective general statements such as, "be careful” or "use as appropriate".




Health and Safety Plan

APPENDIX B

Material Safety Data Sheets
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Safety (MSDS) data for selenium Page 1 of 2

o
e

Safety data for selenium

Giossary of terms on this data sheet.

The information on this web page is provided to help you fo work safely, but it is intended to be an overview of
hazards, not a replacement for a full Material Safety Data Sheet (MSDS). MSDS forms can be downicaded from
the web sites of many chemical suppliers.

General

Synonyms:

Molecular formula: Se
CAS No: 7782-49-2
EC No:

Physical data

Appearance: dark grey to dark red powder or crystals
Melting point: 144 C

Boiling point: 685 C

Vapour density:

Vapour pressure.

Specific gravity: 4.81

Flash point:

Explosion limits:

Autoignition temperature:

Stability

Stable. Incompatible with strong acids, strong oxidizing agents and most
common metals. Combustible.

Toxicology

hitp://msds.chem.ox.ac.uk/SE/selenium.html 8/14/2008



Safety (MSDS) data for selenium Page 2 of 2

This is a trace element in foods, and appears to be required by the body at
very low levels. At higher levels it is a poison. Highly toxic - may be fatal if
inhaled, ingested or absorbed through skin. Note low 1.D50 value below.
Irritant.

Toxicity data
(The meaning of any abbreviations which appear in this section is given here.)

IVN-RAT LD50 6 mg kg™’
Risk phrases

(The meaning of any risk phrases which appear in this section is given here.)
R26 R27 R28.

Personal protection

Safety glasses; gloves. Effective ventilation.

[Return fo Physical & Theoretical Chemistry Lab. Safety home page.]

This information was last updated on August 25, 2005. We have tried to make it as accurate and useful as
possible, but can take no responsibility for its use, misuse, or accuracy. We have not verified this information, and
cannot guarantee that it is up-to-date.

Note also that the information on the PTCL Safety web site, where this page was hosted, has been copied onto
many other sites, often without permission. If you have any doubts about the veracity of the information that you
are viewing, or have any queries, please check the URL that your web browser displays for this page. If the URL
begins "http://msds.chem.ox.ac.uk/ the page is maintained by the Safety Officer in Physical Chemistry at Oxford
University. If not, this page is a copy made by some other person and we have no responsibility for it.

http://msds.chem.ox.ac.uk/SE/selenium.htm] 8/14/2008
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Material Safety Data Sheet
Mercury, 99.999%

ACC# 96252

Section 1 - Chemical Product and Company Identification l!

MSDS Name: Mercury, 99.959%
Catalog Numbers: AC193480000, AC193480500
Synonyms: Colloidal mercury; Hydrargyrum; Metallic mercury; Quick silver; Liquid sitver
Company Identification:
Acros Organics N.V.
One Reagent Lane
Fair Lawn, NJ 07410
For information in North America, call: 800-ACROS-01
For emergencies in the US, call CHEMTREC: 800-424-9300

Section 2 - Composition, Information on Ingredients

CAS# Chemical Name Percent EINECS/ELINCS
7439-97-6 |[Mercury T 99.999 231-106-7

Section 3 - Hazards Identification

EMERGENCY OVERVIEW

Appearance: silver liquid.

Danger! Corrosive. Harmful if inhaled. May be absorbed through intact skin. Causes eye and skin
irritation and possible burns. May cause severe respiratory tract irritation with possible burns. May
cause severe digestive tract irritation with possible burns. May cause liver and kidney damage. May
cause central nervous system effects. This substance has caused adverse reproductive and fetal
effects in animals. Inhalation of fumes may cause metal-fume fever, Possible sensitizer.

Target Organs: Blood, kidneys, central nervous system, liver, brain.

Potential Health Effects

Eye: Exposure to mercury or mercury compounds can cause discoloration on the front surface of
the lens, which does not interfere with vision. Causes eye irritation and possible burns, Contact
with mercury or mercury compounds can cause ulceration of the conjunctiva and cornea.

Skin: May be absorbed through the skin in harmful amounts. May cause skin sensitization, an
allergic reaction, which becomes evident upon re-exposure to this material. Causes skin irritation
and possible burns. May cause skin rash {in milder cases), and cold and clammy skin with cyanosis
or pale color.

Ingestion: May cause severe and permanent damage to the digestive tract. May cause perforation
of the digestive tract. May cause effects similar to those for inhalation exposure. May cause
systemic effects.

Inhalation: Causes chemical burns to the respiratory tract. Inhalation of fumes may cause metal
fume fever, which is characterized by flu-like symptoms with metallic taste, fever, chills, cough,
weakness, chest pain, muscle pain and increased white blood celt count. May cause central nervous
system effects including vertigo, anxiety, depression, muscle incoordination, and emotional
instability. Aspiration may lead to pulmonary edema. May cause systemic effects. May cause

http://fscimage.fishersci.com/msds/96252.htm 8/14/2008
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respiratory sensitization.

Chronic: May cause liver and kidney damage. May cause reproductive and fetal effects. Effects
may be delayed. Chronic exposure to mercury may cause permanent central nervous system
damage, fatigue, weight loss, tremors, personality changes, Chronic ingestion may cause
accumulation of mercury in body tissues. Prolonged or repeated exposure may cause inflammation
of the mouth and gums, excessive salivation, and loosening of the teeth,

Section 4 - First Aid Measures _—H

Eyes: Get medical aid immediately. Do NOT allow victim to rub eyes or keep eyes closed.
Extensive irrigation with water is required (at least 30 minutes).

skin: Get medical aid immediately. Immediately fiush skin with plenty of water for at least 15
minutes while removing contaminated clothing and shoes. Wash clothing before reuse. Destroy
contaminated shoes.

Ingestion: Do not induce vomiting. If victim is conscious and alert, give 2-4 cupfuls of milk or
water. Never give anything by mouth to an unconscious person. Get medical aid immediately.
Wash mouth out with water.

Inhalation: Get medical aid immediately. Remove from exposure and move to fresh air
immediately. If breathing is difficult, give oxygen. Do NOT use mouth-to-mouth resuscitation. If
breathing has ceased apply artificial respiration using oxygen and a suitable mechanical device
such as a bag and a mask.

Notes to Physician: The concentration of mercury in whole blood is a reasonable measure of the
body-burden of mercury and thus is used for monitoring purposes. Treat symptomatically and
supportively. Persons with kidney disease, chronic respiratory disease, liver disease, or skin
disease may be at increased risk from exposure to this substance.

Antidote: The use of d-Penicillamine as a chelating agent should be determined by qualified
medical personnel. The use of Dimercaprol or BAL (British Anti-Lewisite) as a chelating agent
should be determined by qualified medical personnel.

Section 5 - Fire Fighting Measures

General Information: As in any fire, wear a self-contained breathing apparatus in pressure-
demand, MSHA/NIOSH (approved or equivalent), and full protective gear. Water runoff can cause
environmental damage. Dike and collect water used to fight fire. During a fire, irritating and highly
toxic gases may be generated by thermal decomposition or combustion.

Extinguishing Media: Substance is nonflammable; use agent most appropriate to extinguish
surrounding fire. Use water spray, dry chemical, carbon dioxide, or appropriate foam.

Flash Point: Not applicable.

Autoignition Temperature: Not applicable.

Explosion Limits, Lower:Not available.

Upper: Not available.

NFEPA Rating: (estimated) Health: 3; Flammability: 0; Instability: O

Section 6 - Accidental Release Measures

General Information: Use proper personal protective equipment as indicated in Section 8.
Spills/Leaks: Absorb spill with inert material (e.g. vermiculite, sand or earth}, then place in
suitable container. Avoid runcff into storm sewers and ditches which lead to waterways. Clean up

http://fscimage.fishersci.com/msds/96252 . htm : 8/14/2008
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spills immediately, observing precautions in the Protective Equipment section. Provide ventilation.

Handling: Wash thoroughly after handling. Remove contaminated clothing and wash before reuse.
Minimize dust generation and accumulation. Keep container tightly closed. Do not get on skin or in
eyes. Do not ingest or inhale. Use only in a chemical fume hood. Discard contaminated shoes. Do
not breathe vapor.

Storage: Keep container closed when not in use. Store in a tightly closed container. Store in a
cool, dry, well-ventilated area away from incompatible substances. Keep away from metals, Store
protected from azides.

Section 7 - Handling and Storage 1

r Section 8 - Exposure Controls, Personal Protection

Engineering Controls: Facilities storing or utilizing this material should be equipped with an
eyewash facility and a safety shower. Use only under a chemical fume hood.

Exposure Limits

Chemical Name ACGIH NIOSH OSHA - Final PELs
0.025 mg/m3 TWA; Skin -
potential significant
Mercury contribution to overall
exposure by the cutaneous
r oute

0.05 mg/m3 TWA (vapor)

10 mg/m3 IDLH 0.1 mg/m3 Ceiling

OSHA Vacated PELs: Mercury: 0.05 mg/m3 TWA (vapor)

Personal Protective Equipment

Eyes: Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA's
eye and face protection regulations in 29 CFR 1910.133 or European Standard EN166.

Skin: Wear appropriate protective gloves to prevent skin exposure.

Clothing: Wear appropriate protective clothing to prevent skin exposure,

Respirators: A respiratory protection program that meets OSHA's 29 CFR 1910.134 and ANSI
788.2 requirements or European Standard EN 149 must be followed whenever workplace
conditions warrant respirator use.

Section 9 - Physical and Chemical Properties

Physical State: Liquid

Appearance: silver

Odor: odoriess

pH: Not available.

Vapor Pressure: 0.002 mm Hg @ 25C
Vapor Density: 7.0

Evaporation Rate:Not available.
Viscosity: 15.5 mP @ 25 deg C
Boiling Point: 356.72 deg C
Freezing/Melting Point:-38.87 deg C
Decomposition Temperature:Not available.
Solubility: Insoluble.

http://fscimage.fishersei.com/msds/96252 . htm 8/14/2008
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Specific Gravity/Density:13.59 (water=1)
Molecular Formula:Hg
Molecular Weight:200.59

Section 10 - Stability and Reactivity

Chemical Stability: Stable under normal temperatures and pressures.

Conditions to Avoid: High temperatures, incompatibie materials.

Incompatibilities with Other Materials: Metals, aluminum, ammonia, chiorates, copper, copper
alloys, ethylene oxide, halogens, iron, nitrates, sulfur, sulfuric acid, oxygen, acetylene, lithium,
rubidium, sodium carbide, lead, nitromethane, peroxyformic acid, caicium, chlorine dioxide, metal
oxides, azides, 3-bromopropyne, alkynes + silver perchlorate, methylsilane + oxygen,
tetracarbonyinickel + oxygen, boron diiodophosphide.

Hazardous Decomposition Products: Mercury/mercury oxides.

Hazardous Polymerization: Will not occur.

Section 11 - Toxicological Information ‘l
RTECS#:
CAS# 7439-97-6: OV4550000
LD50/LC50:

Not availabie.

Carcinogenicity:
CAS# 7439-97-6: Not listed by ACGIH, IARC, NTP, or CA Prop 65.

Epidemiology: Intraperitoneal, rat: TDLo = 400 mg/kg/14D-1 (Tumorigenic - eqguivocal
tumorigenic agent by RTECS criteria - tumors at site of application).

Teratogenicity: Inhalation, rat: TCLo = 1 mg/m3/24H (female 1-20 day(s) after conception)
Fffects on Embryo or Fetus - fetotoxicity (except death, e.g., stunted fetus).

Reproductive Effects: Inhalation, rat: TCLo = 890 ng/m3/24H (male 16 week(s) pre-mating)
paternal Effects - spermatogenesis (incl. genetic material, sperm morphology, motility, and
count).; Inhalation, rat: TCLo = 7440 ng/m3/24H (male 16 week(s) pre-mating) Fertility - post-
implantation mortality (e.g. dead and/or resorbed implants per total number of implants).
Mutagenicity: Cytogenetic Analysis: Unreported, man = 150 ug/m3.

Neurotoxicity: The brain is the critical organ in humans for chronic vapor exposure; in severe
cases, spontaneous degeneration of the brain cortex can occur as a late sequela to past exposure.
Other Studies:

Section 12 - Ecological Information

Ecotoxicity: Fish: Rainbow trout: LC50 = 0.16-0.90 mg/L; 96 Hr; UnspecifiedFish:
Bluegill/Sunfish: LC50 = 0.16-0.90 mg/L; 96 Hr; UnspecifiedFish: Channel catfish: LC50 = 0.35
mg/L; 96 Hr; UnspecifiedWater flea Daphnia: EC50 = 0.01 mg/l.; 48 Hr; Unspecified In agquatic
systems, mercury appears to bind to dissolved matter or fine particulates, while the transport of
mercury bound to dust particles in the atmosphere or bed sediment particles in rivers and lakes is
generally less substantial. The conversion, in aguatic environments, of inorganic mercury cmpd to
methy! mercury implies that recycling of mercury from sediment to water to air and back could be

http://fscimage.fishersci.com/msds/96252.htm 8/14/2008
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a rapid process.

Environmental: Mercury bioaccumulates and concentrates in food chain (concentration may be as
much as 10,000 times that of water). Bioconcentration factors of 63,000 for freshwater fish and
10,000 for salt water fish have been found. Much of the mercury deposited on land, appears to
revaporize within a day or two, at least in areas substantially heated by sunlight.

Physical: All forms of mercury (Hg) (metal, vapor, inorganic, or organic) are converted to methyl
mercury. Inorganic forms are converted by microbial action in the atmosphere to methyl mercury.
Other: No information available.

ﬂ— ~ Section 13 - Disp:;ai Cgfsideut;;:ionim - —ﬂ

Chemical waste generators must determine whether a discarded chemical is classified as a
hazardous waste. US EPA guidelines for the classification determination are listed in 40 CFR Parts
261.3. Additionally, waste generators must consult state and local hazardous waste regulations to
ensure complete and accurate classification.

RCRA P-Series: None listed.

RCRA U-Series:

CAS# 7439-97-6: waste number U151.

Section 14 - Transport Information

us DOt Canada TDG
I . | DOT regulated - small quantity provisions
Shipping Name: apply (see 49CFR173.4) MERCURY
Hazard Class: 8
UN Number: UNZ2809
Packing Group: 111

Section 15 - Regulatory Information

US FEDERAL

TSCA

CAS# 7439-97-6 is listed on the TSCA inventory.
Health & Safety Reporting List

None of the chemicals are on the Health & Safety Reporting List.
Chemical Test Rules

None of the chemicals in this product are under a Chemical Test Rule.
Section 12b

CAS# 7439-97-6: Section 5
TSCA Significant New Use Rule

None of the chemicals in this material have a SNUR under TSCA.
CERCLA Hazardous Substances and corresponding RQs

CAS# 7439-97-6: 1 Ib final RQ; 0.454 kg final RQ
SARA Section 302 Extremely Hazardous Substances

None of the chemicals in this product have a TPQ.
SARA Codes

CAS # 7439-97-6: immediate, delayed.
Section 313

This material contains Mercury (CAS# 7439-97-6, 99.999%),which is subject to the reporting

http://fscimage.fishersci.com/msds/96252.htm 8/14/2008
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requirements of Section 313 of SARA Title III and 40 CFR Part 373.
Clean Air Act:
CAS# 7439-97-6 (listed as Mercury compounds) is listed as a hazardous air poliutant (HAP).

This material does not contain any Class 1 Ozone depletors.
This material does not contain any Class 2 Ozone depletors.
Cilean Water Act:
None of the chemicals in this product are listed as Hazardous Substances under the CWA.
CAS# 7439-97-6 is listed as a Priority Pollutant under the Clean Water Act. CAS# 7439-97-
6 is listed as a Toxic Poliutant under the Clean Water Act.
OSHA:
None of the chemicals in this product are considered highly hazardous by OSHA.
STATE
CAS# 7439-97-6 can be found on the following state right to know lists: California, New Jersey,
Pennsylvania, Minnesota, Massachusetts.

California Prop 65

WARNING: This product contains Mercury, a chemical known to the state of California to cause
developmental reproductive toxicity.

California No Significant Risk Level: None of the chemicals in this product are listed.

European/International Regulations
European Labeling in Accordance with EC Directives
Hazard Symbols:

T
Risk Phrases;

R 23 Toxic by inhalation.

R 33 Danger of cumulative effects,

Safety Phrases:
S 45 In case of accident or if you feel unwell, seek medical advice
immediately {(show the label where possible).
S 7 Keep container tightly closed.

WGK (Water Danger/Protection)

CAS# 7439-97-6: 3
.Canada - DSL/NDSL

CAS# 7439-97-6 is listed on Canada's DSL List.
Canada - WHMIS

This product has a WHMIS classification of D2A, E.
This product has been classified in accordance with the hazard criteria of the Controlled Products
Regulations and the MSDS contains all of the information required by those regulations.
Canadian Ingredient Disclosure List

CAS# 7439-97-6 is listed on the Canadian Ingredient Disclosure List.

Section 16 - Additional Information

"

MSDS Creation Date: 6/15/1999
Revision #5 Date: 3/16/2007

The information above is believed o be accurate and represents the best information currently available to us. However, we make
no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume no
Hability resuiting from its use. Users should make their own in vestigations to determine the suitability of the information for their
particuiar purposes, In no event shall Fisher be liable for any claims, losses, or damages of any third parly or for lost profits or any
special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if Fisher has been advised of the

http:/fscimage.fishersci.com/msds/96252 . htm 8/14/2008
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possibifity of such damages.

hitp://fscimage.fishersci.com/msds/96252 htm 8/14/2008



MATERIAL SAFETY DATA SHEET

SRM Supplier: National Institute of Standards and Technology SRM Number: 991
Standard Reference Materials Program
100 Bureau Drive, Mail Stop 232
Gaithersburg, Maryland 20899-232

MSDS Coordinator: Carmen S. Davis

Phone: (301) 975-6776
ChemTrec: 1-800-424-9300

MSDS Number: 991
SRM Name: Lead—-206 Assay and Isotopic
Solution

Date of Issue: 31 Aungust 2004
FAX: (301) 926-4751
E-mail: SRMMSDS@nist.gov

SECTION I. MATERIAL IDENTIFICATION

Material Name; ‘Lcad-206 Assay and Isotopic Standard

Description: The isotopic composition:

#ph. Atom Percent < 0.0003

2%ph_ Atom Percent 99 979

7 pp, Atom Percent 0.008 + 0.001
8ph, Atom Percent 0.013 = 0.001

SRM 991 consists of a solution of lead nitrate sealed in quartz ampoules. Each ampoule contains a nominal 15 g of

solution, 0.5 N in nitric acid.

Other Designations: Lead Nitrate (lcad dinitrate; lead () nitrate; lead (II) salt; lead nitrate crystal) in Nitric Acid
(aqua fortis; hydrogen nitrate; azotic acid; engraver's acid

Name
Lead Nitrate
Nitric Acid

Chemical Formula

Pb(NO;),

Os

DOT Classification: Corrosive Liguid, Poisonous
N.O.8. (Nitric Acid and Lead Compounds) UN 2922

CAS Registry Namber
10099-74-8
7697-37-2

SECTION I1. HAZARDOUS INGREDIENTS

Hazardous Components Nominal Concentration | Exposure Limits and Texicity Data
Lead Nitrate (Inorganic fumes as Pb) ACGIH TLV-TWA: 0.05 mg/m’
Pb(NO;), 106 mg/kg OSHA TLV-TWA (8 hours): 50 pg/m’
Pb 66 mg'kg OSHA Action Level (8 hours): 30 pg/m’
Woman, Oral: TDyo: 450 mg/ke/6 yrs
Rat, Intravenous: LDso: 93 mg/kg
Mouse, Intraperitoneal: LDsy: 74 mg'kg
Nitric Acid 0.5N ACGIH TLV-TWA: 2 mg/kg or 5 mg/m’
OSHA TLV-TWA: 2 mg/kg or 5 mg/m’
Human, Oral: LDyo: 430 mg/kg
MSDS 991 Page 1 of 4



SECTION II. PHYSICAL/CHEMICAL CHARACTERISTICS

Nitric Acid Lead Nitrate

Appearance and Odor: a white to slightly
yellow liquid that darkens to a brownish color
upon aging and exposure to light; pungent odor

Appearance and Odor: solid, translucent,
colorless to yellow crystals

Relative Molecular Mass: 63.02 Relative Molecular Mass: 331.21
Beiling Peint: 83 °C Boiling Point: not applicable
Freezing Point: -42 °C Melting Point: not available
Density: 1.05 g/mL. (10 % nitric acid) Pensity: 4.53 g/ml

Water Solubility: soluble Water Solubility (@ °C): 38 %

Solvent Solubility: alcohol, alkali, ammonia;

Solvent Solubility: miscible in ether insoluble in concentrated nitric acid

NOTE: The physical and chemical data provided are for the pure components. Physical and
chemical data for this lead nitrate/nitric acid solution do not exist. The actual behavior of the
solution may differ from the individual components.

SECTION IV. FIRE AND EXPLOSION HAZARD DATA

Flash Point: Not applicable Method Used: Not applicable Auteignition Temperature: Not applicable

Flammability Limits i Air (Volume %): UPPER: Not applicable
LOWER:  Notapplicable

Unusuzal Fire and Explosion Hazards: Iron nitrate is a negligible fire hazard; however, it is an oxidizer that may ignite
or explode on contact with combustible materials. Although nitric acid does not burmn, it is a powerful oxidizing agent that
can react with combustible materials to cause fires.

Extinguishing Media: Use extinguishing media that is appropriate to the surrounding fire. Use a water spray to dilute
nitric acid and to absorb liberated oxides of nitrogen.

Special Fire Procedures: Fire fighters should wear a self-contained breathing apparatus (SCBA) with a full face piece
in the pressure demand or positive mode and other protective clothing.

SECTION V. REACTIVITY DATA

Stability: X Stable Unstzable

Stable at normal temperature and pressure.

Conditions to Aveid: Avoid contact with moisture and incompatible materials.
Incompatibility (Materials to Avoid): Lead nitrate is incompatible with combustible materials, metal salts, reducing
agents, and acids. Keep nitric acid away from organic materials, plastics, rubber, and some forms of coatings. Nitric acid

is incompatible with chiorine and metal ferrocyanide.

See Section IV:  “Unusual Fire and Explosion Hazards™.
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Hazardous Decomposition er Byproducts: Hazardous decomposition of lead nitrate and/or nitric acid can produce
various mitrogen oxides, including nitric oxide (NO), nitrogen dioxide (NO,), nitrous oxide (N;0), as well as nitric acid
mist or vapor.

Hazardous Polymerization: Will Oceur X Will Not Occur

SECTION VI. HEALTH HAZARD DATA

Route of Entry: X Inhalation X Skin X Ingestion

Health Hazards (Acuate and Chronic): Nitric Acid: Nitric acid may be fatal if inhaled, swallowed, or absorbed through
the skin, This material causes burns and is extremely destructive to tissue of the mucous membranes and upper
respiratory tract, eyes, and skin. Inhalation may be fatal as a result of spasm, inflammation, and edema of the larynx and
bronchi, chemical pneumonitis, and pulmonary edema. Symptoms of exposure may include buming sensation, coughing,
wheezing, laryngitis, shortness of breath, headache, nausea, and vomiting.

Lead and Lead Nitrate: Inhalation of farge amounts of lead may cause a metallic taste, thirst, a bumning sensation in the
mouth and throat, excessive salivation, abdominal pain with severe colic, vomiting, diarrhea, fatigue, sleep disturbances,
irritability, loss of concentration, oliguria, visual failure, paresthesias, muscle pain and weakness, and convulsions. Liver
effects may include enlargement with tenderness and jaundice. The fatal dose of absorbed lead is approximately 0.5
grams. Pathological findings include gastrointestinal inflammation and renal tubular degeneration.

Repeated exposure 1o low levels of lead salts may result in an accumulation in the body tissues and exert an adverse effect
on the blood, nervous system, heart, endocrine and immune systemn, kidneys, and the reproductive system. Early stages of
lead poisoning, may be evidenced by anorexia, weight loss, constipation, apathy or irritability, occasional vomiting,
fatigue, headache, weakness, metallic taste in the mouth, gingival lead line in persons with poor dental hygiene, and
anemia. Loss of recently developed motor skills is generally observed only in children. More advanced stages of
poisoning may be characterized by intermittent vomiting, irritability and nervous, myalgia of the arms, legs, joints and
abdomen, paralysis of the extensor muscles with wrist and/or foot drop. Irreversible kidney damage has been associated
with industrial exposure. Rarely, inorganic nitrates may be converted to nitrites by nitrate-reducing bacteria in the
digestive tact, resulting in methemoglobinemia. Symptoms of methemoglobinemia may include cyanosis, headache,
weakness, dizziness, lightheadedness, ataxia, shallow respiration, drowsiness, nausea, vomiting, confusion, lethargy, stupor,
dyspnea, convulsion, and coma, Reproductive effects have been exhibited in both males and females. Lead crosses the
placenta and may affect the fetus causing birth defects, mental retardation, behavioral disorders, and death during the first
year o childhood. Animal studies indicate that reproductive effects may be additive if both parents are expose to lead.

Skin contact may cause irritation; repeated or prolonged contact may cause dermatitis. Eye contact with lead nitrate may
cause irritation; repeated or prolonged contact may cause conjunctivitis.

Medical Conditions Generally Aggravated by Exposure: Lead Nitrate: blood system disorders, gastrointestinal
disorders, nervous system disorders, and respiratory disorders

Nitric Acid: eye disorders, skin disorders, respiratory disorders, and allergies

Listed as a Carcinogen/Potential Carcinegen (Lead Nitrate):

Yes Neo
In the National Toxicology Program {NTP) Report on Carcinogens X
In the International Agency for Research on Cancer (IARC) Monographs X
By the Qccupational Safety and Health Administration (OSHA) X

NOTE: The IARC classifies lead and inorganic lead compounds as Group 2B, Pessible Carcinogenic o Humans.

Listed as a Carcinogen/Potential Carcinogen (Nitric Acid):

Yes No
In the National Toxicology Program (NTP} Report on Carcinogens X
In the International Agency for Research on Cancer (IARC) Monographs X
By the QOccupational Safety and Health Administration {OSHA) X

MSDS 991 Page 3 of 4



EMERGENCY AND FIRST AID PROCEDURES:

Skin Contact: Remove contaminated shoes and clothing. Rinse affected area with large amounts of water followed
by washing the area with soap and water. Watch for chemical irritations and treat them accordingly. Obtain medical
assistance if necessary.

Eye Contact: Immediately flush eyes, including under the eyelids, with copious amounts of water for at least 15 minutes.
Obtain medical assistance.

Inhalation: If inhaled, move the victim to fresh air. If breathing is difficult, give oxygen; if the victim is not
breathing, give artificial respiration by qualified personnel. Obtain medical assistance if necessary.

Ingestion: If ingestion occurs, wash out mouth with water. DO NOT induce vomiting. If the exposed person is
responsive, give one or two glasses of milk or water o drink. Obtain medical assistance immediately.

NOTE (Nitric Acid): Wash affected skin arcas with 5 % solution of sodium bicarbonate
(NaHCO;). If ingested, the risk versus the benefit of the passage of a naso-gastric tube is
debatable. Activated charcoal is of no value. DO NOT give the exposed person
bicarbonate to neutralize the material.

TARGET ORGAN(S) OF ATTACK:  Lead Nitrate: nervous system, kidneys; teratogen
Nitric Acid: skin, teeth, eyes, and upper respiratory tract

SECTION VII. PRECAUTIONS FOR SAFE HANDLING AND USE

Steps to be Taken in Case Material is Released or Spilled: Notify safety personnel of spills. Surfaces contaminated
with spills should be covered with soda ash or sodium bicarbonate to neutralize the acid. Place the neutralized material
into containers suitable for eventual disposal, reclamation, or destruction.

Waste Disposal: Follow all federal, state, and local laws governing disposal.

Handling and Storage: Provide general and local explosion proof ventilation systems to maintain airborne concentrations
below the TLV. Provide approved respiratory apparatus for non-routine or emergency use. Use an approved filter and
vapor respirator when the vapor or mist concentrations are high. Wear gloves and chemical safety glasses where contact
with the liguid or high vapor concentrations may occur. An eye wash station and washing facilities should be readily
available near handling and use areas.

NOTE: Contact lenses pose a special probiem; soft lenses may absorb irritants and all lenses
concentrate them. DO NO'T wear contact lenses in the laboratory.

Store this material in its original bottle at room temperature.

SECTION VIIE. SOURCE DATA/OTHER COMMENTS

Sources: MDL Information Systems, Inc., MSDS Nitric Acid, 18 March 2004,
MDL Information Systems, Inc., MSDS Lead Nitrate, 18 March 2004.
MDL Information Systems, Inc., MSDS Lead, 18 March 2004.
Certificate 991 Lead-206 Assay and Isotopic Standard, National Instifute of Standards and Technology, U.S.
Department of Commerce: Gaithersburg, MDD (2004).

Disclaimer: Physical and chemical data contained in this MSDS are provided only for use in assessing the hazardous
nature of the material. The MSDS was prepared carefully, using current references; however, NiIST does not certify the
data on the MSDS. The certified value for this material is given in the NIST Certificate of Analysis.
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Safety data for chromium

Glossary of terms on this data sheet.

The information on this web page is provided to heip you to work safely, but it is intended to be an overview of
hazards, not a replacement for a full Material Safety Data Sheet (MSDS). MSDS forms can be downloaded from
the web sites of many chemical suppliers.

General

Synonyms: chromium metal, chrome, alpaste RRA 030
Molecular formula: Cr

CAS No: 7440-47-3

EC No: 231-157-5

Physical data

Appearance: very hard silvery grey metal
Melting point: 1900 C

Boiling point: 2640 C

Vapour density:

Vapour pressure: 1 mm Hg at 1616 C
Specific gravity: 7.14

Flash point:

Explosion limits:

Autoignition temperature:

Stability

Stable. Incompatible with carbonates, strong bases, mineral acids, lithium,
sulfur dioxide, strong acids.

Toxicology

In powdered form may act as a human carcinogen. Not expected o pose a risk
to health in the massive (lump) form. Typical TLV (dust) 0.5 mg/m3.

Risk phrases

(The meaning of any risk phrases which appear in this section is given here.)
R23 R24 R25 R36 R37 R38 R45 (applies to powdered material only).

http://msds.chem.ox.ac.uk/CH/chromium.html 8/14/2008
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Transport information

Non-hazardous for air, sea and road freight.

Personal protection
Avoid exposure fo dust.

Safety phrases

(The meaning of any safety phrases which appear in this section is given
here.)

S26 S28 $36 S37 S39 S45 S53 (applies to powdered material only).

[Return to Physical & Theoretical Chemistry Lab. Safety home page.]

This information was last updated on August 11, 2004. We have tried to make it as accurate and useful as
possible, but can take no responsibility for its use, misuse, or accuracy. We have not verified this information, and
cannot guarantee that it is up-to-date.

Note also that the information on the PTCL Safety web site, where this page was hosted, has been copied onto
many other sites, often without permission. If you have any doubts about the veracity of the information that you
are viewing, or have any gueries, please check the URL that your web browser displays for this page. If the URL
begins "http.//msds.chem.ox.ac.uk/" the page is maintained by the Safety Officer in Physical Chemistry at Oxford
University. If not, this page is a copy made by some other person and we have no responsibility for it.

http://msds.chem.ox.ac.uk/CH/chromium.html 8/14/2008



Material Safety Data Sheet

According to EC-directive 91/155/EBC

Date: 23.Gé.é606

Page: 1 of 5

1. Identification of substance

Product details:
Usage:

Manufacturer / Supplier:

Emergency information:

‘Barium

getter material

ALVATEC Production and Sales GesmbH
Friesacher Strabe 3
A~9330 Treibach-Althofen,
Tel.: +43/4262/26441321

Austria

http://www.who.int/ipcs/poisons/centre/directory/en/

2. Composition / Data on components

Chemical characterization:
CAS-—-Numbear :

UN-Number:

EINECS-Number :

Barium (Ba}
7440-39-3
1400
231~145-1

3. Hazards identification
Hazard designation:
Information pertaining

to particular dangers
for man and environment:

Xi Irritant

R 14 reacts violently with water.

R 31 Contact with acids liberates toxic gases.
R 36/R 37/R 38 Irritating to eyes, respiratory
system and skin.

4, First aid measures
General information:

After inhalation:

After skin contact:
After eye contact:

After swallowing:

Instantly remove any clothing solled by the
product.

Supply fresh air. If reguired, provide artificial
respiration. Keep patient warm. Consult doctor if
symptoms persist. Seek immediate medical advice.
Instantly wash with water and soap and rinse
thoroughly. Seek immediately medical advice.
Rinse opened eyes for several minutes under
running water and consult the doctor.

Seek immediate medical advice.

5. Fire fighting measures

Suitable extinguishing
agents:
Unsuitable agents:

Special hazards:
Special protective equipment
for extinguishing:

Extinguishing powder, dry sand.
Water; water containing agents;
Halocarbon extinguishers.

Contact with water releases hydrogen (explosive;}.

Carbon dioxide;

Wear self-contained breathing apparatus.




Material Safety Data Sheet

According to EC-directive 91/155/EEC

alvatec

Date: 23.08.2006
Page: 2 of 5

6. Accidental release measures

Personal safety precautions:

Measures for environmental
protection:

Measures of cleaning/
collecting:

Avoid contact. Keep ignition sources avay.
Ensure adequate ventilation. Wear protective
clothes. Keep unprotected persons away.
Supply fresh air.

Do not allow the material to be released into
the sewerage. Explosion hazard.

Do not flush with water or aguecus cleaning
agents. Collect mechanically. Use return systems.
Supply fresh air.

7. Handling and storage

Handling:

Information for safe usage:

Information for fire and
explosion protection:

Storage:
Information about storage
one common storage

Facilities:

Further conditions:

Handle under dry Argon.
Keep container tightly sealed.
Ensure adequate ventilation.

Keep away from ignition - No smoking.

Do not store together with strong oxidizing
agents, walter and acids.

Keep container dry and well sealed. Store under
dry Argon

8. Exposure contrel and personal protection

General protective measures:

Hygienic measures:

Protection of hands:

Eye protection:

Body protection:
Maximum workplace
concentraticn:
Breathing eguipment:

Avoid contact with eves and skin.

Instantly remove any soiled and impregnated
garments. Separate storage of protective
clothing.

Gloves from Natural latex, Chlorcoprene, Nitrile,
Viton, or Butyl rubber (Level 6, permeation time*
> 480 min)

*) Permeation times may vary from type and
conditions of usage!

Safety glasses

Protective clothing

Barium and soluble compounds as Ba {(mg/m’)
UK WEL 0.5

Use breathing protection with high
concentrations.
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9. Physical and chemical properties

General Information:

Form: solid

Colour: silver shining

Smell: odourless

Melting point: 725 °C

Beiling point: 1640 °C {101.3 kPa);

Sublimation point: 367 °C (107 pa)

Density: not determined

Solubility in water: reacts violently with water

10. Stability and reactiwvity

Thermal decomposition: No decomposition if used according to
specifications.

Condition Lo be avoided: Moisture.

Materials to be avoided: Oxidizing agents, water, acids, ammonia,
halocarbons

Dangerous reactions: Reaclts wviolently with water.

Dangerous products of

reactions or decomposition: Hydrogen, metal oxide fume

further information: Flammable.

11L. Toxicelogical information

Remarks: To our best knowledge the acute and chronic
toxicity of this substance is not known
corpletely.

General information: Reacts with humidity of the body.

After respiration: Alkali burns of mucous membrane, airway, lung.

After skin contact: Alkali burns.

After eye contacl: Alkali burns, hazard of biindness.

After swallowing: Alkali burns in mouth, fauces, gullet and

gastrointestinal tract. (Hazard of perforation)

12. Ecological Information
Fkotoxicoleogical effects:
General notes:

Water hazard class:

Harmful effects on aguatic organism by shifting
of pH-values.

Po not allow undiluted product or large
guantities in sewage systems, water or ground!
Water hazard class 1 {self-assessment):
slightly hazardous

13. Disposal consideration
Precausions:

EWC—-Code:

Watch note in chapter 7 hefore handling.

06 03 13

Consult state, local or national regulaticns for proper disposal. Hand over to

disposers of hazardous waste.
official regulations.

Must be specially treated under adberence to
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14. Transport information

Land transport ADR/RID (cross—border/domestic)

ADR/RID class: 4.3, LQL1
Packaging group: T

Kemler number: 423
UN-Number : 1400
Designation of Goods: 1400 Barium

Maritime transport IMDG/GGVSea

UN-Number: 1400
IMDG/GGVSea class: 4.3
Packaging group: Ix
Ceorrect technical name: Barium

Air transport ICAQ/IATA

UN-Number: 1400
ICAQ/IATA class: 4.3
Packaging group: 1T
Correct technical name: Barium

15. Regulatory information

Designation according to EC guidelines

Symbol and Code letter: Xi Irritant
Risk phrases: R 14 Reacts violently with water.
R 31 Contact with acids liberates toxic

gas.

R 36/R 37/R 38 Irritating to eyes,
respiratory system and skin.

Safety phrases: 5 16 Keep away from ignition - WNo smoking.
S 26 In case of contact with eyes, rinse
immediately with plenty of water and seek
medical advise.

S 27 Take off immediately all contaminated
clothing.

§ 36/5 37/5 3% Wear suitable protective
clothing, gloves and eye/face protection.

Water hazard class: 1 (self-assessment): slightly hazardous
Information about limitation
of use: For use only by qualified individuals.

Restrictions congerning young persons must
be observed
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16. Other information

General information:

Bll information is based upen our best present knowledge.

Employers should use this information only as a supplement to other
information gathered by them, and should make independent judgement of
suitability of this information to ensure proper use and protect the health
and safety of employees. This information is furnished without warranty, and
any use of the product not in conformance with this Material Safety Data
Sheet, or in combination with any other product or process, 1s the
responsibility of the user.

The user is responsible for the adherence to all safety rules.
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Safety data for arsenic

Glossary of terms on this data sheet.

The information on this web page is provided to help you o work safely, but it is intended to be an overview of
hazards, not a replacement for a full Material Safety Data Sheet (MSDS). MSDS forms can be downloaded from
the web sites of many chemical suppliers,

General

Synonyms: arsenic black, arsenicals, arsenic-75, colloidal arsenic, grey
arsenic, metallic arsenic

Molecular formula: As

CAS No: 7440-38-2

EINECS No: 231-148-6

Annex | Index No: 033-001-00-X

Physical data

Appearance: grey powder or chunks
Melting point: 817 C

Boiling point:

Vapour density:

Vapour pressure:

Density (g cm™2); 5.727

Flash point:

Explosion limits:

Autoignition temperature:

Stability

Stable. Incompatible with acids, oxidizing agents, halogens. Heat and air-
sensitive.

Toxicology

http://msds.chem.ox.ac.uk/AR/arsenic.html 8/14/2008
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Very toxic. May be fatal if inhaled, swallowed or absorbed through the skin.
This is a known human carcinogen. May cause reproductive disorders.

Toxicity data
(The meaning of any abbreviations which appear in this section is given here.)

ORL-RAT LD50 763 mg kg™’
IPR-RAT LD50 13 mg kg™
ORL-MUS LD50 145 mg kg™
IPR-MUS LD50 46 mg kg™

Risk phrases

(The meaning of any risk phrases which appear in this section is given here.)
R23 R25 R50 R53. (Note that according to Annex |, arsenic is not allocated the
Risk Phrase R45 - May Cause Cancer - even though arsenic is known to be
carcinogenic in humans. It would be wise to handle this material as a
carcinogen, and treat it as though Risk Phrase R45 was specified.)

Environmental information

Harmful in the environment - very toxic to aquatic organisms. May cause long-
term damage.

Transport information

(The meaning of any UN hazard codes which appear in this section is given

here.)
UN No 1558. Hazard class: 6.1. Packing group: li

Personal protection

Gloves, safety glasses, good ventilation. Handle as a carcinogen.

Safety phrases
(The meaning of any safety phrases which appear in this section is given

here.)
S20 S21 S28 S45 S60 S61.

[Return to Physical & Theoretical Chemistry Lab. Safety home page ]

This information was last updated on December 7, 2005. We have tried to make it as accurate and useful as
possible, but can take no responsibility for its use, misuse, or accuracy. We have not verified this information, and
cannot guarantee that it is up-to-date.

Note also that the information on the PTCL Safety web site, where this page was hosted, has been copied onto

http://msds.chem.ox.ac.uk/AR/arsenic.html 8/14/2008
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many other sites, often without permission. If you have any doubts about the veracity of the information that you
are viewing, or have any queries, please check the URL that your web browser displays for this page. If the URL
begins "http://msds.chem.ox.ac.uk the page is maintained by the Safety Officer in Physical Chemistry at Oxford
University. If not, this page is a copy made by some other person and we have no responsibiiity for it.

http://msds.chem.ox.ac.uk/AR/arsenic.html 8/14/2008
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Safety data for dibenz(a,h)anthracene

Glossary of ferms on this data sheet.

The information on this web page is provided to help you to work safely, but it is intended to be an overview of
hazards, not a replacement for a fuli Material Safety Data Sheet (MSDS). MSDS forms can be downloaded from
the web sites of many chemical suppliers.

General

Synonyms: 1,2:5,6-benzanthracene, 1,2:5,6-dibenzanthracene, dibenzo(a,h)
anthracene, DBA, 1,2,5,6-DBA

Use: a common poliutant in smoke and used oils

Molecular formula: szH1 4

CAS No: 53-70-3
EINECS No: 200-181-8
Annex | Index. No: 601-041-00-2

Physical data

Appearance: white to light yeliow crystalline solid
Melting point: 266 - 267 C

Boiling point: 524 C

Vapour density:

Vapour pressure:

Density (g cm”3): 1.28
Flash point:

Explosion limits:
Autoignition temperature:
Water solubility:

Stability

Stable. Combustible. Incompatible with strong oxidizing agents.

http:// msds.chem.ox.ac.uk/DI/dibenz(a,h)anthracene.html 8/14/2008
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Toxicology

Harmful if swallowed or inhaled. Experimental carcinogen, tumorigen and
neoplastigen. IARC probable human carcinogen.

Toxicity data
(The meaning of any toxicological abbreviations which appear in this section is
given here.)

IVN-MUS LDLO 10 mg kg’
Risk phrases

(The meaning of any risk phrases which appear in this section is given here.)
R45 R50 R53.

Environmental information

Harmful in the environment - may cause long-term damage.

Transport information

(The meaning of any UN hazard codes which appear in this section is given
here.)
Non-hazardous for air, sea and road freight.

Personal protection
Safety glasses, gloves, good ventilation. Handle as a possible carcinogen.

Safety phrases

(The meaning of any safety phrases which appear in this section Is given
here.)

S45 S53 S60 S61.

[Return to Physical & Theoretical Chemistry Lab. Safety home page.]

This information was last updated on October 8, 2006. We have tried to make it as accurate and useful as
possibie, but can take no responsibility for its use, misuse, or accuracy. We have not verified this information, and
cannot guarantee that it is up-to-date. Note also that the information on the PTCL Safety web site, where this
page was hosted, has been copied onto many other sites, often without permission. If you have any doubts about
the veracity of the information that you are viewing, or have any queries, please check the URL that your web
browser displays for this page. If the URL begins "http://msds.chem.ox.ac.uk/" the page is maintained by the
Safety Officer in Physical Chemistry at Oxford University. If not, this page is a copy made by some other person
and we have no responsibifity for it,

http://msds.chem.ox.ac.uk/DV/ dibenz(a,h)anthracene.html 8/14/2008
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Safety data for chrysene

Glossary of terms on this data sheet.

The information on this web page is provided to help you fo work safely, but itls intended to be an overview of
hazards, not a replacement for a full Material Safety Data Sheet (MSDS). MSDS forms can be downloaded from
the web sites of many chemical suppliers.

General

Synonyms: 1,2-benzophenanthrene, benzo(a)phenanthrene, 1,2-
benzphenanthrene, coal tar pitch, benz(a)phenanthrene, 1,2,5,6-
dibenzonaphthalene

Molecular formula: C4gH,,

CAS No: 218-01-9
EC No: 205-823-4

Physical data

Appearance: crystalline powder
Melting point: 253 C

Boiling point: 448 C

Vapour density:

Vapour pressure:;

Density (g cm‘?’): 1.27
Flash point:

Explosion limiis:
Autoignition temperature:
Water solubility: insoluble

Stability

Stable. Combustible. Incompatible with strong oxidizing agents.

http://msds.chem.ox.ac.uk/CH/chrysene.html 8/14/2008
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Toxicology

Toxic. Confirmed animal carcinogen, possible human carcinogen. Harmful if
swallowed, inhaled or absorbed through the skin.

Toxicity data _
(The meaning of any abbreviations which appear in this section is given here.)

IPR-MUS LD50 >320 mg kg’

Risk phrases
(The meaning of any risk phrases which appear in this section is given here.)
R20 R21 R22 R45 R46.

Transport information

(The meaning of any UN hazard codes which appear in this section is given
here.)

UN No 2811. Packing group |. Hazard class 6.1. CDG UK Transport category
1. EMS No 6.1-04.

Personal protection

Safety glasses, good ventilation, gloves. Handle as a carcinogen. A COSHH
assessment is required.

Safety phrases

(The meaning of any safety phrases which appear in this section 1s given
here.)

83 S7 S9 836 S37 S39 545.

[Return to Physical & Theoretical Chemistry Lab. Safety home page.]

This information was last updated on April 1, 2005. We have tried fo make it as accurate and useful as possible,
but can take no responsibility for its use, misuse, or accuracy. We have not verified this information, and cannot
guarantee that it is up-to-date.

Note also that the information on the PTCL Safety web site, where this page was hosted, has been copied onto
many other sites, often without permission. If you have any doubts about the veracity of the information that you
are viewing, or have any queries, please check the URL that your web browser displays for this page. If the URL
begins "http://msds.chem.ox.ac.uk/ the page is maintained by the Safety Officer in Physical Chemistry at Oxford
University. if not, this page is a copy made by some other person and we have no responsibility for it.

hitp://msds.chem.ox.ac.uk/CH/chrysene.html 8/14/2008
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Safety data for carbazole

Glossary of terms on this data sheet.

The information on this web page is provided to help you o work safely, but it is intended to be an overview of
hazards, not a replacement for a full Material Safety Data Sheet (MSDS). MSDS forms can he downloaded from
the web sites of many chemical suppliers.

General

Synonyms: 8-azafluorene, dibenzopyrrole, diphenylenimine, diphenyleneimide,
USAF EK-600
Molecular formula: C4,HgN

CAS No: 86-74-8
EC No: 201-696-0

Physical data

Appearance: white crystals or light brown powder
Melting point: 245 - 246 C

Boiling point: 335 C

Vapour density:

Vapour pressure: 400 mm Hg at 323 C

Density (g cm"S): 1.1

Fiash point: 220 C (closed cup)
Explosion limits:

Autoignition temperature:
Water solubility: negligible

Stability

Stable. Combustible. Incompatible with strong oxidizing agents, nitrogen
oxides, potassium hydroxide.

http://physchem.ox.ac.uk/msds/CA/carbazole.html 8/14/2008
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Toxicology

Harmful by inhalation or ingestion. May be harmful in contact with skin.
Suspected carcinogen.

Toxicity data
(The meaning of any abbreviations which appear in this section is given here.)

ORL-RAT LDLO 500 mg kg™’
IPR-MUS LD50 200 mg kg™

Risk phrases

(The meaning of any risk phrases which appear in this section is given here.)
R20 R22 R40 R50 R53.

Environmental information

Very toxic to aquatic organisms - may cause long-term damage in the
environment.

Transport information

(The meaning of any UN hazard codes which appear in this section is given

Personal protection
Safety glasses, gloves, good ventilation.

Safety phrases
(The meaning of any safety phrases which appear in this section is given

here.)
S26 S36 S60 S61.

[Return to Physical & Theoretical Chemistry Lab. Safety home page.]

This information was last updated on May 18, 2007. We have tried to make it as accurate and useful as possible,
but can take no responsibility for its use, misuse, or accuracy. We have not verified this information, and cannot
guarantee that it is up-to-date.

Note alsc that the information on the PTCL Safety web site, where this page was hosted, has been copied onto

many other sites, often without permission. If you have any doubts about the veracity of the information that you
are viewing, or have any queries, please check the URL that your web browser displays for this page. If the URL
begins "hitp://ptcl.chem.ox.ac.uk/” or "hitp://physchem.ox.ac.uk/" the page is maintained by the Safety Officer in
Physical Chemistry at Oxford University. If not, this page is a copy made by some other person and we have no

http://physchem.ox.ac.uk/msds/CA/carbazole.html 8/14/2008
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responsibility for it.

http://physchem.ox.ac.uk/msds/CA/carbazole.html 8/14/2008
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Safety data for dioctyl phthalate

Page 1 of 2

Glossary of terms on this data sheet.

The information on this web page is provided to help you to work safely, but it is intended to be an overview of
hazards, not a replacement for a full Material Safety Data Sheet (MSDS). MSDS forms can be downloaded from

the web sites of many chemical suppliers.

General

Synonyms: bis(2-ethylhexyl)phthalate, phthalic acid bis(2-ethylhexyl) ester,
1,2-benzenecarboxylic acid dioctyl ester, DEHP, phthalic acid dioctyl ester,
diethylhexy! phthalate, eviplast 80, eviplast 81, felximel, flexo! DOP, good-rite
GP 264, hatcol DOP, hercoflex 260, jayflex DOP, kodaflex DOP, mollan O,
nuoplaz DOP, octoil, palatinol AH, reomol D 79P, sicol 150, staflex DOP,

further trade names

Use: plasticizer for PVC and other resins. Dielectric fluid. Permitted component

in food packaging material
Molecular formula: C,,H;50,4

Structural formula: CgH 4(COOCHZCH(CZH5)C4H9)2

CAS No: 117-81-7
EC No: 204-211-0
Annex | Index No: 607-317-00-9

Physical data

Appearance: colourless liquid
Melting point: -52 C

Boiling point: 384 C

Vapour density:

Vapour pressure:

Specific gravity: 0.9861

Flash point: 215 C (closed cup)
Explosion limits: 0.3% (lower)
Autoignition temperature: 390 C
Viscosity 0.4 poise

Refractive index 1.4848

Stability

http://msds.chem.ox.ac.uk/DV/dioctyl_phthalate.html
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Stable. Incompatible with strong oxidizing agents. Combustible.

Toxicology

May be harmful by inhalation, ingestion or skin absorption. Laboratory
evidence suggests that high doses during pregnancy may reduce birth weight
of lab animals. May have toxic effects on embryo or fetus. Possible
carcinogen. Skin, eye and respiratory irritant. Typical occupational TLV
3mg/ma3.

Toxicity data
(The meaning of any abbreviations which appear in this section is given here.)

RAT-ORL LD50 31000 mg kg™'
IPR-RAT LD50 30700 mg kg™

Risk phrases

(The meaning of any risk phrases which appear in this section is given here.)
R36 R37 R38 R60 R61.

Environmental information

Biodegrades in water with a half life of 2-3 weeks.

Personal protection
Safety glasses. Adequate ventilation.

Safety phrases
(The meaning of any safety phrases which appear in this section is given

here.)
S45 S53.

[Return fo Physical & Theoretical Chernisiry Lab. Safety home page.]

This information was last updated on December 27, 2006. We have tried to make it as accurate and useful as
possible, but can take no responsibility for its use, misuse, or accuracy. We have not verified this information, and
cannot guarantee that it is up-to-date.

Note also that the information on the PTCL Safety web site, where this page was hosted, has been copied onto
many other sites, often without permission. If you have any doubts about the veracity of the information that you
are viewing, or have any queries, please check the URL that your web browser displays for this page. If the URL
begins "http://msds.chem.ox.ac.uk/ the page is maintained by the Safety Officer in Physical Chemistry at Oxford
University. If not, this page is a copy made by some other person and we have no responsibility for it.

http://msds.chem.ox.ac.uk/DIl/dioctyl_phthalate html 8/14/2008
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Safety data for benzo[k]fluoranthene

Glossary of terms on this data sheet.

The information on this web page is provided to help you fo work safely, but it is intended fo be an overview of
hazards, not a replacement for a full Material Safety Data Sheet (MSDS). MSDS forms can be downloaded from
the web sites of many chemical suppliers.

General

Synonyms: 8,9-benzofluorathene, 14,12-benzolk]fluoranthene, benzo(k)
fluoranthene, 2,3,1',8"-binapthylene, B(K)F, BKF

Use:

Molecular formula: CogH4o

CAS No: 207-08-9
EC No:

Physical data

Appearance: yellow crystals
Melting point: 215 -217 C
Boiling point: ca. 480 C
Vapour density:

Vapour pressure:

Density (g cm‘3):

Flash point:

Explosion limits:
Autoignition temperature:
Water solubility: negligible

Stability

Stable. Combustible. Incompatible with strong oxidizing agents.

http://msds.chem.ox.ac.uk/BE/benzo%SBk%SDﬂuoranthene.htmi ' 8/14/2008
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Toxicology

Anticipated human carcinogen. Harmful if swaliowed, inhaled or absorbed
through the skin.

Toxicity data
(The meaning of any abbreviations which appear in this section is given here.)

Risk phrases

(The meaning of any risk phrases which appear in this section is given here.)
R20 R21 R22 R45.

Transport information

Personal protection
Safety glasses, gloves, good ventilation. Handle as a carcinogen.

Safety phrases

(The meaning of any safety phrases which appear in this section is given
here.)

S45 S5563.

[Return to Physical & Theoretical Chemistry Lab. Safety home page. ]

This information was last updated on February 22, 2005. We have tried to make it as accurate and useful as
possible, but can take no responsibility for its use, misuse, or accuracy. We have not verified this information, and
cannot guarantee that it is up-to-date.

Note aiso that the information on the PTCL Safety web site, where this page was hosted, has been copied onta
many other sites, offen without permission. If you have any doubts about the veracity of the information that you
are viewing, or have any queries, please check the URL that your web browser displays for this page. If the URL
begins "hitp://msds.chem.ox.ac.uk/" the page is maintained by the Safety Officer in Physical Chemistry at Oxford
University. If not, this page is a copy made by some other person and we have no responsibiiity for it.

hitp://msds.chem.ox.ac.uk/BE/benzo%SBk%5D{luoranthene.html 8/14/2008
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Safety data for benzo[ghi]perylene

Glossary of terms on this data sheet.

The information on this web page is provided to help you to work safely, but it is infended to be an overview of
hazards, not a replacement for a full Material Safety Data Sheet (MSDS). MSDS forms can be downloaded from
the web sites of many chemical suppliers.

General

Synonyms: 1,12-benzoperylene, 1,12-benzperylene, benzo(g,h,i)perylene
Use:
Molecular formula: CooH4s

CAS No: 191-24-2
EINECS No: 205-883-8

Physical data

Appearance: solid
Melting point: 278 C
Boiling point: 500 C
Vapour density:
Vapour pressure:

Density (g cm"3):

Flash point:

Explosion limits:
Autoignition temperature:
Water solubility: insoluble

Stability

Stable. Combustible. Incompatible with strong oxidizing agents.

Toxicology

http://physchem.ox.ac.uk/msds/BE/benzo%5B ghi%3Dperylene.html 8/14/2008
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May be harmful or act as an irritant - toxicology not fully investigated.

Toxicity data
(The meaning of any toxicological abbreviations which appear in this section is
given here.)

Risk phrases

(The meaning of any risk phrases which appear in this section is given here.)
R50 R53.

Environmental information

Very toxic to aquatic organisms - may cause long-term damage in the aquatic
environment.

Transport information

(The meaning of any UN hazard codes which appear in this section is given

here.)
UN No 3077. Hazard class 9. Packing group lii.

Personal protection
Safety glasses.

Safety phrases
(The meaning of any safety phrases which appear in this section is given

here.)
S22 S24 S25 S60 S61.

[Return to Physical & Theoretical Chemistry Lab. Safety home page.]

This information was last updated on August 18, 2006. We have tried to make it as accurate and useful as
possible, but can take no responsibility for its use, misuse, or accuracy. We have not verified this information, and
cannot guarantee that it is up-to-date.

Note also that the information on the PTCL Safety web site, where this page was hosted, has been copied onfo

many other sites, often without permission. If you have any doubts about the veracity of the information that you

are viewing, or have any queries, please check the URL that your web browser displays for this page. If the URL
begins "http://ptcl.chem.ox.ac.uk/" or "http://physchem.ox.ac.uk/" the page is maintained by the Safety Officer in
Physical Chemistry at Oxford University. If not, this page is a copy made by some other person and we have no
responsibility for it.

http://physchem.ox.ac.uk/msds/BEfbenzo%SBghi%SDpererne.html 8/14/2008
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Safety data for benzo[b]fluoranthene

Glossary of terms on this data sheet.

The information on this web page is provided to help you fo work safely, but it is intended to be an overview of
hazards, not a replacement for a full Material Safety Data Sheet (MSDS). MSDS forms can be downloaded from
the web sites of many chemical supptliers.

General

Synonyms: 3,4-benzofluoranthene, benz[e]acenaphthanthrylene, 3,4-benz[e]
acenaphthanthrylane, 2,3-benzofluoranthene, benzofluoranthrene, benzole]
fluoranthene

Use:

Molecular formula: C,qH45

CAS No: 205-99-2
EINECS No: 205-911-9
EC index No: 601-024-00-4

Physical data

Appearance: off-white to tan powder
Melting point: 163 - 165 C

Boiling point:

Vapour density:

Vapour pressure:

Density (g cm“s):

Flash point:

Explosion limits:
Autoignition temperature:
Water solubility:

Stability

Stable. Incompatible with strong oxidizing agents.

http://msds.chem.ox.ac.uk/BE/benzo%5Bb%5Dfluoranthene.html 8/14/2008
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Toxicology
Toxic. Probable human carcinogen. May act as an irritant.

Toxicity data
(The meaning of any toxicological abbreviations which appear in this section is
given here.)

Risk phrases
(The meaning of any risk phrases which appear in this section is given here.)
R45 R50 R53.

Environmental information

Very harmful to aquatic organisms - may cause long-term damage to the
environment.

Transport information

(The meaning of any UN hazard codes which appear in this section is given
here.)

Personal protection

Safety glasses, good ventilation, disposable gloves. Treat as a possible
carcinogen.

Safety phrases

(The meaning of any safety phrases which appear in this section is given
here.)

545 S53 S60 S61.

[Return to Physical & Theoretical Chemistry Lab. Safety home page.]

This information was last updated on September 2, 2003. We have tried to make it as accurate and useful as
possible, but can take no responsibility for its use, misuse, or accuracy. We have not verified this information, and
cannot guarantee that it is up-to-date.

Note also that the information on the PTCL Safety web site, where this page was hosted, has been copied onto
many other sites, often without permission. If you have any doubts about the veracity of the information that you
are viewing, or have any queries, please check the URL that your web browser displays for this page. 1f the URL
begins "hitp://msds.chem.ox.ac.uk/ the page is maintained by the Safety Officer in Physical Chemistry at Oxford
University. If not, this page is a copy made by some other person and we have no responsibility for it.

hﬁp://msds.chem.ox.ac.uk/BE/benzo%SBb%SDﬂuoranthene.htmI 8/14/2008
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Safety data for benzo(a)pyrene

Glossary of terms on this data sheet.

The information on this web page is provided to help you to work safely, but it is infended to be an overview of
hazards, not a replacement for a full Material Safety Data Sheet (MSDS). MSDS forms can be downloaded from
the web sites of many chemical suppliers.

General

Synonyms: 1,2-benzopyrene, 6,7-benzopyrene, benzola]pyrene, B(a)P, BP,
3,4-benzopyrene, benzo[d,e,fichrysene, 3,4-benzpyrene, benzpyrene, 3,4-
benzylpyrene, 3,4-benz[a]pyrene, 3,4-BP, 3,4-benzopyrene

Molecular formula: CooHy 5

CAS No: 50-32-8
EINECS No: 200-028-5
EU Index No: 601-032-00-3

Physical data

Appearance: yellow crystals or powder [found in cigarette smoke, coal tar, fuel
exhaust gas and in many other sources]
Melting point: 176 C

Boiling point: 495 C

Vapour density: 8.7 (air = 1)

Vapour pressure:

Density (g cm’?’): 1.351

Flash point:

Explosion limits:

Autoignition temperature:

Water solubility: slight

Stability

http://msds.chem.ox.ac.uk/BE/benzo(a)pyrene.html 8/14/2008
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Stable. Incompatible with strong oxidizing agents.

Toxicology

POISON. This material is an experimental carcinogen, mutagen, tumorigen,
neoplastigen and teratogen. It is a probable carcinogen in humans and a
known human mutagen. IARC Group 2A carcinogen. It is believed to cause
bladder, skin and lung cancer. Exposure to it may damage the developing
foetus. May cause reproductive damage. May be transferred to nursing infants
through mother's milk. Skin, respiratory and eye irritant. May cause changes fo
the colour and properties of skin. Exposure to sunlight can increase the skin
damage caused by this chemical.

Toxicity data
(The meaning of any abbreviations which appear in this section is given here.)

SCU-RAT LD50 50 mg kg™’
IPR-MUS LDLO 500 mg kg™’
IRN-FRG LDLO 11 mg kg™

Risk phrases

(The meaning of any risk phrases which appear in this section is given here.)
R45 R46 R50 R53 R60 R61.

Transport information
(The meaning of any UN hazard codes which appear in this section is given

here.)
Un No 2811. Packing group lil. Hazard class 6.1.

Environmental information

Very toxic in the environment - may cause long-term damage.

Personal protection

Restricted material. Only to be used by trained workers. Prepare a full risk
assessment before starting work. Safety glasses, gloves, good ventilation.
Handle as a carcinogen. Do not dry sweep spills because of the risk of
increasing the amount of airborne material.

Safety phrases
(The meaning of any safety phrases which appear in this section is given

here.)

http://msds.chem.ox.ac.uk/BE/benzo(a)pyrene.html 8/14/2008
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S45 853 S60 S61.

[Return to Physical & Theoretical Chemistry Lab. Safety home page.]

This information was last updated on December 20, 2004. We have fried to make it as accurate and useful as
possible, but can take no responsibiiity for its use, misuse, or accuracy. We have not verified this information, and
cannot guarantee that it is up-to-date.

Note also that the information on the PTCL Safety web site, where this page was hosted, has been copied onto
many other sites, often without permission. If you have any doubts about the veracity of the information that you
are viewing, or have any queries, please check the URL that your web browser displays for this page. if the URL
begins "http://msds.chem.ox.ac.uk/" the page is maintained by the Safety Officer in Physical Chemistry at Oxford
University. If not, this page is a copy made by some other person and we have no responsibility for it.

http://msds.chem.ox.ac.ukaE/benzo(a)pyrene.htmi 8/14/2008
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Chemical Database
Benz[A]Anthracene

Identifications

« CAS Number: 56-55-3

s RCRA Waste Number: U018

« Synonyms/Related:
1, 2-Benzanthracene
1, 2-Benzoanthracene
1,2-Benz(a) anthracene
1,2-Benzanthracene
1,2-Benzanthrazen
1,2-Benzanthrazen [German]
1,2-Benzanthrene
1,2-Benzoanthracene
1,2-Benz[alanthracene
2,3-Benzophenanthrene
2,3-Benzphenanthrene
BENZ{A) ANTHRACENE
Benz{a) anthracene [Polycyclic aromatic compounds]
Benz(a) anthracene [Polycyclic aromatic hydrocarbons]
Benzanthracene
Benzanthrene
Benzo(g) anthracene
Benzo{b) phenanthrene
Benzoanthracene
Benzo[alanthracene
Benzo[alphenanthrene
Benzo{blphenanthrene
BenzfAjAnthracene
Naphthanthracene
Tetraphene

OOOOOOOOOOOOOOOOOOOOOOOOO

Related Resources

+ USDOT Hazardous Materials Table 49 CFR 172.101
An online version of the USDOT's listing of hazardous materials from 49CFR 172.101. This table can be sorted by proper
shipping name, UN/NA ID and/or by primary hazard class/division.

e 2004 ERG (Emergency Response Guidebook}
Have you ever wondered what those four digit numbers on the placards on the side of trucks and rail cars mean? Our
online 2004ERG will give you your answer. This is an online version of the guidebook produced by the USDOT for first
responders during the initial phase of a Dangerous goods/HazMat incident.

» US DOT Hazardous Materials Transportation Placards
Hazardous materials placards (DOT placards) are required when shipping hazardous materialg in the United States, Canada
and Mexico. These pages provide US DOT definitions for each hazmat placard.

» Guide for Handling Household Chemicals
Things you can do to make your home safer.

» Molarity, Molality and Normality
Introduces stoichiometry and explains the differences between molarity, molality and normality.

» Molar Mass Calculations and Javascript Calculator
Molar mass calculations are explained and there is a JavaScript calculator to aid calcutations.

» Periodic Table of Elements
provides comprehensive data for each element of the periodic table of elements including up to 40 properties, names in 10
languages and common chemical compounds. Information also provided for 3,600 nuclides and 4,400 nuclide decay modes.

Editor's note: Some chemicals in this database contain more information than others due to the original reason this
information was collected and how the compilation was accomplished.

While working with material safety data sheets (MSDS), I found that manufacturers sometimes used obscure names

hitp://environmentalchemistry.com/yogi/chemicals/cn/ Benz%5BA%S5DAnthracene.html 8/14/2008
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for constituent chemicals and I didn't always have a good idea of what I was dealing with, To resolve this problem,
pver the years, I compiled chemical names and identifiers into a personal database, cross referencing regulatory and
health safety information when possible. Colleagues and friends eventually started suggesting that I make my data
available on this website so that others could benefit from my efforts -- which I finally did in 2004. The mare
common, regulated and/or hazardous a chemical is, the more information 1 will have likely collected it.

Further notes are below.

Trademarks

If you are aware of ary synonyms listed above that are registered trademarks, please contact us with relevant information so that trademarks can be
appropriately noted.

Notes about mixtures

Some chemicals listed in this database or not pure chemical compounds, rather they are mixtures/solutions of chemicals. It is not uncommon for wide
range of molar ratios of a mixture to be lumped together as "synonyms” of the same "chemical”. In some instances chemicals that are very stmilar from
a heaith & safety and/or regulatory standpoint also may have been lmped together.

Reference Sources

Bata for this database was compited from: hundreds of Materlal Safety Data Sheets (MSDS) of common industriai and household products; the
Hazardous Materials Table from the United States "Code of Federal Regulations” title 49 section 172.101; the Natlonal Institute for Occupational Safety
and Health Pocket Guide to Chemical Hazards; the US DOT 1996, 2000 & 2004 Emergency Response Guidebooks; U.S. National Library of Medicine and
many other retated rescurces. :

http://environmentalchemistry.com/yo gi/chemicals/cn/Benz%5BA%5D Anthracene.html 8/14/2008
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Safety data for indeno[1,2,3-cd]pyrene

Glossary of terms on this data sheet.

The information on this web page is provided to help you to work safely, but it is intended fo be an overview of
hazards, not a replacement for a full Material Safety Data Sheet (MSDS). MSDS forms can be downioaded from
the web sites of many chemical suppiiers.

General

Synonyms: 1,10-(1,2-phenylene)pyrene, 1,10-(o-phenylene)pyrene, o-
phenylenepyrene, 2,3-phenylenepyrene, 2,3,0-phenylenepyrene, IP
Use:

Molecular formula: C5oH 4o

CAS No: 193-39-5
EINECS No: 205-893-2

Physical data

Appearance: solid
Melting point: 161 - 163 C
Boiling point: 536 C
Vapour density:

Vapour pressure:

Density (g cm"a):

Flash point:

Explosion limits:
Autoignition temperature:
Water solubility:

Stability
Stable. Incompatible with strong oxidizing agents.
Toxicology

Limited evidence that this material may be carcinogenic.

Toxicity data

(The meaning of any toxicological abbreviations which appear in this section is
given here.)

http://msds.chem.ox.ac.uk/IN/indeno%5B1,2,3 ~cd%5Dpyrene.html 8/14/2008
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Risk phrases
(The meaning of any risk phrases which appear in this section is given here.)
R40.

Transport information

(The meaning of any UN hazard codes which appear in this section is given
here.)
Non-hazardous for air, sea and road freight.

Personal protection

Treat as potentially hazardous - many multi-ring aromatic compounds are
suspected carcinogens.

Safety phrases

(The meaning of any safety phrases which appear in this section is given
here.)

S36 S37 S45.

[Retumn to Physical & Theoretical Chemistry Lab. Safety home page.]

This information was last updated on May 10, 2005. We have tried fo make it as accurate and useful as possible,
but can take no responsibiiity for its use, misuse, or accuracy. We have not verified this information, and cannot
guarantee that it is up-to-date.

Note also that the information on the PTCL Safety web site, where this page was hosted, has been copied onto
many other sites, often without permission. If you have any doubts about the veracity of the information that you
are viewing, or have any queries, please check the URL that your web browser displays for this page. If the URL
begins "hitp://msds.chem.ox.ac.uk/" the page is maintained by the Safety Officer in Physical Chemistry at Oxford
University. If not, this page is a copy made by some other person and we have no responsibility for it

hitp://msds.chem.ox.ac.uk/IN/indeno%5B1,2,3-cd%5Dpyrene.html 8/14/2008
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Safety data for pyrene

The information on this web page is provided to help you to work safely, but it is intended fo be an overview of
hazards, not a replacement for a full Material Safety Data Sheet (MSDS). MSDS forms can be downloaded from
the web sites of many chemical suppliers.

General

Synonyms: beta-pyrene, coal tar pitch volatiles
Molecular formula: C4gH,4

CAS No: 129-00-0
EC No: 204-927-3

Physical data

Appearance: yellow or white crystals and powder
Melting point: 149 - 151 C

Boiling point: 404 C

Vapour density:

Vapour pressure:

Specific gravity:

Flash point:

Explosion limits:

Autoignition temperature:

Stability
Stable. Incompatible with strong oxidizing agents. Flammable.

Toxicology

http://msds.chem.ox.ac.uk/PY/pyrene.htiml 8/14/2008
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Harmful if swallowed. May be harmful by inhalation or through skin contact -
readily absorbed through skin. Irritant. Toxicology not fully investigated.

Toxicity data
(The meaning of any toxicological abbreviations which appear in this section is
given here.)

ORL-RAT LD50 2700 mg kg™’
Risk phrases

(The meaning of any risk phrases which appear in this section is given here.)
R10 R22 R36 R37 R38.

Personal protection

Safety glasses. Adequate ventilation.

[Return to Physical & Theoretical Chemistry Lab. Safety home page.]

This information was last updated on August 24, 2005. We have tried to make it as accurate and useful as
possible, but can take no responsibility for its use, misuse, or accuracy. We have not verified this information, and
cannot guarantee that it is up-to-date.

Note also that the information on the PTCL Safety web site, where this page was hosted, has been copied onio
many other sites, often without permission. If you have any doubts about the veracity of the information that you
are viewing, or have any queries, please check the URL that your web browser displays for this page. If the URL
begins "hitp.//msds.chem.ox.ac.uk/" the page is maintained by the Safety Officer in Physical Chemistry at Oxford
University. If not, this page is a copy made by some other person and we have no responsibility for it.

http://msds.chem.ox.ac.uk/PY/pyrene.html 8/14/2008
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Safety data for naphthalene

Glossary of terms on this data sheet.

The information on this web page is provided to help you to work safely, but it is intended to be an overview of
hazards, not a replacement for a full Material Safety Data Sheet (MSDS). MSDS forms can be downloaded from
the web sites of many chemical suppliers.

General

Synonyms: albocarbon, mighty 150, mighty rd1, moth flakes, NCI-C52904,
white tar, naphthalin, naphthene, camphor tar, tar camphor, moth balls
Molecular formula: C44Hg

CAS No: 91-20-3
EC No: 202-049-5

Physical data

Appearance: white crystals

Melting point: 77 C

Boiling point: 218 C

Specific gravity: 1.14

Vapour pressure: 1 mm Hg at 20 C
Vapour density: 4.4 g/l

Flash point: 88 C

Explosion limits: 0.9 - 5.9%
Autoignition temperature:

Stability

Stable. Flammable - avoid sources of ignition. incompatible with oxidizing
agents. Heat-sensitive. Sublimes slowly at room temperature.

Toxicology

http://msds.chem.ox.ac.uk/NA/naphthalene.html 8/14/2008
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May cause irritation. Toxic by inhalation or ingestion. TLV 10 ppm. Sensitizer.
Possible carcinogen.

Toxicity data
(The meaning of any abbreviations which appear in this section is given here.)

ORL-CHD LDLO 100 mg kg™’
UNR-HMN LDLO 29 mg kg
ORL-MUS LD50 533 mg kg™’
IVN-MUS LD50 100 mg kg™!
ORL-RBT LD50 3000 mg kg™
Irritation data

EYE-RBT 100 mg/mid
SKN-RBT 495 mg open mid

Risk phrases
(The meaning of any risk phrases which appear in this section is given here.)

R20 R21 R22 R36 R37 R38 R43 R45.

Personal protection
Safety glasses. Use efficient ventilation.

Safety phrases
(The meaning of any safety phrases which appear in this section is given

here.)
S16 S26 S36 S37 S39 S45.

This information was last updated on September 4, 2003. Although we have tried to make it as accurate and
useful as possible, we can take no responsibility for its use or misuse.

Note also that the information on the PTCL Safety web site, where this page was hosted, has been copied onto
many other sites, often without permission. If you have any doubts about the veracity of the information that you
are viewing, or have any queries, piease check the URL that your web browser displays for this page. If the URL
begins "http://msds.chem.ox.ac.uk/ the page is maintained by the Safety Officer in Physical Chemistry at Oxdord
University. If not, this page is a copy made by some other person and we have no responsibility for it

hitp://msds.chem.ox.ac.uk/NA/naphthalene.html 8/14/2008
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Safety data for anthracene

Click here for data on anthracene in student-friendly format, from the HSci project

Glossary of ferms on this data sheet.

The information on this web page is provided to help you to work safely, but it is intended to be an overview of
hazards, not a replacement for a full Material Safety Data Sheet (MSDS). MSDS forms can be downloaded from
the web sites of many chemical suppliers.

General

Synonyms: anthracin, paranaphthalene, green oil, tetra olive N2G
Molecuiar formula: C,,H4q

CAS No: 120-12-7
EINECS: 204-371-1

Physical data

Appearance: off-white to pale green crystals
Melting point: 215-219C -
Boiling point: 340 C :
Specific gravity: 1.25

Vapour pressure:

Flash point; 121 C (closed cup)

Explosion limits: 0.6% (lower)

Autoignition femperature:

Stability

Stable. Substances to be avoided include strong oxidizing agents,
hypochlorites, chromic acid, fluorine. Flammable.

Toxicology

http://msds.chem.ox.ac.uk/AN/anthracene.html 8/14/2008
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Dust may irritate eyes, throat, nose or lungs. May act as a sensitizer. Possible
turmor promotor. Typical PEL TWA 0.2 mg/m3.

Toxicity data
(The meaning of any abbreviations which appear in this section is given here.)

ORL-MUS Acute 1470-2440 mg kg™’

[PR-MUS LD50 430 mg kg™

Irritation data

(The meaning of any abbreviations which appear in this section is given here.)
SKN-MUS 118 mg mid

Risk phrases

(The meaning of any risk phrases which appear in this section is given here.)
R36 R37 R38 R50 R53.

Environmental information

Harmful in the environment.

Transport information

(The meaning of any UN hazard codes which appear in this section is given

here.)
UN No 3077. Hazard class 9. Packing group .

Personal protection
Safety glasses. Suitable ventilation.

Safety phrases

(The meaning of any safety phrases which appear in this section is given
here.)

S26 S36.

[Return to Physical & Theoretical Chemistry Lab. Safety home page.l

This information was last updated on October 7, 2005. Although we have tried o make it as accurate and useful
as possible, we can take no responsibility for its use or misuse.

Note also that the information on the PTCL Safety web site, where this page was hosted, has been copied onto
many other sites, offen without permission. If you have any doubts about the veracity of the information that you
are viewing, or have any queries, please check the URL that your web browser displays for this page. if the URL
begins "hitp://msds.chem.ox.ac.uk/" the page is maintained by the Safety Officer in Physicai Chemistry at Oxford
University. If not, this page is a copy made by some other person and we have no responsibility for it.

hitp://msds.chem.ox.ac.uk/AN/anthracene html 8/14/2008
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Safety data for acenaphthylene

Page 1 of 2

Glossary of terms on this data sheet.

The information on this web page is provided to help you to work safely, but it is intended to be an overview of
hazards, not a replacement for a full Materia! Safety Data Sheet (MSDS). MSDS forms can be downloaded from

the web sites of many chemical suppliers.

General

Synonyms: cycopenta(de)naphthalene
Use:
Molecular formula: C4,Hg

CAS No: 208-96-8
EINECS No: 205-917-1

Physical data

Appearance: yellow crystalline powder
Melting point: 90 -92 C

Boiling point: 280 C

Vapour density:

Vapour pressure:

Density (g cm"3):

Flash point:

Explosion limits:

Autoignition temperature:

Water solubility:

Stability
Stable. Incompatible with oxidizing agents.

Toxicology

http://msds.chem.ox.ac.uk/AC/acenaphthylene.html

8/14/2008
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Harmful if swallowed. May be harmful if inhaled or absorbed through the skin.
Skin, eye and respiratory irritant. Toxicology not fully investigated.

Toxicity data
(The meaning of any toxicological abbreviations which appear in this section is
given here.)

IPR-RAT LD50 1700 mg kg™
ORL-MUS LD50 1760 mg kg™

Risk phrases

(The meaning of any risk phrases which appear in this section is given here.)
R22 R36 R37 R38.

Transport information

(The meaning of any UN hazard codes which appear in this section is given

here.)
Personal protection
Safety glasses, adequate ventilation.

Safety phrases
(The meaning of any safety phrases which appear in this section is given

here.)
S26 S36 S37 S39.

[Return to Physical & Theoretical Chermistry Lab. Safety home page.]

This information was last updated on August 19, 2003. We have tried to make it as accurate and useful as
possible, but can take no responsibility for its use, misuse, or accuracy. We have not verified this information, and
cannot guarantee that it is up-to-date.

Note also that the information on the PTCL Safety web site, where this page was hosted, has been copied onto
many other sites, often without permission. If you have any doubts about the veracity of the information that you
are viewing, or have any queries, please check the URL that your web browser displays for this page. If the URL
begins "hitp://msds.chem.ox.ac.uk/" the page is maintained by the Safety Officer in Physical Chemistry at Oxford
University. If not, this page is a copy made by some other person and we have no responsibility for it.

http://msds.chem.ox.ac.uk/AC/acenaphthylene.html 8/14/2008
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Chemical Database
2-Methylnaphthalene

Identifications
e« CAS Number: 91-57-6
+ Synonyms/Related:
o .beta.-Methylnaphthalene
o 2-Methylnaphthalene
2-Naphthylmethyl radical
beta-methyl naphthalenes
beta-Methylnaphthalene
c0699
14098
NAPHTALENE,2-METHYL MFC11 H10
Naphthalene, 2-methyl-
o Naphthalene, beta-methyl-

Q0 0 0 0 Q0

Related Resources

¢ USPOT Hazardous Materials Table 49 CFR 172.101
An online version of the USDOT's listing of hazardous materials from 49CFR 172.101. This table can be sorted by proper
shipping name, UN/NA ID and/or by primary hazard ciass/division.

¢« 2004 ERG (Emergency Response Guidebook)
Have you ever wondered what those four digit numbers on the placards on the side of trucks and rail cars mean? Qur
online 2004ERG wiil give you your answer. This is an online version of the guidebook produced by the USDOT for first
responders during the initial phase of a Dangerous goods/HazMat incident,

s US DOT Hazardous Materials Transportation Placards
Hazardous materiais placards (DOT placards) are required when shipping hazardous materials in the United States, Canada
and Mexico, These pages provide US DOT definitions for each hazmat placard.

s Guide for Handiing Household Chemicals
Things you can do to make your heme safer.

» Molarity, Molaiity and Normality
Introduces stoichiometry and explains the differences between molarity, molality and normality.

« Molar Mass Calculations and Javascript Calculator
Molar mass calculations are explained and there is a JavaScript calculator to aid calculations.

» Periodic Table of Elements
Provides comprehensive data for each element of the periodic table of elements including up to 40 properties, names in 10
languages and common chemical compounds. Information also provided for 3,600 nuclides and 4,400 nuclide decay modes.

Editor's note: Some chemicals in this database contain more information than others due to the original reason this
information was collected and how the compilation was accomplished.

While working with material safety data sheets (MSDS), 1 found that manufacturers sometimes used obscure names
for constituent chemicals and I didn't always have a good idea of what I was dealing with. To resolve this problem,
over the years, I compiled chermical names and identifiers into a personal database, ¢ross referencing regulatory and
health safety information when possible, Colleagues and friends eventually started suggesting that I make my data
available on this website so that others could benefit from my efforts -- which [ finally did in 2004. The more
common, regulated and/or hazardeus a chemical is, the more information I will have likely collected it.

Further notes are below.

Trademarks

If you are aware of any synonyms listed above that are registered trademarks, piease contact us with refevant information so that trademarks can be
appropriately noted.

Notes about mixtures

Seme chemicals listed in this database or not pure chemical compounds, rather they are mixtures/solutions of chemicats. It is not uncommon for wide
range of molar ratios of 2 mixture to be lumped together as "synonyms” of the same "ehemical®. I some instances chemicals that are very similar from
a health & safety and/or regulatory standpoint also may have been lumped together.

Reference Sources

http://environmentalchemistry .com/yogi/chemicals/cn/2-Methylnaphthalene.html 8/14/2008
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Data for this database was compiled from: hundreds of Material Safety Data Sheets (MSDS} of common industrial and household products; the
Hazardous Materials Table from the United States "Code of Federal Regulations” title 49 section 172,101; the Nationai Institute for Occupational Safety

and Health Pocket Guide to Chemical Hazards; the US DOT 1996, 2000 & 2004 Emergency Response Guidebooks; U.S. National Library of Medicine and
many other related resources.

http -//environmentalchemistry.com/yogi/chemicals/cn/2-Methylnaphthalene. html 8/14/2008
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Safety data for 2-butanone

Gilossary of terms on this data sheet.

The information on this web page is provided to help you to work safely, but it is intended to be an overview of
hazards, not a replacement for a full Material Safety Data Sheet (MSDS). MSDS forms can be downloaded from
the web sites of many chemical suppliers.

General

Synonyms: methylacetone, ethyl methyl ketone, methyl ethyl ketone, MEK,
butanone, MEETCO

Molecuiar formula: C 4HSO

CAS No: 78-93-3
EINECS No: 201-159-0

Physical data

Appearance: colourless liquid
Melting point: -87 C

Boiling point: 80 C

Vapour density: 2.49 (air = 1)
Vapour pressure: 71t mm Hg at20 C
Density (g cm‘3): 0.805

Flash point: -3 C

Explosion limits: 1.8% - 10.1%
Autoignition temperature: 515 C
Water solubility:

Stability

Stable. Highly flammable. Incompatible with oxidizing agents, bases, strong
reducing agents. Protect from moisture.

Toxicology

http://physchem.ox.ac.uk/msds/BU/2-butanone.himl 8/14/2008
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Severe eye irritant. Can cause CNS depression. Skin irritant. May be harmful
by ingestion, inhalation or through skin contact. May cause dermatitis.

Toxicity data
(The meaning of any abbreviations which appear in this section is given here.)

ORL-RAT LD50 2737 mg kg™
IHL-RAT LC50 23500 mg/m3/8h

IPR-RAT LD50 607 mg kg’
ORL-MUS LD50 4050 mg kg™

IHL-MAM LC50 38 g m™
IHL-MUS LC50 32 g/m3/4h

Irritation data

EYE-HMN 350 ppm

SKN-RBT 500 mg/24 mod
SKN-RBT 402 mg/24h mid
SKN-RBT 14 mg/24h open mid

Risk phrases
(The meaning of any risk phrases which appear in this section is given here.)
R11 R36 R37.

Transport information

(The meaning of any UN hazard codes which appear in this section Is given
here.)
Hazard class: 3.0. UN No 1193. Packing group: Il

Personal protection
Safety glasses, adquate ventilation.

Safety phrases
(The meaning of any safety phrases which appear in this section is given

here.)
59 S516 S25 833.

[Return to Physical & Theoretical Chemistry Lab. Safety home page.]

This information was last updated on February 7, 2005. We have tried to make it as accurate and useful as
possible, but can take no responsibility for its use, misuse, or accuracy. We have not verified this information, and
cannot guarantee that it is up-fo-date.

http://physchem.ox.ac.uk/msds/BU/2-butanone.html 8/14/2008
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Note also that the information on the PTCL Safety web site, where this page was hosted, has been copied onto

many other sites, often without permission. If you have any doubts about the veracity of the information that you
are viewing, or have any gueries, piease check the URL that your web browser displays for this page. if the URL
begins "hitp://picl.chem.ox.ac.uk/™ or "http://physchem.ox.ac.uk/ the page is maintained by the Safety Officer in
Physical Chemistry at Oxford University. If not, this page is a copy made by some other person and we have no
responsibility for it.

http://physchem.ox.ac.uk/msds/BU/2-butanone.himl 8/14/2008
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Safety data for m-xylene

Giossary of terms on this data sheet.

The information on this web page is provided to help you to work safely, but it is intended fo be an overview of
hazards, not a replacement for a full Material Safety Data Sheet (MSDS). MSDS forms can be downloaded from
the web sites of many chemicat suppliers.

General

Synonyms: m-dimethylbenzene, meta-xylene, 1,3-dimethylbenzene, 1,3-xylene

Molecuiar formula: CBH1 0

CAS No: 108-38-3
EC No: 203-576-3

Physical data

Appearance: colouriess liquid

Melting point: -48 C

Roiling point: 138 - 138 C

Vapour density: 3.7

Vapour pressure: 16 mm Hg at 37.7 C
Specific gravity: 0.868

Flash point: 25 C

Explosion limits: 1.1 % -7 %
Autoignition temperature: 527 C

Stability
Stable. Incompatible with oxidizing agents. Flammable.

Toxicology

http://msds.chem.ox.ac.uk/XY/m-xylene.html 8/14/2008
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Harmful by inhalation, ingestion or skin absorption. Narcotic effects. Readily
absorbed through skin. May cause dermatitis. High concentrations can cause
severe irritation. Reproductive hazard. Typical PEL 100 ppm. ‘

Toxicity data
(The meaning of any abbreviations which appear in this section is given here.)

ORL-RAT LD50 5000 mg kg’

Risk phrases
(The meaning of any risk phrases which appear in this section is given here.)
R10 R20 R21 R22 R36 R37 R38.

Personal protection
Safety glasses. Good ventilation.

Safety phrases
(The meaning of any safety phrases which appear in this section is given

here.)
S25.

[Return to Physical & Theoretical Chemistry Lab. Safety home page.]

This information was last updated on September 6, 2005. We have tried to make it as accurate and useful as
possible, but can take no responsibility for its use, misuse, or accuracy. We have not verified this information, and
cannot guarantee that it is up-to-date.

Note also that the information on the PTCL Safety web site, where this page was hosted, has been copied onto
many other sites, often without permission. If you have any doubts about the veracity of the information that you
are viewing, or have any gueries, please check the URL that your web browser displays for this page. If the URL
begins "hiftp://msds.chem.ox.ac.uk/" the page is maintained by the Safety Officer in Physical Chemistry at Oxford
University. If not, this page is a copy made by some other person and we have no responsibility for it.

http://msds.chem.ox.ac.uk/X Y/m-xylene.html 8/14/2008
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Safety data for toluene

Click here for data on toluene in student-friendly format, from the HSci project

Glossary of terms on this data sheet.

The information on this web page is provided to help you to work safely, but it is intended to be an overview of
hazards, not a replacement for a full Material Safety Data Shest (MSDS). MSDS forms can be downloaded from
the web sites of many chemical suppliers.

General

Synonyms: methylbenzene, phenylmethane, toluol, antisal 1A, CP 25,
methacide, methylbenzol, NCI-C07272, RCRA waste number U220, toiu-sol
Uses: Solvent

Molecular formula: C7H8

CAS No: 108-88-3
EC No: 203-625-9
Annex | Index No: 601-021-00-3

Physical data

Appearance: Colourless liquid with a benzene-like odour (odour threshold 0.17
ppm)

Melting point: -93 C

Boiling point: 110.6 C

Specific gravity: 0.865

Vapour pressure: 22 mm Hg at 20 C (vapour density 3.2)

Flash point: 4 C

Explosion limits: 1% - 7%

Autoignition temperature: 536 C

Stability

Stable. Substances to be avoided: oxidizing agents, oxygen, moisture. Highly

http://msds.chem.ox.ac.uk/TO/toluene html 8/14/2008
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flammable. Hygroscopic.

Toxicology

Toxic by inhalation, ingestion or by absorption through skin. Serious irritant.
Experimental teratogen.

Toxicity data
(The meaning of any abbreviations which appear in this section is given here.)

ORL-RAT LD50 636 mg kg™

IPR-RAT LD50 1332 mg kg™

ORL-HMN LDLO 50 mg kg™

IPR-MUS LD50 59 mg kg™’

IHL-MAM LC50 30 g m™3

Irritation data

(The meaning of any abbreviations which appear in this section is given here.)
EYE-HMN 300 ppm.

SKN-RBT 435 mg mild.

Risk phrases

(The meaning of any risk phrases which appear in this section is given here.)
R11 R23 R24 R25.

Transport information
(The meaning of any UN hazard codes which appear in this section is given

here.)
Hazard class 3.0 Packing group |l. UN No 1294. IMDG class 3.

Personal protection
Safety glasses. Good ventilation.

Safety phrases
(The meaning of any safety phrases which appear in this section is given

[Return to Physical & Theoretical Chemistry Lab. Safety home page.|

This information was last updated on September 5, 2005. Although we have tried to make it as accurate and
useful as possible, we can take no responsibility for its use or misuse.

http://msds.chem.ox.ac.uk/TO/toluene. html 8/14/2008
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Note aiso that the information on the PTCL Safety web site, where this page was hosted, has been copled onio
many other sites, often without permission. If you have any doubts about the veracity of the information that you
are viewing, or have any queries, please check the URL. that your web browser displays for this page. If the URL
begins "http://msds.chem.ox.ac.uk/" the page is maintained by the Safety Officer in Physical Chemistry at Oxford
University. If not, this page is a copy made by some other person and we have no responsibility for it.

http://msds.chem.ox.ac.uk/TO/toluene.himl 8/14/2008
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Safety data for ethylbenzene

The information on this web page is provided to heip you to work safely, but it is intended to be an overview of
hazards, not a replacement for a full Materiai Safety Data Sheet (MSDS). MSDS forms can be downloaded from
the web sites of many chemical suppliers.

General

Synonyms: phenylethane, EB, ethylbenzol, ethyl benzene
Molecular formula: CgH, 4

CAS No: 100-41-4
EC No: 202-849-4

Physical data

Appearance: colourless liquid
Melting point: -95 C

Boiling point: 136 C

Vapour density: 3.7

Vapour pressure: 10 mm Hg at 20 C
Specific gravity: 0.867

Flash point: 156 C

Explosion limits: 1 % - 6.7 %
Autoignition temperature: 432 C

Stability
Stable. iIncompatible with oxidizing agents. Flammable.

Toxicology

May be harmful by inhalation, ingestion or through skin contact. Causes severe
eye irritation. Skin and respiratory system irritant. Experimental teratogen.
Narcotic in high concentration.

Toxicity data
(The meaning of any abbreviations which appear in this section is given here.)

ORL-RAT LD50 3500 mg kg™
SKN-RBT LD50 17800 mg kg™

http://msds.chem.ox.ac.uk/ET/ethylbenzene. html 8/14/2008
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IHL-GPG LCLO 10000 ppm

Irritation data

(The meaning of any abbreviations which appear in this section is given here.)
SKN-RBT 15 mg/24h open mid.

Risk phrases

(The meaning of any risk phrases which appear in this section is given here.)
R10 R36 R37 R38.

Personal protection

Safety glasses. Good ventilation.

[Return to Physical & Theoretical Chemistry Lab. Safety home page. ]

This information was last updated on April 14, 2005. We have tried to make it as accurate and useful as possible,
but can take no responsibility for its use, misuse, or accuracy. We have not verified this information, and cannot
guarantee that it is up-to-date.

Note also that the information on the PTCL Safety web site, where this page was hosted, has been copied onto
many other sites, often without permission. If you have any doubts about the veracity of the information that you
are viewing, or have any queries, please check the URL. that your web browser displays for this page. if the URL
begins "hitp://msds.chem.ox.ac.uk the page is maintained by the Safety Officer in Physical Chemistry at Oxford
University. [f not, this page is a copy made by some other person and we have no responsibility for it.

http://msds.chem.ox.ac.uk/ET/ethylbenzene. html 8/14/2008
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Safety data for benzene

The information on this web page is provided to help you to work safely, but it is intended to be an overview of
hazards, not a replacement for a full Material Safety Data Sheet (MSDS). MSDS forms can be downloaded from
the web sites of many chemical suppliers.

General

Synonyms: (6)annulene, benzin, benzol, benzole, benzolene, phene, phenyl
hydride, pyrobenzole, coal naphtha
Molecular formula: CgHg

CAS No: 71-43-2
EC No: 200-753-7
Annex | Index No: 601-020-00-8

Physical data

Appearance: colourless liquid

Melting point: 5.5 C

Boiling point: 80 C

Specific gravity: 0.87

Vapour pressure: 74.6 mm Hg at 20 C
Flash point: -11 C

Explosion limits: 1.3 % -8 %
Autoignition temperature: 561 C

Stability

Stable. Substances to be avoided include strong oxidizing agents, sulfuric acid,
nitric acid, halogens. Highly flammabile.

http://msds.chem.ox.ac.uk/BE/benzene.html 8/14/2008
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Toxicology

This material is a known carcinogen. The risks of using it in the laboratory must
be fully assessed before work begins. TLV 10 ppm. Short-term exposure may
cause a variety of effects, including nausea, vomiting, dizziness, narcosis,
reduction in biood pressure, CNS depression. Skin contact may lead to
dermatitis. Long-term exposure may lead to irreversible effects. Severe eye
irritant. Skin and respiratory irritant.

Toxicity data
(The meaning of any abbreviations which appear in this section is given here.)

ORL-MAN LDLO 50 mg kg~?
IHL-HMN LCLO 2000 ppm/5h

ORL-RAT LD50 930 mg kg™’
IHL-MUS LC50 9980 ppm

IPR-MUS LD50 340 mg kg
ORL-MUS LD50 4700 mg kg™’

Risk phrases
(The meaning of any risk phrases which appear in this section is given here.)
R11 R23 R24 R25 R36 R38 R45 R48 R65.

Personal protection

Safety glasses, gloves, good ventilation. Thought should be given to using an
alternative, safer product.

Safety phrases

(The meaning of any safety phrases which appear in this section is given
here.)

845 553.

[Return to Physical & Theoretical Chemistry Lab. Safety home page.]

This information was last updated on April 18, 2006. Although we have tried to make it as accurate and useful as
possible, we can take no responsibility for its use or misuse.

Note also that the information on the PTCL Safety web site, where this page was hosted, has been copied onto
many other sites, often without permission. If you have any doubts about the veracity of the information that you
are viewing, or have any queries, please check the URL that your web browser displays for this page. If the URL
begins "hitp:/msds.chem.ox.ac.uk/" the page is maintained by the Safety Officer in Physical Chemistry at Oxford
University. If not, this page is a copy made by some other person and we have no responsibility for it.

http://msds.chem.ox.ac.uk/BE/benzene html 8/14/2008
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OSHA %Al

Protecting Workers
from Heat Stress

Heat lliness
Exposure to heat can cause illness and death. The
most serious heat iliness is heat stroke. Other heat
illnesses, such as heat exhaustion, heat cramps and
heat rash, should also be avoided.

There are precautions your employer should take
any time temperatures are high and the job involves
physical work.

Risk Factors for Heat lliness

» High temperature and humidity, direct sun exposure,
no breeze or wind

* Low liquid intake; previous heat illnesses
* Heavy physical labor

» Waterproof clothing

* No recent exposure to hot workplaces

Symptoms of Heat Exhaustion
» Headache, dizziness, or fainting
» Weakness and wet skin
« Irritability or confusion
 Thirst, nausea, or vomiting

Symptoms of Heat Stroke

* May be confused, unable to think clearly, pass out,
collapse, or have seizures (fits)

* May stop sweating

To Prevent Heat lliness, Your Employer Should

* Provide training about the hazards
leading to heat stress and how to
prevent them.

* Provide a lot of cool water to workers
close to the work area. At least one pint
of water per hour is needed.

For more complete information:

® Occupational
‘ Safety and Health
Administration

U.S. Department of Labor
www.osha.gov (800) 321-OSHA

OSHA 3154-08-10R v2




» Schedule frequent rest periods with
water breaks in shaded or air-
conditioned areas.

Routinely check workers who are at risk

of heat stress due to protective clothing

and high temperature.

Consider protective clothing that provides cooling.

How You Can Protect Yourself
and Others

Know signs/symptoms of heat illnesses; monitor
yourself; use a buddy system.

Block out direct sun and other heat sources.

Drink plenty of fluids. Drink often and
BEFORE you are thirsty.

» Avoid beverages containing alcohol or
caffeine.

» Wear lightweight, light colored, loose-

fitting clothes.

» Be aware that poor physical condition,
some health problems (such as high
blood pressure or diabetes), pregnancy,
colds and flu, and some medications can
increase your personal risk. If you are

under treatment, ask your healthcare
provider.

What to Do When a Worker is Il from the Heat

« Call a supervisor for help. If the supervisor is not
available, call 911.

* Have someone stay with the worker until help
arrives.

* Move the worker to a cooler/shaded area.
* Remove outer clothing.

» Fan and mist the worker with water; apply ice (ice
bags or ice towels).

* Provide cool drinking water, if able to drink.
IF THE WORKER IS NOT ALERT or seems confused,

this may be a heat stroke. CALL 911 IMMEDIATELY
and apply ice as soon as possible.

If you have any questions or concerns, call OSHA
at 1-800-321-OSHA.

For more complete information:

® Occupational
‘ Safety and Health
Administration

U.S. Department of Labor
www.osha.gov (800) 321-OSHA
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OSHA Technical Manual

Directive Number: TED 01-00-015
Effective Date: 1/20/1999

SECTION III: CHAPTER 4

HEAT STRESS

Contents:

1. Introduction
II. Heat Disorders and Health Effects
III. Investigation Guidelines

Iv. Sampling Methods
V. Control

VI. Personal Protective Equipment
VIL. Bibliography

Appendix I11:4-1 Heat Stress: General Workplace Review
Appendix IT1:4-2 Heat Stress-Related Iliness/Accident Follow-Up
Appendix I11:4-3 Measurement of Wet Bulb Globe Temperature

For problems with accessibility in using figures and illustrations in this document, please contact the
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I. INTRODUCTION.

Operations involving high air temperatures, radiant heat sources, high humidity, direct physical contact with hot objects, or
strenuous physical activities have a high potential for inducing heat stress in employees engaged in such operations. Such places
include: iron and steel foundries, nonferrous foundries, brick-firing and ceramic plants, glass products facilities, rubber products
factories, electrical utilities (particularly boiler rooms), bakeries, confectioneries, commercial kitchens, laundries, food canneries,
chemical plants, mining sites, smelters, and steam tunnels.

Outdoor operations conducted in hot weather, such as construction, refining, asbestos removal, and hazardous waste site
activities, espedially those that require workers to wear semipermeable or impermeable protective clothing, are also likely to
cause heat stress among exposed workers.

A. CAUSAL FACTORS.

1. Age, weight, degree of physical fitness, degree of acclimatization, metabolism, use of alcohol or drugs, and a
variety of medical conditions such as hypertension all affect a person's sensitivity to heat. However, even the type
of clothing worn must be considered. Prior heat injury predisposes an individual to additional injury.

2. Itis difficult to predict just who will be affected and when, because individual susceptibility varies. In addition,
environmental factors include more than the ambient air temperature. Radiant heat, air movement, conduction,
and relative humidity all affect an individual's response to heat.

B. DEFINITIONS.

1. The American Conference of Governmental Industrial Hygienists (1992) states that workers should not be
permitted to work when their deep body temperature exceeds 38°C (100.4°F).

2. Heat is a measure of energy in terms of quantity.
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3. A calorie is the amount of heat required to raise 1 gram of water 1°C (based on a standard temperature of 16.5
to 17.5°C).

4. Conduction is the transfer of heat between materials that contact each other. Heat passes from the warmer
material to the cooler material. For example, a warker's skin can transfer heat to a contacting surface if that
surface is cooler, and vice versa.

5. Convection is the transfer of heat in a moving fluid. Air flowing past the body can cool the body if the air
temperature is cool. On the other hand, air that exceeds 35°C (95°F) can increase the heat load on the body.

6. Evaporative cooling takes place when sweat evaporates from the skin. High humidity reduces the rate of
evaporation and thus reduces the effectiveness of the body's primary cooling mechanism.

7. Radiation is the transfer of heat energy through space. A worker whose body temperature is greater than the
temperature of the surrounding surfaces radiates heat to these surfaces. Hot surfaces and infrared light sources
radiate heat that can increase the body's heat load.

8. Globe temperature is the temperature inside a blackened, hollow, thin copper globe.
9. Metabolic heat is a by-product of the body's activity.

10. Natural wet bulb (NWB) temperature is measured by exposing a wet sensor, such as a wet cotton wick fitted
over the bulb of a thermometer, to the effects of evaporation and convection. The term natural refers to the
movement of air around the sensor.

11. Dry bulb (DB) temperature is measured by a thermal sensor, such as an ordinary mercury-in-glass
thermometer, that is shielded from direct radiant energy sources.

II. HEAT DISORDERS AND HEALTH EFFECTS.

A. HEAT STROKE occurs when the body's system of temperature regulation fails and body temperature rises to critical
levels. This condition is caused by a combination of highly variable factors, and its occurrence is difficult to predict. Heat
stroke is a medical emergency. The primary signs and symptoms of heat stroke are confusion; irrational behavior; loss of
consciousness; convulsions; a lack of sweating (usually); hot, dry skin; and an abnormally high body temperature, e.g., a
rectal temperature of 41°C (105.8°F). If body temperature is too high, it causes death. The elevated metabolic
temperatures caused by a combination of work load and environmental heat load, both of which contribute to heat
stroke, are also highly variable and difficult to predict.

If a worker shows signs of possible heat stroke, professional medical treatment should be obtained immediately. The
worker should be placed in a shady area and the outer clothing should be removed. The worker's skin should be wetted
and air movement around the worker should be increased to improve evaporative cooling until professional methods of
cooling are initiated and the seriousness of the condition can be assessed. Fluids should be replaced as soon as possible.
The medical outcome of an episode of heat stroke depends on the victim's physical fitness and the timing and
effectiveness of first aid treatment.

Regardless of the worker's protests, no employee suspected of being ill from heat stroke should be sent home or left
unattended unless a physician has specifically approved such an order.

B. HEAT EXHAUSTION. The signs and symptoms of heat exhaustion are headache, nausea, vertigo, weakness, thirst, and
giddiness. Fortunately, this condition responds readily to prompt treatment. Heat exhaustion should not be dismissed
lightly, however, for several reasons. One is that the fainting associated with heat exhaustion can be dangerous because
the victim may be operating machinery or controlling an operation that should not be left unattended; moreover, the
victim may be injured when he or she faints. Also, the signs and symptoms seen in heat exhaustion are similar to those
of heat stroke, a medical emergency.

Workers suffering from heat exhaustion should be removed from the hot envirenment and given fiuid replacement. They
should also be encouraged to get adequate rest.

C. HEAT CRAMPS are usually caused by performing hard physical labor in a hot environment. These cramps have been
attributed to an electrolyte imbalance caused by sweating. It is important to understand that cramps can be caused by
both too much and too little salt. Cramps appear to be caused by the lack of water replenishment. Because sweat is a
hypotonic solution (£0.3% NaCl), excess salt can build up in the body if the water lost through sweating is not replaced.
Thirst cannot be relied on as a guide to the need for water; instead, water must be taken every 15 to 20 minutes in hot
environments.

Under extreme conditions, such as working for 6 to 8 hours in heavy protective gear, a loss of sodium may occur. Recent
studies have shown that drinking commercially available carbohydrate-electrolyte replacement liquids is effective in
minimizing physiological disturbances during recovery.

D. HEAT COLLAPSE ("Fainting"). In heat collapse, the brain does not receive enough oxygen because blood pools in the
extremities. As a result, the exposed individual may lose consciousness. This reaction is similar to that of heat exhaustion
and does not affect the body's heat balance. However, the onset of heat collapse is rapid and unpredictable. To prevent
heat collapse, the worker should gradually become acclimatized to the hot environment.
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E. HEAT RASHES are the most common problem in hot work environments. Prickly heat is manifested as red papules and
usually appears in areas where the clothing is restrictive. As sweating increases, these papules give rise to a prickling
sensation. Prickly heat occurs in skin that is persistently wetted by unevaporated sweat, and heat rash papules may
become infected if they are not treated. In most cases, heat rashes will disappear when the affected individual returns to
a cool environment.

F. HEAT FATIGUE. A factor that predisposes an individual to heat fatigue is lack of acclimatization. The use of a program
of acclimatization and training for work in hot environments is advisable. The signs and symptoms of heat fatigue include
impaired performance of skilled sensorimotor, mental, or vigilance jobs. There is no treatment for heat fatigue except to
remove the heat stress before a more serious heat-related condition develops.

III. INVESTIGATION GUIDELINES.

These guidelines for evaluating employee heat stress approximate those found in the 1992-1993 ACGIH publication, Threshold
Limit Values for Chemical Substances and Physical Agents and Biological Exposure Indices.

A. EMPLOYER AND EMPLOYEE INTERVIEWS.

1. The inspector will review the OSHA 200 Log and, if possible, the OSHA 101 forms for indications of prior heat
stress problems.

2. Following are some questions for employer interviews: What type of action, if any, has the employer taken to
prevent heat stress problems? What are the potential sources of heat? What employee complaints have been
made?

3. Following are some questions for employee interviews: What heat stress problems have been experienced? What
type of action has the employee taken to minimize heat stress? What is the employer's involvement, i.e., does
employee training include information on heat stress? (Appendix I11:4-1 lists factors to be evaluated when
reviewing a heat stress situation, and Appendix I11:4-2 contains a follow-up checklist.)

B. WALKAROUND INSPECTION. During the walkaround inspection, the investigator will: determine building and
operation characteristics; determine whether engineering controls are functioning properly; verify information obtained
from the employer and employee interviews; and perform temperature measurements and make other determinations to
identify potential sources of heat stress. Investigators may wish to discuss any operations that have the potential to
cause heat stress with engineers and other knowledgeable personnel. The walkaround inspection should cover all
affected areas. Heat sources, such as furnaces, ovens, and boilers, and relative heat load per employee should be noted.

C. WORK-LOAD ASSESSMENT.

1. Under conditions of high temperature and heavy workload, the CSHO shouid determine the work-load category of
each job (Table III:4-1 and Figure III:4-1). Work-load category is determined by averaging metabolic rates for the
tasks and then ranking them:

1. Light work: up to 200 kcal/hour
2. Medium work: 200-350 kcal/hour
3. Heavy work: 350-500 kcal/hour

2. Cool Rest Area: Where heat conditions in the rest area are different from those in the work area, the metabolic
rate (M) should be calculated using a time-weighted average, as follows:

Equation III: 4-1. Average Metabolic Rate

(M)t )+ (MNE)+...+(M (L)

Average,,
(t)H(t)+...(t)
where: M metabolic rate
t = time in minutes

In some cases, a videotape is helpful in evaluating work practices and metabolic load.

FIGURE III:4-1. ACTIVITY EXAMPLES

Light hand work: writing, hand knitting

Heavy hand work: typewriting

Heavy work with one arm: hammering in nails (shoemaker, upholsterer)
Light work with two arms: filing metal, planing wood, raking the garden
Moderate work with the body: cleaning a fioor, beating a carpet

Heavy work with the body: railroad track laying, digging, barking trees

http://www.osha.gov/dts/osta/otm/otm_iii/otm_iii_4.html

Page 3 of 11

1/7/2011



OSHA Technical Manual (OTM) - Section III: Chapter I'V: Heat Stress

Sample Calculation: Assembly line work using a heavy hand tool

Walking along 2.0 kcal/min

Intermediate value between heavy work with two arms and light 3.0 kcal/min
work with the body
Add for basal metabolism 1.0 kcal/min

Total: 6.0 kcal/min

Source: ACGIH 1992.

TABLE III:4-1. ASSESSMENT OF WORK

Body position and movement kcal/min*
Sitting 0.3
Standing 0.6
Walking 2.0-3.0
Walking uphill add 0.8 for every meter (yard) rise
Type of work Average kcal/min Range kcal/min
Hand work
Light 0.4 0.2-1.2
Heavy 0.9

Work: One arm
Light 1.0 0.7-2.5

Heavy 1.7

Work: Both arms
Light 1.5 1.0-3.5
Heavy 2.5

Work: Whole body

Light 3.5 2.5-15.0
Moderate 5.0
Heavy 7.0
Very heavy 9.0

* For a "standard" worker of 70 kg body weight (154 Ibs) and 1.8m? body surface (19.4 ftz).

Source: ACGIH 1992.

IV. SAMPLING METHODS.

A. BODY TEMPERATURE MEASUREMENTS. Although instruments are available to estimate deep body temperature by
measuring the temperature in the ear canal or on the skin, these instruments are not sufficiently reliable to use in
compliance evaluations.

B. ENVIRONMENTAL MEASUREMENTS. Environmental heat measurements should be made at, or as close as possible
to, the specific work area where the waorker is exposed. When a worker is not continuously exposed in a single hot area
but moves between two or more areas having different levels of environmental heat, or when the environmental heat
varies substantially at a single hot area, environmental heat exposures should be measured for each area and for each
level of environmental heat to which employees are exposed.

C. WET BULB GLOBE TEMPERATURE INDEX.

1. Wet Bulb Globe Temperature (WBGT) should be calculated using the appropriate formula in Appendix I11:4-2. The
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WBGT for continuous all-day or several hour exposures should be averaged over a 60-minute period. Intermittent
exposures should be averaged over a 120-minute period. These averages should be calculated using the following
formula:

Equation III:4-2. Average Web Bulb Globe Tempetature (WBGT)

Average, sy = (WBGT )(t,)+ (WBGT )(t,)+...+(WBGT ()

(E)+(E)+..(E,)
For indoor and outdoor conditions with no solar ioad, WBGT is calculated as:

WBGT = 0.7NWB + 0.3GT

For outdoors with a solar load, WBGT is calculated as

WBGT = 0.7NWB + 0.2GT + 0.108

where: WBGT = Wet Bulb Globe Temperature Index

NWB = Nature Wet-Bulb Temperature
DB = Dry-Bulb Temperature
GT = Globe Temperature

2. The exposure limits in Table III:4-2 are valid for employees wearing light clothing. They must be adjusted for the
insulation from clothing that impedes sweat evaporation and other body cooling mechanisms. Use Table III:4-3 to
correct Table II1:4-2 for various kinds of clothing.

3. Use of Table IIL:4-2 requires knowledge of the WBGT and approximate workload. Workload can be estimated
using the data in Table I11:4-1, and sample calculations are presented in Figure II1:4-1.

D. MEASUREMENT. Portable heat stress meters or monitors are used to measure heat conditions. These instruments can
calculate both the indoor and outdoor WBGT index according to established ACGIH Threshold Limit Value equations. With
this information and information on the type of work being performed, heat stress meters can determine how long a
person can safely work or remain in a particular hot environment. See Appendix I11:4-2 for an alternate method of

calculation.
TABLE III:4-2. PERMISSIBLE HEAT EXPOSURE THRESHOLD LIMIT VALUE
e Work Load* ------------
Work/rest regimen Light Moderate Heavy
Continuous work 30.0°C (86°F) 26.7°C (80°F) 25.0°C (77°F)
75% Work, 25% rest, each hour 30.6°C (87°F)  28.0°C (82°F) 25.9°C (78°F)
50% Work, 50% rest, each hour 31.4°C (89°F)  29.4°C (85°F) 27.9°C (82°F)
25% Work, 75% rest, each hour 32.2°C (90°F)  31.1°C (88°F) 30.0°C (86°F)

*Values are in °C and °F, WBGT.

These TLV's are based on the assumption that nearly all acclimatized, fully clothed workers with
adequate water and salt intake should be able to function effectively under the given working
conditions without exceeding a deep body temperature of 38°C (100.4° F). They are also based on
the assumption that the WBGT of the resting place is the same or very close to that of the
workplace. Where the WBGT of the work area is different from that of the rest area, a
time-weighted average should be used (consult the ACGIH 1992-1993 Threshold Limit Values for
Chemical Substances and Physical Agents and Biological Exposure Indices (1992).

These TLV's apply to physically fit and acclimatized individuals wearing light summer clothing. If
heavier clothing that impedes sweat or has a higher insulation value is required, the permissible
heat exposure TLV's in Table I11:4-2 must be reduced by the corrections shown in Table II1:4-3.

Source: ACGIH 1992.
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E. OTHER THERMAL STRESS INDICES.

1. The Effective Temperature index (ET) combines the temperature, the humidity of the air, and air velocity.
This index has been used extensively in the field of comfort ventilation and air-conditioning. ET remains a
useful measurement technique in mines and other places where humidity is high and radiant heat is low.

2. The Heat-Stress Index (HSI) was developed by Belding and Hatch in 1965. Aithough the HSI considers all
environmental factors and work rate, it is not completely satisfactory for determining an individual worker's
heat stress and is also difficult to use.

TABLE III:4-3. WBGT CORRECTION FACTORS IN °C

Clothing type Clo* value WBGT correction
Summer lightweight working clothing 0.6 0
Cotton coveralls 1.0 -2
Winter work clothing 1.4 -4
Water barrier, permeable 1.2 -6

*Clo: Insulation value of clothing. One clo = 5.55 keal/m?/hr of heat exchange by radiation
and convection for each degree °C difference in temperature between the skin and the
adjusted dry bulb temperature.

Note: Deleted from the previous version are trade names and "fully encapsulating suit, '
gloves, boots and hood" including its clo value of 1.2 and WBGT correction of -10.

Source: ACGIH 1992.
V. CONTROL.

Ventilation, air cooling, fans, shielding, and insulation are the five major types of engineering controls used to reduce heat stress
in hot work environments. Heat reduction can also be achieved by using power assists and tools that reduce the physical
demands placed on a worker.

However, for this approach to be successful, the metabolic effort required for the worker to use or operate these devices must
be less than the effort required without them. Another method is to reduce the effort necessary to operate power assists. The
worker should be allowed to take frequent rest breaks in a cooler environment.

A. ACCLIMATIZATION.

1. The human body can adapt to heat exposure to some extent. This physiological adaptation is called
acclimatization. After a period of acclimatization, the same activity will produce fewer cardiovascular demands. The
worker will sweat more efficiently (causing better evaporative cooling), and thus will more easily be able to
maintain normal body temperatures.

2. A properly designed and applied acclimatization program decreases the risk of heat-related ilinesses. Such a
program basically involves exposing employees to work in a hot environment for progressively longer periods.
NIOSH (1986) says that, for workers who have had previous experience in jobs where heat levels are high enough
to produce heat stress, the regimen should be 50% exposure on day one, 60% on day two, 80% on day three, '
and 100% on day four. For new workers who will be similarly exposed, the regimen should be 20% on day one,
with a 20% increase in exposure each additional day.

B. FLUID REPLACEMENT. Cool (50°-60°F) water or any cool liquid (except alcoholic beverages) should be made available
to workers to encourage them to drink small amounts frequently, e.g., one cup every 20 minutes. Ample supplies of
liquids should be placed close to the work area. Although some commercial replacement drinks contain salt, this is not
necessary for acclimatized individuals because most people add enough salt to their summer diets.

C. ENGINEERING CONTROLS.

1. General ventilation is used to dilute hot air with cooler air (generally cooler air that is brought in from the
outside). This technique clearly works better in cooler climates than in hot ones. A permanently installed
ventilation system usually handles large areas or entire buildings. Portable or local exhaust systems may be more
effective or practical in smaller areas.

2. Air treatment/air cooling differs from ventilation because it reduces the temperature of the air by removing
heat (and sometimes humidity) from the air.

3. Air conditioning is a method of air cooling, but it is expensive to install and operate. An alternative to air
conditioning is the use of chillers to circulate cool water through heat exchangers over which air from the
ventilation system is then passed; chillers are more efficient in cooler climates or in dry climates where
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1.

2.

3.

1.

evaporative cooling can be used.

Local air cooling can be effective in reducing air temperature in specific areas. Two methods have been used
successfully in industrial settings. One type, cool rooms, can be used to enclose a specific workplace or to offer a
recovery area near hot jobs. The second type is a portable blower with built-in air chiller. The main advantage of a
blower, aside from portability, is minimal set-up time.

Another way to reduce heat stress is to increase the air flow or convection using fans, etc. in the work area (as
long as the air temperature is less than the worker's skin temperature). Changes in air speed can help workers
stay cooler by increasing both the convective heat exchange (the exchange between the skin surface and the
surrounding air) and the rate of evaporation. Because this method does not actually cool the air, any increases in
air speed must impact the worker directly to be effective.

If the dry bulb temperature is higher than 35°C (95°F), the hot air passing over the skin can actually make the
worker hotter. When the temperature is more than 35°C and the air is dry, evaporative cooling may be improved
by air movement, although this improvement will be offset by the convective heat. When the temperature exceeds
35°C and the relative humidity is 100%, air movement will make the worker hotter. Increases in air speed have no
effect on the body temperature of workers wearing vapor-barrier clothing.

Heat conduction methods include insulating the hot surface that generates the heat and changing the surface
itself.

Simple engineering controls, such as shields, can be used to reduce radiant heat, i.e. heat coming from hot
surfaces within the worker's line of sight. Surfaces that exceed 35°C (95°F) are sources of infrared radiation that
can add to the worker's heat load. Flat black surfaces absorb heat more than smooth, polished ones. Having
cooler surfaces surrounding the worker assists in cooling because the worker's body radiates heat toward them.

With some sources of radiation, such as heating pipes, it is possible to use both insulation and surface
modifications to achieve a substantial reduction in radiant heat. Instead of reducing radiation from the source,
shielding can be used to interrupt the path between the source and the worker. Polished surfaces make the best
barriers, although special glass or metal mesh surfaces can be used if visibility is a problem.

Shields should be located so that they do not interfere with air flow, unless they are also being used to reduce
convective heating. The reflective surface of the shield should be kept clean to maintain its effectiveness.

D. ADMINISTRATIVE CONTROLS AND WORK PRACTICES.

Training is the key to good work practices. Unless all employees understand the reasons for using new, or
changing old, work practices, the chances of such a program succeeding are greatly reduced.

NIOSH (1986) states that a good heat stress training program should include at least the following components:

Knowledge of the hazards of heat stress;

Recognition of predisposing factors, danger signs, and symptoms;

Awareness of first-aid procedures for, and the potential health effects of, heat stroke;
Employee responsibilities in avoiding heat stress;

Dangers of using drugs, including therapeutic ones, and alcohol in hot work environments;
Use of protective clothing and equipment; and

Purpose and coverage of environmental and medical surveillance programs and the advantages of worker
participation in such programs.

Hot jobs should be scheduled for the cooler part of the day, and routine maintenance and repair work in hot areas
should be scheduled for the cooler seasons of the year.

E. WORKER MONITORING PROGRAMS.

Every worker who works in extraordinary conditions that increase the risk of heat stress should be personally
monitored. These conditions include wearing semipermeable or impermeable clothing when the temperature
exceeds 21°C (69.8°F), working at extreme metabolic loads (greater than 500 kcal/hour), etc.

Personal monitoring can be done by checking the heart rate, recovery heart rate, oral temperature, or extent of
body water loss.

To check the heart rate, count the radial pulse for 30 seconds at the beginning of the rest period. If the heart rate
exceeds 110 beats per minute, shorten the next work period by one third and maintain the same rest period.

The recovery heart rate can be checked by comparing the pulse rate taken at 30 seconds (P,) with the pulse rate
taken at 2.5 minutes (P,) after the rest break starts. The two pulse rates can be interpreted using Table III:4-4.

Oral temperature can be checked with a clinical thermometer after work but before the employee drinks water. If
the oral temperature taken under the tongue exceeds 37.6°C, shorten the next work cycle by one third.

Body water loss can be measured by weighing the worker on a scale at the beginning and end of each work day.
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The worker's weight loss should not exceed 1.5% of total body weight in a work day. If a weight loss exceeding
this amount is observed, fluid intake should increase.

F. OTHER ADMINISTRATIVE CONTROLS. The following administrative controls can be used to reduce heat stress:

Reduce the physical demands of work, e.g., excessive lifting or digging with heavy objects;

= Provide recovery areas, e.g., air-conditioned enclosures and rooms;

Use shifts, e.g., early morning, cool part of the day, or night work;

Use intermittent rest periods with water breaks;

Use relief workers;

Use worker pacing; and

Assign extra workers and limit worker occupancy, or the number of workers present, especially in confined or
enclosed spaces.

TABLE III:4-4. HEART RATE RECOVERY CRITERIA

Heart rate recovery pattern Py Difference between
P, and P,

Satisfactory recovery <90 -

High recovery (Conditions may require further study) 90 10

No recovery (May indicate too much stress) 90 <10

PERSONAL PROTECTIVE EQUIPMENT.

A. REFLECTIVE CLOTHING, which can vary from aprons and jackets to suits that completely enclose the worker from

neck to feet, can stop the skin from absorbing radiant heat. However, since most reflective clothing does not allow air
exchange through the garment, the reduction of radiant heat must more than offset the corresponding loss in
evaporative cooling. For this reason, reflective clothing should be worn as loosely as possible. In situations where radiant
heat is high, auxiliary cooling systems can be used under the reflective clothing.

B. AUXILIARY BODY COOLING.

1.

Commercially available ice vests, though heavy, may accommodate as many as 72 ice packets, which are usually
filled with water. Carbon dioxide (dry ice) can also be used as a coolant. The cooling offered by ice packets lasts
only 2 to 4 hours at moderate to heavy heat loads, and frequent replacement is necessary. However, ice vests do
not encumber the worker and thus permit maximum mobility. Cooling with ice is also relatively inexpensive.

Wetted clothing is another simple and inexpensive personal cooling technique. It is effective when reflective or
other impermeable protective clothing is worn. The clothing may be wetted terry cloth coveralls or wetted
two-piece, whole-body cotton suits. This approach to auxiliary cooling can be quite effective under conditions of
high temperature and low humidity, where evaporation from the wetted garment is not restricted.

Water-cooled garments range from a hood, which cools only the head, to vests and "long johns," which offer
partial or complete body cooling. Use of this equipment requires a battery-driven circulating pump, liquid-ice
coolant, and a container.

Although this system has the advantage of allowing wearer mobility, the weight of the components limits the
amount of ice that can be carried and thus reduces the effective use time. The heat transfer rate in liquid cooling
systems may limit their use to low-activity jobs; even in such jobs, their service time is only about 20 minutes per
pound of cooling ice. To keep outside heat from melting the ice, an outer insulating jacket should be an integral
part of these systems.

Circulating air is the most highly effective, as well as the most complicated, personal cooling system. By
directing compressed air around the body from a supplied air system, both evaporative and convective cooling are
improved. The greatest advantage occurs when circulating air is used with impermeable garments or double
cotton overalls.

One type, used when respiratory protection is also necessary, forces exhaust air from a supplied-air hood ("bubble
hood") around the neck and down inside an impermeable suit. The air then escapes through openings in the suit.
Air can also be supplied directly to the suit without using a hood in three ways:

m by a single inlet;
m by a distribution tree; or
= by a perforated vest.

In addition, a vortex tube can be used to reduce the temperature of circulating air. The cooled air from this tube
can be introduced either under the clothing or into a bubble hood. The use of a vortex tube separates the air
stream into a hot and cold stream; these tubes also can be used to supply heat in cold climates. Circulating air,
however, is noisy and requires a constant source of compressed air supplied through an attached air hose.
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that of getting air to the work area itself. These systems should therefore be used in work areas where workers
are not required to move around much or to climb. Another concern with these systems is that they can lead to

frequently.

stress contributes to overall heat stress. Chemical protective clothing such as totally encapsulating chemical protection
suits will also add to the heat stress problem.
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APPENDIX III:4-1. HEAT STRESS: GENERAL WORKPLACE REVIEW.

NOTE: Listed below are sample questions that the Compliance Officer may wish to consider when investigating heat stress in the
workplace.

WORKPLACE DESCRIPTION.

Type of business

Heat-producing equipment or processes used
Previous history (if any) of heat-related problems
At "hot" spots:

Sow>

m Is the heat steady or intermittent?

= Number of employees exposed?

= For how many hours per day?

m Is potable water available?

m Are supervisors trained to detect/evaluate heat stress symptoms?

ARE EXPOSURES TYPICAL FOR A WORKPLACE IN THIS INDUSTRY?

Weather at Time of Review

Temperature

Humidity

Air velocity

Is Day Typical of Recent Weather Conditions?
(Get information from the Weather Bureau)

Heat-Reducing Engineering Controls

mUopw»

m

http://www.osha.gov/dts/osta/otm/otm_iii/otm_iii 4.html

One problem with this system is the limited mobility of workers whose suits are attached to an air hose. Another is

dehydration. The cool, dry air feels comfortable and the worker may not realize that it is important to drink liquids

C. RESPIRATOR USAGE. The weight of a self-contained breathing apparatus (SCBA) increases stress on a worker, and this

American Conference of Governmental Industrial Hygienists (ACGIH). 1990. Documentation of the Threshold Limit Values and Biological

American Conference of Governmental Industrial Hygienists (ACGIH). 1992. 1992-1993 Threshold Limit Values for Chemical Substances

American Industrial Hygiene Association (AIHA). 1975. Heating and Cooling for Man in Industry. 2nd ed. Akron, OH: American Industrial

Ramsey, J. D., Buford, C. L., Beshir, M.Y., and Jensen, R .C. Effects of Workplace Thermal Conditions on Safe Work Behavior. Journal of

Page 9 of 11
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OSHA Technical Manual (OTM) - Section III: Chapter IV: Heat Stress

Ventilation in place?

Ventilation operating?

Air conditioning in place?

Air conditioning operating?

Fans in place?

Fans operating?

Shields or insulation between sources and employees?
Are reflective faces of shields clean?

ZErAwn IO

WORK PRACTICES TO DETECT, EVALUATE, AND PREVENT OR REDUCE HEAT STRESS.

Training program?

Content?

Where given?

For whom?

Liquid replacement program?

Acclimatization program?

Work/rest schedule?

Scheduling of work (during cooler parts of shift, cleaning and maintenance during shut-downs, etc.)
Cool rest areas (including shelter at outdoor work sites)?

Heat monitoring program?

Personal Protective Equipment

Reflective clothing in use?

Ice and/or water-cooled garments in use?

Wetted undergarments (used with reflective or impermeable clothing) in use?
Circulating air systems in use?

First Aid Program

Trained personnel?

Provision for rapid cool-down?

Procedures for getting medical attention?

Transportation to medical facilities readily available for heat stroke victims?
Medical Screening and Surveillance Program

Content?

Who manages program?

Additional Comments

XECCAVPAODOZEr A mIOIMUuNw>

(Use additional pages as needed.)
APPENDIX III: 4-2. HEAT STRESS-RELATED ILLNESS OR ACCIDENT FOLLOW-UP.

Describe events leading up to the episode.

Evaluation/comments by other workers at the scene.

Work at time of episode (heavy, medium, light)?

How long was affected employee working at site prior to episode?

Medical history of affected worker, if known.

Appropriate engineering controls in place?

Appropriate engineering controls in operation?

Appropriate work practices used by affected employee(s)?

Appropriate personal protective equipment available?

Appropriate personal protective equipment in use?

Medical screening for heat stress and continued surveillance for signs of heat stress given other employees?
Additional comments regarding specific episode(s): (Use additional pages as needed.)

APPENDIX III: 4-3. MEASUREMENT OF WET BULB GLOBE TEMPERATURE.

rasmIomnmoow>

Measurement is often required of those environmental factors that most nearly correlate with deep body temperature and other
physiological responses to heat. At the present time, the Wet Bulb Globe Temperature Index (WBGT) is the most used technique to
measure these environmental factors. WBGT values are calculated by the following equations:

Equation II1:4-4. Indoor or Outdoor Wet Bulb Globe Temperature Indexes (WBGI) Indoor or cutdoors with no solar load

WBGT = 0.7NWB + 0.3GT

Outdoors with solar load
WBGT = 0.7NWB + 0.2GT + 0.1DB

where: WBGT = Wet Bulb Globe Temperature Index
NWB = Natural Wet-Bulb Temperature
DB = Dry-Bulb (air) Temperature
GT = Globe Thermometer Temperature

http://www.osha.gov/dts/osta/otm/otm_iii/otm_iii 4.html
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OSHA Technical Manual (OTM) - Section III: Chapter IV: Heat Stress

The determination of WBGT requires the use of a black globe thermometer, a natural (static) wet-bulb thermometer, and a dry-bulb
thermometer. The measurement of environmental factors shall be performed as follows:

1. The range of the dry and the natural wet-bulb thermometers should be -5°C to +50°C, with an accuracy of £0.5°C. The dry bulb
thermometer must be shielded from the sun and the other radiant surfaces of the environment without restricting the airflow around
the bulb. The wick of the natural wet bulb thermometer should be kept wet with distilled water for at ieast one-half hour before the
temperature reading is made. It is not enough to immerse the other end of the wick into a reservoir of distilled water and wait until the
whole wick becomes wet by capillarity. The wick must be wetted by direct application of water from a syringe one-half hour before
each reading. The wick must cover the bulb of the thermometer and an equal length of additional wick must cover the stem above the
bulb. The wick should always be clean, and new wicks should be washed before using.

2. A globe thermometer, consisting of a 15 cm (6-inch) in diameter holiow copper sphere painted on the outside with a matte black
finish, or equivalent, must be used. The bulb or sensor of a thermometer (range -5°C to +100°C with an accuracy of £0.5°C) must be
fixed in the center of the sphere. The globe thermometer should be exposed at least 25 minutes before it is read.

3. A stand should be used to suspend the three thermometers so that they do not restrict free air flow around the bulbs and the
wet-bulb and globe thermometer are not shaded.

4. It is permissible to use any other type of temperature sensor that gives a reading similar to that of a mercury thermometer under the
same conditions.

5. The thermometers must be placed so that the readings are representative of the employee's work or rest areas, as appropriate.
Once the WBGT has been estimated, employers can estimate workers' metabolic heat load (see Tables III:4-1 and III:4-2) and use the

ACGIH method to determine the appropriate work/rest regimen, clothing, and equipment to use to control the heat exposures of
workers in their facilities.

Freedom of Information Act | Privacy & Security Statement | Disclaimers | Customer Survey | Important Web Site Notices | International | Contact Us

Page 11 of 11
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Occupational Safety and Health Administration

OSHA 3156

U.S. Department of Labor
1998

THE COLD STRESS EQUATION

LOW TEMPERATURE + WIND SPEED + WETNESS

When the body
is unable to
warm itself,
serious cold-
related illnesses
and injuries may
occur, and
permanent
tissue damage
and death may
result.
Hypothermia
can occur when
land tempera-
tures are above
freezing or water
temperatures are
below 98.6°F/
37°C. Cold-
related illnesses
can slowly
overcome a
person who has
been chilled by
low tempera-
tures, brisk
winds, or wet
clothing.

= INJURIES & ILLNESS

Wind Speed (MPH)

010 20 3040

30°F/-1.1°C — .
Little Danger
e (Caution)
20°F/-6.7°C — Freezing to Exposed Flesh
within 1 Hour
10° F/-12.2°C —
Danger

0°Fl-17.8°C — Freezing to Exposed Flesh
within 1 Minute

-10°F/-233°C —

-20°F/-289°C —

-30°F/-34.4°C — Extreme Danger
Freezing to Exposed Flesh
within 30 Seconds

-40° FI-40° C

-50° F/-45.6° C

Adapted from: ACGIH
Threshold Limit Values,
Chemical Substances
and Physica Agents
Biohazard Indices,
1998-1999.




FROST BITE

What Happens to the Body:

FREEZING IN DEEP LAYERS OF SKIN AND TISSUE; PALE, WAXY-WHITE
SKIN COLOR; SKIN BECOMES HARD and NUMB; USUALLY AFFECTS
THE FINGERS, HANDS, TOES, FEET, EARS, and NOSE.

What Should Be Done: (land temperatures)

= Move the person to a warm dry area. Don't leave the person alone.

= Remove any wet or tight clothing that may cut off blood flow to the affected
area.

« DO NOT rub the affected area, because rubbing causes damage to the skin
and tissue.

= Gently place the affected area in a warm (105°F) water bath and monitor the
water temperature to slowly warm the tissue. Don’t pour warm water
directly on the affected area because it will warm the tissue too fast causing
tissue damage. Warming takes about 25-40 minutes.

= After the affected area has been warmed, it may become puffy and blister.
The affected area may have a burning feeling or numbness. When normal
feeling, movement, and skin color have returned, the affected area should be
dried and wrapped to keep it warm. Note: If there is a chance the affected
area may get cold again, do not warm the skin. If the skin is warmed and
then becomes cold again, it will cause severe tissue damage.

= Seek medical attention as soon as possible.



HYPOTHERMIA - (Medical Emergency)

What Happens to the Body:

NORMAL BODY TEMPERATURE (98.6° F/37°C ) DROPS TO OR BELOW 95°F
(35°C); FATIGUE OR DROWSINESS; UNCONTROLLED SHIVERING; COOL BLUISH
SKIN; SLURRED SPEECH; CLUMSY MOVEMENTS; IRRITABLE, IRRATIONAL OR
CONFUSED BEHAVIOR.

What Should Be Done: (land temperatures)

« Call for emergency help (i.e., Ambulance or Call 911).

= Move the person to a warm, dry area. Don't leave the person alone. Remove any
wet clothing and replace with warm, dry clothing or wrap the person in blankets.

= Have the person drink warm, sweet drinks (sugar water or sports-type drinks) if they
are alert. Avoid drinks with caffeine (coffee, tea, or hot chocolate) or alcohol.

= Have the person move their arms and legs to create muscle heat. If they are unable
to do this, place warm bottles or hot packs in the arm pits, groin, neck, and head
areas. DO NOT rub the person’s body or place them in warm water bath. This may
stop their heart.

What Should Be Done: (water temperatures)

= Call for emergency help (Ambulance or Call 911). Body heat is lost up to 25 times
faster in water.

« DO NOT remove any clothing. Button, buckle, zip, and tighten any collars, cuffs,
shoes, and hoods because the layer of trapped water closest to the body provides
a layer of insulation that slows the loss of heat. Keep the head out of the water and
put on a hat or hood.

= Get out of the water as quickly as possible or climb on anything floating. DO NOT
attempt to swim unless a floating object or another person can be reached because
swimming or other physical activity uses the body’s heat and reduces survival time
by about 50 percent.

= |f getting out of the water is not possible, wait quietly and conserve body heat by

folding arms across the chest, keeping thighs together, bending knees, and crossing
ankles. If another person is in the water, huddle together with chests held closely.



How to Protect Workers

Recognize the environmental and workplace conditions that lead to potential
cold-induced illnesses and injuries.

Learn the signs and symptoms of cold-induced illnesses/injuries and what
to do to help the worker.

Train the workforce about cold-induced illnesses and injuries.

Select proper clothing for cold, wet, and windy conditions. Layer clothing
to adjust to changing environmental temperatures. Wear a hat and gloves, in
addition to underwear that will keep water away from the skin (polypropylene).

Take frequent short breaks in warm dry shelters to allow the body to warm up.
Perform work during the warmest part of the day.

Avoid exhaustion or fatigue because energy is needed to keep muscles warm.
Use the buddy system (work in pairs).

Drink warm, sweet beverages (sugar water, sports-type drinks). Avoid drinks
with caffeine (coffee, tea, or hot chocolate) or alcohol.

Eat warm, high-calorie foods like hot pasta dishes.

Workers Are at Increased Risk When...

They have predisposing health conditions such as cardiovascular disease,
diabetes, and hypertension.

They take certain medication (check with your doctor, nurse, or pharmacy
and ask if any medicines you are taking affect you while working in cold
environments).

They are in poor physical condition, have a poor diet, or are older.
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Daily Excavation Safety Checklist

Company

Date

Project Name

Approx. Temp.

Project Location

Approx. Wind Dir.

Job Number

Safety Rep

Excavation Depth & Width Soil Classification

Protective System Used

Activities In Excavation

Competent Person

Excavation > 4 feet deep? ___Yes ___ No If YES, fill out a Confined Space Permit
PRIOR to ANY person entering the excavation.

NOTE: Trenches over 4 feet in depth are considered excavations. Any items
marked NO on this form MUST be remediated prior to any employees entering the
excavation.

YES

NO

N/A

DESCRIPTION

GENERAL

Employees protected from cave-ins & loose rock/soil that could roll into the excavation

Spoils, materials & equipment set back at least 2 feet from the edge of the excavation.

Engineering designs for sheeting &/or manufacturer's data on trench box capabilities on
site

Adequate signs posted and barricades provided

Training (toolbox meeting) conducted w/ employees prior to entering excavation

Daily Excavation Checklist Page 1




YES

NO

N/A

DESCRIPTION

UTILITIES

Utility company contacted & given 24 hours notice &/or utilities already located &
marked

Overhead lines located, noted and reviewed with the operator

Utility locations reviewed with the operator, & precautions taken to ensure contact
does not occur

Utilities crossing the excavation supported, and protected from falling materials

Underground installations protected, supported or removed when excavation is
open

WET CONDITIONS

Precautions taken to protect employees from water accumulation (continuous
dewatering)

Surface water or runoff diverted /controlled to prevent accumulation in the excavation

Inspection made after every rainstorm or other hazard increasing occurrence

HAZARDOUS ATMOSPHERES

Air in the excavation tested for oxygen deficiency, combustibles, other contaminants

Ventilation used in atmospheres that are oxygen rich/deficient &/or contains
hazardous substances

Ventilation provided to keep LEL below 10 %

Emergency equipment available where hazardous atmospheres could or do
exist

Safety harness and lifeline used

Supplied air necessary (if yes, contact safety department)

Daily Excavation Checklist Page 2




YES

NO

N/A

DESCRIPTION

ENTRY & EXIT

Exit (i.e. ladder, sloped wall) no further than 25 feet from ANY employee

Ladders secured and extend 3 feet above the edge of the trench

Wood ramps constructed of uniform material thickness, cleated together @ the
bottom

Employees protected from cave-ins when entering or exiting the excavation

Keep 1 copy of each daily excavation checklist on site for the project
duration, and forward the original to the safety director

Daily Excavation Checklist

Page 3
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MEDICAL DATA SHEET

This form must be completed by all on-site personnel prior to the commencement of activities, and
shall be kept by the Site Health and Safety Officer during site activities. This form must be
delivered to any attending physician when medical assistance is needed.

(This form should be typed or printed legibly.)

Site:
Name: Home Telephone:
{Area Code/Telephone Number)
Address:
Date of Birth: Height: Weight:
Emergency Contact: Telephone:

(Area Code/Telephone Number}

Drug Allergies or Other Allergies:

Previous Ilinesses or Exposures to Hazardous Substances:

Current Medication (Prescription and Non-Prescription):

Medical Restrictions:

Name, Address and Telephone Number of Person Physician:

FORMMHEATH ANE SAFETY
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gtép 1
Step 2
Step 3
Step 4

Step 5

Step 6
Step 7
Step 8
‘Step S
Step 10
Step 1-1
Step 12

Step 13

TABLEI
PERSONNEL DECONTAMINATION PLAN

Segregated Equipment Drop
Cover Boot and Glove Wash
Cover Boot and Glove Rinse
Cover Bpot Removal

Cover Glove Removal

Suit and Boot Wash — Disposable

Suit and Boot Rinse ~ Disposable

. Suit Removal

Boot Removal

Respirator Removal

Inner Glove Wash and Rinse
Inner Clothing Removal

Re-Dress

3
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[ Roux Associates, Inc.

[J Remedial Engineering, P.C.
(Check applicable company name)

ACCIDENT REPORT

Joe Gentile, Corporate Health and Safety Manager
Cell: (610) 844-6911; Office: (856) 423-8800; Office FAX: (856) 423-3220; Home: (484) 373-0953

PART 1. ADMINISTRATIVE INFORMATION

Pro!ect #: : Immedlate Verbal Notifications Given REPORT STATUS (time due):

Project Name: To:

Project Location (street address/city/state): O Initial (24 hr) [ Final (5-10 days)

Date: Date:

Client Corporate Name / Contact / Address / Phone # Corporate Health & Safety [dYes [No Accident Report Delivered To:
Office Health & Safety OYes [No Corporate Health & Safety OYes [ONo
Office Manager Oyes [ONo Office Health & Safety OYes [No
Project Principal OYes [ONo Office Manager OYes [ONo
Project Manager OvYes [ONo Project Principal Ovyes [ONo
Client Contact [yes [dNo Project Manager [Yes [INo
REPORT TYPE: [ Loss [J Near Loss Estimated Costs:  $

OSHA CASE # Assigned by Corporate Health & Safety if Corporate Health & Safety Confirmed Final Accident Report

Applicable: Oves  [No

DATE OF INCIDENT: TIME INCIDENT OCCURRED: INCIDENT LOCATION - City, State, and Country (If outside U.S.A.)

Oam [OpPm

INCIDENT TYPES: (Select most appropriate if Loss occurred.)
From lists below, please select the option that best categories the incident. When selecting an injury or iliness, also indicate the severity level.

CJINJURY JILLNESS OTHER INCIDENT TYPES

_________________________ Severity Level [Ispill / Release [Misdirected Waste [JConsent Order [JNOV

. . . . Material involved: [JProperty Damage [JExceedance

[JFatality OFirst Aid  [Medical ; - : ’
CRestricted Work ClLost Time Treatment Quantity (U.S. Gallons): [IMotor Vehicle [JFine / Penalty
ACTIVITY TYPE (Check most appropriate one.) INJURY TYPE (Check all applicable.) BODY PART AFFECTED (Check all applicable.)
[ODecommissioning []Geoprobe [Osampling [JAbrasion “JOccupational lliness |[CIRespiratory [JShoulder OOrFace
[Obemolition [IMotor Vehicle [system Start-up  |JAmputation JJPuncture [ONeck OAm OLeg
[OIDewatering [Joperations/ [OTrenching [dBumn _JRash [JcChest Owvrist [OKnee
[brilling Maintenance [JAST/UST Removal |[JCold/Heat Stress  _]Repetitive Motion  |[_JAbdomen [OHand/Fingers  [JAnkle
[JExcavation [dPump/Pilot Test [Oother. Oinflammation _1Sprain/Strain OGroin OEeye OFoot/Toes
[JGauging [JRigging/Lifting [JLaceration _]Other [JBack [JHead [Jother
|I. PERSON(S) DIRECTLY / INDIRECTLY INVOLVED IN INCIDENT (Attach additional information as necessary/applicable.)
Name/Phone # of Each Designate: As applicable, As applicable, As applicable,
Person Directly/Indirectly Roux/Remedial Employee Current Occupation; Employer Name; Supervisor Name; and

Involved in Incident:

Roux/Remedial Subcontractor
Client Employee

Client Contractor

Third Party

Yrs in Current Occupation;
Current Position; and
Yrs in Current Position:

Address; and
Phone #:

Phone #:

1)

2)

Il. PERSONS INJURED

IN INCIDENT (Attach additional information as necessary/applicable.)

Name/Phone # of Each
Person Injured in Incident:

Designate:

Roux/Remedial Employee
Roux/Remedial Subcontractor
Client Employee

Client Contractor

Third Party

As applicable,

Current Occupation;

Yrs in Current Occupation;
Current Position; and

Yrs in Current Position:

As applicable,
Employer Name;
Address; and
Phone #:

As applicable,

Phone #:

Supervisor Name; and

Description of Injury:

1

2)

Ill. PROPERTY DAMAGED IN INCIDENT (Attach additional information as necessary/applicable.)

Property Damaged:

Property Location: Owner Name, Address & Phone #:

Description of Damage:

Estimated Cost:

1)

$




Accident Report — Page 2

2)

IV. WITNESSES TO INCIDENT (Attach additional information as necessary/applicable.)

Witness Name:

Address:

Phone #:

1

2)

PART 2: WHAT HAPPENED AND INCIDENT DETAILS

PROVIDE FACTUAL DESCRIPTION OF INCIDENT (e.g., describe loss/near loss, injury, response / treatment).

I. AUTHORITIES/GOVERNMENTAL AGENCIES NOTIFIED (Attach additional information as necessary/applicable.)

Authority/Agency Notified:

Notified:

Name/Phone #/Fax # of Person

Address of Person Notified:

Date & Time of Notification:

Exact Information
Reported/Provided:

Il. PUBLIC RESPONSES TO INCI

DENT (if applicable)

Response/Inquiry By:
(check one)

Entity Name:

Name/Phone # of Respondent/
Inquirer:

Address of Entity/Person:

Date & Time of Response/Inquiry:

CINewspaper
OTelevision
[JCommunity Group
[INeighbors
[CJother

Describe Response/Inquiry:

Roux/Remedial Response:

ATTACHED INFORMATION:

[JPhoto

(Check all that apply.) (Attach photos, drawings, etc. to help illustrate the incident.)
[JSketches

[CJvehicle Acord Form

[IPolice Report

[Jother

Final Report:

Name(s) of person(s) who prepared Initial and

Title(s):

Phone number(s):

PART 3: INVESTIGATION TEAM ANALYSIS

CONCLUSION: WHY IT HAPPENED (LIST CAUSAL FACTORS AND CORRESPONDING ROOT CAUSES)
(Root Causes: Lack of knowledge or skill, Doing the task according to procedures or acceptable practices takes more time or effort, Short-cuts or not following acceptable practices is reinforced
or tolerated, Not following procedures or acceptable practices did not result in an accident, Lack of or inadequate procedures, Inadequate communications of expectations regarding procedures or
acceptable practices, Inadequate tools or equipment, External Factors)

ROOT CAUSE(S) AND SOLUTION(S): HOW TO PREVENT INCIDENT FROM RECURRING

CAUSAL ROOT SOLUTION(S) PERSON AGREED ACTUAL

FACTOR CAUSE Must Match Root Cause(s)] RESPONSIBLE DUE DATE COMPLETION
# Solution(s) DATE
1
2
3

INVESTIGATION TEAM:
PRINT NAME JOB POSITION DATE SIGNATURE

No One Gets Hurt!

ACCIDENT REPORT FEBRUARY 2011
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Occupational Safety and Health Administration

U.S. Department of Labor

&

OSHA
Forms for Recording

Work-Related Injuries and Illlnesses

Dear Employer:

This booklet includes the forms needed for maintaining
occupational injury and illness records for 2004. These new forms have
changed in several important ways from the 2003 recordkeeping forms.

In the December 17, 2002 Federal Register (67 FR 77165-77170),
OSHA announced its decision to add an occupational hearing loss
column to OSHA’s Form 300, Log of Work-Related Injuries and
Illnesses. This forms package contains modified Forms 300 and
300A which incorporate the additional column M(5) Hearing Loss.
Employers required to complete the injury and illness forms must begin
to use these forms on January 1, 2004.

In response to public suggestions, OSHA also has made several
changes to the forms package to make the recordkeeping materials
clearer and easier to use:

* On Form 300, we’ve switched the positions of the day count
columns. The days “away from work” column now comes before
the days “on job transfer or restriction.”

* We've clarified the formulas for calculating incidence rates.

* We've added new recording criteria for occupational hearing loss
to the “Overview” section.

* On Form 300, we’ve made the column heading “Classify the
Case” more prominent to make it clear that employers should
mark only one selection among the four columns offered.

The Occupational Safety and Health Administration shares with you
the goal of preventing injuries and illnesses in our nation’s workplaces.
Accurate injury and illness records will help us achieve that goal.

Occupational Safety and Health Administration
U.S. Department of Labor

What’s Inside...

In this package, you'll find everything you need to complete
OSHA’s Log and the Summary of Work-Related Injuries and Ilinesses
for the next several years. On the following pages, you’ll find:

V An Overview: Recording Work-Related Injuries and Ilinesses —
General instructions for filling out the forms in this package
and definitions of terms you should use when you classify
your cases as injuries or illnesses.

V' How to Fill Out the Log — An example to guide you in filling
out the Log properly.

V Log of Work-Related Injuries and
llinesses — Several pages of the Log
(but you may make as many copies of
the Log as you need.) Notice that the
Log is separate from the Summary.

V  Summary of Work-Related Injuries and
llinesses — Removable Summary pages
for easy posting at the end of the year.
Note that you post the Summary only,
not the Log.

V  Worksheet to Help You Fill Out the Summary — A worksheet for
figuring the average number of employees who worked for
your establishment and the total number of hours worked.

V OSHA’s 301: Injury and lliness Incident
Report — A copy of the OSHA 301 to
provide details about the incident. You
may make as many copies as you need or
use an equivalent form.

Take a few minutes to review this package. If you have any
questions, visit us online at www.osha. gov OF call your local OSHA office.

We’ll be happy to help you.
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U.S. Department of Labor

Occupational Safety and Health Adm

&

An Overview:

Recording Work-Related Injuries and llinesses

The Occupational Safety and Health (OSH) Act of 1970 requires certain employers to prepare and maintain records of work-related injuries and illnesses. Use these
definitions when you classify cases on the Log. OSHA'’s recordkeeping regulation (see 29 CFR Part 1904) provides more information about the definitions below.

The Log of Work-Related Injuries and Illnesses
(Form 300) is used to classify work-related
injuries and illnesses and to note the extent
and severity of each case. When an incident
occurs, use the Log to record specific details
about what happened and how it happened.
The Summary — a separate form (Form 300A)
— shows the totals for the year in each
category. At the end of the year, post the
Summary in a visible location so that your
employees are aware of the injuries and
illnesses occurring in their workplace.

Employers must keep a Log for each
establishment or site. If you have more than
one establishment, you must keep a separate
Log and Summary for each physical location that
is expected to be in operation for one year or
longer.

Note that your employees have the right to
review your injury and illness records. For
more information, see 29 Code of Federal
Regulations Part 1904.35, Employee Involvement.

Cases listed on the Log of Work-Related
Injuries and Illnesses are not necessarily eligible
for workers’ compensation or other insurance
benefits. Listing a case on the Log does not
mean that the employer or worker was at fault
or that an OSHA standard was violated.

When is an injury or illness considered
work-related?

An injury or illness is considered

work-related if an event or exposure in the
work environment caused or contributed to the
condition or significantly aggravated a
preexisting condition. Work-relatedness is

presumed for injuries and illnesses resulting
from events or exposures occurring in the
workplace, unless an exception specifically
applies. See 29 CFR Part 1904.5(b)(2) for the
exceptions. The work environment includes
the establishment and other locations where
one or more employees are working or are
present as a condition of their employment.
See 29 CFR Part 1904.5(b)(1).

Which work-related injuries and
ilinesses should you record?

Record those work-related injuries and
illnesses that result in:

V death,

V¥ loss of consciousness,

V¥ days away from work,

V restricted work activity or job transfer, or
V¥ medical treatment beyond first aid.

You must also record work-related injuries
and illnesses that are significant (as defined
below) or meet any of the additional criteria
listed below.

You must record any significant work-
related injury or illness that is diagnosed by a
physician or other licensed health care
professional. You must record any work-related
case involving cancer, chronic irreversible
disease, a fractured or cracked bone, or a
punctured eardrum. See 29 CFR 1904.7.

What are the additional criteria?

You must record the following conditions when

they are work-related:

V¥V any needlestick injury or cut from a sharp
object that is contaminated with another
person’s blood or other potentially
infectious material;

V¥ any case requiring an employee to be
medically removed under the requirements
of an OSHA health standard;

V' tuberculosis infection as evidenced by a
positive skin test or diagnosis by a physician
or other licensed health care professional
after exposure to a known case of active
tuberculosis.

V¥ an employee's hearing test (audiogram)
reveals 1) that the employee has
experienced a Standard Threshold Shift
(STS) in hearing in one or both ears
(averaged at 2000, 3000, and 4000 Hz) and
2) the employee's total hearing level is 25
decibels (dB) or more above audiometric
zero ( also averaged at 2000, 3000, and 4000
Hz) in the same ear(s) as the STS.

What is medical treatment?

Medical treatment includes managing and
caring for a patient for the purpose of
combating disease or disorder. The following
are not considered medical treatments and are
NOT recordable:

¥ visits to a doctor or health care professional
solely for observation or counseling;

What do you need to do?

1. Within 7 calendar days after you
receive information about a case,
decide if the case is recordable under
the OSHA recordkeeping
requirements.

2. Determine whether the incident is a
new case or a recurrence of an existing
one.

3. Establish whether the case was work-
related.

4. If the case is recordable, decide which
form you will fill out as the injury and
illness incident report.

You may use OSHA’s 301: Injury and
Illness Incident Report or an equivalent
form. Some state workers compensa-
tion, insurance, or other reports may
be acceptable substitutes, as long as

they provide the same information as
the OSHA 301.

How to work with the Log

1. Identify the employee involved unless
it is a privacy concern case as described
below.

2. Identify when and where the case
occurred.

3. Describe the case, as specifically as you
can.

4. Classify the seriousness of the case by
recording the most serious outcome
associated with the case, with column G
(Death) being the most serious and
column J (Other recordable cases)
being the least serious.

5. Identify whether the case is an injury
or illness. If the case is an injury, check
the injury category. If the case is an
illness, check the appropriate illness
category.
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V¥ diagnostic procedures, including
administering prescription medications that
are used solely for diagnostic purposes; and

V¥ any procedure that can be labeled first aid.
(See below for more information about first aid.)

What is first aid?

If the incident required only the following types

of treatment, consider it first aid. Do NOT

record the case if it involves only:

V¥V using non-prescription medications at non-
prescription strength;

V¥ administering tetanus immunizations;

V cleaning, flushing, or soaking wounds on the
skin surface;

V¥ using wound coverings, such as bandages,
BandAids™, gauze pads, etc., or using
SteriStrips™ or butterfly bandages.

V¥ using hot or cold therapy;

V' using any totally non-rigid means of support,
such as elastic bandages, wraps, non-rigid
back belts, etc.;

V using temporary immobilization devices
while transporting an accident victim
(splints, slings, neck collars, or back boards).

V drilling a fingernail or toenail to relieve
pressure, or draining fluids from blisters;

V using eye patches;

V¥V using simple irrigation or a cotton swab to
remove foreign bodies not embedded in or
adhered to the eye;

V using irrigation, tweezers, cotton swab or
other simple means to remove splinters or
foreign material from areas other than the
eye;

V using finger guards;
V' using massages;

V¥V drinking fluids to relieve heat stress

How do you decide if the case involved
restricted work?

Restricted work activity occurs when, as the
result of a work-related injury or illness, an
employer or health care professional keeps, or
recommends keeping, an employee from doing
the routine functions of his or her job or from
working the full workday that the employee
would have been scheduled to work before the
injury or illness occurred.

How do you count the number of days
of restricted work activity or the
number of days away from work?

Count the number of calendar days the
employee was on restricted work activity or was
away from work as a result of the recordable
injury or illness. Do not count the day on which
the injury or illness occurred in this number.
Begin counting days from the day after the
incident occurs. If a single injury or illness
involved both days away from work and days of
restricted work activity, enter the total number
of days for each. You may stop counting days of
restricted work activity or days away from work
once the total of either or the combination of
both reaches 180 days.

Under what circumstances should you
NOT enter the employee’s name on the
OSHA Form 300?

You must consider the following types of

injuries or illnesses to be privacy concern cases:

V¥V an injury or illness to an intimate body part
or to the reproductive system,

V¥V an injury or illness resulting from a sexual
assault,

V¥ amental illness,

V¥V a case of HIV infection, hepatitis, or
tuberculosis,

V¥ aneedlestick injury or cut from a sharp
object that is contaminated with blood or
other potentially infectious material (see
29 CFR Part 1904.8 for definition), and

V¥ other illnesses, if the employee
independently and voluntarily requests that
his or her name not be entered on the log.

You must not enter the employee’s name on the

OSHA 300 Log for these cases. Instead, enter

“privacy case” in the space normally used for

the employee’s name. You must keep a separate,

confidential list of the case numbers and
employee names for the establishment’s privacy
concern cases so that you can update the cases
and provide information to the government if
asked to do so.

If you have a reasonable basis to believe
that information describing the privacy concern
case may be personally identifiable even though

the employee’s name has been omitted, you may

use discretion in describing the injury or illness
on both the OSHA 300 and 301 forms. You
must enter enough information to identify the
cause of the incident and the general severity of

the injury or illness, but you do not need to
include details of an intimate or private nature.

What if the outcome changes after you
record the case?

If the outcome or extent of an injury or illness
changes after you have recorded the case,
simply draw a line through the original entry or,
if you wish, delete or white-out the original
entry. Then write the new entry where it
belongs. Remember, you need to record the
most serious outcome for each case.

Classifying injuries

An injury is any wound or damage to the body
resulting from an event in the work
environment.

Examples: Cut, puncture, laceration,
abrasion, fracture, bruise, contusion, chipped
tooth, amputation, insect bite, electrocution, or
a thermal, chemical, electrical, or radiation
burn. Sprain and strain injuries to muscles,
joints, and connective tissues are classified as
injuries when they result from a slip, trip, fall or
other similar accidents.




on

trat

inis

U.S. Department of Labor

Occupational Safety and Health Adm

@

Classifying illnesses

Skin diseases or disorders

Skin diseases or disorders are illnesses involving
the worker’s skin that are caused by work
exposure to chemicals, plants, or other
substances.

Examples: Contact dermatitis, eczema, or
rash caused by primary irritants and sensitizers
or poisonous plants; oil acne; friction blisters,
chrome ulcers; inflammation of the skin.

Respiratory conditions
Respiratory conditions are illnesses associated
with breathing hazardous biological agents,
chemicals, dust, gases, vapors, or fumes at work.
Examples: Silicosis, asbestosis, pneumonitis,
pharyngitis, rhinitis or acute congestion;
farmer’s lung, beryllium disease, tuberculosis,
occupational asthma, reactive airways
dysfunction syndrome (RADS), chronic
obstructive pulmonary disease (COPD),
hypersensitivity pneumonitis, toxic inhalation
injury, such as metal fume fever, chronic
obstructive bronchitis, and other
pneumoconioses.

Poisoning

Poisoning includes disorders evidenced by
abnormal concentrations of toxic substances in
blood, other tissues, other bodily fluids, or the
breath that are caused by the ingestion or
absorption of toxic substances into the body.

Examples: Poisoning by lead, mercury,

cadmium, arsenic, or other metals; poisoning by
carbon monoxide, hydrogen sulfide, or other
gases; poisoning by benzene, benzol, carbon
tetrachloride, or other organic solvents;
poisoning by insecticide sprays, such as
parathion or lead arsenate; poisoning by other
chemicals, such as formaldehyde.

Hearing Loss

Noise-induced hearing loss is defined for
recordkeeping purposes as a change in hearing
threshold relative to the baseline audiogram of
an average of 10 dB or more in either ear at
2000, 3000 and 4000 hertz, and the employee’s
total hearing level is 25 decibels (dB) or more
above audiometric zero (also averaged at 2000,
3000, and 4000 hertz) in the same ear(s).

All other illnesses
All other occupational illnesses.

Examples: Heatstroke, sunstroke, heat
exhaustion, heat stress and other effects of
environmental heat; freezing, frostbite, and
other effects of exposure to low temperatures;
decompression sickness; effects of ionizing
radiation (isotopes, x-rays, radium); effects of
nonionizing radiation (welding flash, ultra-violet
rays, lasers); anthrax; bloodborne pathogenic
diseases, such as AIDS, HIV, hepatitis B or
hepatitis C; brucellosis; malignant or benign
tumors; histoplasmosis; coccidioidomycosis.

When must you post the Summary?

You must post the Summary only — not the
Log — by February 1 of the year following the
year covered by the form and keep it posted
until April 30 of that year.

How long must you keep the Log
and Summary on file?

You must keep the Log and Summary tor
5 years following the year to which they
pertain.

Do you have to send these forms to
OSHA at the end of the year?

No. You do not have to send the completed
forms to OSHA unless specifically asked to
do so.

How can we help you?

If you have a question about how to fill out
the Log,

1 visit us online at www.osha.gov or

[d call your local OSHA office.
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Calculating Injury and Illiness Incidence Rates

What is an incidence rate?

An incidence rate is the number of recordable
injuries and illnesses occurring among a given
number of full-time workers (usually 100 full-
time workers) over a given period of time
(usually one year). To evaluate your firm’s
injury and illness experience over time or to
compare your firm’s experience with that of
your industry as a whole, you need to compute
your incidence rate. Because a specific number
of workers and a specific period of time are
involved, these rates can help you identify
problems in your workplace and/or progress
you may have made in preventing work-
related injuries and illnesses.

How do you calculate an incidence
rate?

You can compute an occupational injury and
illness incidence rate for all recordable cases or
for cases that involved days away from work for
your firm quickly and easily. The formula
requires that you follow instructions in
paragraph (a) below for the total recordable
cases or those in paragraph (b) for cases that
involved days away from work, and for both
rates the instructions in paragraph (c).

(a) To find out the total number of recordable
imjuries and illnesses that occurred during the yeas,
count the number of line entries on your
OSHA Form 300, or refer to the OSHA Form
300A and sum the entries for columns (G), (H),
(I), and (J).

(b) To find out the number of injuries and
illnesses that involved days away from work, count
the number of line entries on your OSHA
Form 300 that received a check mark in
column (H), or refer to the entry for column

(H) on the OSHA Form 300A.

(c) The number of hours all employees actually
worked during the year. Refer to OSHA Form
300A and optional worksheet to calculate this
number.

You can compute the incidence rate for all
recordable cases of injuries and illnesses using
the following formula:

Total number of injuries and illnesses X 200,000 +
Number of hours worked by all employees = Total
recordable case rate

(The 200,000 figure in the formula represents
the number of hours 100 employees working
40 hours per week, 50 weeks per year would
work, and provides the standard base for
calculating incidence rates.)

You can compute the incidence rate for
recordable cases involving days away from
work, days of restricted work activity or job
transfer (DART) using the following formula:

(Number of entries in column H + Number of
entries in column 1) X 200,000 + Number of hours
worked by all employees = DART incidence rate

You can use the same formula to calculate
incidence rates for other variables such as cases
involving restricted work activity (column (I)
on Form 300A), cases involving skin disorders
(column (M-2) on Form 300A), etc. Just
substitute the appropriate total for these cases,
from Form 300A, into the formula in place of
the total number of injuries and illnesses.

What can | compare my incidence
rate to?

The Bureau of Labor Statistics (BLS) conducts
a survey of occupational injuries and illnesses

each year and publishes incidence rate data by

various classifications (e.g., by industry, by

employer size, etc.). You can obtain these
published data at www.bls.gov/iif or by calling a

BLS Regional Office.

Worksheet

Total number of
injuries and illnesses

Number of entries in
Column H + Column I

X 200,000 ==

X 200,000 =+

Number of
hours worked Total recordable
by all employees case rate
Number of
hours worked DART incidence
by all employees rate




How to Fill Out the Log

The Log of Work-Related Injuries and Illnesses is
used to classify work-related injuries and
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totals from the Log to the Summary. Then
post the Summary in a visible location so that
your employees are aware of injuries and
illnesses occurring in their workplace.

You don’t post the Log. You post only
the Summary at the end of the year.

Be as specific as possible. You ﬁﬁ '

can use two lines if you need

more room. Choose ONLY ONE of these Note whether the
categories. Classify the case case involves an
by recording the most injury or an illness.

serious outcome of the case,
with column G (Death) being
the most serious and column
J (Other recordable cases)
being the least serious.

Revise the log if the injury or illness
progresses and the outcome is more
serious than you originally recorded for
the case. Cross out, erase, or white-out
the original entry.
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You must record information about every work-related death and about every work-related injury or illness that involves loss of consciousness, restricted work activity or job transfer,
days away from work, or medical treatment beyond first aid. You must also record significant work-related injuries and ilinesses that are diagnosed by a physician or licensed health

care professional. You must also record work-related injuries and ilinesses that meet any of the specific recording criteria listed in 29 CFR Part 1904.8 through 1904.12. Feel free to Establishment name
use two lines for a single case if you need to. You must complete an Injury and lliness Incident Report (OSHA Form 301) or equivalent form for each injury or iliness recorded on this
form. If you're not sure whether a case is recordable, call your local OSHA office for help. City State
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All establishments covered by Part 1904 must complete this Summary page, even if no work-related injuries or illnesses occurred during the year. Remember to review the Log
to verify that the entries are complete and accurate before completing this summary.

Using the Log, count the individual entries you made for each category. Then write the totals below, making sure you've added the entries from every page of the Log. If you
had no cases, write “0.”

Employees, former employees, and their representatives have the right to review the OSHA Form 300 in its entirety. They also have limited access to the OSHA Form 301 or
its equivalent. See 29 CFR Part 1904.35, in OSHA'’s recordkeeping rule, for further details on the access provisions for these forms.

Number of Cases

Total number of Total number of Total number of Total number of
deaths cases with days cases with job other recordable
away from work transfer or restriction cases

—
9]
<
—
T
=
—
=
—
-
<

Number of Days
Total number of days away Total number of days of job
from work transfer or restriction
(K) L)

Injury and lliness Types

Total number of . . .
(M)

(1) Injuries (4) Poisonings

(5) Hearing loss
(2) Skin disorders _ (6) All other illnesses
(3) Respiratory conditions

Post this Summary page from February 1 to April 30 of the year following the year covered by the form.

Public reporting burden for this collection of information is estimated to average 58 minutes per response, including time to review the instructions, search and gather the data needed, and
complete and review the collection of information. Persons are not required to respond to the collection of information unless it displays a currently valid OMB control number. If you have any
comments about these estimates or any other aspects of this data collection, contact: US Department of Labor, OSHA Office of Statistical Analysis, Room N-3644, 200 Constitution Avenue, NW,
Washington, DC 20210. Do not send the completed forms to this office.

Occupational Safety and Health Administration
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Establishment information

Your blish t name

Street

City State Z1p

Industry description (e.g., Manufacture of motor truck trailers)

Standard Industrial Classification (SIC), if known (e.g., 3715)

OR

North American Industrial Classification (NAICS), if known (e.g., 336212)

Employment information (If you don’t have these figures, see the
Worksheet on the back of this page to estimate.)

Annual average number of employees

Total hours worked by all employees last year

Sign here

Knowingly falsifying this document may result in a fine.

I certify that I have examined this document and that to the best of my
knowledge the entries are true, accurate, and complete.

Company executive Title

( ) - / /

Phone Date




Optional

Worksheet to Help You Fill Out the Summary

At the end of the year, OSHA requires you to enter the average number of employees and the total hours worked by your employees on the summary. If you don’t have these figures, you can use the
information on this page to estimate the numbers you will need to enter on the Summary page at the end of the year.

How to figure the average number of employees How to figure the total hours worked by all employees:
who worked for your establishment during the

year: Include hours worked by salaried, hourly, part-time and seasonal workers, as

well as hours worked by other workers subject to day to day supervision by
@ Add the total number of employees your your establishment (e.g., temporary help services workers).

establishment paid in all pay periods during the Do not include vacation, sick leave, holidays, or any other non-work time,

year. Include all employees: full-time, part-time, The number of employees g even if employees were paid for it. If your establishment keeps records of only
temporary, seasonal, salaried, and hourly. paid in all pay periods = the hours paid or if you have employees who are not paid by the hour, please
estimate the hours that the employees actually worked.

If this number isn’t available, you can use this optional worksheet to

@ count the number of pay periods your estimate it.

establishment had during the year. Be sure to

include any pay periods when you had no The number of pay o
employees. periods during the year = Optional Worksheet
- 1) _— Find the number of full-time employees in your
S © Divide the number of employees by the numberof =~ .= _ g s )
S ) ) establishment for the year.
S pay periods.
w9
O E X Multiply by the number of work hours for a full-time
Q E . .
(] § O Round the answerto the next highest whole employee in a year.
- C number. Write the rounded number in the blank The number rounded = @
S & - .
0% marked Annual average number of employees. This is the number of full-time hours worked.
“w I
€3 .
Q 5 =+ Add the number of any overtime hours as well as the
.§ % For example, Acme Construction figured its average employment this way: hours worked by other employees (part-time,
1 ‘ﬁ For pay period... Acme paid this ber of ploy tcmporary, seasonal)
(]
g = 1 10 Number of employees paid = 830 (1)
£ 2 0
g S 3 15 Number of pay periods = 26 (2] .
® 4 30 - Round the answer to the next highest whole number.
n = . .
(7)) % 5 40 % = 3192 © Write the rounded number in the blank marked Total
5 Q M v hours worked by all employees last year.
S 24 20 31.92 rounds to 32 (4]
25 15
26 +10 32 is the annual average number of employees
830

@
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Information about the employee Information about the case
This Injury and Illness Incident Report is one of the
N ) p . . _ ull name Case number from the Lo, (Transfer the case number from the Log after you record the case.)
first forms you must fill out when a recordable work 1) Full 10) . g 4ter)
related injury or illness has occurred. Together with 2 s 11) Date of injury orillness ~ _ /_ /_
L. treet
the Log of Work-Related Injuries and Illnesses and the 12) Time employee began work AM/PM
accompanying Summary, these forms help the .
panying " . p City State Z1p 13) Time of event AM /PM [ Check if time cannot be determined

employer and OSHA develop a picture of the extent
and severity of work-related incidents. 3) Dateofbirth __ /_ /_ 14) What was the employee doing just before the incident occurred? Describe the activity, as well as the

Within 7 calendar days after you receive 4) Date hired / / tools, equipment, or material the employee was using. Be specific. Examples: “climbing a ladder while
information that a recordable work-related injury or 50 vl carrying roofing materials”; “spraying chlorine from hand sprayer”; “daily computer key-entry.”

ale

illness has occurred, you must fill out this form or an O =

i ) emale
equivalent. Some state workers’ compensation,
insurance, or other reports may be acceptable
substitutes. To be considered an equivalent form, ] o 15) What happened? Tell us how the injury occurred. Examples: “When ladder slipped on wet floor, worker
any substitute must contain all the information Information about the physician or other health care fell 20 feet”; “Worker was sprayed with chlorine when gasket broke during replacement”; “Worker
asked for on this form. professional developed soreness in wrist over time.”

According to Public Law 91-596 and 29 CFR 6

Name of physician or other health care professional

1904, OSHA's recordkeeping rule, you must keep
this form on file for 5 years following the year to

which it pertains. . . .
p N . . 7) If treatment was given away from the worksite, where was it given? 16) What was the injury or iliness? Tell us the part of the body that was affected and how it was affected; be
If you need additional copies of this form, you more specific than “hurt,” “pain,” or sore.” Examples: “strained back’; “chemical burn, hand”’; “carpal
may photocopy and use as many as you need. Facility tunnel syndrome.”
Street
City State ZIpP
8) 17) What object or substance directly harmed the employee? Examples: “concrete floor”; “chlorine”;
Was employee treated in an emergency room? “radial arm saw.” If this question does not apply to the incident, leave it blank.
D Yes
Completed b
P y D No
Title 9 ‘Was employee hospitalized overnight as an in-patient?
D Yes
Phone ( ) - Date _ /  / D No 18) If the employee died, when did death occur? Date of death / /

Public reporting burden for this collection of information is estimated to average 22 minutes per response, including time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Persons are not required to respond to the
collection of information unless it displays a current valid OMB control number. If you have any comments about this estimate or any other aspects of this data collection, including suggestions for reducing this burden, contact: US Department of Labor, OSHA Office of Statistical Analysis, Room N-3644, 200 Constitution Avenue, NW,
Washington, DC 20210. Do not send the completed forms to this office.



Occupational Safety and Health Administration

U.S. Department of Labor

If You Need Help...

If you need help deciding whether a case is recordable, or if you have questions about the information in this package, feel free to
contact us. We'll gladly answer any questions you have.

v Visit us online at www.osha.gov Federal Jurisdiction

Region 1 - 617 / 565-9860
Connecticut; Massachusetts; Maine; New
Hampshire; Rhode Island

v Call your OSHA Regional office
and ask for the recordkeeping

coordinator
Region 2 - 212 / 337-2378
or New York; New Jersey
v Call your State Plan office Region 3 - 215 / 861-4900

DC; Delaware; Pennsylvania; West Virginia

Region 4 - 404 / 562-2300
Alabama; Florida; Georgia; Mississippi

Region 5 - 312 / 353-2220
Hllinois; Ohio; Wisconsin

Region 6 - 214 / 767-4731
Arkansas; Louisiana; Oklahoma; Texas

Region 7 - 816 / 426-5861
Kansas; Missouri; Nebraska

Region 8 - 303 / 844-1600
Colorado; Montana; North Dakota; South
Dakota

Region 9 - 415 / 975-4310

Region 10 - 206 / 553-5930
Idaho

State Plan States

Alaska - 907 / 269-4957
Arizona - 602 / 542-5795
California - 415 / 703-5100
*Connecticut - 860 / 566-4380
Hawaii - 808 / 586-9100
Indiana - 317 / 232-2688
Towa - 515 / 281-3661
Kentucky - 502 / 564-3070
Maryland - 410 / 767-2371
Michigan - 517 / 322-1848
Minnesota - 651 / 284-5050
Nevada - 702 / 486-9020
*New Jersey - 609 / 984-1389
New Mexico - 505 / 827-4230
*New York - 518 / 457-2574

North Carolina - 919 / 807-2875

Oregon - 503 / 378-3272

Puerto Rico - 787 / 754-2172
South Carolina - 803 / 734-9669
Tennessee - 615 / 741-2793

Utah - 801 / 530-6901

Vermont - 802 / 828-2765
Virginia - 804 / 786-6613

Virgin Islands - 340 / 772-1315
Washington - 360 / 902-5601

Wyoming - 307 / 777-7786

*Public Sector only




Occupational Safety and Health Administration

U.S. Department of Labor

&

Have questions?

If you need help in filling out the Log or Summary, or if you
have questions about whether a case is recordable, contact
us. We’ll be happy to help you. You can:

V¥ Visit us online at: www.osha.gov

V¥ Call your regional or state plan office. You'll find the
phone number listed inside this cover.




Health and Safety Plan

APPENDIX J

Daily Safety Logs

ROUX ASSOCIATES, INC. FWS2141.0001Y.100/APB-HSP-AP-CV



DATE:

TAILGATE SAFETY MEETING

Project Manager:

Project Name:

Site Supervisor:

Project Number:

Safety Officer

- Project Location:

Type of Work to be Done:

Weather:

SITE SAFETY INFORMATION:

Chemical Hazards:

Physical Hazards:

-otectivé Clothing/Equipment
Exclusion Zone PPE Level(s)
Location of Fire Extinguishers
Location of First Aid Kit(s)
Evacuation Rally Assembly. Area:

Hospital

Phone:

Hospital Address

* Dial 9-1-1 & Notify mpeﬁkor, safety officer & project manager for emergency medical accideats/incidents

ATTENDEES

Name Printed

Signature

Meeting Conducted By:

Name Printed

Sigpature




Health and Safety Plan

APPENDIX K

Air Monitoring Log

ROUX ASSOCIATES, INC. FWS2141.0001Y.100/APB-HSP-AP-CV
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Remedial Action Plan
507 West 24™ Street, New York, NY

APPENDIX C

Certificates of Occupancy

ROUX ASSOCIATES, INC. FWS2141.0001Y.100/AP-CV



Property Profile Overview Page 1 of 1
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NYC Department of Buildings
Property Profile Overview

507 WEST 24 STREET MANHATTAN 10011 BIN# 1080307

WEST 24 STREET 505 - 507 Health Area : 5500 Tax Block : 696
Census Tract 169 Tax Lot 128
Community Board 1104 Condo NO
Buildings on Lot 1 Vacant :NO

View DCP Addresses... Browse Block View Certificates of Occupz

Cross Street{s): 10 AVENUE, 11 AVENUE

DOB Special Place Name: 509-511 W 24 STREET = LOT 26

DOB Building Remarks: 505-507 W 24 STREET = LOT 28 (9/07)

Landmark Status: Special Status: N/A

Local Law: NO Loft Law: NG

SRO Restricted: NO TA Restricted:; NO

UB Resfricted: NO

Little 'E' Restricted: HAZMAT/NOISE Grandfathered Sign: NO

Legal Adult Use: NO City Owned: NO

Additional BINs for Building: 1080306 1087472

Special District: WCH - WEST CHELSEA

Department of Finance Building Classification: V1-VACANT LAND

Please Note: The Depariment of Finance's building classification information shows a building's tax status, which may not be the same as th
the structure. To determine the legal use of a structure, research the records of the Department of Buildings.

Total Open Elevator Records

Complaints 1 0 Eiectrical Applications
Viglations-DOB 4 1 Permits In-Process /[ Issued
Violations-ECB 0 0 lluminated Signs Annual Permits
Jobs/Filings 13 Plumbing inspections
PRA [ ARA Jobs 0 Open Plumbing Jobs [ Work Types
Total Jobs 13 Facades

Marguee Annual Permits
Actions 46 S

OR Enter Action Type: o
OR Select from List:
i Select...

AND[ Show Actions |

If you have any questions please review these Frequently Asked Questions, the Glossary, or cali the 311 Citizen
Service Center by dialing 311 or (212) NEW YORK outside of New York City.

http://a810-bisweb.nyc.gov/bisweb/PropertyProfileOverviewServiet?boro=1 &houseno=507... 2/8/2008
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BOROUGH MANENZAN
"This cortifieste superasden .0, NO

THIS CHRFIFINS that, ¢
ST s S ey

THE CI'TY OF NEW YORK a1 102098560

DEPARTMENT OF BUILDINGS
CERTIFICATE OF OCCUPANCY

DATE: N 09 1098 wo,

117191

ZONING DISTRICT M1-6

R altored G4 E R —Dutlding—premises loented af

Bloelt B96 Lot 68

GONFOAME BUBSTANTIALLY TO THE ARFROVED PLANE AND UPECIFICATICNS AND TO THE NEQUIREMENTS OF ALL APPLICABLE LAWS,
AULER, AND NERULATIONE FOR THE UBES AND OCCUPANGIER BPECIFIED HEREN,

PERMISBIBLE USE AND OCCUPANCY

LMBLOAG | WARL zonme | wuiome HIERET
syoRr T peN 4. OF DWRLLHG CONE Lolinn Labg CEREHTOH OF 95K
BO.TT peieolis | ongoong | HAMIAME | UBIOSUE | oocupMioY
HERUARIEQ HIE ] fiochg ARGL
18T PLOOR oG 15 c BOPOR VEHIGLE 8ALBS
LOT (B507-811 W, 24
HEREET )
11 PrLOOR QG 2 16 K POOL {FRAME} SHAaDR
AND AUPO REPAIRING
(BO7-511 W 24 SYRRET)
180 FLCOR od 1l 10 % OPRICES (505 W 24 STREED)
AND PLOOR 120 2 16 B2 BYORAGE (505 W 24 sPaEmT)
1
1
THIE PE[TICATE €l crrupakae HOLF Bl posmin
(AAHHIE I BEHLEEES 15 AGGURUAHCE Wit THE Rnlks
GF THE DLAARTHENT PROMULANTLD bARCHE J18T, 1087,
¥

OPlIN SPACE UBES. o

[EPEEY ~PRTGING BFRGRE, LOATING NV F, DFTER D56, O

M.G,

NO OHANGEB OF UBE OR O0QLPANOY 8HALL BE MADE UNLERS

ANEW AMENDED CERTIFICATE OF
THIS CERTIFICATE OF QOCUPANGY {5-1ag X
PECIFICATIONS NO odﬂ'iﬂﬂ‘\ﬁEVIs

tippcet ﬁ/ LAt 4 6?"'5"\

CUPANCY 18 OBTAINED

o :JIE;%;?_UBJEGT T FURTHER LIMrATIONS, odipiflona Anp
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THAT THE ZONING LOT ON WHIOH THE PREMISER B LOCATED 18 BOURDED AS FOLLOWS:

BEGINNING st » point on the  NORYH ddect WHST 24TH STREERY
divtamt 70 WEsY inet from tha cornar formed by the Intanuction of
WEST 247H STREEY endl LOWH AVBNUE

FURNING tHANEE e rmrmeona i m e s s I bR R feat; thence suulmlunu!lnuulnlHlllrlnnlll:nuulHn!nnnnuluun feat;

TRERER wonitnesscrnerarsns ‘:’.r‘b‘i‘ L3R e foati tiance o HORY ....‘?5? PN SO " 1
60 3| L5

'3[I|Ill5l|
fust th “’ fe
eyt JREE NANGE uylnnsurlnulunnﬂrlluﬂlln-illnuerrN"uerlulu'lubn Lt

thenoe . s T
2y

11T 1115, BT OOt 4 ey B e T R P T T T T I R ) $06Y] CHBIGE |0y iriiseessiterspana b 3H 1R HIT BRI bt s maac 1t fagr;

to the polnt or place of beglnning.  BASYT 30 sSouTH Y9.08"
102098560
KL ¥ ALT, Na, pATE oF conpLETION ©7 4789 CONTRUGTION GLABSIFIOATION CLABS 3NON-FIREPROOT Iy

aUILDFNG QEUUPANCY GROUP CLASSIFICATION HEEIGHT SYOQRIES FREY
AR 2 PPy
|'| " .- . 1. .t
THE FOLLOWING FiIRtE DETYEOTION AND EXTINGUIIHING BYATEMS ARE REQGUIAED AND WERE INSTALLED IN COMPLIANGE WITH
) APPLICADLE LAWS, ' :

YES [ NO Yis | NO

BYANDRINE BYRTRM AUTOMATIZ BFINKLENSYBTEM
YARD HYBRANTAYSTHM '
BTANDPIPE FINE TELEPHONE AND
BIONALLING BYSTEM

SHMOKE DETHOTOR

PINK ALATRM AND SIORAL 9YATEM

BTONM DRAINAGE DIGCHARGES INTO:
A} STORM SEWER [:] N COMUINED SEWER D C) PRIVATE SEWAGE DISPOSAL SYSTEMD

SANITARY DRAINAGE DISCHARGES INTD
A} BANITARY BEWER D B} COMBINED BEWER D Ci PRIVATE BEWAGE DISPOSAL SYSTEMD

: LINITATIONS OR AEBTRIOTIONS!
DOAID OF BTANDARDS ANIE APPEALE CAL NO
CITY PLAKNING COMMIBBION CAL, NO
ATHERE:
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- DEPARTMENT OF BUILDINGS

®
® BORQUGH OF rIagarTay , THE CITY OF NEW YORK

Date oy 7, 1959

CERTIFICATE CF OCCUPANCY.

(Smndnrd form adopted by ¢ -Board of Standards and Appeals and issucd pursuant to Sccbon 646 of the
New York Chaster, and Sccfions C.26-181.0 to C256-187.0 mclusne Administrative Code ZL21. to 2137,
Buitding Code.}

TFhis certificate supersedes . O, No, AS070
To the ownér or owners of the building or premises:
THIS CER‘I‘IFIES it the mﬂr&mdﬂmﬁ;—bu:!dmg—prm:ses lozted at

BOwSTL "Jaa'b 24th 3Ereat Blotk €05 Lot =4 £ g

,-conforms substantially to the approved phins and specifications,. and to the requirements
of the bul ldmg code and all sther faws and ordinances, and of the rojes and regulations of the Board of Stand-
ards and Appeals, @ Pp]lc-mh]c, s a huilding of iis cass and kind at the time the pcrm:t wan Tssued ; and

CERTIFIES FURTHER that, any provisions of Sectiun 646F of the New York Charter have betu
complied with as certified by a report of the Fire Comniissionér to the Borough Superintendsnt. ’

m:\it No.— 1.876-1958 ‘ Construction classification— . . _,__
Occupancy chssification—Commereial . Height w w o storfes, o o o oot
Date of completion— fordl 3, 1939 . Located in | Thereshriched Use District.
i A 2 . Height Zone at time of i isstmncd nE’ pennzg s ’
This certifizate Is issued subject to the limitations hcvre.nnfter spe«::ﬁed nnd to the- fol?awmg reso-
uhcms of th= Bonrd of Standards and Appenls: (Catemdar humbets 10 bt aserted k:rq) . : —
' FERMISSIBLE USE AND og:c_uPﬁmY [
T LIVE LOADS | PERSONS ACCOMMODATED KRN = = T
SYORY Lin. per Squ Fr. MALE | FEMALE]  ToOTAL e . UsE
.’r
£ ] ’ ’ : - R ,
. On ground - . Paricieg for more then five (5 e
- : notor vehlcled.
= _
-
- . Geeoline fank inskellstdon -epproved
: . Er Five Departwent Moy 4, 19595
see 6123 kubt Juitding| Coda, CRE273D Ada. .Gode
- ¢ e g ded or pheron iter January _
“Erine 1o the aosypmncy 0 Tt "f} : L7 eetd shmtture A8
& e it Mmoot L3 o
1; 1 s}' e men [ s e -1' 4 '.‘-:‘..'“'DUHC?’H'
i e B S e
stafed in tha C? . » hedl of s;:ch sructures”
Q’.EBES and maintg '
e e s ool b . .
] o v sl ¥ JJ
i PR o - Vol oty |
; Borough Superintendent
CERTIFICATE Wit BE NULL AND VOID IF ALTERED IN ANY MANMER OR ADDITIONS ARE MADE THERETO.
(Page 1)
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NO CHANGES OF USE OR OCCUPANCY NOT CONSISTENT WITH THIS C}:'.RTI'FICATE SHALL
BE MADE UNLESS TIRST APPROVED BY THE BOROUGH SUPERINTENDENT =

Unless an approval for the sume has been nbtained from the Borowgh Superintendent, no clange or
rewrrangement in the structural parts of the building, or affecting the light asd ventilation of any part thereof,
or in the exit facilities, shall be made; no enlargement, whether by extending on any side or hy increasing in
height shall be made; nor shall the building be movedfrom one loention or position to another; nor shall there
be zay reduction or Eminution of the area of the Tot or plot on which the building is locxted,

.

"The building or any part thercof shall not be used for any purpsse other than that for which it §s certified,

“The superimposed, uniformly distributed loads, or concentrated Ioads producing the sbrrc stressea in the
ronstruction in any story shail not exceed the live loads npccﬂ' e on reverse side; the number of poesons of cither
sex in any story shalf not excecd that specified when sex ¥s indicated, nor shall the aggregate number of persong
in amy story-exceed the' sproificd total; and the use to which any story may be put, :.h:.d! be rostricted to that fined
by thiz certificate except as specifically stated. ;

" This certificate does not in any way relicve the owner or owners or ity athef petsnf or persons In posscasion
or centrol of the building, or any part thereof from obtainisg such other permits, licenses or approvals as may
be prescribed by Iaw for the uses or purposes for which the i;u:idmlv is dcslgp--d or :ntmdui nor from obtaining
the special cortificates reguired for the wse and operation of elevators: nér from the installation. of firg alairm
systens where required by faw; nor from complying with any tawful order for additional Ere cxtmg\mlung
appliances under the discretionary powers of the fire commissionerj nor from complying with any lwful order
issued with the object of maintaining the building in o safe or lawiut conditfon: nor from compiying with wny
amthorized direction to remove eocroachments into s pubhc highway or other public place, whether attached to

or pa.rt of the building or not. . .

If this certificate is marked “Temporary”, it is applimble ouly to those parts of the building indicated
oir its face, and certifies to the legal nse and oceupancy of only such pasts of the building; it 15 subject 1o 5l the
-provisions and conditions applyipe to o final or- pt:rm:mt.nt cectificnte ; it is not spplicable to any buddmg uruler the
jurisdiction of the Flousing Division unless it is also approved and endorsed by thcm und it; must be replaced

by a full cortificate at the date of expiration.

IE this certificate Is for an existing bmldmg, crected prior to March™14,: 1916 it has heen duly inspected
and it has been found to have been occupicd or -m-nngcr.l te be occupled pﬂor to March 14, 191G, as noted on
the reverse side, and that on information and hc.hf:f since that dute there hew-heen no alteration or ennversion
to 2 wse that chanped its classificatizn as. defined in the Bmldmg Code, or that wonld nccessitate compliznee with
some seecjal Tequirement or-with the State Iabor Law or any’ nther Iaw or nrdinance; that there ase no notices
of viclations or orders pending in the Department of Pruildings at this time; that Seetion H46F of the New York City
Charter has beent complied with sy certificd by a repert of the Fire Commissioner to the Borough Superintendent,
and that, so long as the building is not altered, c\cccpt by permission of Lhu Bomugh Supcrmtcndcnt the existing

use and occupancy may be comtinucd,

“SE46F. No certificate of occupancy shall be fssued for any huilding, strocture, enclosure, plice or
premises wherein containers for combustibles, c]:cniicnis, explogives, inflammables and ether dangerous substances,
articles, compounds or, mixtures are stored, or wheretn automatic or other fire alarm systerus or fire extinguishing
equipment are required by lw to be or are installedt, until the fire commissioner’ his tested and inspected and has
certified his approval i wnr:mg of the Instaflation of such containcrs, Systoms or syuipment (o the Beorough
Superintendent of the. erOugh in which the instalfation has been madc. Such npprgvai sh:ﬂ.! be recorded on

the certificate of occupancy.”

Additfonal coptes of this ecrtificntn Wit be fernlsbed o persoon having an islcrest !u tb- btﬁihﬂni ur”
pretsises, wpoo papmont of & fee of fifty cents per capy. :

o L H A %
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DEPARTMENT OF BUILDINGS
© BOROUGH OF WARHATTIG , THE CITY OF NEW YORK ®

QIR
o A3

P

o Bate October 4, 1957
— | CERTIFICATE OF OCCUPANCY

¢ Standard form “adopted by the Board of Standards and Appeals and issucd pursuant to Section 646 of the
New York Cherter, and Sections C.26-18L0 to C26-1870 inctusive Administrative Code 2.1.3.1 to 2.L37.

-
+ v Btilding Code.)
This certificale supmwsedes C. O. No.
To the owner or swacrs of the biflding or premises:
THIS CERTIFIES that the XEK-altercd-SRisae-huilding—premizes Tocated ot
- 507511 West 24th Street
Bl 656 Lot 25,28 & 30
» tonforms substantially to the approved plans and specifications, and to the requirements
of the boilding code and all other Inws and ordinances, =ad of the rules and regulations of the Board of Stand-
2735 mnd Appeals, applicable to a bullding of its class and kind =t the fime the permit was issued; and
CERTIFIES FURTHER that, any provisicns of Sectivs 646F of the New York (hurter have been
e complied with as cortified by a report of the Fire Commissioner to the Borough Superintendent.
WPXH: At No— 9151956 : Construction classification— e
- Oecupancy classification— Cosmereial . Height e stories, s feat.
Date of completon— Octobsr 3, 1957 . Located fn  Unresizicted Tse District-
m ES Area 2 - Height Zone at time of issuance of permit Ie956
This certificate is issned subject to the Limitniions hereinafter sperified and to the Following reso-
Iutions of the Beerd of Standards and Appeale: (Culenudar mumsbers by bo lmeriad here)
— i PERMISSIBLE USE AND OCCUPANCY
B LIVE LOADS | FERSONS ACCOMMODATED
STORY LbperSe-Fu | MALE |FEMALE[  FOTAL osE
- — Om ground 7] Porxleding lob for mizw then Tive (5}

notor vehicleg,

P [ " ;,‘;'_. o Sie &%

s 1 . B o, gt

L e Lt undes

. - ! i JR S 5 =
ein srtranas Rad s such siruclurss”) S

el
2 - - 7
iﬂ/‘/“""""“"“" pr/: o Y i Lol e,
AT

~—— Borough Superintende
CERTIFICATE WILL BE NLULL AND ¥OID IF ALTERED IN MY MANNER OR ADDITIONS ARE MADE THE o.
: {(Page 1)
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BE MADE UNLESS FIRST APPROVED BY THE BOROUGH SUPER!NTENDENT

i Unless an approval for the same has been obtained from the Bcumugh Superintendent. no change or

rearrangement in the structural parts of the bullding, or affecting the light and ventilation of any part thercof,
or in the exit facilitics, slall be made; no enlargement, whether by extending on any side or by mcrc;;smg in

hefght shall he made; nor shail the building be moved from ore Jocation or pesition to another: nor shedl there
be any reduction’ or diminution of the arca of the lot or plot on which the building is Incated.

" Te building or any part thereof shall not be wsed for any purprse other than that for which it is cortified,

The superimposed, uniformaly distributed Ioads, or concentrated loxds producing the same stresses in the
construction in any story shall not exceed the lnc Toads spcctﬁtrd on reverse side: E.hr: rumber of persons of cither
sex in amy story shall nét exceed ‘that specified when sex Is'indicated, nor shall the aggregale number of persons
in any story-ewceed the specified total; and the use to which any story may be put shall-be cestricted to that fixed

by this ceftificate except as specifically stated.

., This certificate does not fn any way reliéve the owner or owners 51 any other person or persons in possession
or ‘coutrot of the buildiyg,. or any part thereof from obtaining such other permits, licemses or approvaly as may
be preseribed by MW “fot the uses or purposes for which the bu:!dnw is designed or intended; nor from obtining
the spednl corifficates ‘vequired for the use and operation of ci‘cv:.\mrs nor from the :m.!:;itatmn of fire aliem
systems where required by law; nor from complying with any lawful order for additional fire extingulshing
appliances under the discrefionary powers of the fire commissioner; nor from complying with agy lawful order
jusued with the object of mamtamm-' the building in a safe or Iawful condition; nor frem complying with any
suthorized direction to romove c.nuronchments into ¢ public highway or other public place, whether attached to

or part of the building or not,
. IE this certificote is mocked “Temporary”, it is applicable only to those parts of the building indicated
on tts fm:c:, and certifies. to the legal vse and occupancy of only such pats of the building 7 it is subject to all the
provisions and conditions applying to a fipal, or permanent certificate; it is not applicable to any building tnder the
jurisdiction of the Homsing Division unless it s also approved and endorsed by them, and it must hi. replaced

by a full certificate at the date of expiration.

If this certificate i for an existiop building- crected prior to March 14, 1916, it has been duly nspected
and it has been found to have heen occupied or arranged to be occupind pnﬂ:r ta March 14, 1916, as noted on
the reverse side, gnd that on information and belief, since that date there has
to o use that chuoged its classication as defined in
some specinl requirement or with the State Labor Law or any other law or ordinunce; that there ave no notices
of viclations or orders pending in the Department ¢f Buildings at this time: that Section GA6F of the New York Clty

: Chatter has been camplied with 25 certificd by a repott of the Fire Commissioner to the Borough Superintendent, :
and that, se long as the building Is not altered] cuept by permission of the Borough Superintendent, the existing -

mse and eccupancy may be continued.

= “§646F. No certificate of occtpancy shall he fssued for any building, structure, enclosure, place or
promises wherein containers for combustibles, chemicals, expksivc:., inflammalles and other dangerous substancey,

i

equipment are n'qutrcd by law to be or are installed, until the fire conmmissioner hay tested and ingpected and hag
certifind his approval in wnrmg of the installation of such containcrs, systems of equipment to the Horough
Superintendent of the borough in v.h:c%t the installation has Been wade. Such approval shall be recorded om

the cerifficate of occupancy.”

Adlitoesi voples of this ceptlficate will be furnlabed to perwons having an ioterest In the budldive or
promizes, upon paymont of 3 foe of Oty conts per Copy.

has been no alteration or conversion
the Building Code, or that would necessitate comphiance with ™~

articles, compounds or mixturcs are stored, or wherein sutomatic nr other fire alurm systems or fire extinguishing



Form $4C (Rev, 1/62-804 601036(62)  wsfler 124

ac DEPARTMENT OF BUILDINGS

BOROUGH OF BANHATTAR , THE CITY OF NEW YORK
Date Novegber 1{', 1966 : Nea. (‘: -"?_v;"'p.; S_‘E

CERTIFICATE OF OCCUPANC

-'1-3 NO CHANRGES OF USE OR OCCUPANCY NOT CONSISTENT WITH THIS CERTIFICATE SHALL
BE MADE UNLESS FIRST APPROVED BY THE BOROUGH SUPERINTENDENT

- ‘This certificate supersedes C. O. No. 50555: 59509
THIS CERTIFIES that the MouwZalterod- 2 Rg—buiiding—premises located at o
Q 505511 West 24th Street; 504-508 West 25th 5t. Rleck696 Lot 28
‘That the zoning lot and premises abave referred to are situated, bounded and desaribed as follows:

BEGINNING at a point on the north side of Yest 24th Strect
distant 70.0 jeet WeBE  from the corner formed by the intersection of
West 204th Street and 10th Averme
ronning thenee _ 5288 130.0,00158. 981 =9" fret; thence . €BEL 60.0, north 98%-9°% feet ;
b thence rash 40.0 fect: thence __SOuLH 1187.5" feot
ranning thenee __ea8E 30.0 feet; thence __S0UER 79*=1% foet:

to the point or place of beginming, conforms substantially to the approved plns and specifications, and to the require-

ments of the Building Code, the Zoning Resolution and all other faws and ordinances, and of the rules of the Board of

Standards and Appeals, applicable to o building of itz class and kind at the time the permit was issued; and
CERTIFIES FURTHER that, any provisions of Section 646F of the New York Charter have been complied

. with as certified by a report of the Fire Comumnissioner to the Borongh Superintendent. Class 3
MNEXBEAL No— 11}56—1966 Construction clissification— Honfirasprool
Occnpancey dassification— Comzerelial Enilding | Heght 2 stories, < 1320 foet.
Date of complet’ 1— Novewber lh 1966 . Loca?ed in M 1-5 Zoning District.

at time of issuance of permit.  wmewww
This certificate is issued subject to the Hoitations hereinafter apecified and to the following reso-

Iutionz of the Board of Standards and Appesls: Clenis
and The City Planping Commission: ot s 1o

PERMISSIBLE USE AND OCCUPANCY

OfF-Streat Parking Spaces
CZ-Street Loading Berths

® STORY L:.:ri:‘gq"?ﬁ ACCOMMODATED USE
- Tio_(2) STOEY BUILDING
1st Story: On Ground 11 Offices.
- ° 2ud Story 120 2 Storage.

VACAKT PART OF LOT

On Ground Farking lot for mors then five (5)
motor vehicles.

‘1st Story|{ On Ground 2 Tool (fremel) shed end sumto repmiring.
o KOTHE . Gesoline Tank Installation approved
by Fire Depertment Moy 4, 1959.
NOTE: CGaeoline is for use of owner's

motor vehlcles.
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DEPARTMENT OF BUILDINGS o
© BCROUGH OF FiEENTTAN » THE CITY OF NEW YORK

vl Ptk o0

No. gl el
Date Huoy 7, 1953

CERT#F!CATE OF CCCUPANCY.

(Stmdard form adopted by iiic-Koard of Standards and Appeals and ispucd purszant to Stctwn 645 of the
New York Charter, and Secfions C26-1BL0 to C26-187.0 mt]usne Administrative Code 2,121 10 2137,
Building Code.}

This certificate supersedes C. O, No. 48070
To the owner or owners of the building or premises:

TH_IS CERTIFIES ‘that the maltendmmm“bmldmgmprmmses located at

507521 Uaa"h 2th Ztrest Block ¢35 Lot 25 g o8

, conforms substantially to the approved plans. and qpcmﬁmlmm, and to the requircments
of tlu_ hu.]d:zuv; code and aff other laws and ordizances, aml of the rofes and reguldions of the Board of Stand-
ards and Appeals, 1 S}:phmblc te 2 huilding of ils class amd kind at the time the permit was issued ; and

CERTIFIES FITRTHER tlot, any provisions of Sectivn 646F of the New York Cil"l]‘l‘u' !m'c bfﬂ.ﬂ
complicd with as certified by a report of “e Fire Comraissiondr 1o the Borough Saperintendent. '

Fefome Al No.— 18761958 Construction classificationm . _ . ...
Occupancy chssificntion—Comaerefal . Height o o o stories, .. owe foet,
Date of completion-— Acrdd, 3, 1939 . Loeated in M“Mc—m Use District.
4 Aren- 2 . Height Zone at time of Ry nf 'pv:rmx: = '
This certificate Is isstued subject to the Emitations hcff:-na.fl'er specxﬁeﬁ and fo tbe Eolluwmg resoe
utzcms of the Bourd of Standards and Appeals: (Catendai fiiabete 10 s;: pancrisd hcrq) X —
PERMISSIBLE USE AND o:;q_ur';z-.;_vcv__ I
. LIVE LDADS FPERSONS ACCOMMODATED .f‘; gyl :’; Eca : —:~-=r..:__‘.'
SEORY R, per Sa. Fro MALE :FEM;\:_EI' TOTAL o ' SESE ) v
On ground . o Prriding for more then ﬂve (ﬁr( f__‘

rotor veiicles.

Géﬂoiina fank inshelletion inppmv&d
by Fire Departwest Hey 4, 19397

5123 ! Coda, CZ!'E 7730 Adm Code
e Corifis - .. $:2 gr Lheried 2ltor Januany o
o ‘::‘ﬂ ’:B :::"::_ |- Mo € '«.'-"f'} sFTGure 85
s; TT;’Q‘; Fi3 (> Eth ) P::‘J {-‘n? o u“&qr
gtaled In tha cert
& sndrand

- ‘ . 1 - . -
glaks and maintgined i (nd m3 n

+E

Ll I 51 ok ;.E.i“

) 2ol J such struchrex

T s onlh - = =
RIS o £5 0 g b A
' sl s B Wl et |
- Borough Superintendent
CERTIFICATE WILL BE NULL AND VOID IF ALTERED IN ANY MANMER OR ADDITIONS ARE MARE THERETS.
{Fage 1)
]
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NO CHANGES OF USE OR OCCUPANCY NOT CONSISTENT WITH THIS ci-:!_rn_:-"rcam SHALL
BE MADE UNLESS FIRST APPROVED BY THE BOROUGH SUPERINTENDENT -

Unfess an approval for the swme has been obtafned from the Borougl Superintendent, no clmnge or
rearrangement in the structuml parts of the building, or affecting the light and veatilation of any part thereof,
or in the exit facilitics, shall be made; no enlargement, whether by estending on any side or by increasing in
height shall be made: sor shalt the boilding be moved-from one location or pdsition to another; nor shall there
be any reduction or diminution of the arex of the lot or plot on which the building is located

“The building or any part thereof shall not be used for any purpose other than that for which it i cortified.

) The superimposed, uniformly distributed loads, or concentrated loads producing the smme stressck in the
construction in any story shall not exceed the Jve Jonds :apcciﬁul an reverse side; (he number of persons of either
sex in any story shail not excred that specified whea sex is indicated, nor shall the aggregate number of porsons,
it aty -story-exceed the specified total; and the use to which any story may be put shall’ be rostricted to that Sved

by thiz certifieate excent o3 specifically stated. _

" "This certificate does not in any way refieve the owner or owncrs or any othef pofsoi of persons in posscasinn
or control of the buildisg, or any part thereof from obtaining such other permits, Heenses or approvals as may
be proscribed by law for the uses or purposes for wiieh the buildimg is dcqgn"d or intended s nor from olitiniog
the speeial certificates tequired for the use and operation of tluvatom nor from the :nstnj[ahon of ﬁrl: alirm
systems where requited by law; nor from complying with any lawlul erder for additiona! fre cxungm«hmg
appliances under the discretionary powers of the fice commissioner ; nor from complying with any Iawful order
issued with the object of maintaining the building i a safe or lawkul condition: nor from complying with nay
sutherized direction to remove encroachments inte a public ha;h\v'\y oy other public plce, wihether attzched to

ot p:ut of the building or not.

If this certificate s marked “Temporary™, it is applicable only te these parts of the building indieated
o its face, and certifies to the legal use and occupancy of only such parts of the building; it Is subject to 5l the
-provisions and conditions applyipg to o fiml or-permanent cectificate; it is not applicalle to any bmldmg upuder the
jurisdiction of the Housing Division unless it §s alse approved and endorsed by thent, und it must be replaced

by a full certificate at the date of expiration.

If this cortificate is for an existing building, erected prior to March 14, 4i91f$ it has been duly inspected
and it has been found to have been ocoupicd or 'xmngcd to be sceupied prior to March 14, 1916, as noted on
the reverse side, and that on information and belicf, since that date there has:been no alteration or ennversion
to a use that churnged its classificatisn as defined in the Building Code, or that would necessitate compliznce with
some sp2cial requirement or-with the State Tabor Law or any other Jaw or erdinance; that there are no notices
of viclations or orders pending in the Department of Buildings at thiy time; that Scction 54G6F of the New York Ciry
Charter has been complied with as certified by a report of the Fire Commissioner to the Dorough Superintendent,
and that, 5o long as the building is not altered, except by permission of lhc Bomugh Supcrmtcndcnr the existing
use and cocupancy may be continued. :

“$ 646 F. No cortificate of ocowpancy shall be issued for any Building. structure. enclosute, plice or
premises whereln containers for comhustibles, chcniic‘;]s, explogives, inflimumables and other dangrrous substances,
articles, commeunds or miixtiures are stored, o “hmn sutorsatic or other fire alnrm systens o fire extinguishing
equipment are required by law to be or are installed, until the fire commisgioner hus tested and inspected and has
cortified his approval in writing of the Installation of such containers, wystems or equipment te the Borough
Superintendent of the. bcrough in which the instaliation has beem madc,. Such .'J.pprt.“."a] shall be regorded on

the certificate of occupancy.” T oA

Additoxs] coples of 1hla cestificate wilf bo furnlubed to prrasns baviag an foterest lu |5¢ lmﬂdinx or”
prowmiscs, TPUR pRyoRt a[lfc‘:u! Ay ccnts por copy, 1

'
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~ DEPARTMENT OF BUILDINGS ®
©  eroucH oF mmmiTIw , THE CITY OF NEW YORK

- ’n—:\"_"""

No, "l )\ Y23 d

o

Date Hoy 7, 1959

CERTIFICATE OF OCCUPANCY.

(St:md::rd form adopted by tho-Board of Standards and Appeals and issued pursuant to Soctxon 646 of the
New Yorlk Charter, and Sections C26-I810 to C26-187.0 mcluswt: Administrative Code 2121 te ZL37.
Euilding Code.)

This certificate supersedes ¢ Q. No, A5070
"To the owner or awners of the building or premises:
THIS CERTIFIES that the mepr—altered—enistpgebuilding—premises located at

753 Hegt 2Lth Ihreat Block €94 1ot 26 & o8

»-conforms substantially to the approved phns and specificntions, and to the requirements
of Ll:z. building code and all other faws and ordimusees, anyd of the rufes and regulations of the Board of Stand-
arés and Appeals, Pphcabit_ tn a building of iis class and kind ar the time 1he pcnmt was issued ; and

CERTIFIES FURTHER that, any provisions of Sealivn 646F of the New Yerk Charter have bet.":
complied with as certified by a report of the Fire Commissionér to the Borcugh Srnporintendent. ’

m Alt, Noo— ]3:;6_1953 ’ Construction classificationw o, .. ..,.....
Oceupancy cassification—Commereivl « Height e e o stories, oo e foet
Date of completion~— Aoxil 3, 1999 - Located in _ Impestriched Use District
4 A 2 . Height Zone at time of iss.x..:c‘i?oﬁf'wmﬁ;. - '
This certificate Is issued subject to the limitations hmmaftav specnﬁcd and to tbo«folhwmg reso-
Intons of the Board of Standards and Appeals: (Catondar Anfubeis to h: Soscricd :.mg . - N
- PERMISSIBLE USE AND O(FQUPﬁNCY o ' '
. . TAVE LOADS FERSONS ACCOMMODATED R ERNI 0 RS
sraRy L per S e [ wmArE eEstane]  ToTan .U
1 - . . 3 . . .
. On ground - - Parlring for more then r*ve {5 .
’ : rotor vehicles,
=S -
-
- . tasoling tanh instelletion npproved
. L Pire Departwent Hoy 4, 19395
=
6123 itding | Codo, Cp6-2730 Adm _Code
pee o L e e ded or cherid 2lier Janusty )
“Pries to the o2 o +7 = hrmciure as
] : - )
1, 3%, she sabpr . ooy 3’*&\1:\&1‘!’
=4 in iha o2 Cymame i T
ﬂak& " Ll he i sorandy hedl of such struchreas ™
glabs and meinizinso 1f Ind GER =
e e Lol h - i =
FRE T o T i prL t 74
' v 41_!:.’.-7.";,5‘;;, - PRSRE AR Sy
.
* Borough Supcrintendpnt
CERTIFIGATE Wikl HE NULL AND vain 18 A:.:rr-:rzx;.)x: m;;rw MANMER OR ADRITIONS ARE MADE THERETO.
age
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NO CHANGES OF USE OR OCCUPANCY NOT EONSISTENT WITH THIS CERTIFICATE SHALL
BE MADE UNLESS FIRST APPROVED BY THE ROROUGH SUPERINTENDENT

Unless an approval for the smme has been obtained from the Borougl Superintendent, ne change or
reasrangement in the structural parts of the buiiding, or affucting the Fght and ventitation of any part ihtrt.u{;
or in the exit facilitics, shall be made; no enlargement, whether by extending oty any side or by inercasing in
height shall be made: fior shall the building e moved-from ene location or pdsition to anether; nor shait there
be any reduction or &minution of the area of the lot or plot on which the building is located.

—sl‘hc building or any part thercof simll not be uscd for any purpode sther than that for which it fs cortified.

The supcnmposcd uniformly distributed Joads, or concentrated Joads producing the saimc stresses in the
eonstruction in any story shall not exceed the live Ionds wpcc:ﬂa.rﬁ ot reverse side; the number of persens of either
sex in any story shali not exceed that specified when sex 33 indicated, nor shall the aggregate number of persons
in any story-exened the specified total; and the use to which any story may be put sh:dl be restricted to that fxed

by thiz certificute gxeept as specifically stated.

" ‘This certificate does not ini any way relicve the owner or owrners ar any othef peFsaf or persons in posscasion
or control of the building, or any part thereof from obtaining such other permits, licenses or approvals as may
be prescribed by law for the uses or purposus for which the building is dcs.:grl ed or mtc.ndt.d ner from oltaining
tha special certificates raquired for the use and operation of dmtorq nér from the fnstallation, of fire atigm
systems where required by taw; nor from complying with any lawful order for ndditional fre c_"chngm\hmg
appifances under the dlscr:tmmry powers of the fire commissiener;-nor from complying with any lsful order
issued with the abject of maintaining the building in 2 safe or lawiul condition: nor from complying with any
autharfzed direction to remove cocroachments into a public hxghw‘\y or other public piace, whether attached to

or paxt of the building or not .

If this certificate is marked “Temporary”, it is applicible only to those parts of the building indicated
on its face, and certifies to the legnl use and occupancy of only such p:u'::, of the buildisg: it is subject to Bl the
prcmsmns and conditions applyigg to a final or- pcnnam.nt certificate ; it Is not applicable to any buﬂdmp; under the
jurisdiction of the Housing Division unless it is also approved and endorsed by them, und it must be repliced

by a full certificate at the date uf expiration.

¥ this cortificate 15 for an existing buﬂ&mg, erected prior to March {4, 1916 it has been duly inspected
and it has been found to have been gecupied or 1n—:mgcd to be oeoupicd prior to March 14, 1916, as noted on
the reverse side, aad that o information and b(.lmf since that date there hexboen no alteration or conversion
to a use that chapged its classification as defined in the Building Code,-or that would necessitate compliznce with
some spacfal requirement or-with the State Iabor Law or any other Iaw or ordinance; that there are no notices
of violations or erders pending in the Department of Buildings at this time; that Scction H46F of the New Vork City
Charter has bren complicd with as certified by a report of the Fire Commiasioner to the Borough Superintendent,
and that, so long as the building is not altered, except by permission of ti:x, Bnmugh Supcnntcndmt, the existing
wse and oceupancy tnay be continued. :

“§ 646 F. No certificate of occapancy sh'd! be issued for any Flm[d::ti_ stricture, cndnsurc. plce or
premises wherein containers for combustibles, clscmlcﬂs, explosives, inflammables and other dangerous substances,
ardcles, compounds or, miixtures are stored, or- wherein automatic or ether fire alarm systesis on fire extinguishing
equipment are required by