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Former Zoe Chemical Site IRM Work Plan

INTERIM REMEDIAL MEASURES WORK PLAN
FORMER ZOE CHEMICAL SITE

1801 Falmouth Avenue
New Hyde Park, New York
NYSDEC Site # 130211

1.0 INTRODUCTION

This Interim Remedial Measures (IRM) Work Plan was prepared by Korlipara Engineering (KE)
and CA RICH Consultants, Inc. (CA RICH) of Plainview, New York, on behalf of the owner
Seaboard Estates, Inc. for the above-referenced property (hereinafter referred to as the “Site”).
This IRM Work Plan addresses the findings and recommendations included in the Site

Characterization Report dated July, 2014 (Ref. 2). The Site Location plan is included in Figure 1.

This IRM Work Plan presents the remedial activities proposed to address:

e 1,1,1-trichloroethane (TCA), ethylbenzene, toluene, xylenes, cadmium, copper, mercury,
Aldrin and Dieldrin detected above NYSDEC Commercial Use Soil Cleanup Obijectives

(SCO) (Ref. 3) in the subsurface soils and cesspool/waste water holding tank bottoms;

e 1,1,1-trichloroethane (TCA) and its degradation products in the perched groundwater
beneath the cesspool/waste water holding tanks which were detected above New York
Department of Environmental Conservation (NYSDEC) Class GA groundwater standards
(Ref. 4); and

e TCA vapors in the soil vapor under the building which were detected above the NYSDOH
2006 Soil Vapor Intrusion Guidance (Ref. 5) mitigation criteria for PCE (Matrix 2).

The proposed scope of work presented in this IRM Work Plan will be conducted in accordance
with the Quality Assurance Project Plan (Appendix A) prepared for this Site and already approved
by NYSDEC in the Site Characterization Work Plan (Ref. 2). A Health & Safety Plan for the IRM

is included as Appendix B.
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2.0

SUMMARY OF SITE CHARACTERIZATION FINDINGS

The Site Characterization Investigation determined the following:

3.0

3.1

Two former cesspools/wastewater holding tanks are located in the southern portion of
the Site (Figure 1). These structures were tested and the sediments were found to
contain elevated levels of 1,1,1-Trichloroethane (TCA) above NYSDEC Commercial use
SCO level of 500,000 ug/kg.

The subsurface encountered at the Site consisted of fill material composed of medium
grained sand to 19 feet depth, followed by light brown to tan medium grained sand to
groundwater depth estimated to be in the 20 to 25 feet depth range. Soil boring sampling
identified exceedances of pesticides Aldrin and Dieldrin, and metals Cadmium, Copper,
and Mercury above NYSDEC Commercial use SCOs in the soil or pool bottom sediments

located within the area of the former cesspools/wastewater holding tanks.

Four groundwater monitoring wells were installed as part of the investigation.
Groundwater results indicated that elevated concentrations of TCA were identified in
“perched” water below the former cesspools/waste water holding tanks. Samples from
the groundwater downgradient of the cesspools/holding tanks did not contain TCA above
NYSDEC Class GA groundwater standards.

Soil vapor testing indicated elevated concentrations of TCA below the Former Zoe
Chemicals’ former indoor tank area. TCA levels as high as 182,000 ug/m3 were

detected, these levels exceed the NYSDOH Soil Vapor Guidance mitigation criteria.

PHYSICAL SITE CHARACTERISTICS

Site Description, History & Hydrogeologic Setting

The Site is located at 1801 Falmouth Avenue in New Hyde Park, Nassau County, New York and

is legally designated on Nassau County Tax Maps as Section: 8; Block: 189; Lots: 1 to 12, 42 to

73.

The Site is approximately 88,000 square feet and is improved with a 44,800 square foot

building constructed in the early 1960's. The building is serviced with a connection to the

municipal sewer system. The Site location is presented on a topographic map as illustrated in

Figure 1.
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This Site is situated within a well-developed, mixed-use industrial and commercial area of New
Hyde Park. Surrounding property environs are comprised mostly of occupied industrial and

commercial buildings with associated parking lots.

Historical records indicate a Certificate of Occupancy was issued in December 1962 and the first
tenant of the building was Zoe Chemical. Zoe Chemical utilized the Site to blend and package a
number of different cleaning products until 1992. Between 1992 and 1997, the building was only
partially occupied by Stoll of America, an operator of knitting machines; and Ruby’s Costumes, a
warehouse for Halloween costumes. In 1999, the Site was occupied by COC/Aceto (Aceto).
Aceto manufactured and distributed deodorizing cakes for urinals. Aceto vacated the space in
2006. Since 2006 the building has been occupied by Stober/Probuild, a distributor of lumber and

building materials.

The Property is underlain by unconsolidated Cretaceous to Quaternary age sand and gravel
deposits that comprise Long Island's groundwater system. These hydrogeologic units consist of
alternating interbedded lenses of gravel, sand, silt, and clay, which form a layered sequence of
aquifers and confining units that dip gently to the south and east. The Site is situated at an
elevation of approximately 90 feet above mean sea level. Site specific work conducted to date by
MACTEC suggests that the water table within the Upper Glacial Aquifer is encountered at a
depth of approximately 20 to 25 feet below land surface and groundwater flows in a

southwesterly direction.

3.2 Historical Environmental Reports

The following list identifies earlier studies performed at the Site. Copies of these reports were
previously submitted to NYSDEC.

Document Date
Site Characterization Work Plan, CA RICH January 2013
Final Site Characterization Report, CA RICH July 2014
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4.0 INTERIM REMEDIAL MEASURES

This IRM has been prepared to specify remedial measures for meeting the respective remedial
standards and/or guidance values for: TCA and its degradation products; the pesticides Aldrin
and Dieldrin; and the metals Cadmium, Copper & Mercury; in the soil beneath the Site. The Plan

presents the procedures that will be used to:

e remove the out-of-service cesspools/wastewater holding tanks;
e remove and properly dispose of the impacted soil and perched groundwater around &
below these structures; and

e capture and treat the remnant soil vapors below the property.

This IRM was prepared as a follow-up to the Site Characterization Investigation performed in
2013. The goal of the IRM is to address the site contamination issues properly and satisfactorily.
It is anticipated at this time that a Remedial Investigation will also have to be performed before a
Preliminary Remedial Action Plan and Record of Decision are prepared. The scope of the
Remedial Investigation will be developed after the IRM is completed. For the purposes of this
work plan, the Soil Cleanup Objective (SCO) will be the 6NYCRR Part 375 Commercial
Standards. The excavation portion of the remedy will remove as much of the contaminant-
impacted soil as feasible given the site constraints. Remaining VOCs will be addressed by the
operation of a Soil Vapor Extraction system. The upper 15 to 20 feet of the property is composed
of imported fill. As such, there are areas of the site where the soil contains elevated metals and
polynuclear aromatic hydrocarbons consistent with historic urban fill conditions and the
contaminants may not be a ramification of the operations of the former Zoe Chemical Facility.

The removal of historic urban fill is not included in this IRM.

4.1 Removal of Out-Of-Service Cesspools/Wastewater Holding Tanks

Prior to undertaking the remedial action, the waste in the cesspools/wastewater holding tanks
needs to be characterized for selecting an appropriate disposal facility. As the covers to the
buried pools/tanks are not visible but buried below the surface, a backhoe or equivalent type of
excavating equipment will be mobilized to the site to open the pavement and expose the covers
to the buried pools. The removed pavement and cover soil will be placed aside. Cover soils will
be screened and evaluated to see if contamination is present. If determined to be
uncontaminated, soils can be used to backfill the excavation. Waste characterization samples
will be collected from cesspools/wastewater holding tanks so that a facility permitted to receive

this material can be selected. Two composite samples will be collected and tested for the
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parameters outlined on Table 1 of this plan. Waste characterization samples with be obtained for
the soil from the inside of the cesspools/wastewater holding tanks as well as from the soil outside
of the cesspools/wastewater holding tanks. The covers to the pools will then be replaced and
covered with the soil and broken pavement set aside earlier. Please note that this is a temporary

measure. After completion of final remedial work, new pavement will be placed in this area.

Remedial excavation of the contents of the cesspools/ wastewater holding tanks will be initiated
once an approved disposal facility has been selected. The waste characterization results, volume
and anticipated disposal facility will be provided to the NYSDEC for approval prior to removal of
the material. A work exclusion zone will be established as shown on Figure 2 using yellow
caution tape and traffic cones as needed. The covers to the pools will again be exposed. A high-
vacuum excavator or “guzzler” will then be used to remove the material from within the pools.
The material from within the pools will be placed into lined roll-off containers suitable for
transporting this material on public roads. Kiln dust or Portland cement will be added to the
container, as needed, to solidify the material prior to transport. If necessary, excess liquids will
be removed from the roll-off container using a vacuum truck and containerized for transportation
and disposal. Once the inside of the pools are emptied out, arrangements will be made to
transport the excavated materials to the selected disposal facility. Treatment on the guzzler
exhaust will not be needed as the guzzler will be utilized for a short time period. The odors from
the excavation activities will be closely monitored using a Photo-lonization Detector (PID) and
dust monitor. If an overwhelming smell is present CA RICH will address the odors by placing

plastic sheeting on both the soils and the excavation.

A small clam-shell type crane will then be mobilized to the property. A backhoe with a demolition
hammer capable of reaching at least 20 feet will also be on-site in the event buried concrete
prevents the excavation from being advanced. Due to the anticipated depth of the excavation, a
steel excavation box will be utilized during excavation activities. The crane will be used to
remove the soil from around the pools. This soil will be placed on plastic sheeting in the soil
staging area shown on Figure 2; the staging area will be designed to be of sufficient size to hold
the unearthed pools and tanks, with room to spare for maneuverability by the equipment (crane,
etc.). Once the soil from above and around the pools/tanks has been removed, the crane will be
used to grab and lift the emptied pools/tanks out of the ground and place them on bermed plastic
sheeting. The concrete structures will then be power washed using tap water, with the wash
water collected for proper disposal at an approved disposal facility. The washed concrete pools

will then be removed for disposal as construction & demolition (C&D) debris.
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Using the clam-shell bucket, the crane will continue to remove contaminant-impacted soil from
around the excavation. The bottom and side walls of the excavation will be screened with a PID,
as well as by physical observations (discoloration and odor), as the excavation is advanced. The
excavated soil from outside the structures will be tested according to DER-10, at a minimum,
prior to disposal. The excavated soil will be placed on plastic sheeting. A vacuum truck will be
on-site in the event perched water is encountered in the excavation. The water will be removed

and containerized for off-site disposal.

The surface of the soil pile will be secured with a minimum of a 6-mil plastic sheeting and
surrounded with pieces of concrete at the end of each work day. The soil staging stockpile will be
located approximately 20-feet from the excavation as shown on Figure 2. Any buried concrete
that is encountered will be staged on bermed plastic sheeting, power washed with tap water and
disposed of as C&D waste. The excavation will continue until: 1) the soil either no longer exhibits
PID readings, odors or stains; or 2) advancing the excavation further would be unsafe, or is
otherwise potentially damaging to a structure within its vicinity, or is likely to create a major
disturbance for the current facility operations. Side walls of excavations limited due to unsafe
conditions shall have an additional sample collected from visible contamination at the spacing
indicated to document remaining contamination. The site safety officer will be responsible for
deciding unsafe conditions. The site safety officer or his/her properly trained assignee will also
be responsible for community air monitoring as discussed in the attached Health and Safety and
Community Air Monitoring Plans. End-point soil samples will then be collected from the bottom

and side walls of the excavation at the following frequency:

Side walls one sample every 20 linear feet

Bottom one sample every 400 square feet (or 20 ft. x 20 ft. area)

Each soil sample will be analyzed for VOCs using EPA method 8260. In addition, the samples
will be analyzed for pesticides using EPA method 8081 and for the metals Cadmium, Copper &
Mercury using SW6010/SW4771B as outlined on Table 1.

Arrangements will be made for the excavation to be filled with imported fill material upon
collection of the end-point samples. The lower portion of the excavation will be filled with clean
imported quarry sand from a local facility such as 110 Sand and Gravel, Broman Sand or Sills
Materials. Test results of the backfill material shall be provided to the NYSDEC prior to use on-
site.  The soil will be placed in lifts of approximately two-foot thickness and compacted. The

upper portion of the excavation will be filled with recycled concrete aggregate from a DOT-
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approved facility, and compacted to a grade consistent for finishing the pavement consistent with

surrounding area.

4.2 Removal and Proper Disposal of Impacted Soil

The results of the waste characterization samples collected described in section 4.1 will be used
to determine the classification of the waste soil and to secure a permitted facility for the disposal
of this material. The material removed from within the structures via high-vacuum excavator or
“guzzler” will be placed into lined roll-off containers and transported off site. The material
removed from around the excavation area via clam-shell type crane will be stockpiled on plastic
sheeting in the soil staging area. The waste characterization results, volume, and anticipated
disposal facility will be provided to the NYSDEC for approval prior to removal of the material.
Based on previous results, wet material at the base of the structures is considered hazardous.
Sampling above the wet material can be performed for waste characterization to assess the
material. If considered hazardous, the dry material from the structures can be removed and
processed separately. After the disposal facility has been selected, a front-end loader or similar
type of earth moving equipment will be used to load the soil onto trucks for transport to the
facility. The soil will be transported under manifests completed in accordance with the waste
classification testing. Copies of the final facility signed manifests will be included in the final

report.

4.3 Soil Vapor Extraction System and Pilot Test

A soil vapor extraction (SVE) system will be installed and operated to control the existing sub-
slab vapors and the vapors emanating from the residual contamination in the subsurface. After
the excavation has been backfilled and compacted, a hollow stem auger drill rig will be mobilized
to the site. At the locations shown on Figure 3, 2-inch diameter schedule 40 PVC soil vapor

extraction (SVE) wells will be installed.

Number of SVE Wells: If the concentration of VOCs in the eastern sidewall samples do not
exceed the SCOs, the two most westerly SVE wells illustrated on Figure 3 will be installed. If the
VOC concentrations in the eastern sidewall samples exceed the SCOs, a third SVE well will be

added as shown on the figure.

Depth of SVE wells: If the end-point bottom sample results are less than the SCOs, the slotted
section of the wells will be installed from five feet below grade to the depth of the excavation and

will be completed with 0.020-inch slotted (20 Slot) well screens and a humber 2 sand pack. If the
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end-point soil sample results exceed the SCOs, soil borings will be placed in the locations of the
proposed SVE wells and soil samples will be screened with a PID to determine the depth of VOC
contamination. Samples will be submitted to a laboratory to confirm the depth at which the VOC
concentrations no longer exceed the SCOs. The drill rig will then return to the site and install the
wells to that depth. The section of all of the SVE wells from 0 to 5 feet will be constructed of solid
PVC pipe. Each SVE well will be finished with a temporary 8-inch diameter flush-mounted cover.
A schematic drawing of a typical SVE well is included as Figure 4.

In addition to the exterior wells, three sub-slab vents will be installed in the floor of the building at
the locations shown on Figure 3. The vents will be constructed of 4-inch diameter PVC pipe with
% inch diameter holes, an open bottom and surrounded with wire mesh screen. The vents will
extend approximately one foot below the bottom of the slab and be sealed into the floor with

concrete. A schematic drawing of a typical sub-slab vent is included as Figure 5.

Pilot tests of all of the exterior SVE wells and interior sub-slab vents will be performed using a
regenerative blower equipped with a variable frequency drive to control the rotation speed. The
existing monitoring wells, SVE wells and sub-slab vents will be used to determine the radius of
influence of the pilot test during each discharge rate conducted at the SVE well(s) and sub-slab
vent(s). The sub-slab vents will be initially used as soil vapor extraction points, and eventually
will be used as sub-slab depressurization vents to prevent vapors from entering the building. The
points are anticipated to be connected to the system when it is designed. A section of plastic
hose will be attached to the a single exterior SVE well and to the suction side of the blower. The
well will be tested at several discharge rates during the course of the test. The vacuum at the
inlet of the blower and at the remaining two SVE wells will be monitored during the test using an
Infiltec® Model DM1 Digital Micro-Manometer. The flow rate of the blower will also be recorded
during each step of the test. PID readings will be recorded as the test progresses and a SUMMA
canister will be used to collect a sample for analysis of VOCs using method TO-15. Analysis of
VOCs using method TO-15 will be collected within the first few minutes and again in the last few

minutes of the pilot test of the SVE well located closest to the wastewater holding tanks.

After the pilot testing of the exterior SVE wells is completed, the suction side of the blower will be
connected to the central interior sub-slab vent and a similar series of tests will be performed.
Holes 5/16™ of an inch in diameter will be drilled in the floor and a rubber stopper equipped with a
barbed fitting will be inserted in the hole to measure the vacuum achieved at its location. These
temporary pressure differential points will be installed throughout the building to adequately
assess the influence of the system during the pilot test. All temporary points will be abandoned
with concrete when the pilot test is completed. The sub-slab vents shall be abandoned or

temporarily sealed after the pilot test.
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After the tests are completed, the results from all the wells will be used for determining the radius
of influence that the SVE system achieved during the test, which will be used to design the SVE
remediation system, including for selection of the appropriate blower or blowers for this system,
as well as for developing system operation protocol. The results of the SUMMA canister analysis
will be used to determine the need for post-treatment of the extracted vapors, and for
selecting/designing the control equipment (e.g., the appropriate carbon units) for the system.
Carbon will be used during the pilot test as well as incorporated in the design until data from the
operational system supports removal of the carbon.  Air permitting is typically not needed for
remediation systems; however, the air regulations will be taken into consideration in
selecting/designing the control equipment. A field form that will document the vacuum

measurements during each event is outlined in Table 2.

4.4 Installation of One Water Table Monitoring Well

During the investigation for the Site Characterization, well MW-4 was installed to monitor the
water quality downgradient of the former cesspools/wastewater holding tanks. This well
encountered an obstruction and was installed in a perched water zone with a total depth of 15
feet. The existing well MW-4 will be removed during the excavation program. After the
obstruction is cleared and the excavation is backfilled, well MW-4 will be re-installed in the
location depicted on Figure 3 to a depth that intersects the water table below the property. The
well will be installed in a similar fashion to the wells installed during the Site Characterization. It
will be constructed with 0.020-inch slotted (20 Slot) Schedule 40 PVC well screens and a number
2 sand pack for a depth of 10 feet below the encountered water table and 5 feet above the
encountered water table. The balance of the well will be constructed of solid PVC pipe. The well
will be finished with an 8-inch diameter flush-mounted cover. The excavation activities propose
to investigate and possible remove the confining unit. The depth and construction of the
replacement monitoring well shall be determined after completion of the excavation activities and

condition of the confining unit.

5.0 REPORTING

An Interim Remedial Measures (IRM) Report — Part A will be prepared upon completion of
excavation and disposal activities, and of the SVE pilot test(s). The IRM Report — Part A will
summarize the soil excavation and disposal activities; the excavation, cleaning, and disposal
activities for the former pools/holding tanks; the SVE system pilot test results; and the proposed

engineering design plans and specifications for the construction of the soil vapor remediation
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system(s), including any control systems (e.g., carbon treatment units). It will also set forth the

criteria for the SVE system(s) startup and monitoring schedule.

Once the remedial systems are operational, an Interim Remedial Measures (IRM) Report — Part
B will be prepared. The IRM Report — Part B: Construction Completion Report and Operations,
Maintenance & Monitoring Plan will summarize the as-built conditions of the SVE system(s) and
the start-up data. It will also include the monitoring and reporting schedule for both groundwater
and extracted soil vapor; maintenance procedures for the equipment; and the remedial objectives

and criteria to terminate the operation of the equipment.

6.0 SCHEDULE

The following preliminary Schedule is provided for this IRM Work Plan. However, this Schedule

is subject to change based on the coordination with the on-site tenant.

Event Schedule

Submission of the IRM Work Plan September, 2014

NYSDEC Review of IRM Work Plan November & December, 2014
Comment Period January, 2015

Implementation of IRM Work Plan

Removal of Out-Of-Service Cesspools/Holding Tanks February, 2015
Removal and Proper Disposal of Impacted Soil February, 2015
Soil Vapor Extraction Well & Sub-Slab Vent Installation March, 2015
Installation of one on-site Groundwater Monitoring Well March, 2015
SVE Pilot Tests April, 2015
Submission of IRM Report & SVE Design — Part A June, 2015

10
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TABLE 1

Sample Contaner Details for Soil and Soil Vapor Samples

Former Zoe Chemical Site IRM

1801 Falmouth Avenue
New Hyde Park, NY
NYSDEC Site #130211

Number of Number of QA/QA Samples
Sample Type, Matrix and Parameters Samples [Container / Preservative MS/MSD Duplicate Trip Blank Field Blank Holding Time*
Waste Characterization Soil Samples
VOCs (USEPA Method 8260C) 2 3-2o0z jars/Ice NA NA NA NA 14 Days
SVOCs (USEPA Method 8270) 2 1-8o0z jar/Ice NA NA NA NA 14 Days
TCLP Metals (USEPA 1311) 2 1-8oz jar/lce NA NA NA NA 28 Days**
PCBs (USEPA Method 8082) 2 1-8oz jar/lIce NA NA NA NA 14 Days
Ignitability, Reactivity and Corrossivity 2 1-8oz jar/lIce NA NA NA NA 7 Days
(ASTM D93-90, 9045D, 9034 & 9012)
End-Point Soil Samples
VOCs (USEPA Method 8260C) TBD  |3-2o0z jars/Ice 1 per 20 samples 1 per 20 samples 1 per sampling event 1 per sampling event 14 Days
Pesticides (USEPA Method 8081) TBD 1-8oz jar/lIce 1 per 20 samples 1 per 20 samples 1 per sampling event 1 per sampling event 14 Days
Total Metals (SW6010/SW4771B) TBD 1-8oz jar/lIce 1 per 20 samples 1 per 20 samples 1 per sampling event 1 per sampling event 28 Days**
Soil Vapor
VOCs (USEPA Method TO-15) 2 1 - 6-Liter SUMMA canister / None NA NA NA NA 30 Days
Wash Water
VOCs (USEPA Method 8260C) 1 2- 40 ml vials with HCL / Ice NA NA NA NA 14 Days
RCRA Metals 1 1 - 16 oz. poly bottle / Ice and HNO3 acid NA NA NA NA 180 Days
pH 1 To be measured in the field NA NA NA NA 15 minutes
Flash Point 1 1-2 oz glass bottle NA NA NA NA 7 Days

* Holding time is calculated from collection date as per ASP - Exhibit 1.
** The holding time for mercury is 28 days. The holding time for all other metals is 180 days.
TBD - To be determined based on the area and depth of the excavation.
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Quality Assurance Project Plan
1.1 Introduction - The following Quality Assurance Project Plan (“QAPP”") has been prepared

specifically for the Interim Remedial Measures Work Plan at 1801 Falmouth Avenue in New Hyde
Park, New York. This Plan was prepared and approved as stated below.

jw}.p\ Poduo
8/18/14

Prepared by: Date:
Jessica Proscia, Environmental Scientist

Approved by: Date:
Eric Weinstock, Vice President

8/18/14

1.2 QAPP - Table of Contents
The following elements are included in this QAPP:

Title Page and Introduction

Table of Contents

Project Description

Project Organization

Quality Assurance Objectives for Data Measurements
Sampling Procedure

Sample and Document Custody Procedures
Calibration Procedures and Frequency
Analytical Procedures

Data Reduction, Validation and Reporting
Internal Quality Control Checks

Performance and System Audits

Preventive Maintenance

Data Measurement Assessment Procedures
Corrective Action

Quality Assurance Reports and Management
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1.3 Project Description - The Site Interim Remedial Measures (IRM) Work Plan subject to this
QAPP have been prepared to address the following issues:

o Remove the out-of-service cesspools/wastewater holding tanks;
e Remove and properly dispose of the impacted soil around & below these structures; and

e Capture the remnant soil vapors below the property.

The investigative methods that will be used include well drilling, monitoring well installation,
monitoring well sampling, soil vapor probe installation and sampling and soil sampling. These are
described in detall in the Interim Remedial Measures Work Plan.

1.4 Project Organization — Mr. Weinstock will serve as the Project Manager (PM) and will be
responsible for the overall scheduling and performance of all investigative activities.

Mr. Weinstock will also serve as the Quality Assurance Officer (QAQ) for this project. His duties
will include:

e Review of laboratory data packages
e Interface with laboratory
e Performance of Field Audits

Experienced CA RICH staff will perform and/or oversee completion of all the field activities
described in the Investigation Work Plan. Appendix A provides a copy of CA RICH résumés.

1.5 Quality Assurance Objectives and Data Measurement — There are two sources of data
collection methodology that will provide data information during this Investigation.

Field Screening - Organic vapor readings will be recorded from the head space of soil samples.
This data is intended to be used only as a screening tool. To meet these goals, clean sampling
tools will be used for each head space measurement and the photo-ionization detector (PID) will
be calibrated at the beginning of each screening day on-site.

Chemical Analysis — All environmental samples will delivered to a New York State- ELAP
Certified laboratory contracted to CA RICH for chemical analysis. This data is intended to
determine the nature and extent of contamination in soil and groundwater. The laboratory will
follow the NYSDEC — Analytical Services Protocol dated 2005. All analytical reports will be
prepared in NYSDEC ASP Category B deliverables. All samples will be placed in iced-filled
coolers and delivered to the laboratory within 48 hours of collection.

Quality assurance obijectives are generally defined in terms of five parameters:

e Representativeness - Representativeness is the degree to which sampling data accurately
and precisely represents site conditions, and is dependent on sampling and analytical
variability. The Supplemental Site Investigation Work Plan has been designed to assess the
presence of the constituents in the target media at the time of sampling. The Plan presents
the rationale for sample quantities and location. The Plan also presents field sampling
methodologies and laboratory analytical methodologies.

The use of the prescribed field and laboratory analytical methods with associated holding
times and preservation requirements are intended to provide representative data. Further
discussion of QC checks is presented in Section 1.11.
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Comparability - Comparability is the degree of confidence with which one data set can be
compared to another data set. Comparability between this investigation and to the extent
possible, with existing data will be maintained through consistent sampling and analytical
methodology set forth in the QAPP; the and the Interim Remedial Measures Work Plan; the
NYSDEC ASP analytical methods (2005) with NYSDEC ASP QA/QC requirements (1995);
and through use of QA/QC procedures and appropriately trained personnel.

Completeness - Completeness is defined as a measure of the amount of valid data obtained
from a sampling event compared to the amount that was expected to be obtained under
normal conditions. This will be determined upon assessment of the analytical results.

Precision - Precision is the measure of reproducibility of sample results. The goal is to
maintain a level of analytical precision consistent with the objectives of the Work Plan. To
maximize precision, sampling and analytical procedures will be followed. All work for the
investigation phase of this project will adhere to established protocols presented in the
QAPP, and the Interim Remedial Measures Work Plan. Checks for analytical precision will
include the analysis of matrix spike duplicated, laboratory duplicates, and field duplicates.
Checks for field measurement precision will include obtaining duplicate field measurements.
Further discussion of precision QC checks is provided in Section 1.11.

Accuracy - Accuracy is the deviation of a measurement from the true value of a known
standard. Both field and analytical accuracy will be monitored through initial and continuing
calibration of instruments. In addition, internal standards, matrix spikes, blank spikes, and
surrogates (system monitoring compounds) will be used to assess the accuracy of the
laboratory analytical data.

1.6 Sampling Procedures - The sampling procedures that will be employed are discussed in
detail in the Interim Remedial Measures Work Plan.

1.7 Sample and Document Custody Procedures

General - The Chain-of-Custody program allows for the tracing of possession and handling
of the sample from its time of collection through its chemical analysis in the laboratory
Appendix B provides a sample chain of custody. The chain-of-custody program at this site
will include:

- Sample labels
- Chain-of-Custody records
- Field records

Sample Container Details

See attached Table

Sample Labels - To prevent misidentification of samples, a label will be affixed to the sample
container and will contain the following information:

- Site Name

- Sample identification number

- Date and time of collection

- Initials of Sampler

- Preservation (if any)

- Type of analysis to be conducted.
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e Chain-of-Custody Records - To establish the documentation necessary to trace sample
possession from the time of collection, a chain-of-custody record (sample attached) will
be filled out and will accompany samples at all times. The record will contain the
following information:

- Project name:

- Printed name and signature of samplers

- Sample number

- Date and time of collection

- Sampling location

- Number of containers for each sample

- Signature of individuals involved in sample transfer
(when relinquishing and accepting samples)

- Inclusive dates and times of possession.

e Field Records - Field records will be maintained during each sampling effort in a logbook.
All aspects of sample collection, handling and visual observations will be recorded. All
sample collection equipment, field analytical equipment and equipment utilized to make
physical measurements will be identified in the field logbook.

All calculations, results and calibration data for field sampling, field analytical and field
physical measurement equipment will also be recorded in the field logbook. Entries will be
dated and initialed. Entries will be made in ink, and will be legible.

1.8 Calibration Procedures and Frequency - The contracted laboratory will follow the NYSDEC
Category-B requirements for equipment calibration procedures and frequency.

The QA Officer will be responsible for ensuring that the Field PID is calibrated at the beginning of
each day of field sampling using calibration gas supplied by the manufacturer. A log of the meter
calibration will be kept in the field logbook.

1.9 Analytical Procedures - All laboratory analysis will follow NYSDEC ASP (2005) protocols
with Category B deliverables. The following samples will be collected for QA/QC purposes: 1 trip
blank, 1 field blank, 1 duplicate sample, 1 matrix spike, and 1 matrix spike duplicate per every
twenty field samples. A qualified data validator will review the laboratory data and a Data
Usability Summary Report (DUSR) will be prepared.

1.10 Data Reduction, Validation and Reporting

e Field Data - All field data recorded in logbooks or on log sheets will be evaluated in the Office
and transferred to word processor text by field personnel or clerical staff. PID readings will
be included on the logs. The QAO and/or PM will review this data for accuracy and
completeness. Construction diagrams will be prepared for all monitoring wells and soil vapor
probes installed by CA RICH.

e Laboratory Data - The laboratory will transfer the instrument readings to laboratory report
forms. Ms. Lori Beyer will perform independent data validation of all analytical data using
NYSDEC DUSR protocols. Appendix A provides a copy of Ms. Lori Beyers résumé.

The Data Validator will provide CA RICH with a Data Validation Summary Report in
accordance with Appendix 2B of DER-10. The data validator will be instructed to apply “JL”
qualifiers to VOC data with detections of less than 200 ppb in accordance with EPA Method
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5035. The QAO will review the summary report as well as other field data and prepare a
Data Usability Report.

CA RICH will prepare summary tables of the validated analytical data using computer
spreadsheet software. The data entries will be reviewed using the red check-green check
method. All entries will be reviewed and entry errors will be marked in red ink. Once these
entries are corrected, the printouts will be marked with green ink and placed in the project file.

1.11 Internal Quality Control Checks

Both field and laboratory quality control checks are proposed for this project. In the event that
there are any deviations from these checks, the Project Manager and Quality Assurance Officer
will be notified. The proposed field and laboratory control checks are discussed below.

Field Quality Control Checks

Field Measurements - To verify the quality of data collected using field instrumentation, at
least one duplicate measurement will be obtained per day and reported for all field analytical
measurements.

Sample Containers - Certified-clean sample containers will be supplied by the contracted
laboratory.

Field Duplicates — Field duplicates will be collected to check reproducibility of the sampling
methods. Field duplicates will be prepared as discussed in the Interim Remedial Measures
Work Plan. Field duplicates will be analyzed every 20 field samples.

Field Rinse Blanks — Field rinse blanks are used to monitor the cleanliness of the sampling
equipment and the effectiveness of the cleaning procedures. Field rinse blanks will be
prepared and submitted for analysis during this investigation. Field rinse blanks will be
prepared by filling sample containers with analyte-free water (supplied by the laboratory),
which has been routed through a cleaned sampling device.

Trip Blanks — Trip blanks will be used to assess whether site samples have been exposed to
non-site-related volatile constituents during storage and transport. Trip blanks will be
analyzed at a frequency of once per day, and will be analyzed for volatile organic
constituents. A trip blank will consist of a container filled with analyte-free water (supplied by
the laboratory), which remains unopened with field samples throughout the sampling event.
Trip blanks will only be analyzed for volatile organic constituents.

1.12 Performance and Systems Audits

Performance and systems audits will be completed in the field and the laboratory during the
investigation phase of this project as described below.

Field Audits — CA RICH’s Project Manager and Quality Assurance Officer will monitor field
performance and field meter calibrations to verify that measurements are taken according to
established protocols. The Project Manager will review all field logs. In addition, the Project
Manager and the Quality Assurance Officer will review the field rinse and trip blank data to
identify potential deficiencies in field sampling and cleaning procedures.

Laboratory Audits — The contracted laboratory will perform internal audits consistent with
NYSDEC ASP (1995).
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1.13 Preventive Maintenance

Preventive maintenance schedules have been developed for both field and laboratory
instruments. A summary of the maintenance activities to be performed is presented below.

e Field Instruments and Equipment - Prior to any field sampling, each piece of field
equipment will be inspected to assure it is operational. If the equipment is not operational, it
must be serviced prior to use. All meters which require charging or batteries will be fully
charged or have fresh batteries. If instrument servicing is required, it is the responsibility of
the field personnel to follow the maintenance schedule and arrange for prompt service.

e Laboratory Instruments and Equipment - The laboratory will document Laboratory
instrument and equipment procedures. Documentation includes details of any observed
problems, corrective measure(s), routine maintenance, and instrument repair (which will
include information regarding the repair and the individual who performed the repair).

Preventive maintenance of laboratory equipment generally will follow the guidelines
recommended by the manufacturer. A malfunctioning instrument will be repaired immediately
by in-house staff or through a service call from the manufacturer.

1.14 Data Assessment Procedures

The analytical data generated during the Interim Remedial Measures Work Plan will be evaluated
with respect to precision, accuracy, and completeness. The procedures utilized when assessing
data precision, accuracy, and completeness are presented below.

e Data Precision Assessment Procedures - Field precision is difficult to measure because of
temporal variations in field parameters. However, precision will be controlled through the use
of experienced field personnel, properly calibrated meters, and duplicate field measurements.
Field duplicates will be used to assess precision for the entire measurement system including
sampling, handling, shipping, storage, preparation and analysis.

Laboratory data precision for organic analyses will be monitored through the use of matrix
spike duplicate sample analyses. For other parameters, laboratory data precision will be
monitored through the use of field duplicates and/or laboratory duplicates.

The precision of data will be measured by calculation of the standard deviation (SD) and the
coefficient of variation (CV) of duplicate sample sets. The SD and CV are calculated for
duplicate sample sets by:

SD = (A-B)/1.414
CV = SD/((A+B)/2) = 1.414(A-B)/(A+B)
Where:

A = Analytical result from one of two duplicate measurements
B = Analytical result from the second measurement.

Where appropriate, A and B may be either the raw measurement or an appropriate
mathematical transformation of the raw measurement (e.g., the logarithm of the concentration
of a substance).
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Alternately, the relative percent difference (RPD) can be calculated by the following equation:

RPD = (A-B) _ x 100
(A+B)/2

RPD = 1.414 (CV)(100)

Data Accuracy Assessment Procedures - The accuracy of field measurements will be
controlled by experienced field personnel, properly calibrated field meters, and adherence to
established protocols. The accuracy of field meters will be assessed by review of calibration
and maintenance logs.

Laboratory accuracy will be assessed via the use of matrix spikes, surrogate spikes, and
internal standards. Where available and appropriate, QA performance standards will be
analyzed periodically to assess laboratory accuracy. Accuracy will be calculated as a percent
recovery as follows:

Accuracy = A-X x 100
B
Where:

A = Value measured in spiked sample or standard
X = Value measured in original sample
B = True value of amount added to sample or true value of standard

This formula is derived under the assumption of constant accuracy over the original and
spiked measurements. If any accuracy calculated by this formula is outside of the acceptable
levels, data will be evaluated to determine whether the deviation represents unacceptable
accuracy, or variable, but acceptable accuracy. Accuracy objectives for matrix spike
recoveries and surrogate recovery objectives are identified in the NYSDEC, ASP (1995).

Data Completeness Assessment Procedures - Completeness of a field or laboratory data
set will be calculated by comparing the number of samples collected or analyzed to the
proposed number.

Completeness = No. Valid Samples Collected or Analyzed X 100
No. Proposed Samples Collected or Analyzed

As general guidelines, overall project completeness is expected to be at least 90 percent.
The assessment of completeness will require professional judgment to determine data
usability for intended purposes.
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1.15 Corrective Action

Corrective actions are required when field or analytical data are not within the objectives specified
in this QAPP, or the Interim Remedial Measures Work Plan. Corrective actions include
procedures to promptly investigate, document, evaluate, and correct data collection and/or
analytical procedures. Field and laboratory corrective action procedures for this project are
described below.

e Field Procedures - When conducting the investigative fieldwork, if a condition is noted that
would have an adverse effect on data quality, corrective action will be taken so as not to
repeat this condition. Condition identification, cause and corrective action implemented will
be documented as a memo to the project file and reported to the Project Manager.

Examples of situations, which would require corrective actions, are provided below:

e Protocols as defined by the QAPP and the Supplemental Site Investigation Work
Plan have not been followed;

e Equipment is not in proper working order or properly calibrated;

e QC requirements have not been met; and

e |ssues resulting from performance or systems audits.

Project field personnel will continuously monitor ongoing work performance in the normal
course of daily responsibilities.

e Laboratory Procedures - In the laboratory, when a condition is noted to have an adverse
effect on data quality, corrective action will be taken so as not to repeat this condition.
Condition identification, cause and corrective action to be taken will be documented, and
reported to the Quality Assurance Officer.

Corrective action may be initiated, at a minimum, under the following conditions:

Specific laboratory analytical protocols have not been followed;
Predetermined data acceptance standards are not obtained;
Equipment is not in proper working order or calibrated;

Sample and test results are not completely traceable;

QC requirements have not been met; and

Issues resulting from performance or systems audits.

Laboratory personnel will continuously monitor ongoing work performance in the normal
course of daily responsibilities.
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1.16 Quality Assurance Reports and Management

e Internal Reporting - The analytical laboratory will submit analytical reports using NYSDEC
ASP (1995), Category B requirements. The analytical reports will be submitted to the Data
Validator for review. Supporting data (i.e., historic data, related field or laboratory data) will
also be reviewed to evaluate data quality, as appropriate. The Quality Assurance Officer will
incorporate results of data validation reports (if any) and assessments of data usability into a
summary report. This report will be filed in the project file and will include the following:

e Assessment of data accuracy, precision, and completeness for field & laboratory data;
e Results of the performance and systems audits;

¢ Significant QA/AC problems, solutions, corrections, and potential consequences;

¢ Analytical data validation report; and

e Data usability report.

. Reporting - The Site Characterization Report will contain a separate QA/QC section
including the DUSR and a summary of data collected and/or used as appropriate to the
project DQOs. The Quality Assurance Officer will prepare the QA/QC summary tables
and reports and memoranda documenting the data assessment and validation.

1.17 Proposed Sub-Contractors (subject to change based on availability)

Drilling and excavation — AARCO Environmental Services.
Laboratory — Accutest Laboratories

Surveying — American Engineering and Land Surveying
Data validator — Lori Beyer
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ERIC A. WEINSTOCK, CPG, CGWP
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TITLE
Vice President
EDUCATION

Master of Science, Engineering Geology, Georgia Tech, 1980
Bachelor of Science, Geology, State University of New York at Oneonta, 1978

CERTIFICATIONS AND REGISTRATIONS

Certified Ground Water Professional, No. 278

Certified Professional Geolagist, No. 7391

Health & Safety Operations at Hazardous Material Sites; 28 CRF 1910.120

Registered Professional Geologist in Delaware (No.379), South Carolina (No.
544), and Pennsylvania (No. 925-G)

PROFESSIONAL AFFILIATIONS

National Ground Water Association
American Institute of Professional Geologists

PROFESSIONAL EXPERIENCE

Vice President and Senior Hydrogeologist, CA Rich Consultants, Inc., 1988 -
Present

Mr. Weinstock serves as both a Project Manager and a Technical Supervisor.
Since 1988, he has served as the Project Manager for numerous ground water,
regulatory compliance, and real estate related projects.

Eric’'s responsibilities at the Firm include management of the following
investigations and cleanups:

Federal and State Superfund

Tronic Plating Co., Farmingdale, NY

Tishcon Corporation, Westbury, NY

Stewart Hall Chemical Corp., Mt. Vernon, NY
Jim Jam Cleaners, Merrick, NY

Coral Graphics Site, Hicksville, NY

Bon Ton Cleaners Site, Brooklyn, NY

Brownfields

Spring Creek Gardens, Brooklyn, NY (former Superfund site)
Atlantic Terrace*, Brooklyn, NY (former gas station)

Aflantic Avenue Apartments®, Brookiyn, NY (former vacant lot)
Victorian Home of Levittown, Levittown, NY {former auto dealership)

* Recipient of the “Big Apple Brownfield Award” by NYCOER
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Oil Spills
+ 875 5" Avenue, NYC — Multi-phase extraction of subsurface No. 6 heating oil
+ Best Metropolitan Towel & Linen Supply Co., Brooklyn, NY - Total fluids

recovery of subsurface No. 6 heating oil.

Resource Conservation and Recovery Act (RCRA) Compliance
+ U.S. Electroplating Corporation, No. Babylon, NY
¢ J.C. Solutions, Port Washingtion, NY

Senior Hydrogeologist, Camp Dresser & McKee, NY. 1984 - 1988

Mr. Weinstock was the Project Geologist for the Port Washington Landfilt R/FS,
a U. 8. EPA Superfund site. He was in charge of a drilling program including 400
foot-deep monitoring wells and landfilf gas wells. He assisted in the use of
CDM'’s Dynflow/Dyntrack computer model to assess remedial alternatives.

Eric developed a simulation of the regional stratigraphy of Nassau County for
NCDPW's regional groundwater model. This information, along with hydrologic
data, is being used by the County in Dynflow/Dynfrack to model the effects of

pumping.

At the Metaltec/Aerosystems U.S. EPA Superfund site in Franklin, N..J, Mr,
Weinstock was in charge of a remedial investigation of a metals plating site. The
project included monitoring well installation; soif, surface water and groundwater
sampling; and aquifer pump testing. This information was used fo assess
remedial alternatives in the Feasibility Study.

Hydrogeologist, Leeds Hill & Jewett, San Francisco, CA, 1982 - 1984

Eric served as a field geologist for the drilling and installation of 1,000 gpm
production water wells for a power plant in Nevada. His duties included
supervision of drillers, interpretation of geophysical logs, inspection of well
construction and pump testing.

Mr. Weinstock was in charge of a driliing and well installation program to
determine the extent of a 50,000-gallon plume of jet fuel at this U.S. Navy Base
in Southern California.

Hydrogeologist, Dames & Moore, San Francisco, CA, 1980 - 1982

Mr. Weinstock supervised the installation, sampling and testing of a RCRA
monitoring well network at a Chevren refinery and chemical plant in Richmond,
Calif. Duties included drilling supervision, geophysical logging, mapping, pump
testing and sampling.
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. SELECTED PUBLICATIONS

Rao, 8.G. and Weinstock, E.A., 1981, "Numerical Modeling of Solute Transport
in Groundwater; An Application to a Landfill Site in Fiorida.” Paper presented at
the 17th Am. Water Resources Assoc., National Conference, October 4-8, 1981,
Atlanta, Georgia.

Weinstock, Fric A., 1988, “A Sensible Alternative for the Installation of Monitoring
Wells,” Water Well Journal, December 1988.

Weinstock, Eric A.,, 1991, "Phase II Environmental Assessments, Water Well
Journal,” April 1991

Weinstock, Eric A., 1992, “Cost-Effective Options for the Collection of Subsurface
Soil, Soil Gas and Groundwater Samples,” The National Environmental Journal,

Nov/Dec 1992.

Weinstock, Eric A., 1998, “Methods for the Collection of Subsurface Samples
during Environmental Sife Assessments”, in Sampling Environmental Media,
ASTM STP 1282.

Weinstock, Eric A., 2001, “Dry Cleaners, FPerchioroethene and Glacial Aquifers —
Lessons Learned on Long island, New York” The Professional Geologist,
September/October, 2001
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. SELECTED LECTURES

Guest Hydrogeology lecturer, Manhattan College & Cooper Union, 1988, Adelphi
University, 1891; CW Post University, 2011

Guest lecturer, NYC Mayor's Office of Environmental Remediation, Big Apple
Brownfields Work Shop, 2008

" EXPERT TESTIMONY

Commerce Holding Go. Inc. v. the Board of Assessors of the Town of Babylon
Suffolk County Supreme Court, 1891

State of New York v. AMN Oil Corp and Alvin Petroleum, et. al
New York State Court, 2006

F.C. Properties v. the County of Nassau
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JESSICA E. PROSCIA

TITLE
Project Environmental Scientist
EDUCATION

Bachelor of Science, Health Science, Environmental Health and Safety, State
University of New York at Stony Brook, 2007

CERTIFICATIONS

40-hour OSHA Hazardous Waste Operations and Emergency Response Training
(OSHA 29 CFR 1910.120)

8-hour OSHA Hazardous Waste Operations and Emergency Response
Refresher Training

Standard First Aid Training - American Red Cross

CPR Training - American Red Cross

PROFESSIONAL EXPERIENCE

Project Environmental Scientist, C A Rich Consultants, Inc., Oct. 2008 — Present

As a Project Environmental Scientist with CA RICH, Ms. Proscia’s responsibilities
include the conductance of Phase | and Phase Il Envirohmental Site
Assessments. Ms. Proscia has also conducted all aspects of environmental
investigations including UST removals, supervision of drilling and well
installation, sanitary system or dry well clean-outs, groundwater, and soil
sampling, soil delineation, excavation, petroleum and hazardous waste disposal,
analytical interpretation, groundwater contouring, and report preparation.

Environmental Scientist/Health and Safety Officer, Hydro Tech Environmental,
Corp., 2007 - 2008

As an Environmental Scientist with Hydro Tech Environmental, Ms. Proscia’s
responsibilities included Phase | ESA’s through Subsurface Investigations. Ms.
Proscia was also invelved in site supervision on several properties in New York
State.

Ms. Proscia performed on site safety inspections for the company's field crew as
well as trained staff for the OSHA 40-hour and 8-hour refresher course,
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L.A.B. Validation Corp.
Qualification Summary

Services Overview
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usability. L.A.B Validation utilizes the USEPA National Functional Guidelines, as well as other program
specific requirements supplied by the client. L.A.B. Validation has a dedicated office facility and secure
data storage area. Projects are scheduled and completed within client specified deadlines. Reports are
issued via hardcopy and or fax/email/disk deliverables. L.A.B. Validation Corp. operates under Employer
Identification Number 58-238-1714 and maintains General Liability Insurance for all projects.

Personnel Overview

L.A B. Validation has a unique blend of technical expertise and environmental laboratory
operational experience. Ms. Beyer has 25 years of progressive positions that required analytical and QA
working knowledge. She is well versed in Organic and Inorganic analyses and the associated USEPA
requirements as well as other Federal Agency (i.e. USCOE) and State regulations. She has completed data
validation training for both Organic and Inorganic analyses (see attached Certificates).
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HEALTH AND SAFETY PLAN
&
COMMUNITY AIR MONITORING PLAN

1.0 INTRODUCTION

This Health and Safety Plan (HASP) is developed for implementation during the planned Interim
Remedial Measures activities at 1801 Falmouth Avenue, New Hyde Park, New York, NYSDEC
Site #130211 (hereinafter referred to as the ‘Site’). The HASP is to be enforced by the Project
Health and Safety Manager and on-site Health & Safety Coordinator (HSC). The on-site HSC will
interface with the Project Manager and is vested with the authority to make field decisions
including the termination of on-site activities if an imminent health and safety hazard, condition or
related concern arises. Information and protocol in the HASP is applicable to all on-site

personnel who will be entering the work zone.

2.0 POTENTIAL HAZARDS

2.1 Chemical Hazards

During the investigation activities, CA RICH Consultants, Inc. (CA RICH) will operate as if the

contaminants of concern are 1,1,1-trichloroethane (TCA) and its degradation products.

TCA looks like water and has a mild sweet odor like the odor of chloroform or ether. TCA vapor
is heavier than air, so it can collect in very high concentrations in pits, tanks, or other low spots.
Acute exposure to significant concentrations of TCA can cause irritation of the skin, eyes and
mucus membrane, headache, dizziness, nausea, and in high enough concentrations, loss of

consciousness and death (Sax, 1984). It is suspected to be carcinogenic with chronic exposure.

Physical properties and additional toxicological information is included in Appendix A.
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2.2 Other Health and Safety Risks

The HASP addresses the environmentally-related chemical hazards identified on the Site.
Normal physical hazards associated with using drilling equipment and hand tools as well as
hazards associated with adverse climatic conditions (heat & cold) also exist and represent a

certain degree of risk to be assumed by on-site personnel.

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

3.0 RISK MANAGEMENT

3.1 Work / Exclusion Zones

For each proposed investigation activity (eg. monitoring well installation, soil vapor sampling,
etc.), a work / exclusion zone will be established surrounding the activity. Access to this area will
be limited to properly trained, properly protected personnel directly involved with the on-site
activities. Enforcement of the work / exclusion zone boundaries is the responsibility of the on-site

Health and Safety Coordinator.
3.2 Personnel Protection

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

protection as described below.

A — Fully encapsulating suit, SCBA, hard hat, chemical-resistant steel-toed boots, boot

covers, inner and outer gloves.

B — One-piece, hooded chemical-resistant splash suit, SCBA, hard hat, chemical-

resistant steel-toed boots, boot covers, inner and outer gloves.
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C — One-piece, hooded chemical-resistant splash suit, hard hat, canister equipped face

mask, chemical-resistant steel-toed boots, boot covers, inner and outer gloves.

D — Work clothes, hard hat (optional), work boots/shoes, gloves (as needed).

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

proper protective clothing.

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

affecting substances.

It is anticipated that all of the investigation work will be performed using Level D protection (no
respiratory protection with protective clothing requirements limited to long sleeved shirts, long

pants or coveralls, work gloves and steel-toe leather work boots).

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

monitoring.

Real-time air monitoring for total airborne organics using either a photo-ionization detector will
determine if and when an upgrade from Level D to a higher level of respiratory protection is
warranted. Decisions for an upgrade from Level D to higher levels of protection, mitigative
actions, and/or suspension of work are the responsibility of the Project Manager and/or the

designated on-site Health & Safety Coordinator.
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3.3 Air Monitoring

The Health & Safety Coordinator or his properly trained assignee will conduct “Real Time” air
monitoring for total organic vapor and total particulates. ‘'Real-time' monitoring refers to the
utilization of instrumentation, which yields immediate measurements. The utilization of real time
monitoring helps determine immediate or long-term risks to on-site personnel and the general
public, the appropriate level of personnel respiratory protection necessary, and actions to mitigate
the recognized hazard. Air monitoring will be conducted in accordance with NYSDOH's
Community Air Monitoring Program and Appendix 1A of NYSDEC DER-10. The NYSDEC shall
be informed of any exceedances of the community air monitoring plan and field measurements

shall be included in the IRM report.

3.3.1. Particulate Monitoring

a. Instrumentation

Dust particulates in air will be monitored using a light scattering technigue MINIRAM
Model PDM-3 Miniature Real-time Aerosol Monitor (MINIRAM) or equivalent. The
MINIRAM is capable of measuring airborne dust particles within the range of 10 to

100,000 micrograms per cubic meter (ug/ms).

b. Application

Dust monitoring will occur at regular intervals excavation work activities. Monitoring will
be conducted in upgradient and downgradient locations, relative to prevailing wind
direction) along the perimeter of the work zone. The HSC or his designee will perform
monitoring. As outlined in the NYSDOH Community Air Monitoring Plan, if particulate
levels in the downwind location are 150 mg/m? greater than those measured in the

upwind location, dust suppression techniques shall be employed.

3.3.2 Organic Vapor

a. Instrumentation

Real-time monitoring for total organic vapor (TOV) utilizes either a photo-ionization
detector (PID) or flame ionization detector (FID). The appropriate PID is an intrinsically
safe HNU Systems Model PI-101 Photoionization detector (HNU) or MiniRae™ Photo-

ionization detector or equivalent, which is factory, calibrated to benzene. The appropriate
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FID is a Foxboro model 128 Organic vapor Analyzer (OVA) or equivalent, which is factory

calibrated to methane.

b. Application

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

(as outlined in the Community Air Monitoring Plan).

3.4 Worker Training

Personnel overseeing the drilling will be trained, fit-tested, and medically certified (OSHA 29 CFR
1910. 134). This includes the Health & Safety Coordinator or his/her properly trained assignee.

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

take place at the outset of work activities.

The HSC will be available to address project-related health & safety issues a site worker (such as
an equipment operator or laborer) may have regarding the site conditions. Once an issue is
brought to the HCS'’s attention, he or she will evaluate the issue and apply the procedures
outlined in this Health & Safety Plan.

3.5 General Safety Practices

All project personnel shall follow the following safety practices:

1. Avoid unnecessary skin exposure to subsurface materials. Long-sleeved shirts tucked
into long pants (or coveralls), work gloves, and steel-toe leather work boots are required
unless modified gear is approved by the HSC. Remove any excess residual soil from
clothes prior to leaving the site.
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2. No eating, drinking, gum or tobacco chewing, or smoking allowed in designated work
areas. Thoroughly wash hands prior to these activities outside the work area. Avoid
sitting on the ground during breaks or while eating and drinking. Thoroughly wash all
exposed body areas at the end of the workday.

3. Some symptoms of acute exposure include: nausea, dizziness, light-headedness,
impaired coordination, headache, blurred vision, and nose/throat/eye irritation. If these
symptoms are experienced or strong odor is detected, leave the work area and
immediately report the incident to the on-site HSC.

3.6 Enforcement

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

and reporting and recordkeeping as described below.

3.7 Reporting and Recordkeeping

Incidents involving injury, symptoms of exposure, discovery of contained (potentially hazardous)

materials, or unsafe work practices and/or conditions should be immediately reported to the HSC.

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

reasons to upgrade personnel protection above the normal specification (Level D).
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4.0 EMERGENCIES

4.1 EMERGENCY RESPONSE SERVICES

(1) HOSPITAL (516) 663-0333
Winthrop University Hospital
259 First Street
Mineola, NY 11501
(See Figure 1 for Map Route)

(2 AMBULANCE 911
3) FIRE DEPARTMENT
HAZARDOUS MATERIAL 911
4) POLICE DEPARTMENT 911
(5) POISON CONTROL CENTER (800) 222-1222

The preceding list and associated attached map (Figure 1) illustrating the fastest route to the
nearest hospital must be conspicuously posted in areas of worker congregation and adjacent to

all on-site telephones (if any).

4.2 EMERGENCY PROCEDURES

4.2.1 Contact or Exposure to Suspected Hazardous Materials

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

work area, notify the HSC, and seek medical attention.

4.2.2 Personnel Decontamination, First Aid, and Fire Protection

The first step in the treatment of skin exposure to most chemicals is to rinse the affected area
with water. For this reason, adequate amounts of water and soap are maintained on-site in a
clearly designated and readily-accessible location. Portable emergency eyewash stations and a
first aid kit must be made available and maintained in the same locations as the potable water.

Fire extinguishers are also to be maintained on-site in designated locations. All on-site personnel
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are to be made aware of the locations of the above-mentioned on-site Health & Safety

accommodations during the initial Health and Safety briefing.

4.2.3 Ingress/egress

Clear paths of ingress/egress to work zones and site entrances/exits must be maintained at all

times. Unauthorized personnel are restricted from accessing the site.

5.0 COMMUNITY AIR MONITORING PLAN

Real-time air monitoring, for volatile compounds and particulate levels at the perimeter of the

work area is necessary. This plan includes the following:

* Volatile organic compounds must be monitored at the downwind perimeter of the work area
on a continuous basis. If total organic vapor levels exceed 5 ppm above background, work
activities must be halted and monitoring continued under the provisions of a Vapor Emission
Response Plan. All readings must be recorded and be available for State (DEC & DOH)

personnel to review.

» Particulates should be continuously monitored upwind, downwind and within the work area at
temporary particulate monitoring stations during excavation activities. If the downwind
particulate level is 150 pg/m?3 greater than the upwind particulate level, then dust suppression
techniques must be employed. All readings must be recorded and be available for State
(DEC & DOH) personnel to review.

Vapor Emission Response Plan

If the ambient air concentration of organic vapors exceeds 5 ppm above background at the
perimeter of the work area, activities will be halted and monitoring continued. If the organic vapor
level decreases below 5 ppm above background, work activities can resume. If the organic vapor
levels are greater than 5 ppm over background but less than 25 ppm over background at the

perimeter of the work area, activities can resume provided:
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» The organic vapor level 200 ft. downwind of the work area or half the distance to the nearest

residential or commercial structure, whichever is less, is below 5 ppm over background.

If the organic vapor level is above 25 ppm at the perimeter of the work area, activities must be
shutdown. When work shutdown occurs, downwind air monitoring as directed by the Safety
Officer will be implemented to ensure that vapor emission does not impact the nearest residential

or commercial structure at levels exceeding those specified in the Major Vapor Emission section.

Major Vapor Emission

If any organic levels greater than 5 ppm over background are identified 200 feet downwind from
the work area or half the distance to the nearest residential or commercial property, whichever is

less, all work activities must be halted.

If, following the cessation of the work activities, or as the result of an emergency, organic levels
persist above 5 ppm above background 200 feet downwind or half the distance to the nearest
residential or commercial property from the work area, then the air quality must be monitored
within 20 feet of the perimeter of the nearest residential or commercial structure (20 Foot Zone).

If efforts to abate the emission source are unsuccessful and, if organic vapor levels are
approaching 5 ppm above background for more than 30 minutes in the 20 Foot Zone, then the

Major Vapor Emission Response Plan shall automatically be placed into effect;

However, the Major Vapor Emission Response Plan shall be immediately placed into effect if

organic vapor levels are greater than 10 ppm above background.

Major Vapor Emission Response Plan

Upon activation, the following activities will be undertaken:

1. All Emergency Response Contacts as listed in the Health and Safety Plan of the Work

Plan will go into effect.

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

advised of the situation.
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3. Frequent air monitoring will be conducted at 30 minutes intervals within the 20 Foot Zone.
If two successive readings below action levels are measured, air monitoring may be
halted or modified by the Safety Officer.

6.0 HEALTH AND SAFETY PLAN REFERENCES
1. American Conference Governmental Industrial Hygienists, 1989; Threshold Limit Values And
Biological Exposure Indices, 111 Pp.

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

3. NIOSH Guide To Chemical Hazards, 1985, US Department Of Health And Human Services,

Centers For Disease Control

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

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

7.0 KEY PERSONNEL

Responsibility Name and Phone Number Task Description

Project Manager Eric Weinstock (516) 576-8844 Oversee and coordinate all
technical aspects for the
project

Site Safety Officer Jessica Proscia (516) 576-8844 Coordinate and inspect

all health and safety
operations from the
project site

Client Representative  Laurence Gordon (516) 354-4308

Project Manager Alternate Jessica Proscia (516) 576-8844

Site Safety Officer Alternate Jason Cooper (516) 576-8844

10
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Figure 1

Hospital Route Map
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Driving directions to 259 Ist St, Mineola, NY 11501-3957 Page 1 of 2

YAHOO! MAPS

Directions From 1801 Falmouth Avenue to Winthrop University
Hospital. 259 First Street, Mineola, NY
516-663-0333

A 1801 Falmouth Ave, New Hyde Park, NY 11040-4028

B 259 1st St, Mineola, NY 11501-3957
Total Distance: 2.04 miles — Total Time: 6 mins
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A 1801 Falmouth Ave, New Hyde Park, NY 11040-4028
1. Head toward Denton Ave on Falmouth Ave. Go for 370 ft.
2. r* Turnright onto Denton Ave. Go for 255 ft.
3. - Turn left onto 7th St. Go for 0.3 mi.
4. * Turn right onto Marcus Ave. Go for 0.4 mi.
Go for 0.7 mi.

-
-
-

http://maps.yahoo.com/print?business=&location=&lat=40.74440037324408&lon=-73.65... 7/23/2012



Driving directions to 259 Ist St, Mineola, NY 11501-3957 Page 2 of 2

5. Bear left onto Jericho Tpke (RT-25).

6. ¥= Turn right onto Wellington Rd. Go for 0.4 mi.
7. 4 Turn left onto 1st St. Go for 180 ft.
8. Your destination on 1st St is on the right. The trip takes 2.0 mi and 6 mins.

B 259 1st St, Mineola, NY 11501-3957

When using any driving directions or map, its a good idea to double check and make sure the road still exists, watch out for construction, and follow all
traffic safety precautions. This is only to be used as an aid in planning

http://maps.yahoo.com/print?business=&location=&lat=40.74440037324408&lon=-73.65... 7/23/2012
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24 Hour Emerpangy Telophone 500-359-2161
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w22 R J

ed Schodl Lane
Phillipsburg, NJ 08885
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1,1,-TRICHLOROETHANE

1. Product Identification

Synonyms: Methyl chlosoform; trichlorsethune; ehlorosiene
CAS No.: 71-55-6

Motecular Welght: 133,40

Cheemical Forsulay CH3CCI3 )

Froduct Codes; 9435, 3437, W509, W)

2. Composition/Information on Ingredients

Ingredient Chg Ko Peroant
Hethyl Chloroform Tl-55-6 55 - 190%
Ploxzane 133-91-1 < 3%
1,2-Epoxybutane 166-8B~T < 0.5%

Hazardous

Yeg |
Yoy
Yas

Page 1 of 5

Actual corcentrations propristary

3. Hazards Identification

Emergency Qverview

WARNING! HARMFUL IF SWALLOWED, INHALED OR ABSORBED THROUGH SKIN, AFFECTS CENTRAL NERVQUS SYSTEM, LIVER,
KIDNEYS, AND CARDIOVASCULAR SYSTEM, CAUSES IRRITATION TO SKIN, EYES AND RESPIRATORY 'TRACT. POSSIBLE CANCER
BAZARD. CONTAINS DIONANE WHICH MAY CAUSE CANCER BASED ON ANIMAL BATA. Risk of cancer depends on ducation and level of
exXposure,

SABT-DATAM) Rafings {Provided hera for your convenicnce)

Health Rafing: 3 - Seveze (Cancer Causing)

Flamsmability Rating' 1 - Slight

Reactivity Rating: 1 - Slight

Contact Rating: 3 - Severe (Life)

Lab Prgtective Hquip: GOQGLES; LAB COAT; YENT HOQOD; PROPER QLOVES
Storage Celor Code: Blue (Health)

Potential Health Effects

Inhalation:

Inhalation of vapors wilf irrilate the respiratory teact. Affects the gentral neérvous system, Sympfoms include headache, dizziness, weakness, nausen. Higher levels
of exposure > 5000 ppm) can eause frcegular hearl beat, kidney and liver damage, fall ju biood pressure, unconsciousness and even death.

Inpgestion:

Hamiful if swallowsd. Symploms similar g inhalation will oeeur along with nzuses, vomiling. Aspiration of material inte the lungs ean catise chemical
preumonitls whick can be fata), I aspirated, may be rapldly absosbed thirough the lungs and result in injury to other body systems.

Skin Contael:

Cauges mild irtitation and redness, especinlly on prolenged comtact, Repeated confact may cause drying or fiaking of the skin.

Eye Coutact;

Liquids ard vapors cause irvitation. Symptoms include tearing, redness, stinging, swelling.

Chronle Exposure:

Prolonged er repeated skin contact may cavse dermatitis, Chronie exposure may affect the kidneys and jiver, IHoxane is a suspected human eareinogen based on
animal data.

Apgravatio of Pre-existiag Condifions;

Personnel with CNS, kidney, liver or heart disesse may be more susceplible (o the effects of this substance, Use of alcoholic beverages may aggravate sympioms,

http:/fwww jtbaker.com/msds/englishhiml/4914 .htm 10/26/2010
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4. First Aid Measures

Inhalatien:

Remove to fresh air, If not breathing, give artificial tespiration, If breathing is difTicul, give oxygen. Call a physician.

Ingestion:

[Fswallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to an unconiscious person. Gel medical attention
immediately,

Skin Contaci:

in case of contact, imnsedintely ftush skin with plenty of soap and water for at [east 15 minutes while removing confarinated clothing and shoes. Wash clothing
before reuse, Calla physivian.

Eye Contacts

Immediately flush eyes with plenty of water for a1 feast 15 minutes, [ifting fower and upper eyelids occasionalfy. Get medical aticntion fmmediately.

5. Fire Fighting Measures

Fire:
Autoignition temperatuze: 500C (932F)

Flammable Himits inair % by volume:

lek: 7.0; nel: 160

Vapors in containers ean explode if subjected 10 high energy sotrce.

Dioxane has a flash point below 16C (6GF).

Explosion:

Con reapt with sitang caustis, such ps patash to form a rmmable or explosive materinl. Alrfvapor mixtures may explede when heated, Vapors can fiow slong
surfaces to distant ignition source and fash back. Scaled containers may rupture when heafed,
Fire Extinguishing Medla:

Use any means suitable for extinguishing surrcunding fire.

Special Information:
In the event of a fire, wear full protective clothing and NIOSH-approved sell-contaitied breathing apparatus with fall facepiece operated in the pressure demand

or ather positive pressure made, Combustion by-products include phiosgene and hydrogen chloride gases. Steuctural firefighters’ clothing provides only limited
pratection to the combustion products of this materlal.

6. Accidental Release Measures

Ventilale area of leek or spili. Remove nil soueees of ignition. Wear apprapriste personal prolective equipment as specified in Section 8, Isolate hozard area. Keep
unnecessary and unprotected personned from enterng. Contain and recover Heuid when possible. Use non-sparking 10als and equipment. Cellest liquid inan
appropriate conlainer or absorb with an inert materdal (e, p., vermiculite, dry sand, carth}, nnd plaée in a chemical waste container. Do not use combustible
materials, such as saw dost, Do not flush te sewer) Po itat use aluminum, magnesium of zinc metal for storage containgr, US Regulations (CERCLA) require
tepotting spitls and releases to soil, water and air tn exeess of reporiable quantities, The toll fres number for the US Coast Guard National Response Center Is

(800) 424-8802.

7. Handling and Storage

eep in a tightly elosed container, stored in a coold, dry, ventifafed area, Profect ngainst physical damage. [solate from any source of heat or ignition, Containers of
this material may be hazardous when empty since they retain product residues (vapors, liquid); abserve nil warnings and precautions listed for the prodiet. Do not
use atumimnn squipment or storage containers. Contact with aluminum parts in a pressurized [ivid system may eause violent reaclions.

8. Exposure Controls/Personal Protection

Alrborne Exposure Liniits)

-0OSHA Permissible Exposure Limit (PELY:

350 ppm (TWA) for trichlorosthane

G2 ppm (TWA) skin for dioxane

-ACGEH Threshold Limit Value (TEV):

350 ppm (TWA), 430 ppm {STEL} for trichloreethane

20 ppm (TWA) skin, A3 - Animal Corcinagen for dioxane

Yentilation System:

A system of local and/or general exhausi is recommended to keep employse exposures below the Aivborns Exposure Liniits, Local exhaust ventilation is
genezally proferred because il can control the einissions of 1he centaminant at its souree, preveating dispersion of it into the general work area. Please refer to the
ACCHH document, fnclusieicd Ventitation, A Manna! of Reconrmended Practlces, most recent edition, for detaits,

Personal Respirators (NIOSH Approved):

If the exposurc limit #s exceeded and engineering controls ate not feasible, wear o supplied als, fafl-facepiece respisator, nirfined ficod, or fil-facepicce seifs
contained breathing rpparatas. Breathing air quality must meet the requitements of 1lie OSHA respiratory protection steandaed (29CFRI1910.134). This substarce
has questionable warning propertiss. Where respirators are sequited, you must have 2 writlen program covering the basic requirements in the OSHA respirator
sll::ind;fd. ‘These include lcaining, (14 testing, medical epproval, cleaning, maintenance, carteidgs change schedales, efe, See 29CFRI910.134 for detalls,

Skin Protection:

Wear imtpervious protective clothing, including boots, glaves, lab coat, apron or coveralls, as appropriate, to prevent skin contacl. Viten is a recommended
material for persomal profectiva equipment,

Eye Froicetion:

Use chemical safety goggles and/or a full face shicld where splashing is possible, Maintain eye wash fountain and quick-drench facilitics in wark area
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9. Physical and Chemical Properties

Appearance!

Clear, colorless liguid.

Odor:

Mild chlprgform-like odor.
Solubility:

4,400 ppns i water @ 20C (68F)
Speeifie Gravity:

1.34 @ 20CHC

pH:

No information found.

% Yelntites by velume @@ 21C (70F):
100

Boiling Polnt;

TAC 165K}

Melting Peini:

-32C (-26F)

Vapor Denslty (Air=1):

4.63

Vapor Pressure {nim Hg)
100 (@ 20C (68F)
Evaporation Rate {BuAc=1)
123

10, Stability and Reactivify

Stability:
Reguires inhibifor content te prevent corrosion of mefals, Skowly hydrofyzes in water to form hydrechlorie and acetic acid.

Hazardous Decompaosition Produets:

May produce carbon monexide, carbon diexide, hydiogen chloride and phosgene when heated to decompasition, Carbon dioxide and casbon monoxide may form
when heated to decomposition,

Haeardous Polymerization:

Hazardaus pelymerization can occur in contact with aluminur irichloride.

Incompatibilities;

Open fiames, welding arcs, nitrogen tefroxide, oxygen, Houid oxygen, sodium, sedium hydroxide, and sodium-polnssinm allay, steong alkalis, oxidizers,
aluminum and other reaclive metals.

Cendifions fo Avoid:

Insufficient ithibitor, Incompatibles, hea?, lame and ignltion sotrees

11, YFexicelogical Informafion

Ol rat LD30: 9600 my/kg; inhalation rat LC50: £8000 ppm/4H; fnvestipated as a mulagen, mimorigen, reproductive ¢ffector; irritation eye rabbll, Standard

Draize, 2rmg/24H severe.
-------- NEORLEr LEBER Y rmrr r o e v e e e
---NTP Carcinogen---
Ingrediont Known Anticipated IRRC Category
Hathyl Chloroform [71-55-6} No No 3
bioxane (123-91-1) Ho Yes 2B
1,2-Epoxybutane (i06-BB-7} Ho o 2B

12, Lcological Information

Enylrauntental Faies
When released into the soil, this materiat is not expected to biedegrade. When released into the soff, this materinl is expected to leach into groundwater, When

seleased into the soil, this materiaf is expected to quickiy evaporate. When released 1o waler, this material is expecied 1o quickly evaporate, This materiat is not
expected to significantly bloaccumulate. When released Jate the air, this material may be removed from the atmosphere 1o A moderaie extent by wed deposition.
When released to the aimosphere, this material has an avernge global hal®life of 6.0 - 6.9 years. When released into the alr, this material may adversely affect the
czone layer,

Envlronnenial Toxleity:
This materia} is expected to be slightly toxie to aguatic life, The LCS0/86-hour values for fish are between 10 and 100 mail,

13. Disposal Considerations
Whatever cannot be saved for recovery of ceeyeling should be handled as harardous waste and sent 10 1 RCRA approved incincrafor or disposed in a RCRA

approved waste facilify. Processing, use o contamination of ihls produet may change the waste management eptions. Stats and tocal disposal regulations may
differ from federal disposal regulations, Dispose of container and unused contents in accordance with federal, sfate and local requirements,

14. Transport Information
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Donmestic (Land, D.OJT.)

Proper Shipping Name: 1,1, 1-TRICELORQETHANE
Hazard Class: 6.1

UN/NA; UN283t

Packing Group: II1

Information reported for product/size; 201

15, Regulatory Information

-------- \Chemfeal Inventory 5tatus - PArb I\—v—rroomcmm oottt e
Ingredient TECA EC  Japan Australip
Methyl Chloroform {7i-5S-6} Yepn Yes @ Yen Yeso
Dioxane (:23-%1-1) Yes Yoa Yes Yes
1, 2-Eporybutane (106-88-7) Yes Yea Yes Yea
-------- \Chemleal Toventory Statua - Park 2\-------m e e
~-Canada--
Frngredient Korea DSL  NpSL Phil,
Methyl chloraforin [71-55-6} ¥es Yes No Yoo
Dipxane {123-9F-1} ¥ee ves Ho Yeg
1,2-Eporybutane {I06-38-7} Yag Yes Mo Yesg
-------- \Federal, State & Internabtlonal Regulations - Part 1\—-----------m--
~SARM I02- e SBRA 313--vewn-
Ingrediant hiled TEQ List Chemical Catyg,
Mathyl Chlorofonnr [71-55-6} Ho No Yan Ho
Diowang [123-91-1) Ho o Yes Ho
1, 2-Epoxybutene {106-88-7) o Ho Yem Ho
-------- \F¥edaral, State & Tnternational Regulations » Park 2\-----rrorrroes
~RCRA= -TSCA-
tngredient CRRCLA 261,33 a{a)
Hethyl Chloroform (71-55-6% 1000 U226 Ho
Dioxane {123-91-1} igo 9g He
1,2-Epgxybutane (106-68-7) g0 o o
Chemicel Weapons Convention: No T3CA 12(bh); Ho CDTA: Wo
SpRA 313/312: hcoyte: Yes ¢hronlc: Yes FPive; Np Pressura: Ho
Reackivity:s Ho (Mixture / Liguid}
WARNING:

THIS PRODUCT CONTAINS A CHEMICAL(S) KMOWN TO THE STATE OF CALIFORNIA FO CAUSE CANCER.

Australian Hazehen: Code; 2{Z]

Poison Schedules 36

WHRMIS:

This MSDS hias been prepared according to the hazard ceiteria 6f the Controfled Produets Regulations (CPR) and the MSDS contains all of the infarmation

required by the CPR,

16. Other Information

NFPA Ratings: Health: 2 Flammabifity: [ Reactivity: ¢

Label Hazard Warning:
WARNING! HARMFUL 1F SWALLOWED, INHALED DR ABSORBED THROUGH SKIN. AFFECTS CENTRAL NERVOUS SYSTEM, LIVER,

KIDNEYS, AND CARDIOVASCULAR SYSTEM, CAUSES IRRITATION TO SKIN, EYES AND RESPIRATORY TRACT. POSSIBLE CANCER
HAZARD, CONTAINS DIOXANE WHICH MAY CAUSE CANCER BASED ON ANIMAL DATA. Risk of cancer depends on duration and level of exposure,

Lalel Precautfons:

Avofd breathing vapor,

Keeop confainer closed.

Use only with adequate ventifation,

Wash thoroughly efter handling,

Avoid vontael with eyes, skin and clothing.

Label First Aid:
If swallowed, DO NOT INDUCE YOMITING. Qive large quantities of water. Never give anything by mouth to an unconseious person. [f inhaled, remove to

fresh air. H not breathing, give artificial respiration. If breathing is diffteult, give exygen. Incass of contact, immediately [lush eyes or skin with plenty of water
for at least 15 minttes while removing contantinated elething and shoes, Wash clothing before reuse. In all cases call a physician.

Produet Use:

Laboratory Reagent.

Revision Informations

MSDS Section{s) ehanged since last revision of document include: 3,

Biselaimer:
R e Ly e e e e e L e L L g e st s B Y R s e PR A s e r]

Maltinckrodt Baker, Tue, provides the mformation contained herein in good fafth bui makes vo representation ns o s compreliensiveness er aceuracy.
This document is intended only as a gulde to {he appropriafe precantionary kandling of the maderfal by a properly trainced persen using this producl,
Tndividuals recelving the information misst exereise their independent judgotent in defermining ifs appropeiateness for g partiealar purpose,
BIALLINCKRODT BAKER, INC. MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUBING
WITHOUT LIBITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICUELAR PURTOSE WITH RESPECT TO
THE INFORMATION SET FORTH HEREIN OR THE PRODUCT TO WHICH THE INFORMATICN REFERS, ACCORBINGLY,
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MALLINCKRODT BAKER, INC, WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING FROM USE QF OR RELIANCE UPON THIS

INFORMATION,
L L L Iy e SR R g L RS

Prepared by: Environmental Health & Safety
Phone Number: {314} 654- 1600 {U.S.A.)
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Personal
_Protcction H

Material Safety Data Sheet
1,1-Dichloroethane MSDS

Section 1: Chemical Product and Company Identification

Product Name; 1,1-Dichloroethane Contact Information:

Catalog Codes; SLD3280 Sciencelab.com, Inc.
140285 Smith Rd.

CAS#: 756-34-3 Houston, Texas 77396

RTECS: KI0175000 US Sales: 1-800-901-7247

Internatlonal Sales: 1-281-441-4400

TSCA: TSC i 1, 1-Di
A 8(b) Inventory: 1,1-Dichlorosthane Order Online: SciencelLah.com

Cl#: Not iiable.

ol avatiabie CHEMTREC {24HR Emergency Telephone), cali:
Synonym: 1-800-424-9300
Chemical Name: 1,1-Dichloroethano International CHEMTREC, call: 1-703-627-3887
Chemical Formula; C2-H4-CI2 For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:
Name CAS# % by Waeight

{1,1-}Dichlorcethane 75-34-3 100
Toxicological Data on Ingredients: 1,1-Dichlorosthane: ORAL {LD5G): Acule: 725 mg/kg [Rat).

Saction 3: Hazards Identificatioq

Potentlal Acute Heaith Effects: Hazardous in case of skin contact {irritant), of eye contact (irritant}, of ingestion, of inhalation.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Classified 2 {Reasonably anticipated.) by NTP. A4 (Not classiftable for human or animal.} by
ACGIH. MUTAGENIC EFFECTS: Not available, TERATOGENIC EFFECTS: Not avallable, DEVELOPMENTAL TOXICITY:
Classified Developmant toxin [POSSIBLE]. The substance s toxic to kKidneys, lungs, liver, central nervous system (CNS).
Repeated or prolonged exposure to the substance can produce {arget organs damage.

Section 4: First Ald Measures

Eye Contact: Check for and remove any contact lenses. Do not use an eye oinfment. Seek medical attention.

Skin Contact;
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running

water and non-abrasive seap, Be parlicularly careful to clean folds, crevices, creases and groin. Cover the lieitated skin with an
emollient. If irritatlon persists, seek medical attention, Wash contaminated clothing hefore reusing.
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Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-baclerial oream. Seek immediate medical

attention,
Inhalation: Allow the victim to rest in a well ventiiated area. Seek Immediate medical altention,

Serious Inhalation:
Evacuate the victim io a safe area as soon as possible. Loosen tight clothing such as a coilar, tie, belt or waistband. If

breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
aftention. :

Ingestion:
Do not induee vomiting. Examine the lips and mouth to ascertain whether the fissues are damaged, a possible indication that

the toxic material was ingested; the absence of such signs, however, Is nof conclusive. Loosen tight clothing such as a collar,
fie, bolt or walstband. If the victim is not breathing, perform mouth-fo-mouth resuscitation. Seek immediate medical attention.

Sericus Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-lgnition Temperature: 458°C (856.4°F)

Flash Points: CLOSED CUP: -17°C (1.4°F). OPEN CUP: -6°C (21.2°F).

Flammabhie Limits: LOWER: 6.6% UPPER: 11.4%

Products of Combustion: These products are carbon oxides (CQ, CO2), halogenated compeunds.
Fire Hazards In Presence of Yarious Substances: Not available.

Explosion Hazards In Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available, Risks of explosion of the product In

presence of static discharge: Not avallable.

Fire Fighting Media and Instructions:
Flammable liquid. SMALL FIRE: Usa DRY chemical powder, LARGE FIRE: Use alvohol foam, water spray or fog.

Special Remarks on Fire Hazards: Not avallable.
Special Remarks on Explosion Hazards; Not available.

Section 6: Accidental Release Measures

Small Spill: Abseorb with an Inert material and put the spliled material in an appropriate waste disposal.

Large Spill;
Flammable Hquld, Keep away from heat. Kesp away from sources of ignition. Stop leak if without risk. Absarb with DRY earth,

sand or other non-combustible material. Do not toych spllled materal, Provent entry into sewers, basements or confined
areas; dike if needed. Eliminate all ignition sources, Be carsful that the product is not present at a conceniration Jevel above

TLV. Check TLV on the MSDS and with local authorities,

Secfion 7: Handling and Storage

Precautions:
Keep locked up Keep away from heat. Kesp away from sources of Ignltion. Ground all equipment containing material. Do

not ingest. Do not breathe gas/fumes/ vapour/spray. Wear suitable prolective clothing In case of insufficient ventilation, wear
suitable respiratory equipment If ingested, seek medical advice mmediately and show the conlainer or the label. Avoid contact

with skin and eyes Keep away from Incompatibles such as oxidizing agents, atkalis.
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Storage:
Flammable materials should be siored in a separate safely storage cabinet or room. Keep away from heat. Kaep away from

sources of ignition. Keep container tightly closed. Keep In a cool, well-ventilated place., Ground all equipment containing
material. A refrigerated room would be preferable for materlals with a ftash point lower than 37.8°C (100°F).

Section 8: Exposure Confrols/Personal Protection

Enginearing Controls:
Provide exhaust venlilation or other engineering cohfrols to keep the alrborne concenirations of vapors below their respective

threshoid limit value, Ensure that eyewash stations and safety showers are proximal to the work-station location,

Persanal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent, Gloves,

Personal Protection in Case of a Large Spili:
Splash goggles. Fuli sult. Vapor resplrator. Boots. Gloves. A self contalned breathing apparatus should be usad to avoid

inhalation of the product, Suggested protective clothing might not be suificlent; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 100 BTEL: 250 {ppmj) from ACGIH (TLV) [1998] TWA: 100 (ppr} from OSHA (PEL) Australia; TWA: 200 (ppm} Consult

local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid. (Oily liquid.)
Odor: Chloroform like odor (Slight.}
Taste: Not available,

Molecular Weight: 98,96 g/mole

Color: Colorless.

pH (1% soln/water): Nof avallable,
Boiling Point: 57.3°C (135.1°F)

Melting Point: -96.9°C (-142.4°F)

Critical Temperature: 261.5°C (602,7°F)
Specific Gravity: 1.178 (Water = 1)
Vapor Pressure: 180 mm of Hg (@ 20°C)
Vapor Density: 3.44 (Alr =1}

Volatility: Not available.

Odor Threshold: 120 ppm

Water/Gil Dist, Coeff.: Not avallable,
tonicity (in Water}): Not available,

Dispersion Properties;
Partially dispersed In dlethyl ether. See solubility in waler, diethy! ether,

Solubllity: Partially soluble in diethyl ether.

Saction 10; Sfability and Reactivity Dafa
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Stabllity: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available,

incompatibility with various substances; Reaclive with oxidizing agents, alkalls,
Corrosivity: Corrosive in presence of aluminum,

Special Remarks on Reactivity: Not avallable.

Special Remarks on Corrosivity: Will attack some forms of plastic and rubber

Polymerization: No.

Section 11: Toxicological Inforimation

Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.
Toxicity to Animails: Acute oral toxicity (LD50): 725 mg/kg [Raf].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified 2 (Reasonably anticipated.) by NTP. A4 {Not classifiable for humen or animal.) by

ACGIH. DEVELOPMENTAL TOXICITY: Classified Development foxin [POBSIBLE). The substance is toxic to kidneys, hungs,
liver, ceniral nervous system {CNS).

Other Toxic Effects on Humans: Hazardous in case of skin contast (irritant), of Ingestion, of inhalation.
Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.
BODS and COD: Not avallable,

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicily of the Products of Biodegradation: The products of degradation are as toxic as the product Itsalf,

Speclal Remarks on the Producis of Blodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

POT Classification:
CLASS 3: Combustible liquld with a flash point greater than 37.8C (100F). Marine poliutant

Identification: : 1,1-Dichioroethane : UN2362 PG: il

Special Provisions for Transpori: Not available.
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Section 15: Other Regulatory Information

Federal and State Regulations: .
Califgrnia prop. 65 (no significant risk level); 1,1-Dichlorosthane California prop. 65: This preduct contains the folfowing

Ingredients for which the State of California has found to cause cancer which would require a warning under the statute: 1,1-
Dichlorosthane Rhode Istand RTK hazardous substances: 1,1-Dichloroethane Pennsylvania RTK: 1,1-Dichlorosthane Florida:
1,1-Dichloroethane Minnesota: 1,1-Dichiorcethana Massachusetts RTK: 1,1-Dichiorosthane New Jersey: 1,1-Dichlorosthane
New Jersey splli ist: 1,1-Dichlorosthane TSCA 8{b} Inventory: 1,1-Dichloroethane TSCA 8(a) PAIR: 1,1-Dichioroethane TSCA
8{d) H and 8§ data reporiing: 1,1-Dichicrosthane: Juns 1998 TSCA 12(b) one time export; 1,1-Dichlorosthane SARA 313 toxic
chemical notification and release reporting: 1,1-Dichiorosthane; 1% CERCLA: Hazardous substances.: 1,1-Dichlorosthane:

1000 Ibs. (453.6 k)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (28 CFR 1910.1200). EINECS: This product is on the

European inventory of Exisiing Commercial Chemical Substances.
Other Classifications:

WHMIS (Canada):
CLASBS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2B: Material causing other toxic effecls

(TOXIC),

DSCL (EEC):
R11- Highly flammable. R22- Harmiul if swallowed, R37/38- lrritating to respiratory system and skin. R41- Risk of serious

damage to eyes. R§2~- Harmful 1o aguatic organisms.
HMIS (U.S.A,):
Health Hazard: 2
Fire Hazard: 3
Reactivity:
Personal Protection: h
National Fire Prolection Association (U.S.A.):
Health: 2
Flammabilify: 3
Reactivity: 0
Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator, Bo sure fo use an approved/certified respirator or equivalent, Wear appropriate respirator

when ventilation is inadequate, Splash goggles.

Section 16: Other Information

References: Not available.

Cther Special Considerations: Not available.
Created: 10/09/2005 06:07 PM

Last Updated: 11/06/2008 12:00 PM

The information above is belfeved to be ascurate and reprasents the best information currently available to us, However, we
mate no warranly of merchantabifity or any other warranty, express orimplied, with respect to such information, and we assume
nro liablfily resulling from its use. Users shoufd make their own Investigalions fo determine the suitabliity of the information for
thelr partfoular purposes. In no event shall SciencelLab.com be Kable for any claims, losses, or damages of any third party or for
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lost profits or any special, indirecl, Incldental, consequential or exemplary damages, howsoever arising, even if Sclencelab.com
has been advised of the possibility of such damages.
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Tel: 514-956-7503
Fax: 514-956-7504
Internet: www.megs.ca
E~mail;
support@megs.ca

Montreal St-Laurent
Ditawa Nepean
Gluebec Quebec

Tel : 514-856-7503
Tel: 613-226-4228
Tel : 418-834-7447

Fax : 514.956-7504
Fax : 613-226-4229
Fax : 418-834-3774
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16. Other Information
1, CHEMICAL PRODUGT AND COMPANY IDENTIFICATION Up to Tabla
of Conlents

Mathason Tri-Gas, Inc.

The telephone numbers fisted helow are
emergency numbsers, please contact your focal
Branch for routine inquiries.

UsA CANADA
959 Route 46 East 530 Watson Sireet
Parsippany, New Jersey Whitby, Ontarle
07054-0824 USA LN 5RO Canada

Phone: 973-257-1100 Phone: 906-668-3570

SUBSTANCE: 1,1-DICHLOROETHYLENE




SYMBOL: Cz Hszz

TRADE NAMES/SYNONYMS:
1,1-DICHLOROETHENE; 1,1-DICHLOROETHYLENE; VDG, VINYLIDENE CHLORIDE

MONOMER,; VINYLIDENE DICHLORIDE; VINYLIDENE CHLORIDE, INHIBITED; RCRA U075,
UN 1303; C2H2CL2; MAT25070; RTECS KV9275000

CHEMICAL FAMILY: halogens

CREATION DATE: Jan 24 1989
REVISION DATE: Mar 16 1999

2, COMPOSITION, INFORMATION ON INGREDIENTS Un to Table of
Conlents

COMPONENT: 1,1-DICHLOROETHYLENE
GAS NUMBER: 75-35-4

EC NUMBER (EINECS): 200-864-0
PERGENTAGE: >09.9

COMPONENT: 4-METHOXYPHENOL
CAS NUMBER: 150-78-6

EC NUMBER (EINECS): 205-769-8

PERCENTAGE: 0.02000

3, HAZARDS \DENTIFICATION Up to Table of Contents

NFPA RATINGS (SCALE 0-4): HEALTH=2 FIRE=4 REACTIVITY=2

WHMIS CLASSIFICATION: BD2

EC CLASSIFICATION {ASSIGNED):

F+ Extremely Flammable
Xn Hamnful

R 12-20-40

EC Classification may be inconsistent with independently-tesearched data.




BE
b

EMERGENCY OVERVIEW:
Color: colorless

Physieal Form: volatile fiquid

Odor: faint odor, swest odor

Major Health Hazards: harmful If swallowed, resplraiory tract irritation, skin irritation, sye
trritation, central narvous system depression

Physlcal Hazards: Flammable liquid and vapor, Vapor may cause flash fire. May polymerize,
Containers may ruplure or explode. May form peroxides during prolonged storage.

POTENTIAL HEALTH EFFECTS:

INHALATION:
Short Term Exposure: irritation, symptoms of drunkenness, lung congestion, liver damage,

convulsions
Long Term Exposure: kidney damage, tumors

SKIN CONTACT:
Short Term Exposure: frritation (possibly severe)
Long Term Exposure: same as offects reported in short term exposure

EYE CONTACT:
Short Term Exposure: irritation {possibly severe), eye damage
Long Term Exposureisame as sffects reported in shert term exposure

INGESTION;
Short Term Exposure: same as effects reported in short term exposure
Long Term Exposure: same as effects reporied In short term exposure

CARCINCGEN STATUS:

OSHA: N

NTP: N

[ARC: N

4. FIRST AlD MEASURES Up 1o Table of Contents
INHALATION:

Remove from exposure immediately. Use a bag valve mask or similar device to perform artificial
respiration (rescue breathing) if needed. Get medical attention.

SKIN CONTACT:

Remove contaminated clothing, jewslry, and shoes immediately, Wash with soap or mild
dotergent and targe amounts of water until no avidence of chemical remains (at least 15-20
minutes). Get modical attentlon, if needad.




EYE CONTACT:
Wash eyes immediately with large amounts of water or normal saline, occasionally lifting upper

and lower lids, unfil no evidence of chemical remains. Get medical attention Immediately,

INGESTION:
if vomiling occwrs, keep head lower than hips to help prevent aspiration. Ge! medical altenlion, if

needed,

4. FIRE FIGHTING MEASURES Up fo Table of Contents

FIRE AND EXPLOSION HAZARDS:
Severe fire hazard, The vapor is heavier than alr. Vapors of gases may ignite at distent ignition
sources and flash back, Vapor/air mixturas are explosive above flash point. Containers may

rupture or explode i exposed fo heat,

EXTINGUISHING MEDIA;
alcohol resisiant foam, carbon dioxide, regular dry chemicai, water

Large fires; Use alcohol-resistant foam or flood with fine water spray.

FIRE FIGHTING:
Move container from fire area if it can be done witheut risk. Coal contalners with water spray untit

well after the fire is out. Stay away from the ends of tanks. For fires in cargo or storage area: Cool
containers with water from unmanned hose helder or moniter nozzles until well after fire is out, )f
this Is impossible then take the following precautions: Keep unnecessary peopie away, isolate
hazard area and deny antry. Let the fire burin. Withdraw imimediately in case of rising sound from
venting safety device or any discoloration of fanks due to fire. For tank, rail car or tank truck;
Evacuation radius: 800 meters (1/2 mils). Do nof attempt to extingulsh fire unless flow of material
can be stopped first. Flacd with fine water spray. Do not scatfer spilled material with high-
pressure water streams, Cool containers with water spray unlil well afier the fire is out, Apply
water from a protecied locatfon or from a safe distance. Avold inhalation of mafertal or

combustion by-products. Stay upwind and keep out of low areas, Water may be ineffective.

FLASH POINT:
14 F (10 C)

LOWER FLAMMABLE LIMIT:
5.6%

UPPER FLAMMABLE LIMIT:
11.4%

AUTOIGNITION;
855 F (457 C)

FLAMMABILITY CLASS {OSHA)
1A

8. ACCIDENTAL RELEASE MEASURIES Up 1o Tahle of Contents

AIR RELEASE:
Reduce vapors with waler spray. Stay upwind and keep out of low areas.




SOIL RELEASE:
Dig holding area such as lagoon, pond or pit for contatnment. Dike for later disposal. Absorb with

sand or other non-combustible materlal,

WATER RELEASE:
Collect with absorbent info suitable container, Collect spilled materlal using mechanical

aquipment.

OCCUPATIONAL RELEASE:

Avoid heat, flames, sparks and other sources of ignition. Remove sources of ignition. Stop leak if
possible without personal tisk. Redyce vapors with water spray. Small spilis: Absorb with sand or
other non-combustible material, Collect spilled matlerial in appropriate container for disposal.
Large spills: Dike for later disposal, Keep unnecessary people away, Isolate hazard area and
deny entry. Stay upwind and keep cut of low areas. Reporiable Quantity (RQ): Notify Local
Emergency Planning Commiitee and State Emergoncy Response Commission for release
greater than or equal to RQ (LS. SARA Seaction 304), If release ocouwrs in the U.S, and is
reportable under CERCLA Section 103, notify the National Response Center at (800)424-8802

(USA) or (202)426-2675 (USA).

7. HANDLING AND STORAGE Up 1o Table of Gontents

Slore and handle in accordance with all current regulations and standards. Subject to storage
regulations; U,5. O8HA 28 CFR 1810.108, Grounding and bonding required, Store in a cool, dry
place. Store in a well-venlilated area. Keep in the dark. Keep separated from incompatible
substances. Store cutside or In a detached building. Store with flammable liyuids, Store ina
tightly closed container. Contalners must have overpressure release device, Avold heat, flames,
sparks and other sources of ignition, Keep separated from incompatible substances. Monitor
inhibitor content, Avoid exposure fo low temperaiures or freezing, May form explosive peroxides,
Store In a tightly closed contalner. Avoid contact with light. Store in a cool, dry place. Monitor
inhibitor content. Do not evaporate or distll to dryness. Kesp separated from incompatible

substances.

B, EAPQSURE CONTROLS, PERSONAL PROTECTION Up o Table of
Contents

EXPOSURE LIMITS:
1,1-DICHLOROETHYLENE:
1 ppm {4 mg/m3} OSHA TWA (vacated by 68 FR 38338, June 30, 1893}

§ ppm {20 mg/m3} ACGIH TWA
20 ppin (80 mg/m3) ACGIH STEL

VENTILATION:Provide local exhaust ventilation syslem, Ventilation equipmant should be
explosion-resistant if explosive concentrations of malterial are present, Ensure compliance with

applicable exposure limits.

EYE PROTECTION: Waar splash resistant safety goggles. Provide an emergency eye wash
fountain and quick drench shower in the immediate work area.

CLOTHING: Wear appropriale chemical resistant clothing.

GLOVES: Wear appropriate chemical resistant gloves.

RESPIRATOR: The following respiralors and maximum use concentrations are drawn from




NIOSH andfor OSHA.
At any deotectable concentration -
Any self-contained breathing apparatus thal has a full facepiece and is operated in a pressure-

demand or other positive-pressure mode.

Any supplled-alr respirator with full facepiece and operated In & pressure-tlemand or other
positive-pressure mode In combination with a separate escape supply.

Escape -

Any alr-purifying respirator with a fult facepiece and an organic vapor canister.

Any appropriate escapa-type, self-contalned breathing apparatus.

For Unknown Concentrations or Immediately Dangerous to Life or Health -

Any supplied-air resplralor with full facepiece and operated in a pressure-demand or other
posiiive-pressure mods in combination with a separate escape supply.

Any self-cantained breathing apparatus with a full facepiece.

9. PHYSICAL AND CGHEMICAL PROPERTIES Up {0 Table of Conients

PHYSICAL STATE: iic.gt.nd

COLOR: colorless

PHYSICAL FORM: volafile Jiquid

ODOR: faint odor, sweet ocdor
MOLECULAR WEIGHT: 95.64
MOLECULAR FORMULA: C2-H2-CL2
BOILING POINT: 86-80 F (30-32 C)
FREEZING POINT: -188 F (122 C)
VAPOR PRESSURE: 400 mmHg @ 14.8 ¢
VAPOR DENSITY {air=1): 3.4

SPECIFIC GRAVATY {water=1): 1.213
WATER SOLUBILITY: 0.04% @ 26 C

PH: Not available

VOLATILITY: Noi available

ODOR THRESHOLD: 500 ppm
EVAPORATION RATE: Nt avallable
COEFFICIENT OF WATER/OIL DISTRIBUTION: Net available

SOLVENT SOLUBILITY:
Soluble: organic solvents




10, STABILITY ARND REACTIVITY Up 1o Table of Contents

REACTIVITY:
May form explosive peroxides. Avold contact with temperatures above -40 C, Avoid coniact with

heat, alr, light or moistura and monitor inhibitor content. May polymetrize. Closed containers may
rupture vislently.

CONDITIONS TO AVOID;
Avoid heat, flames, sparks and other sources of ignition. Contalners may rupture or explods If

exposed {o heat,

INCOMPATIBH.ITIES:
metals, acids, oxidizing materials

HAZARDOUS DECOMPOSITION:
Thermal decomposition products: phosgene, halogenated compounds, oxides of carbon

POLYMERIZATION:
May polymariza. Avoid contact with heat or light and monitor Inhibitor content.

11, TOXICOLOGICAL INFORMATION Up fo Table of Contents
VINYLIDENE CHLORIDE:
TOXIGITY DATA;

6350 ppimf4 hour(s) inhalation-rat LC50; 200 mgékg oral-rat LD50

CARCINOGEN STATUS:
IARC: Human Ihadequaie Evidence, Animal Limited Evidence, Group 3; ACGIH: A3 -Animal

Carcinogen

LOCAL EFFECTS:
Irritant; inhalation, skin, eye

ACUTE TOXICITY LEVEL:
Toxle: ingestion
Slightly Toxic: inhalatlon

TARGET ORGANS:
ceniral nervous system, liver

TUMORIGENIC DATA:
Available.

MUTAGENIC DATA:
Available.

REPRODUCTIVE EFFECTS DATA:
Available,

12, ECOLOGICAL iNFORMATION Up to Table of Contents




ECOTOXICITY DATA:

FISH TOXICITY:
74000 ug/l. 96 hour(s) LC50 {Morlalily} Bluegill (Lepemis macrochirus)

INVERTEBRATE TOXICITY:
224000 ug/L 96 hour{s) LCED (Mortality) Opossum shrimp (Mysidopsis bahia)

ALGAL TOXIGITY:
2712000 ug/L 98 hour(s) EC50 (Photosynthesis) Dialom (Skelsionema costatumy)

ENVIRONMENTAL SUMMARY:
Moderately toxic to agquatic life.

13, DISPOSAL CONSIDERATIONS Up 1o Table of Confents

Subject to disposal regulations; U.S, EPA 40 CFR 262. Hazardous Waste Number(s): U078,
Hazardous Waste Number(s): D029, Dispose of in accordance with U.S. EPA 40 CFR 262 for
concentrations at or above the Regulatory level, Regulatory level- 0.7 myg/l.. Dispose In
accordance with all applicable regulations.

14. TRANSPORT INFORMATION Up lo Table of Contents

U.8. DOT 48 CFR 172,101, SHIPPING NAME-UN NUMBER; HAZARD CLASS; PACKING %

GROUP; LABEL;
Vinylidene chloride, Inhibited-UN1303; 3; [; Flammabie liquid

15, REGULATORY INFORMATION Up to Table of Gontents

U.S. REGULATIONS:
TSCA INVENTORY STATUS: Y

TSCA 12(b) EXPORT NOTIFIGATION: Not listed,

CERCLA SECTION 103 (40CFR302.4): Y
1,1-Dichioroethylene: 100 LBS RQ

SARA SECTION 302 (40CFR355,30): N
SARA SECTION 304 (40CFR355.40): N

SARA SECTION 313 (40CFR372.65) Y
1,1-Dichloroethylene

SARA HAZARD CATEGORIES, SARA SECTIONS 311/312 (40CFR370.21)
ACUTE Y
CHRONIC: Y
FIRE: Y
REACTIVE: Y
SUDDEN RELEASE: Y

QOSHA PROCESS SAFETY {20CFR1910.118): N




STATE REGULATIONS:
California Proposition 65: N

EURCPEAN REGULATIONS:
EC NUMBER (EINECS): 200-864-0

EC RISK AND SAFETY PHRASES:

{ R12 J| Extremely flammable,

| R20 | Harmful by inhalation. o

[ R40 | Possible risks of irreversible effects,

| S2 | Keepoutofreachof children.

S7_ | Keep container tightly closed.
| 816 | Keep away from sources of ignition - No smoking.

1 529 | Do notempty into drains,

3
i
|
.g

CONCENTRATION LIMITS:
C>=12.5% Xn R 20-4¢
1%<=0<12.5% Xn R 40

16. OTHER INFORMATION Up to Table of Contents

Matheson Tri-Gas makes no express or implied warranties, guarantees or representafions
regarding the product or the information herein, including but not limifed to any implied
warranty of merchantability or fitness for use. Matheson Tri-Gas shall not be Hable for any
peraanal injury, properly or other damages of any nature, whether compensatory,
consogquontial, exemplary, or etherwlse, resulting from any publication, use or reliance
upon the information herein.

©Copyright 1984-1989 MDL Information Systems, ©Copyright 2000 Matheson Tri-Gas., Ali rights
- reserved.




Linde Gas |

Linde Gas LLC (216) 642-6600 MATERIAL
SAFETY
Cleveland, Ohio 44101
www.us.lindegas.com No. 155
PRODUCT NAME CAs# 75-01-4
Vinyl Chioride
TRADE NAME AND SYNONY!S ~| DOTkD N UN 1086; RQ 1.0 (0.454)
Viny! chloride, Inhibited (D.Q.T.}
DOT Hazard Class: Division 2.1
CHEMICAL NAME AND SYNONYHS .
Vinyl Chloride, Chloreethylens; Chioroefhens Foriia CoHaClor CHpCHC
ISSUE DATES AND REVISIONS Chemieal Famlly: '
Halogenated Alkens
Revised january 1995

HEALTH HAZARD DATA

TIMEWEIGHTED AVERAGE EX?GS{!RE LisEY
TWA = 5 molar ppim with an A1 Carcinogen Rating (ACGIH 1994-1998). Alis a confirmed human carcinogen. OSHA

1993, 1910.1017, 8 Hr. TWA = 1 Molar PPM (Confinued on Page 4}

SYHPTOMS OF EXPOSURE ’ ’

Inhaling high concentrations causes mild symptoms of drowsiness, blurred vislon, staggering gate and tingling and
numbness in the extramities,

Liguid vinyl chloride may cause severe Irritation or burns on skin or eye contact,

TOXICOLOGICAL PROPERTIES )
Several workers who handled and used vinyl chioride developed & rare form of liver cancer.

IARC, NTP and OSHA all list vinyl chloride as a carcinogen,

Persons In il health where such lliness would be aggravated by exposure to vinyl chloride should not be allowed o
work with or handle this product. :

i

RECGMMENDED FIRST AID TREATMENT
PROMPT MEDICAL ATTENTION 18 MANDATORY IN ALL CASES OF OVEREXPOSURE TO VINYL CHLORIDE.

RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS AND BE
COGNIZANT OF EXTREME FIRE AND EXPLOSION HAZARD.

Inhatatlon; Conscious persons should be assisted to an uncontaminated area and Inhale fresh alr. Quick removal from
the contaminated area is most imporlant. Unconscious persons should be moved fo an uncontaminated area, given
assisted respiration and supplemenial oxygen. Further treatment should be symptomatic and supportive,

{Continued an Page 4}

information coplained In this matesiat safety date sheot Is offered without charge for use by tachnicafly qualified parsonnet at thelr dlscretion and
risk. ANl statements, lechnlcal information end recommendations contalned harein are based on tasts and dala which we belfeve to be reliable, but
the accuracy or complateness {horeof Is notl guarantesd and ne wartanty of any king 1s madg wilh respact fherete. This informatian Is not Intended
as a Heense fo oporale undar or 4 recommendation lo praclics or infringe any palent of this Company or clhers covering any procass, composilion
of matier or use,

Slnce the Company shall have no contro) of the use of he product described hereln, the Company assumes no fiability for loss or demage Ipcurred

from the proper or Impreper use of sych product,



Vinyl Chlorids Page 2

HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES
Vinyl chloride polymerizes on exposure to suniight, heat or in the presence of oxygen or air, The addition of phenol or
hydroguinone Inhlblis the polymerization. li ls flammabis In air,

PHYS[CAL DATA

BOILING POINT LIGUID BENSITY AT BOILING POINT -
7.3% (-13.7°C) 60.6 th/f? (971 kg/m®)
'VAPOR PRESSURE i GAS DENSITY AT 70'F. 1 atm
@ 70°% (21.1°C) = 52 psia {360 kPa) @ 7T7°F {26°C) = 164 /it (2,63 kg/m®)
SOLUBILITY INWATER FREEZING POINT
SiHightly Solubls -244 8°F (-153.8°C)
EVAPGRATIGN RATE ) 'SPEGIFIC GRAVITY (AIR=1)

/A (Gas) @77 5°C) 222

APPEARANGE ANDOPOR Colariess gas with a pleasant, sweet odor

FIRE AND EXPLOSiON HAZARD DATA

FLASH PO]NT (Mulhud usud) AUTO 1IGNITIOH TEMPERATURE ELAMKMABGLE LIMITS % BY VOLUME (So¢ Page 4}
~108°%F  (CC) 882°F (472°C) LEL 3.6 VEL 33

EXTINGUISHING MEDIA ELECTRICAL CLASSIFIGATION

Water, dry chemical, carbon dioxide Class 1, Group Mot Specified

SPECIAL FIRE FIGHTING PROCEDURES
Attempt to stop the flow of vinyl chioride, Use water spray to cool surrounding containers.

"UNUSUAL FIRE AND EXPLOSION HAZARDS
Vinyl chloride vapors are heavier than air and may iravel a considerable distance to a
souree of ignition, Should fire be extinguished and flow of gas continue, increase

ventilation to prevent formation of flammable mixtures In low areas or packets,

REACTIVITY DATA

STABIUITY GONDITIONS TQ AYQID
Linstable None
Stabie X
INCOMPATIBILITY {Malerials lo avoid) Oxidlzers'
HAZARDOUS DEGOMPOSITION PRODUSTS None
HAZARDOUS POLYMEREATION CONDITIONS TO AVCID
May Cceur

’ ft is inhiblted with phenol or hydroguinone to prevent polymerization,
W Not Cecur

SPILL OR LEAK PROCEDURES

STEPS TO BETAKEN IN CASE MATERIAL IS RELEASED OR SPILLED -

Evacuale all personnel from affected area. Use appropriate protective egquipment. if
toak is in user's equipment, be certain to purge piping with an Inert gas prior lo
attempling repairs. If leak Is In contalnar or container valve, contact your closest
supplier location or call the emergency telephone number listed hereln,

VWASTE DISPOSAL BETHOD ’
Do not aitempt to dispose of waste or unused quaniltles Return In the shipping container properly labsled, with any
valye oullst plugs or ured alve pro cap In place to your supplier. For emergency disposal

asslstance, contact your closest suppiier location or call the emergency telephone number listed herein.

2



Vinyl Chloride Pags 3
SPECIAL PROTECTION INFORMATION
gii’:jg’ggg" PROTECTON  Pogitive pressure air line with mask or self-contalned breathing apparatus should he avaiiabls for
emergency use.

| venTiLATION ) LOGAL EXHAUST SPECIAL
To prevent accumulation above the TWA NiA
Hood with forced ventilation MECHAMNICAL [Gen) OTHER
In accordance with electrical codes NfA
PROTECTIVE BLOVES
Most materials except natural rubber
EYE PROTECTION
Safety goggles or glasses
OTHER PROTEGTIVE EQUIPMENT
Safely shoes, safefy shower, eyewash “fountain,” {ransparent face shield
SPECIAL PRECAUTIONS?
SPEGIAL LABELING IHFORMATION i
DOT Shipping Name: Viny chloride, inhibiled 1.D. No.: UN 1086; RG: 1.0(0.454)
DOT Shipping Labsl: Flammable Gas DOT Hazard Class: Division 2.1

SPECIAL HAHDl‘_lNG RECORMMENDATIONS

Use only In well-ventilated areas. Valve protection caps must remain in pface unless container is secured with valve
outlet piped to use point. Do not drag, siide or rofl cylinders. Use a suitable hand truck for cylinder movement. Use a
pressure reducing ragulator when connectinn cylinder to lower pressure (<150 psiq) piping or systems. Do not heat
cylinder by any means to increase tne discharge rate of product from the cylinder. Use a check vaive or trap In the
discharge line to prevent hazardous back flow into the cylinder.

For additional handling recommendations, consult Compressed Gas Associalion’s Pamphlets | P-1 and P-10.

SPECIAL STORAGE RECOMMENDATIONS
Protect cylinders from physlcal damage. Store in cool, dry, weli-ventilated area of noncombustible construction away

from heavily trafficked areas and emergency exits,

Da not allow the temperature where ylinders are stored o exceed 125F (52C), Cylinders should be stored upright and
firmly secured to prevent falling or being knocked over. Full and empty cylindars should be segragated. Use a “first In -
flrst out” inventory system (o prevent full cylinders beins stored for excessive periods of thme. Post “No Smoking or
Open Flames” signs in the storage or use area. There should be no sources of ignition in the storage or use area.

For additional storage recomimendations, consult Compressed Gas Association's Pamphiet P-1 and P-10.

SPECIAL PACKAGING RECCHMENDATIONS
Most metals except copper and its alloys may be used with vinyl chioride. Copper and its alloys could form explosive

acetlylides by reacling with the acetylene impurlty In the product.

Teflon® is the preferred gasketing material,

OTHER RECOMMENDATIONS OR FRECAUTIONS ’ o
Earth-ground and bond aff lines and equipment assoclated with the viny! chioride system. Electrical equipment should

be non-sparking or explosion proof. Compressed gas cylinders should not be refilled except by qualified producers of
compressed gases, Shipment of a compressed gas eylinder which has not been filled by the owner or with his (written}
consent is a violation of federal Law (49CFR),

{Continued on Page 4)

*Various Gavernment Agancles (Le. Depariment of Transportation, Qccupatlonat Safety and Health Administration, Food and Drug Adminisiration
and othars} may have specific regulativns concerming the transportation, handiing, storage or use of thls product which will not be reflected in 1his 3
data sheal, The ctuslomes should review these regulations {o ensyre that he is o full compfiance,




Vinyl Chioride ' Page 4
EAL AZARD AT,

TWA DATA: (continued)

{<6 Molar PPM averaged aver any period not exceeding 15 minutes) with the prohibition of any personal direct contact
with viny! chioride liquid and it Is classified as a cancer suspect agent,

RECOMMENDED FIRST AID TREATMENT: (Continued)

Eye Contact: PERSONS WITH POTENTIAL EXPOSURE TC VINYL CHLORIDE SHOULD NOT WEAR CONTACT
LENSES.

Flush contaminated eye(s) with coplous quantities of water, Part eyelids with fingers to assure complets flushing.
Continue for minium of 16 minutes, An eye specialict should be summoned promptly.

Skin Contact: Flush affected areas with coplous quantitios of water. Remove affected clothing as rapldly as possible, A
physician should see the patient. Follow the water flush with a soap and water wash.

SPEC] ECAUTIONS
OTHER RECOMMENDATIONS OR PRECAUTIONS; (Continued)

Always secure cylinders in an upright position before transporting them. Never transport cylinders in trunks OT vehicles,
enclosed vans, ruck cabs or in passenger compartments. Transport cyclinders secured in open flatbed of in open pick-up

type vehicles,

Vinyl chloride Is a toxic chemical and it Is subject to the reporting requirernents of SARA, Title HIi, Section 313,




Material Safety Data Sheet
Ethyl Chloride

Section 1. Chemical product and company identification

Product name : Ethyl Chloride
Supplier 1 AIRGAS INC., on behalf of its subsidiaries
259 North Radnor-Chester Road
Suite 100

Radnor, PA 18087-5283
: 1-6810-687-5253
Product use ¢ SyntheflofAnalytical chemislry.
Ethane, chioro- Asthwlls; Aethylis chloridum; Anodynon; Cheler; Chiorene; Chiorethyl;

8ynonyn :
Chloridum; Chlorosthane; Chioryl; Chlonyl anesthetic; Cloretllo; Cublofix; Ether
chioratus; Ether hydrochleric; Ether muriafic; Hydrochloric ether; Kelene,
Monochlorethane; Monochioroethane; Miurlatic ether; Narcotile; C2HSCL; Aethyichiorid;
Chioorethaan; Chloroasthan; Chiorure D'ethyle; Cloroetano; Clorure di stite; Etylu
chiorek; NCI-C06224; UN 1037; Aethyiisaethylis chiotidum; Chloryle anesthetle; 1-
Chiorosthane
MSDS # : 001023
Date of 1 4/28/20140,
Preparation/Revision
In case of emergenny . ; 1-866-734-3438
Section 2. Hazards identification
Physical state 1 Gas. [COLORLESS LIQUID OR GAS WITH A PUNGENT, ETHER-LIKE ODOR]
Emergency overview + WARNING!
FLAMMABLE GAS.
MAY CAUSE FLASH FIRE.
MAY CAUSE EYE AND SKIN IRRITATION.
MAY CALSE TARGET ORGAN DAMAGE, BASED ON ANIMAL DATA,
CONTENTS UNDER PRESSURE.
iKeep away from heat, sparks and flame. Do not punciure or incinerate contalner. Avoid
contact with eyes, skin and clothing. May cause target organ damage, basad on animal
data, Use only with adequate ventilation. Wash thoroughly after handling, Keep
container closed,
Contact with rapidly expanding gases can cause frostbiie.
Target organs r May cause damage to the following organs: Kidneys, liver, mucous membranes,
cardiovascular system, upper respiratory tract, skin, eyes, cenfral nervous system
{CNS}
Routes of entry : Inhalation Denmal Eyes
Pofential acute health effects
Eyes : Moderately irritating fo eyes. Contact with rapidly expanding gas may cause burns or
frostbite.
Skin : Moderately irrltating to the skin. Contact with rapidly expanding gas may cause burns or
frostbite,
inhalation : Acts as a simple asphyxlant,
ingestion 1 Ingestion Is not a normal route of exposure for gases
Potential chronic health : CARCINOGENIC EFFECTS: Classified + (Proven.) by NIOSH, Classlified A3 (Proven for
effects animals.) by ACGIH, 3 (Possible for humans.) by European Unioh. 3 (Not classiflable
for humans.) by IARC.
MUTAGENIC EFFECTS: Not avallable,
TERATOGENIC EFFECTS: Not available.
Meadical conditions 1 Pre-existing disorders Invelving any target organs mentioned in this MSDS as being at
aggravated by over- risk may be aggravated by over-exposure to this product,
exposure

Built 1.1 Page: 177




Ethy! Chioride

Ses toxicological information (section 117)

Section 3. Composition, Information on Ingredients

Namg
Ethyl Chlorlde

Expostire lithits
ACGIH TLV (United States, 1/2009),

Absorbed through skin.
TWA: 264 mg/m® 8 hour(s).
TWA: 100 ppm 8 hour(s).

OSHA PEL (United States, 11/2006).
TWA: 2600 mg/m* 8 hour{s).
TWA: 1000 ppm 8 hour(s).

OSHA PEL 1989 (United States, 3/1989).
TWA: 2600 mg/m® 8 hou(s).
TWA: 1000 ppm 8 hour(s).

CAS number % Volume
75-00-3 100

Section 4. First aid measures

No action shall be taken involving any personal risk or without suitable training.If it is suspested that fumes are still present,
the rescuer should wear an appropriate mask or self-contalnsd breathing apparatus.It may be dangerous o the person
providing aid to give mouth-to-mouth resuscitatton,

Eye confact

Skin contact

: Check for and remove ainy contact lenses. Immediatsly flush eyes with plenty of water

for atf feast 15 minutes, oceasionally iifiing the upper and lower eyelids. Get medical
attentlon immediately.

: In case of contact, immedialsly flush skin with plenty of water for at least 16 minutes

while removing contaminated clothing and shoes. To avold the risk of statle discharges
and gas Ignitlon, soak contaminated clothing thoroughly with water before removing It.
Wash clothing before reyse, Clean shoes thoroughly before reuse. Get medical
attention immediately.

Frostbite 1 Try to warm up the frozen tissues and seek medical attention,

Inhatation : Move exposed parson fo fresh alr. If not breathing, if breathing is irregular or If
raspiratory arrest oceurs, provide artilclal respiration or oxygen by trained personnel.
Loosen fight clothing such as a collar, tle, belt or waistband, Get medical aftention
immadiately.

Ingestion . As this product is a gas, refer to the inhalation section,

Section 5, Fire-fighting measures

Flammability of the product
Auto-ignition tewperature
Flash point

Flammable Ihnits

Products of combustion

Fire hazards In the presence
of various substances

Fire-fighting media and
instructions

Spectai protective
equipment for fire-fighters

Build 1.1

: Flammabls,

1 618.75°C (965.8°F)

: Closed cup: -50.15°C (-§8,3°F),

¢ Lower: 3.8% Upper; 15.4%

: Decomposition products may include the following materials:

carbon dioxide

carbon monoxide
halogenated compounds
carbonyi halides

: Extremely flammable I the presence of the followlng materlals or conditions: open

flames, sparks and static discharge, heat and oxidizing materials.

i In case of fire, use water spray (fog), foam or dry chemical.

In case of fire, allow gas to burn if flow cannot be shut off Immediately. Apply water from
a safe distance to cool container and protect surrounding area, |If involved In fire, shut
off flow Immediately if it can be done without risk,

Contains gas under pressure. Flammabls gas. In a fire or if heated, a pressure
incraase will occur and the container may burst, with the risk of a subsequent explosion,

1 Fire-fighters should wear appropriate prolective equipment and seif-contalined breathing

apparatus {SCBA) with a full faca-plece oporated in positive pressure mode.

Page: 2/7




Ethyi Chioride

Section 6. Accidental release measures

Personal precautlons 1 Immediately contact smergency parsonnel. Keep Unnecessary personnel away. Use

Environmental precautions

Methods for cleaning up

sultable protective equipment (section 8). Shut off gas supply if this can be done safely,
Isolate area yniif gas has dispersed.

Avold dispersal of spilled material and runoff and contact with soll, waterways, drains
and sewers,

; Immediately contact emergency parsonriel. Stop leak if without risk. Use spark-proof

tools and explosion-proof equipment. Note: ses section 1 for emergency contact
information and section 13 for wasle disposal.

Section 7. Handling and storage

Handling

Storage

1 Use ohly with adequate ventilalion. Use exploslon-proof electrical {ventilating, lighting

and material handling) squipment, Wash thoroughly after handling. Po not punclure or
inctnerate container. Use equipment rated for cylinder pressure. Close valve after each
yse and when emply. Keep container closad, Avoid contact with skin and clothing. Avold
contact with ayes, Keep away from heat, sparks and flame. To avold fire, eliminate
ignltion sources, Protect cylinders from physical damage; do not drag, rofl, siids, or drop.
Use a suitable hand truck for cylinder movement.

: Keep container in a cool, well-ventilated area. Keep container tightly closed and sealed

untll ready for use. Avold all possible sources of ignition (spark or flame). Segregate
from oxidizing materials, Cylinders should be stored upright, with vaive protection cap in
place, and firmly secured to prevent falling or being knocked over. Cylinder temperatures
should not exceed 52 °¢ (125 °F),

Section 8. Exposure controls/personal protection

Engineering controls

Personal protection

Eyes

Skin

Respiratory

Hands

Personal protection in case
of a large spill

Product name
chioroethane

Build 1.4

1 Use only with adequate ventitation. Use process snhclosures, local exhaust ventifation or

other engineering controls to keep worker exposure ¢ airborne contaminants below any
recommended or statutory limits. The englneeting conirols also need to keep gas, vapor
or dust concentrations below any lowar explosive limits. Use exploslon-proof ventilation
equipment.

: Safely eyswear complying with an approved standard should be used when a risk

assessment indicates this Is necessary to avold exposure to fiquid splashes, mists or
dusts.

1 Personal protective equipment for the body shouid be selecled based on the task being

performed and the fisks Invelved and should be approved by a speclalist before handling
this product.

: Use a properly fitted, alr-purlfying or air-fed respirator complying with an approved

standard if a risk assessment indicates this Is necassaty. Respiralor selection must be
based on known or anticipated exposure levels, the hazards of the product and the safe
working limits of the selected respirator,

The applicable standards are (US) 28 CFR 1910.134 and (Canada) 294.4-93

1 Chemical-resistant, impervious gloves complying with an approved standard should be

warn at all times when handling chemical products if a risk assessment indicates this Is
necessary,

: 8elf-contained breathing apparatus (SCBA) should be used to avoid inhalation of the

product. Full chemical-resistant sult and self-contained breathing apparatus should be
worn only by trained and authorized persons.

ACGIH TLV {United States, 1/2009). Absorbed through skin,
TWA: 264 mg/m® 8 houir(s).
TWA; 100 ppm 8 hour(s).
OSHA PEL (United States, 11/2006),
TWA: 2600 mg/m® 8 hour{s).
TWA: 1000 ppm B hour(s).
OSHA PEL 1989 {United States, 3/1988},
TWA: 2600 ma/m® & hour(s),
TWA: 1000 ppm 8 hour{s).
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Consult local authorities for acceptable exposure limits,

Section 9. PhySical and chemical properties

Melecular weight
Molecular formula
Bolling/condensation point
Melting/freszing point
Critleal temperatire

Vapor density

Spechile Volume {ft %/ib)
Gas Density (Ib/ft 3}

1 64.52 g/mole

: C2-H5-Cl

t 12.2°C (54°F)

: -138.9°C (-218°F)
187.3°C (369.1°F)
: 2.2 (Alr=1})

: 6.0241

» 0166

Section 10. Stability and réactivity

Stability and reactivily

incompatibility with various
sihstances

Hazardous decomposifion
products

Hazardous polymerization

1 The product Is stable.
; Exiremely reactive or Incompatible with the following materials: oxidizing materials.

: Under normal conditions of storage and use, hazardous decomposition products should
not be produced.,

+ Under normal condftions of storage and use, hazardous polymetization will not ocour,

Section 11, Toxicologica! information

Toxicity data
Productfiingredient name

chlorosthane

IDLH
Ghronic effects on humans

Other toxic effects on
humans

Specifle effects
Carcinogenic effects
Mutagenic effects
Reproduction foxicity

Result Specles Dose Exposure
Tlo Oral Rat 250 mglkg -
LC50 Inhalatlon Rat 152 g/m3 10 minutes
Vapor
LC5( Inhalation Rat © 152 gim3 2 hours
Vapor
LC5G Inhatation Rat 150000 mg/m3 2 hours
Vapor

: 3800 ppm

: CARCINOGENIC EFFECTS: Classlified + (Proven.) by NIOSH. Classified A3 (Proven for
animals.) by ACGIH, 3 (Possltble for humans.) by European Unfon, 3 (Not classifiable
for humans.) by IARC.

May cause damage to the following organs: kidneys, fiver, mucous membranes,
cardiovascular system, uppet resplratory tract, skin, eyes, cenlral nervous system
(CNS).

No specific information is avallable In our database roegarding the other foxic effects of
this material to humans,

: No known significant effects or critical hazards.
: No known significant effects or critical hazards,
: No known signiflcant effects or critical hazards,

Section 12. Ecological information

Aquatlc ecotoxicity

Not avallable,
Products of degradation

Environmental fate
Environmental hazards
Toxicity fo the environment

Build 1.1

¢ Products of degradation: carbon oxides (CO, CQ:} and water, halegenated compounds,

: Not available.
: Mo known slynificant effects or critical hazards,
¢ Not avallable,
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Section 13. Disposal considerations

Product removed from the cylinder must be disposed of in accordance with appropriate Federal, State, local
regulation.Return cylinders with residual product to Alrgas, Inc.Do not dispose of locally.

Section 14. Transport information

Regulatory
information

UN number

Proper shipping
naine

Class

Packing group

Label

Additional |
information

DOT Classification

UN1037

ETHYL CHLORIBE

2.1

Not applicable (gas).

Renortable
guaniity
100 fbs.
{45.4 kg)

Limited
guantity

Yes.

Packading
Instruction
Passenger
aircraft
Quantity
limilation:
Farbldden.

Cargo atrcraft
Quantity
limitation:

150 kg

Special
provisiohs
B77, 750

TDG Classification

UN1037

ETHYL CHLORIDE

2.1

Not applicable (gas).

Explosive
Limit and

Limi
Quanfity
Index
0,125

ERAP index
3000

Passenger
Carrying
Road or Rall
Index
Forbldden

Mexlco
Classification

UN1037

ETHYL CHLORIDE

21

Not appﬂéabie {gas).

“Refer to GFR 49 (or authority having jurisdiction) to determine the infornation required for shipment of the

product.”

Build 1.1
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Section 15. Regulatory information

Unlfed States

U.8. Federal regulations

SARA 313

Form R - Reporting
requiremeants

Supplier notification

¢ Unifed States inventory (TSCA 8b): This material is listed or exempted,

SARA 302/304/311/312 extremsly hazardous substances: No products were found,
SARA 302/304 emergency planning and notification: No products wers found.
SARA 302/304/311/312 hazardous chemicals: chloroethans

SARA 311/312 MSDS distribution - chemical Inventory - hazard identification:
chioroethane; Fire hazard, reactive, Sudden release of pressure, Immediale (acute)
health hazard, Delayed (chronic) health hazard

Clean Water Act {CWA) 307: chloroethane

Clean Water Act (CWA} 311: No products were found,

Clean Alr Act (CAA} 112 accidental release prevention: chioroethane

Clean Air Act (CAA) 112 regulated flammable substances: chloroathane

Clean Air Act (CAA) 112 regulated toxic substances: No products were found,

Product name CAS humber Concentration
: Ethyi Chioride 75-00-3 100
: Ethyl Chioride 75-00-3 160

SARA 313 nofiflcations must not be detached from the MSDS and any copying and redistribuiion of the MSDS shall
include copying and redistribution of the notice attached to coples of the MSDS subsequently redistributed.

Siate regulations

California Prop. 65

Ingredient name

Ethyl Chloride

Canada
WHMIS (Canada)

Buikd 1.1

: Connecticut Garcinogen Reporting: This material is not listed,
Connecticuf Hazardous Material Survey: This material Is nof listed.
Florida substances: This material is not listed.
llinols Chemlcal Safety Act: This material Is nof listed.
litinois Toxlc Substances Disclosure to Employee Act; This material Is not listed.
Louisiana Reporting: This material is not listed.

Louisiana Spill; This material is nof sted.

Massachusetts Spill: This material {s not listed,

Massachusefts Substances: This material is listed.

Michlgan Critical Material: This material is not listed.

Minnesota Hazardous Substances: This materfal is not listed,

New Jersey Hazardous Substances: This material is listed.

New Jersey Spill; This material is not listed.

New Jersey Toxic Catastrophe Prevention Act: This material Is not listed.
New York Acutely Hazardous Substances; This matetial Is listed,

New York Toxic Chemlcatl Release Reporiing: This matertal Is not listed.
Pennsylvania RTK Hazardous Substances: This materlal Is listed.
Rhode Island Hazardous Substances: This material is not listed.

WARNING: This product contalns a chemical known 1o the State of California to cause

cancer,
Cancer Reproductive No slgnificant risk  Maximum
level acce ln dosade
jeveal
Yes. Na. Yes. No,

; Class A: Compressed gas.

Class B-1: Flammable gas.

CEPA Toxic substances: This material is not listed.
Canadian ARET: This malerial is not iisted.

Canadian NPRE This malerial is listed,

Alberta Designated Substances: This material is not listed.
Ontario Designated Substances: This material is not listed.
Quebec Designated Substances: This material is not listed.
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Séction 16. Other information

United States
{.abe! requirements : FLAMMABLE GAS.
MAY CAUSE FLASH FIRE.
MAY GAUSE EYE AND SKIN [RRITATION.
MAY CAUSE TARGET ORGAN DAMAGE, BASED ON ANIMAL DATA,
CONTENTS UNDER PRESSURE.

Canada

Label requlrements : Class A: Compiessed gas.
Class B-1: Flammable gas.

Hazardous Material
Information System (U.5.A.)

National Fire Protection :

Association {U.8.A.) 4, Flammabllity

Health < Instahility

Special

Notice to reader

To the best of our knowledge, the infornation contained herain is accurate. However, neither the above-named
supplier, nor any of lts subsidiaries, assumes any llabillty whatsoever for the accuracy or completeness of the

information contained herein.
Final determination of suitability of any material is the sole responsihility of the user, All materials may present

unknown hazards and should be used with caution. Although certain hazards are descrlbed herein, we cannot
guarantee that these are the only hazards that exist.
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