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Site/Spill No.: South Shore Outdoor—Off-Site
Contract/Work Assignment No. D009806-33
Site No. C152228A
Bay Shore, Suffolk County, New York

Dear Mr. Imbaquingo,

This Letter Work Plan describes the proposed activities for a site characterization of the off-site
area (Site No. C152228A) associated with the South Shore Outdoor site (Site No. C152228), a
property located at the corner of 5" Avenue and Candlewood Road in the town of Bay Shore,
Suffolk County, New York (Figure 1). This work plan presents proposed site characterization
activities consisting of in situ groundwater sampling, existing monitoring wells sampling, and soil
vapor sampling in accordance with the issued Work Assignment and included Scope of Work and
subsequent discussions.

1. SITE DESCRIPTION AND HISTORY

The South Shore Outdoor site is a 1.89-acre property located at 1760 5™ Avenue, Bay Shore, Suffolk
County, New York (Figure 1). The property is currently in the New York State Brownfield Cleanup
Program which is administered by New York State Department of Environmental Conservation
(NYSDEC). The site was developed sometime before 1969 and was a manufacturer of printed
circuit boards. A window manufacturer and installer occupied the site sometime in the mid-1980s.
Prior to the remedial action in 2017, the property was the source area of chlorinated volatile organic
compounds, which were improperly disposed of in drywells located on-site. The remedial action in
2017 demolished the former building, excavated the impacted soils and sediment, and replaced the
soils with clean fill, suitable for future commercial use at the site.

Currently, South Shore Outdoor site is being used as a retail store and the off-site area, mostly
downgradient of the site, is comprised of residential and commercial properties.
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2. CONCEPTUAL SITE MODEL

The following conceptual site model includes an abbreviated description of the findings from
previous investigation and remediation activities.

2.1 Site Geology and Hydrogeology

The geology of the site is predominantly influenced by the Upper Glacial Aquifer Unit, which is
comprised of tan, fine to medium sand, with some coarse sand and traces of fine gravels, to a depth
of approximately 85 feet (ft) below ground surface (bgs). The Upper Glacial Aquifer Unit overlies
the Gardiners Clay Unit, a fat clay, which is approximately 40-80 ft thick. The depth to groundwater
on-site ranges from approximately 30 to 37 ft bgs. Groundwater flows to the southeast under a
hydraulic gradient of approximately 0.001 feet per foot (ft/ft) based upon the groundwater elevation
difference noted in on-site wells.

2.2 Surface Water Hydrology

Local topography concerning the site gently slopes to the southeast towards the Great South Bay.
Stormwater run-off in the study area is generally directed to one of two retention basins; one directly
south of Operable Unit 1 across Candlewood Road, and the other on the southeast corner of
5 Avenue and Claremont Avenue. These stormwater features likely affect the local groundwater
elevation and flow direction in the study area.

2.3 Contaminants of Concern

The primary contaminants of concern (COCs) at the site are: 1,1-dichloroethane,
1,1,1-trichloroethane, chloroethane, and trichloroethene. These contaminants were identified in a
former drywell in the southeast of the South Shore Outdoor site at levels that exceed protection of
groundwater soil cleanup objectives. The maximum concentration was identified in the southeast
of the site, consisting of 1,1,1-trichloroethane at 89,000 parts per million, which exceeded the soil
cleanup objective of 0.68 parts per million. The 2007 preliminary site investigation identified a
groundwater plume down gradient from this drywell. Following the 2017 remedial action, the
NYSDEC selected to monitor natural attenuation of residual contamination at the site to understand
how adjacent contamination breaks down over time. In September 2022, a groundwater sampling
event on-site noted concentrations of 1,1,1-trichloroethane and 1,1-dichloroethane above New York
State Class GA Ambient Water Quality Standard in monitoring well MW-5SR (Figure 1). The
2022 sampling event also indicated that since the removal action in 2017, site COCs have decreased
substantially over time.

3. OBJECTIVES

NYSDEC issued EA Engineering, P.C. and its affiliate EA Science and Technology (EA) a work
assignment to perform a site characterization at the area off-site of the South Shore Outdoor site
property. Proposed activity locations can be found in Figure 1.

Proposed field activities will include:
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e Insitu groundwater sampling via direct push technology

e Groundwater sampling of two existing monitoring wells

e Soil vapor collection point installation and soil vapor sampling

e Documenting boring locations via Global Navigation Satellite System
e Groundwater gauging of on-site and off-site monitoring wells

e Containment and disposal of investigation-derived waste (IDW).

Work performed under this work assignment will be conducted in accordance with EA’s Generic
Quality Assurance Project Plan (EA 2020)!, EA’s Generic Field Activities Plan (EA 2023)?, and
EA’s Generic Health and Safety Plan (EA 2020)3. A site-specific Health and Safety Plan Addendum
has been provided as Attachment A. Field forms can be found in Attachment B.

4. SITE CHARACTERIZATION: FIELD ACTIVITIES
4.1 Utility Clearance and Synoptic Well Gauging

Prior to field activities, EA’s subcontractor AARCO Environmental Services (AARCO) will
acquire permits from the Town of Islip and Suffolk County as needed for the boring locations.
Additionally, AARCO will contact Dig Safely New York so any public utilities can be marked out.
AARCO will provide copies of all permits and Dig Safe New York notifications and responses to
EA prior to mobilizing. AARCO will hand clear (soft dig) to 5 ft bgs to confirm no utility
interference exists at each of the 14 proposed drilling locations.

Prior to the commencement of drilling activities EA will perform a synoptic gauging event of all
on-site and off-site wells (Figure 1 and Table 1). Existing well information can be found in Table
1.

4.2 Borehole Advancement and In Situ Groundwater Sampling

AARCO will install 5 soil borings to an approximate depth of 45-50 ft bgs and 4 soil borings to an
approximate depth of 58-60 ft bgs and collect in situ groundwater samples every 10 ft bgs beginning
at the water table. Based on historical on-site and off-site monitoring well gauging data, EA
estimates the groundwater table to be approximately 30 ft bgs, which will result in 2 groundwater
samples from each boring collected at 35 and 45 ft bgs, and 3 groundwater samples from each
boring collected at 35, 45, and 55 ft bgs. Soil borings will be installed with Geoprobe® via direct
push technology, in situ groundwater samples will be captured with an SP-16 screen or equivalent

'EA. 2020. Generic Quality Assurance Project Plan for Work Assignments under NYSDEC Contract D009806.
Revision 01. April.

2EA. 2023. Generic Field Activities Plan for Work Assignments under NYSDEC Contract D009806. Revision 02.
March.

3EA. 2020. Generic Health and Safety Plan for Work Assignments under NYSDEC Contract D009806. Revision 01.
March.
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sampling system. A clean SP16 sampler will be driven to the desired sampling depth each time.
Extension rods will be used to hold the screen in position while the rods and sheath are retracted.
An EA geologist will be responsible for collection of the groundwater sample once the sampler is
set. Per- and polyfluoroalkyl substances sampling will be performed in accordance with the
NYSDEC’s April 2023 guidance, Sampling, Analysis, and Assessment of Per- and Polyfluoroalkyl
Substances (PFAS) (Attachment C).

A peristaltic pump with high-density polyethylene tubing will be used to purge and collect samples.
The interval will be purged until a low-turbidity sample (equal to or less than 50 nephelometric
turbidity units [NTUs]) is achieved prior to sample collection. A set of water quality parameters
will be recorded prior to sample collection. Sample identification and associated sample quality
assurance (QA)/quality control (QC) can be found in Table 2.

If sample collection cannot be achieved with the method described above, then a one-inch diameter
stainless steel bailer with rope will be utilized.

Once drilling activities have been completed the borehole will be backfilled to the ground surface
with a bentonite grout mixture. The plan is to push the sampler to depth which will avoid generating
drill cuttings (solid IDW). If field conditions do not allow for the above plan, soil cuttings will be
containerized for off-site disposal in Department of Transportation approved 55-gallon drums. All
locations will be restored to match existing surface conditions. Topsoil and grassy areas will be
restored following completion of the work (e.g., track marks raked and seeded, depressions
backfilled and seeded, etc.). Paved areas will be restored with asphalt cold-patch or concrete, per
the Town of Islip and Suffolk County requirements.

Upon the completion of restoration activities EA will document borings and soil vapor points with
a Global Navigation Satellite System following their completion and record their coordinates.

4.3 Soil Vapor Point Installation and Sampling

Three soil vapor points will be installed within the vadose zone utilizing direct push methods. The
target depth for installation of soil vapor points is 10 ft bgs. The actual depth of installation will be
based upon field conditions. A 6-inch stainless steel sampling screen attached to a dedicated section
of 0.25-inch diameter Teflon or Teflon-lined tubing will be installed in the borehole to collect soil
gas samples. Glass beads or comparable sand will be used to backfill the borehole to a minimum of
6 inches above the stainless-steel screen. Granular bentonite pellets will be placed above the glass
beads to within 1 ft of grade, hydrated concurrently with placement. The remaining 1 ft of annular
space will be backfilled with sand and a 6-inch diameter steel cover and concrete pad will be
installed at grade (Figure 2). Soil vapor samples will be collected using 6-liter summa canisters
and the samples will be collected over a 2-hour period.

4.4 Groundwater Sampling

In addition to the in situ groundwater sampling and soil vapor sampling, EA will conduct a round
of groundwater sampling at select off-site monitoring wells. This includes monitoring wells CW-
01 and FN-19 (Figure 1).
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4.5 Laboratory Analysis of Groundwater and Soil Vapor Samples

In situ groundwater samples will be sent to Pace Analytical, via NYSDEC callout laboratory, for
analysis of volatile organic compounds via U.S. Environmental Protection Agency (EPA) method
8260D. In situ groundwater samples collected from 5" Avenue Plaza will be submitted for
additional analysis of per- and polyfluoroalkyl substances via EPA Method 1633, and 1,4-dioxane
via 8270 selected ion monitoring. Assuming groundwater is at 30 ft bgs, it is anticipated that there
will be a total of 22 in situ groundwater samples, 3 groundwater samples from existing monitoring
wells, and 5 soil vapor samples, plus associated QC samples. QC samples will consist of a matrix
spike/matrix spike duplicate at a 5 percent (%) rate, field duplicates at a 5% rate, an equipment
blank once per day, and a trip blank with each cooler. Sample identification and associated
sample QA/QC can be found in Table 2. All samples will be submitted for analysis on a standard
turnaround time requesting sample results in the most recent NYSDEC EQuIS format and any
associated Category B deliverables.

For soil vapor sampling, a leak test will be performed 24 hours after installing the soil vapor points.
If the soil vapor points pass the leak test, they can be sampled immediately and sent to Pace

Analytical for analysis via EPA Method TO-15. One duplicate sample will be collected.

4.6 Decontamination Procedures and Investigation Derived Waste

The SP16 sampler will be decontaminated with a non-phosphate detergent wash, potable water
rinse, isopropanol rinse, potable water rinse, and deionized water rinse between sample intervals
and between borings. New dedicated high-density polyethylene tubing will be used with the
peristaltic pump between sampling intervals. An equipment blank will be taken once per day from
the SP16 sampler and new dedicated high-density polyethylene tubing.

If the stainless steel bailer must be used, then it will be decontaminated between sampling intervals
using the methods described above and an equipment blank taken once per day along with the SP16
sampler.

Gloves, tubing, and any other miscellaneous disposable materials will be disposed of as municipal
trash at the end of each day.

Any soil cuttings generated from drilling activities and from the soil vapor point installations will
be containerized in Department of Transportation approved 55-gallon steel drums, for
transportation and disposal off-site. Drums will be staged at an approved location on the South
Shore Outdoor site property. Refer to Figure 1 for staging location.

Liquid IDW from groundwater sampling and decontamination activities will be treated via 5-gallon
container of granular activated carbon and discharged to the ground surface, preferably
impermeable surface. Residual granular activated carbon will be treated as solid waste and disposed
of with soil cuttings. Solid IDW will undergo waste characterization prior to transportation off-site,
to select the appropriate disposal facility. Characterization will consist of laboratory analysis of
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Toxic Characteristic Leaching Procedure for volatile organic compounds and any other waste

facility specific requirements.

5. SITE CHARACTERIZATION REPORT

EA will prepare a Letter Report summarizing field activities and analytical results following the
Letter Work Plan. The report will include at a minimum:

e Summary of field activities, including daily field reports, photographs, soil vapor point
construction logs, and water quality parameters from in situ samples. Groundwater
analytical results in the form of laboratory report summaries, and a figure depicting current

groundwater contours.

e Summary and interpretation of off-site COCs
e Updates to the conceptual site model.

e Conclusions and recommendations

Analytical data will be validated by a third-party data validator (Environmental Data Services LTD)

and uploaded to the EQuIS database system.

Please feel free to contact me if you have any questions or concerns at: 315-565-6561.

Sincerely yours,

EA SCIENCE AND TECHNOLOGY
; .
L] Lfg

Kritika Thapa
Project Manager

EA ENGINEERING, P.C.

Y .
Onabet /ff—'“— B

Donald Conan, P.E., P.G.
Program Manager

Bay Shore, Suffolk County, New York
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Table 1. Monitoring Well Construction Details
Static Water |Static Water
Monitoring | Well Coordinates Coordinates Well TOC | Level (2022) |Level (2006) | Well Screen
Well ID Location Latitude Longitude Northing Easting Elevation (ft) (ft) (ft) (ft) Well Depth (ft)
MW-1R Onsite |40.76830000 | -73.26134700 [ 220051.821 | 1188852.0610 76.82 33.44 - 38-43 42.88
MW-3R Onsite | 40.76902500 [ -73.26195300 | 220314.538 | 1188681.981 75.84 32.20 -- 28-43 43.1
MW-5SR Onsite |40.76843100 | -73.26176700 | 220098.566 | 1188735.324 76.22 32.74 -- 28-38 38.26
MW-5DR Onsite | 40.76843100 | -73.26177500 | 220098.548 | 1188733.108 76.17 32.71 -- 40-45 43.9
CW-01 Offsite | 40.46059862 | -73.15440319 |220060.5009 [ 1188607.0900 77.48 -- 29.51 52-57 57.00
FN-19 Offsite | 40.46054915| -73.15426187 |220011.3581 | 1188716.2488 79.27 -- 31.37 44-49 49.14
Notes:

ft = Foot (feet)

ID = Identification
TOC = Top of Casing
Data is largely sourced from 1/31/2007 Candlewood Source Area Site Characterization and the 12/07/2022 Groundwater Monitoring and Remedial Action Update

Report.
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Table 2. Sample QA/QC and Sample ID Details

Estimated
Depth*
[Assuming GW
Matrix Sample Type Location is at 30 (ft)] Sample ID Analysis
Field Samples
Groundwater DPT Grab Sample Abingdon DPT #1 35 ABI-DPT-1-35 VOCs 8260D
Groundwater DPT Grab Sample Abingdon DPT #1 45 ABI-DPT-1-45 VOCs 8260D
Groundwater DPT Grab Sample Abingdon DPT #2 35 ABI-DPT-2-35 VOCs 8260D
Groundwater DPT Grab Sample Abingdon DPT #2 45 ABI-DPT-2-45 VOCs 8260D
Groundwater DPT Grab Sample Belgrave DPT #1 35 BEL-DPT-1-35 VOCs 8260D
Groundwater DPT Grab Sample Belgrave DPT #1 45 BEL-DPT-1-45 VOCs 8260D
Groundwater DPT Grab Sample Belgrave DPT #1 55 BEL-DPT-1-55 VOCs 8260D
Groundwater DPT Grab Sample Belgrave DPT #2 35 BEL-DPT-2-35 VOCs 8260D
Groundwater DPT Grab Sample Belgrave DPT #2 45 BEL-DPT-2-45 VOCs 8260D
Groundwater DPT Grab Sample Belgrave DPT #2 55 BEL-DPT-2-55 VOCs 8260D
Groundwater DPT Grab Sample Claremont DPT #1 35 CLAR-DPT-1-35 VOCs 8260D
Groundwater DPT Grab Sample Claremont DPT #1 45 CLAR-DPT-1-45 VOCs 8260D
Groundwater DPT Grab Sample Claremont DPT #1 55 CLAR-DPT-1-55 VOCs 8260D
Groundwater DPT Grab Sample Claremont DPT #2 35 CLAR-DPT-2-35 VOCs 8260D
Groundwater DPT Grab Sample Claremont DPT #2 45 CLAR-DPT-2-45 VOCs 8260D
Groundwater DPT Grab Sample Claremont DPT #2 55 CLAR-DPT-2-55 VOCs 8260D
. VOCs 8260D, PFAS 1633,
Groundwater DPT Grab Sample Fifth Avenue DPT #1 35 5AVE-DPT-1-35 1.4-Dioxane 8270 SIM
) VOCs 8260D, PFAS 1633,
Groundwater DPT Grab Sample Fifth Avenue DPT #1 45 S5AVE-DPT-1-45 1.4-Dioxane 8270 SIM
. VOCs 8260D, PFAS 1633,
Groundwater DPT Grab Sample Fifth Avenue DPT #2 35 5AVE-DPT-2-35 1.4-Dioxane 8270 SIM
) VOCs 8260D, PFAS 1633,
Groundwater DPT Grab Sample Fifth Avenue DPT #2 45 S5AVE-DPT-2-45 1.4-Dioxane 8270 SIM
. VOCs 8260D, PFAS 1633,
Groundwater DPT Grab Sample Fifth Avenue DPT #3 35 5AVE-DPT-3-35 1.4-Dioxane 8270 SIM
) VOCs 8260D, PFAS 1633,
Groundwater DPT Grab Sample Fifth Avenue DPT #3 45 S5AVE-DPT-3-45 1.4-Dioxane 8270 SIM
Groundwater Existing Monitoring Well FN-19 44-49 FN-19-DDMMYYYY VOCs 8260D
Groundwater Existing Monitoring Well CW-01 28-38 CW-01-DDMMYYYY VOCs 8260D
Soil Vapor Soil Vapor Point Abingdon SV#1 0-10 ABI-SV-1-DDMMYYYY VOCs TO-15
Soil Vapor Soil Vapor Point Fifth Avenue SV#1 0-10 5AVE-SV-1-DDMMYYYY VOCs TO-15
Soil Vapor Soil Vapor Point Fifth Avenue SV#2 0-10 5AVE-SV-2-DDMMYYYY VOCs TO-15
QC Samples
. . . VOCs 8260D, PFAS 1633,
Field Duplicate DPT Grab Sample Abingdon DPT #1 45 DPT-DUP-1 1.4-Dioxane 8270 SIM
Field Duplicate Existing Monitoring Well MW-1R 38-43 MW-DUP-1 VOCs 8260D
Field Duplicate Soil Vapor Point On-site-SV-2 0-10 SV-DUP-1 VOCs TO-15
Field Blank QC Daily NA DPT-FB-1-DDMMYYYY VOCs 8260D
Field Blank QC Daily NA DPT-FB-2-DDMMYYYY VOCs 8260D
Field Blank QC Daily NA DPT-FB-3-DDMMYYYY VOCs 8260D
Field Blank QC Daily NA DPT-FB-4-DDMMYYYY VOCs 8260D
. ) VOCs 8260D, PFAS 1633,
Field Blank QC Daily NA DPT-FB-5-DDMMYYYY 1 4-Dioxane 8270 SIM
Equipment Blank QC Daily on nondedicated NA DPT-EQB-1-DDMMYYYY VOCs 8260D
equipment
Equipment Blank QC Daily on nondedicated NA DPT-EQB-2-DDMMYYYY VOCs 8260D
equipment
Equipment Blank QC Daily on nondedicated NA DPT-EQB-3-DDMMYYYY VOCs 8260D
equipment
Equipment Blank QC Daily on nondedicated NA DPT-EQB-4-DDMMYYYY VOCs 8260D
equipment
. Daily on nondedicated VOCs 8260D, PFAS 1633,
Equipment Blank QC equipment NA DPT-EQB-5-DDMMYYYY .4-Dioxane 8270 SIM
Equipment Blank QC Daily on nondedicated NA MW-EQB-1-DDMMYYYY VOCs 8260D
equipment
IDW Samples
Composite sample of
Solid IDW IDW solid IDW drums NA IDW-1-DDMMYYYY TCLP - VOCs (8260D)
(1 per 10 drums)

Notes:
*Sampling depth for groundwater is estimated and will need to be confirmed and adjusted if needed based on field conditions.

DPT = Direct push technology

ft = Foot (feet)

GW = Groundwater
IDW = Investigation-derived waste
NA = Not applicable
PFAS = Per- and polyfluoroalkyl substances

QA = Quality assurance

QC = Quality control

SIM = Selected ion monitoring

VOC = Volatile organic compound
Equipment Blanks will be performed daily when nondedicated equipment is used. Field Blank and equipment blank quantities are
estimated and subject to change based on duration of field activities.
Matrix spike/matrix spike duplicate samples will be collected at a ratio of 1 per 20 samples.
Trip Blanks will be assigned to each shipment as "TB-DDMMYYYY""

PFAS 1633 method includes 40 compounds.
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Health and Safety Plan Addendum
South Shore Outdoor —Off-Site (C152228A)
Bay Shore, New York

Prepared for
New York State Department of Environmental Conservation

625 Broadway
Albany, New York 12233

NEW

vork | Department of

STATE | Environmental
Conservation

Prepared by

EA Engineering, P.C., and Its Affiliate
EA Science and Technology
269 W. Jefferson Street
Syracuse, New York 13202

Revisions to Health and Safety Plan Addendum:

Revision Date NYSDEC

No. Submitted Summary of Revision Approval Date

0 5 May 2023 Original Submittal 9 June 2023

1 26 June 2023 Corrected contact information of NYSDEC PM 27 June 2023

and added contact information of EA Personnel
2 7 July 2023 Updated Scope of Work per NYSDEC’s
direction

July 2023
Revision: 2

EA Project No. 1602533
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1. INTRODUCTION
1.1 GENERAL

A Generic Health and Safety Plan (HASP) (EA Engineering, P.C. and its affiliate EA Science and
Technology [EA] 2020a) was developed for field activities performed under the New York State
Department of Environmental Conservation (NYSDEC) Standby Contract Number (No.)
D009806. This HASP Addendum is provided as an attachment to the Letter Work Plan
to supplement the Generic HASP with site-specific information to protect the health and safety
of personnel while performing field investigation activities to complete a site characterization for
the off-site area of the South Shore Outdoor Site (Site), Bay Shore, Suffolk County, New York
(NYSDEC Site No. C152228A).

This HASP Addendum describes the safety organization, procedures, and protective equipment
that have been established based on an analysis of potential physical, chemical, and biological
hazards. Specific hazard control methodologies have been evaluated and selected to minimize the
potential for accidents or injuries to occur. One copy of the Generic HASP (EA 2020a) and this
HASP Addendum will be maintained for use during the scheduled field investigation activities.
The copies will be made available for site use and employee review at all times.
This HASP Addendum addresses regulations and guidance practices set forth in the Occupational
Safety and Health Administration (OSHA) Standards for Construction Industry, 29 Code of
Federal Regulations (CFR) 1926, including 29 CFR 1926.65, Hazardous Waste Operations and
Emergency Response and 29 CFR 1926.59, Hazardous Communications.
The following are provided as appendixes:

e Appendix A: Worker Training and Physical Examination Record

e Appendix B: Health and Safety Plan Addendum Review Record

e Appendix C: Site Entry and Exit Log

e Appendix D: Accident/Loss Report

e Appendix E: Emergency Telephone Numbers and Hospital Directions

e Appendix F: Emergency Equipment Available On-site

e Appendix G: Personal Protective Equipment Activity Record

e Appendix H: Safety Data Sheets.
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Note: This site-specific HASP Addendum should be left open to display Appendix E (Emergency
Telephone Numbers and Hospital Directions) and made available to all site personnel in
a conspicuous location for the duration of field investigation activities in the event of an
emergency.

1.2 SITE DESCRIPTION AND HISTORY

The South Shore Outdoor site is a 1.89-acre property located at 1760 5" Avenue, Bay Shore,
Suffolk County, New York (Figure 1 of the Letter Work Plan). The property is currently in the
New York State Brownfield Cleanup Program which is administered by NYSDEC. Prior to the
remedial action in 2017, the property was the source area of chlorinated volatile organic
compounds (CVOCs), which were improperly disposed of in drywells located on-site. The
remedial action in 2017 demolished the former building, excavated the impacted soils and
sediment, and replaced the soils with clean fill, suitable for future commercial use at the Site.

1.3 POLICY STATEMENT

EA will take every reasonable step to provide a safe and healthy work environment, and to
eliminate or control hazards in order to minimize the possibility of injuries, illnesses, or accidents
to site personnel. EA and EA’s subcontractor employees will be familiar with this HASP
Addendum for the project activities that they are involved in. Prior to entering the Site, the HASP
Addendum will be reviewed and an agreement to comply with the requirements will be signed by
EA personnel, subcontractors, and visitors (Appendix B).

Operational changes that could affect the health and safety of site personnel, the community, or the
environment will not be made without approval from the Project Manager (PM) and the Program
Health and Safety Officer. This document will be periodically reviewed to ensure that it is current
and technically correct. Any changes in site conditions and/or the scope of work will require a
review and modification to the HASP Addendum. Such changes will be documented in the form
of a revision to this Addendum.
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2. KEY PERSONNEL

The following table contains information on key project personnel:

Title Name Telephone No.
NYSDEC PM Steeven Imbagquingo P: 518-402-9739
Program Health and Safety Officer Robert Marcase, CIH, CSP, P: 410-329-5192
CHMM
Program Manager Donald Conan, P.E., P.G. M: 315- 877-7403
Quality Assurance/Quality Control Officer Frank Barranco, P.E., P.G. P: 410-584-7000
PM Kritika Thapa P: 315-565-6561
M: 478-390-2213
Site Manager/Site Health and Safety Officer Edward Ashton, P.G., STS P: 315-565-6560
M: 315-551-1161
Site Geologist Patrick Gannon, G.I.T. P: 315-234-0547
M: 845-238-8203

Notes:

CIH = Certified Industrial Hygienist

CSP = Certified Safety Professional

CHMM = Certified Hazardous Material Manager
G.I.T. = Geologist in Training

P.E. = Professional Engineer

P.G. = Professional Geologist

STS = Safety Trained Supervisor
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3. SCOPE OF WORK

This HASP Addendum was developed to designate and define site-specific health and safety
protocols applicable to project activities to be implemented and followed during field activities
and consulting work at the Site. The scope of work covered by this HASP Addendum includes the
following:

e In situ groundwater sampling via direct push technology

e Groundwater sampling of two existing monitoring wells

e Soil vapor collection point installation and soil vapor sampling

e Documenting boring locations via Global Navigation Satellite System
e Groundwater gauging of on-site and off-site monitoring wells

e Containment and disposal of investigation-derived waste (IDW).

Each of these activities is summarized below and additional detail for each activity is provided in
the Letter Work Plan.

3.1 EVALUATION OF UTILITIES AND SYNOPTIC WELL GAUGING OF
EXISITING MONITORING WELLS

Prior to field activities, EA’s subcontractor AARCO Environmental Services (AARCO) will
acquire permits from the town of Islip and Suffolk County as needed for the boring locations.
Additionally, AARCO will contact Dig Safely New York so any public utilities can be marked
out. AARCO will provide copies of all permits and Dig Safe New Y ork notifications and responses
to EA prior to mobilizing. AARCO will hand clear (soft dig) to 5 ft bgs to confirm no utility
interference exists at each of the 14 proposed drilling locations.

Prior to the commencement of drilling activities EA will perform a synoptic gauging event of all
off-site wells (Figure 1 of the Letter Work Plan). Existing well information can be found in Table
1 of the Letter Work Plan.

3.2 BOREHOLE ADVANCEMENT AND IN SITU GROUNDWATER SAMPLING

AARCO will install 5 soil borings to an approximate depth of 45-50 ft bgs and 4 soil borings to an
approximate depth of 58-60 ft bgs and collect in situ groundwater samples every 10 ft bgs
beginning at the water table. Based on historical on-site and off-site monitoring well gauging data,
EA estimates groundwater table to be approximately 30 ft bgs which will result in 2 groundwater
samples from each boring collected at 35 and 45 ft bgs, and 3 groundwater samples from each
boring collected at 35, 45, and 55 ft bgs. Soil borings will be installed with Geoprobe® via direct
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push technology, in situ groundwater samples will be captured with an SP-16 screen or equivalent
sampling system. A clean SP16 sampler will be driven to the desired sampling depth each time.
Extension rods will be used to hold the screen in position while the rods and sheath are retracted.
An EA geologist will be responsible for collection of the groundwater sample once the sampler is
set.

A peristaltic pump with high-density polyethylene tubing will be used to purge and collect
samples. The interval will be purged until a low-turbidity sample (equal to or less than 50
nephelometric turbidity units [NTUSs]) is achieved prior to sample collection. A set of water quality
parameters will be recorded prior to sample collection.

If sample collection cannot be achieved with the method described above, then a 1-inch diameter
stainless steel bailer with rope will be utilized.

Once drilling activities have been completed the borehole will be backfilled to the ground surface
with a bentonite grout mixture. The plan is to push the sampler to depth which will avoid
generating drill cuttings (solid IDW). If field conditions do not allow for the above plan, soil
cuttings will be containerized for off-site disposal in Department of Transportation approved 55-
gallon drums. All locations will be restored to match existing surface conditions. Topsoil and
grassy areas will be restored following completion of the work (e.g., track marks raked and seeded,
depressions backfilled and seeded, etc.). Paved areas will be restored with asphalt cold-patch or
concrete, per the Town of Islip and Suffolk County requirements.

Upon the completion of restoration activities EA will document borings and soil vapor points with
a Global Navigation Satellite System following their completion and record their coordinates.

3.3 GROUNDWATER SAMPLING

In addition to the in situ groundwater sampling and soil vapor sampling, EA will conduct a round
of groundwater sampling at select existing off-site monitoring wells. This includes monitoring
wells CW-01 and FN-19.

3.4 EVALUATION OF SOIL VAPOR

Three soil vapor points will be installed within the vadose zone utilizing direct push methods. The
target depth for installation of soil vapor points is 10 ft bgs. The actual depth of installation will
be based upon field conditions. A 6-inch stainless steel sampling screen attached to a dedicated
section of 0.25-inch diameter Teflon or Teflon-lined tubing will be installed in the borehole to
collect soil gas samples. Glass beads or comparable sand will be used to backfill the borehole to a
minimum of 6-inches above the stainless-steel screen. Granular bentonite pellets will be placed
above the glass beads to within 1 ft of grade, hydrated concurrently with placement. The remaining
1 ft of annular space will be backfilled with sand and 6-inch diameter steel cover and concrete pad
will be installed at grade (Figure 2 of the Letter Work Plan).
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3.5 WASTE STORAGE AND DISPOSAL

EA is responsible for the proper storage, handling, and disposal of IDW including personal
protective equipment (PPE); solids and liquids generated during soil boring, in situ groundwater
sampling, groundwater sampling from monitoring wells, soil vapor point installation, and soil
vapor sampling activities.

IDW including PPE, solids and liquids generated during the in situ groundwater sampling, soil
vapor point installation, and soil vapor sampling activities, will be stored, handled, and disposed
of in accordance with the EA’s Generic Field Activities Plan (EA 2023). Drummed materials will
be clearly labeled as to their contents and origin . Soil cuttings will be stored on-site and managed
in accordance with NYSDEC Division of Environmental Remediation-10, pending analytical
results from the waste characterization.

Accordingly, handling and disposal will be as follows:

e Liquids generated from contaminated equipment decontamination that exhibit visual
staining, sheen, or discernable odors will be collected in drums or other containers
at the point of generation. They will be stored in the staging area. A licensed waste
subcontractor will then remove the drums and dispose at an off-site location.

e Liquid generated during well purging or a decontamination activities will be treated via
5-gallon container of granular activated carbon and discharged to the stormwater drain.
Residual granular activated carbon will be treated as solid waste and disposed of with soil
cuttings.

e Soil cuttings from the soil vapor point installations will be containerized and staged on-site
until an appropriate treatment/disposal procedure has been determined after the completion
of the site characterization.

e Used protective clothing, equipment, and trash will be placed in a trash dumpster and
disposed of by a local garbage hauler.
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4. POTENTIAL HAZARD ANALYSIS
Based on the field activities detailed in Section 3, the following potential hazard conditions may

be anticipated. Further details regarding each hazard are present in Section 3 of the Generic HASP
(EA 2020):

e Chemical Hazards: chemicals of concern present at the site include, but are not limited to,
CVOCs.

e Heavy Equipment Hazards.

e Vehicle and Pedestrian Hazards.

e Electrical Hazards, including High Voltage Hazards.
e Underground Utilities.

e Fire/Explosion.

e Heat/Cold Stress.

e Biological Hazards.

e Noise Hazards.

e Lifting Hazards.

e Slips, Trips, and Falls.

e Entry into a confined space in support of this project is not anticipated and is forbidden.

e Safety data sheets for chemicals that may be used on-site are provided in Appendix H.
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5. GENERAL SAFETY PRACTICES
5.1 SAFE WORK PRACTICES

Safe work practices that will be followed by site workers include, but are not limited to, the
following rules:

e Working before or after daylight hours without special permission is prohibited.

e Do not enter restricted or posted areas without permission from the Site Safety and Health
Officer (SSHO).

e Smoking on-site is prohibited.

e Possessing, using, purchasing, distributing, or having controlled substances in their system
throughout the day or during meal breaks is prohibited.

e Consuming or possessing alcoholic beverages is prohibited.

e Good housekeeping; employees will be instructed about housekeeping throughout field
activities.

e Sitting or kneeling in areas of obvious contamination is prohibited.
e Avoid overgrown vegetation and tall grass areas.
e Avoid overhead wires and subsurface utilities.

5.2 DAILY STARTUP AND SHUTDOWN PROCEDURES

The following protocols will be followed daily prior to start of work activities:

e The SSHO will review site conditions to determine if modification of work and safety plans
IS needed.

e Personnel will be briefed and updated on new safety procedures as appropriate.
o Safety equipment will be checked for proper function and calibrated.
e The SSHO will ensure that the first aid kit is adequately stocked and readily available.

e On-site equipment and supplies will be locked and secure.
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5.3 TRAFFIC SAFETY AND PEDESTRIAN PROTECTION MEASURES

The following protocols will be followed to protect the public while field activities are occurring:

e Cones and caution tape will be used around open boreholes/well vaults and adjacent work
areas to prevent pedestrians from entering the work area.

e Cones and caution tape will be used around the drill rig and work areas to prevent
pedestrians from entering the work area.

e Drilling and sampling activities will avoid blocking pedestrian walkways. If a walkway is
partially blocked due to sampling activities an alternate pathway will be provided.

e When mobilizing the drill rig to drilling locations, an individual not operating the rig will
be directing pedestrian and vehicular traffic as needed.

South Shore Outdoor — Off-Site (C152228A) Health and Safety Plan Addendum
Bay Shore, New York



Revision: 2
EA Engineering, P.C. and Its Affiliate July 2023
EA Science and Technology Page 13

6. PERSONAL PROTECTIVE EQUIPMENT

Based upon currently available information, it is anticipated that Level D PPE will be required for
currently anticipated conditions and activities.

The PPE components for use during this project are detailed in the Generic HASP (EA 2020a).
The components of Level D PPE are summarized below. Level D will be worn for initial entry
on-site and for all activities and will consist of the following:

e Coveralls or appropriate work clothing.
e Safety Vests with reflective material to comply with OSHA Class 1 safety vest regulation.

o Steel toe, steel shank safety boots/shoes that comply with American National Standards
Institute Z41-1991.

e Hard hats (when overhead hazards are present or as required by the SSHO) to comply with
OSHA 29 CFR 1910.135 standard.

e Chemical resistant gloves (nitrile/neoprene) when contact with potentially contaminated
soil or water is expected. Hand protection needs to comply with to comply with OSHA
1910.138 standard.

o Safety glasses with side shields to comply with OSHA 1926.102 standard.

e Hearing protectors (during operations producing excessive noise) to comply with OSHA
1926.101 standard.

Insulated clothing, hats, etc. must be worn when temperatures or wind chill fall below 40 degrees
Fahrenheit.

6.1 UPGRADE OR DOWNGRADE PERSONAL PROTECTIVE EQUIPMENT LEVEL

Procedures and levels for upgrades or downgrades to the PPE level required at the site are outlined
in the Generic HASP. Changes in PPE levels must be documented in the PPE Activity Report
provided in Attachment G of this HASP Addendum.

If, at any time, the sustained level of total organic vapors in the worker breathing zone exceeds 5
parts per million (ppm) above background, site workers will evacuate the area and the condition
will be brought to the attention of the SSHO and EA PM. Efforts will be undertaken to mitigate
the source of the vapors (e.g., ventilation fans). Once the sustained level of total organic vapors
decreases to below 5 ppm above background, site workers will be allowed to continue activities at
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the direction of the SSHO. If dust levels exceed the OSHA permissible exposure limit; dust masks
will be worn by all on-site personnel until dust suppression using water methods reduce the levels.
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7. SITE CONTROL AND SECURITY

Only authorized personnel will be permitted to conduct field activities. Authorized personnel
include those who have completed hazardous waste operations initial training, as defined under
OSHA 29 CFR 1910.120/29 CFR 1926.65, have completed their training or refresher training
within the past 12 months, and have been certified by a physician as fit for hazardous waste
operations. A list of staff and training is provided in Attachment A.
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8. SITE MONITORING
8.1 WORK AREA MONITORING

Specific compounds of concern for the South Shore Outdoor-Off-site site include CVOCs.
Permissible exposure limits applicable for site related contaminants are presented in Table 1 of the
Generic HASP (EA 2020a). For intrusive work (i.e., during in situ sampling and soil vapor point
installation), the work area will be monitored continuously with a photoionization detector and
combustible gas indicator. Action levels and response actions are defined in Section 6.1 of this
HASP Addendum.

8.2 COMMUNITY AIR MONITORING PLAN

Community air monitoring activities will consist of a combination of continuous and periodic
monitoring, which will be performed dependent upon the type of activity conducted at the site, as
discussed in the following section. Volatile organic compound (VOC) monitoring will be
performed using a MiniRAE 3000 or equivalent, which is capable of calculating instantaneous
concentrations, 15-minute time-weighted averages, and an average of the previous running time
period. These levels will be compared to the levels specified in Section 8.3.

8.2.1 Continuous Air Monitoring

Continuous monitoring for CVOCs and particulates will be required for ground intrusive activities
including soil boring and soil vapor point installations and management of IDW. Monitoring will
take place at the perimeter of the exclusion zone and should include upwind and downwind
concentrations at the start of each workday and as-needed thereafter (i.e., wind direction changes,
change in work location, modification of exclusion zone, etc.). Weather conditions, including
prevailing wind direction, will be observed and recorded for each day of activities.

8.2.2 Periodic Air Monitoring

Periodic monitoring for CVOCs will be required during non-intrusive activities. Non-intrusive
activities are anticipated to include the collection of groundwater, soil vapor samples, and IDW
management. Periodic monitoring during sample collection will consist of taking a reading as
follows: upon arrival at a sample location, opening a well cap, during IDW management, and prior
to leaving a sample location.

8.3 ACTION LEVELS AND RESPONSE

This subsection identifies the action levels and corresponding responses for concentrations of
VOCs and particulates detected during the field activities.
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8.3.1 Volatile Organic Compounds

VOCs were identified in on-site soil and groundwater samples including CVOCs. VOC action
levels are as follows:

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

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

If the total organic vapor level is above 25 ppm at the perimeter of the work area, work
activities will be shut down.

All 15-minute readings will be recorded and be available for NYSDEC and New York State
Department of Health personnel to review. Instantaneous readings, if any, used for decision
purposes will also be recorded.
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Worker Training and Physical Examination Record

SITE: South Shore Outdoor-Off-Site, Bay Shore, New York
OSHA 40-hour OSHA
Hazardous Waste Hazardous
Operations Training Waste CPR First Aid Date of Last
Supervisor (date of (date of Physical

Name Initial Annual Training expiration) | expiration) | Examination
EA PERSONNEL
Kritika Thapa 12/4/2015 05/29/2023 — 1/17/2025 1/17/2025 9/20/2022
Edward Ashton 4/10/1992 10/20/2022 — 5/17/2023 5/17/2023 10/03/2022
Jeremy Fontaine 3/31/2020 12/14/2022 — 2/4/2025 2/4/2025 3/20/2023
Patrick Gannon 9/11/2020 12/14/2022 4/5/2021 12/11/2024 | 12/11/2024 9/22/2022
Moriah Gilkey 4/2/2021 3/6/2023 3/6/2022 2/4/2025 2/4/2025 4/13/2023
SUBCONTRACTOR OR ADDITIONAL PERSONNEL

To be determined | — | — | — | — | — | —

Prior to performing work at the site, this Health and Safety Plan Addendum must be reviewed and an agreement to comply
with the requirements must be signed by all personnel, including contractors, subcontractors, and visitors. Contractors and
subcontractors are ultimately responsible for ensuring that their own personnel are adequately protected. In signing this
agreement, the contractors and subcontractors acknowledge their responsibility for the implementation of the Health and
Safety Plan Addendum requirements. All personnel onsite shall be informed of the site emergency response procedures and
any potential safety or health hazards of the operations.

Notes:

CPR = Cardiopulmonary resuscitation

EA = EA Engineering, P.C. and Its Affiliate EA Science and Technology

OSHA = Occupational Safety and Health Administration
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HEALTH AND SAFETY PLAN ADDENDUM REVIEW RECORD

I have read the Health and Safety Plan Addendum for this site and have been briefed on the
nature, level, and degree of exposure likely as a result of participation in this project. I agree to
conform to all the requirements of this Plan.

SITE: South Shore Outdoor-Off-Site, Bay Shore, New York

Name Signature Affiliation | Date

South Shore Outdoor-Off-Site (C152228A) Health and Safety Plan Addendum
Bay Shore, New York
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Revision 2

EA Engineering, P.C. and Its Affiliate Attachment C
EA Science and Technology July 2023
SITE ENTRY AND EXIT LOG
SITE: South Shore Outdoor-Off-Site, Bay Shore, New York
Time of Time of
Name Date Entry Exit Initials

South Shore Outdoor (C152228A)
Bay Shore, New York

Health and Safety Plan Addendum



This page intentionally left blank



Appendix D

Accident/Loss Report



This page intentionally left blank



®

—~Vv a

ACCIDENT/LOSS REPORT

This report must be completed by the injured employee or supervisor and faxed to EA corporate headquarters
within 24 hours of any accident. Fax number: (410) 771-1780.

Note: Whenever an employee is sent for medical treatment for a work related injury or illness, page 4 of this
report must accompany that individual to ensure that all invoices, bills, and correspondence are sent to
Human Resources for a timely response.

A. DEMOGRAPHIC INFORMATION

Name of injured employee:

Home address:

Home telephone:

Date of birth: Age: Sex: M F
Marital status: Name of spouse (if applicable):
Social security number: Date of hire:

Number of dependents:

Employee job title: Department regularly employed:

Was employee injured on the job: yes or no

Primary language of employee:

B. ACCIDENT/INCIDENT INFORMATION

Date of accident: Time of accident:

Reported to whom: Name of supervisor:

Exact location where accident occurred (include street, city, state, and county):

Explain what happened (include what the employee was doing at the time of the accident and how it
occurred):

Describe the injury and the specific part of the body affected (i.e., laceration, right hand, third finger):

Object or substance that directly injured the employee:

Number of days and hours employee usually works per week:

Is the employee expected to lose at least one full day of work?

Does the employee have a previous claim? yes or no If yes, status? open or closed

Was the employee assigned to restricted duty? yes or no If yes, describe:

Page 1 of 4
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ACCIDENT/LOSS REPORT

C. ACCIDENT INVESTIGATION INFORMATION

Was safety equipment provided? yes orno If yes, was it used? yes or no

Was an unsafe act being formed? yes or no If yes, describe:

Was a machine part involved? yes orno If yes, in what way?

Was the machine part defective? yes or no If yes, in what way?

Was a third party responsible for the accident/incident: yes or no If yes, list name, address, and telephone
number.

Was the accident/incident witnessed? yes or no If yes, list name, address, and telephone number.

D. PROVIDER INFORMATION

Was first aid given onsite? yes or no

If yes, what type of medical treatment given?

Physician information (if medical attention was administered):
Name:
Address (include city, state, and zip):

Telephone:

Hospital address (include name, address, city, state, zip code, and telephone number):

Was the employee hospitalized? yes or no If yes, on what date?

Was the employee treated as an outpatient, receive emergency treatment or ambulance service? yes or no

Please attach the physician's written return to work slip.

Note: A physician's return to work slip is required prior to allowing the worker to return to work.

E. AUTOMOBILE ACCIDENT INFORMATION (complete if applicable)

Authority contacted and report number:

EA employee's vehicle year, make, and model:

V.IN. Plate/tag number:

Owner's name and address:

Driver's name and address:

Relationship to insured?

Driver's license number?

Page 2 of 4
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ACCIDENT/LOSS REPORT

E. AUTOMOBILE ACCIDENT INFORMATION (continued)

Describe damage to your property:

Describe damage to other vehicle or property:

Other driver's name, address, and telephone:

Other driver's insurance company (include name, address and telephone number):

Location of other vehicle?

Name, address, and telephone of other injured parties:

Witness (include name, address, and telephone number):

Witness's statement:

Witness (include name, address, and telephone number):

Witness's statement:

F. ACKNOWLEDGEMENT

Name of supervisor:

Date of this report:

Report prepared by:

I have read this report and the contents as to how the accident/loss occurred are accurate to the best of my
knowledge.
Signature (injured employee): Date:

Page 3 of 4




\ ACCIDENT/LOSS REPORT

I am seeking medical treatment for a work related injury/illness.
Please forward all bills/invoices/correspondence to:

EA Engineering, Science, and Technology, Inc., PBC
225 Schilling Circle
Suite 400
Hunt Valley, Maryland 21031
Attention: Michele Bailey

Human Resources

(410) 584-7000

Page 4 of 4
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Revision 2
EA Engineering, P.C. and Its Affiliate Appendix E
EA Science and Technology July 2023

EMERGENCY TELEPHONE NUMBERS AND HOSPITAL DIRECTIONS

Emergency Telephone Numbers

SITE: South Shore Outdoor-Off-Site, Bay Shore, New York

Police 9-1-1

Fire 9-1-1

Ambulance 9-1-1

Hospital: South Shore University Hospital (631) 968-3000
Poison Control (800) 222-1222
Program Safety and Health Officer: (410) 329-5192
Robert Marcase, CIH, CSP, CHMM

Program Manager: (315) 877-7403
Donald Conan, P.E., P.G.

EA Project Manager (315) 565-656153 Office
Kritika Thapa (478) 390-2213 Cell
In case of spill, contact (315) 565-6555
James Hayward, P.E.

EA Medical Services (Physician) (800) 229-3674

All One Health Services

Site Manager/Site Health and Safety Officer: (315) 565-6560 Office
Edward Ashton (315) 551-1161 Cell
Site Geologist: (401) 603-6609
Jeremy Fontaine

Site Geologist: (916) 604-4366 Office
Patrick Gannon (845) 238-8203 Cell
In case of accident or exposure incident, contact Corporate Health (410) 329-5192

and Safety Officer

Robert Marcase, CIH, CSP, CHMM

South Shore Outdoor-Off-Site (C152228A) Health and Safety Plan Addendum
Bay Shore, New York
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Hospital Directions

8 ﬁ
cv!
s = Q @ Q
1 & d brd
Baywood
QDI e
North Bay :_ Bh i St State Phay e
Shore e StatE PRWY il
g
3 13 mi
%“\ 48m
T
J
i
/ oods @) 0 0 0
o %
e
3 \ e Q
(=]
e Homeig . 3 § ain
3 o g Islip
= %l | O i 3 ié\ South Shidre
E 3 & % (5] W Bay Shore W= uUniversity Hospital
! : : 0%
P tantic Hyaida 5 Brightwaters Toast Coffeshouse
s i .5 Google

Head south on 5" Avenue Continue for 2.6 miles.

Turn left onto Howells Road, continue for 0.2 miles.

Continue straight onto Roosevelt Street, continue for 0.2 miles.

Slight right onto 3™ Avenue, continue for 0.7 miles.

Turn left onto E Main Street, continue for 0.3 miles.

Turn left onto Mowbray Place. South Shore University Hospital will be on the right. Follow signs to emergency services.
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South Shore Outdoor-Off-Site (C152228A) Health and Safety Plan Addendum
Bay Shore, New York
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Revision 2
EA Engineering, P.C. and Its Affiliate Appendix F
EA Science and Technology July 2023

EMERGENCY EQUIPMENT AVAILABLE ON-SITE

Type of Equipment Location
Communications Equipment
Mobile Telephone | On Person
Medical Support Equipment
First Aid Kits In EA vehicle
Eye Wash Station In EA vehicle
Firefighting Equipment
Fire Extinguishers In EA vehicle
South Shore Outdoor (C152228A) Health and Safety Plan Addendum

Bay Shore, New York
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Revision 2
EA Engineering, P.C. and Its Affiliate Appendix G
EA Science and Technology July 2023

PERSONAL PROTECTIVE EQUIPMENT ACTIVITY RECORD

SITE: South Shore Outdoor-Off-Site, Bay Shore, New York

Weather Condition: Onsite Hours: From
To
Changes in Personal Protective
Equipment Levels® Work Operations Reasons for Change
Site Health and Safety Plan Corrective Action Corrective Action
Violations Specified Taken (yes/no)

Observations and Comments:

Completed by:

Site Health and Safety Officer Date

(a) Only the Site Health and Safety Officer may change personal protective equipment levels, using only
criteria specified in the Health and Safety Plan Addendum.

South Shore Outdoor (C152228A) Health and Safety Plan Addendum
Bay Shore, New York
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REVISION DATE: 23-09-05

Mi SWACO

SAFETY DATA SHEET
BENTONITE

1 IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND COMPANY/UNDERTAKING

PRODUCT NAME BENTONITE
APPLICATION Viscosifier.
SUPPLIER M-I Drilling Fluids UK Ltd,
Pocra Quay,
Footdee,

Aberdeen. AB11 5DQ
T -44 (0)1224-584336
F -44 (0)1224-576119

EMERGENCY TELEPHONE +44(0)208 762 8322

2 COMPOSITION/INFORMATION ON INGREDIENTS

Name EC No. CAS-No. Content | Classification
BENTONITE 215-108-5 1302-78-9 80-95% | -
QUARTZ, CRYSTALLINE SILICA 238-878-4 14808-60-7 2 -15% Xn;R20.

The Full Text for all R-Phrases are Displayed in Section 16

COMPOSITION COMMENTS

This material is a naturally occurring mineral. The Data Shown is in accordance with the latest EC Directives. This product contains a small
quantity of quartz, crystalline silica. Prolonged and repeated exposure to concentrations of crystalline silica exceeding the maximum
exposure limit may lead to chronic lung disease such as silicosis.

3 HAZARDS IDENTIFICATION

Not regarded as a health or environmental hazard under current legislation.
HUMAN HEALTH

This product contains a small quantity of quartz. IARC Monographs, Vol.68, 1997, concludes that there is sufficient evidence that inhaled
crystalline silica in the form of quartz or crystobalite from occupational sources causes cancer in humans. IARC classification Group 1.

4 FIRST-AID MEASURES

INHALATION

Move the exposed person to fresh air at once. Get medical attention if any discomfort continues.

INGESTION

First aid is not normally required. Rinse mouth thoroughly. Drink plenty of water.

SKIN CONTACT

Wash skin thoroughly with soap and water. Remove contaminated clothing. Get medical attention if any discomfort continues.
EYE CONTACT

Promptly wash eyes with plenty of water while lifting the eye lids. Continue to rinse for at least 15 minutes. Get medical attention if any
discomfort continues.

5 FIRE-FIGHTING MEASURES

EXTINGUISHING MEDIA

The product is non-combustible. Use fire-extinguishing media appropriate for surrounding materials.
UNUSUAL FIRE & EXPLOSION HAZARDS

No unusual fire or explosion hazards noted.

PROTECTIVE MEASURES IN FIRE

Self contained breathing apparatus and full protective clothing must be worn in case of fire.

6 ACCIDENTAL RELEASE MEASURES

PERSONAL PRECAUTIONS

Wear protective clothing as described in Section 8 of this safety data sheet.
ENVIRONMENTAL PRECAUTIONS

Do not allow to enter drains, sewers or watercourses.



REVISION DATE: 23-09-05
BENTONITE

SPILL CLEAN UP METHODS
Shovel into dry containers. Cover and move the containers. Flush the area with water. May be slippery when wet.

7 HANDLING AND STORAGE

USAGE PRECAUTIONS
Avoid handling which leads to dust formation. Provide good ventilation. Mechanical ventilation or local exhaust ventilation may be required

STORAGE PRECAUTIONS
Store at moderate temperatures in dry, well ventilated area.

8 EXPOSURE CONTROLS/PERSONAL PROTECTION

Name Std LT - ppm LT - mg/m3 ST - ppm ST - mg/m3
QUARTZ, CRYSTALLINE SILICA WEL 0.3 mg/m3 resp.

dust
BENTONITE 4 mg/m3 resp.

dust

INGREDIENT COMMENTS
WEL = Workplace Exposure Limits * OSHA PELs for Mineral Dusts containing crystalline silica are 10 mg/m3 / (%SiO2+2) for quartz and 1/
2 the calculated quartz value for cristobalite and tridymite. NUI = Nuisance Dust. WEL TWA 4mg/m3 respirable dust, 10mg/m3 total dust.

PROTECTIVE EQUIPMENT

ENGINEERING MEASURES

Provide adequate general and local exhaust ventilation.

RESPIRATORY EQUIPMENT

Respiratory protection must be used if air contamination exceeds acceptable level. Dust filter P3 (for especially fine dust/powder).

HAND PROTECTION

No specific hand protection noted, but gloves may still be advisable. For prolonged or repeated skin contact use suitable protective gloves
. Rubber or plastic.

EYE PROTECTION

Wear dust resistant safety goggles where there is danger of eye contact.

OTHER PROTECTION

Wear appropriate clothing to prevent repeated or prolonged skin contact. Provide eyewash station.

9 PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE Powder, dust

COLOUR Cream to Grey

ODOUR Odourless

SOLUBILITY Insoluble in water

RELATIVE DENSITY 23-2620 BULK DENSITY 769 - 833 kg/m3
pH-VALUE, CONC. SOLUTION 9-10

10 STABILITY AND REACTIVITY

STABILITY

Stable under normal temperature conditions.
CONDITIONS TO AVOID

Avoid wet and humid conditions.

MATERIALS TO AVOID

No incompatible materials noted.

HAZARDOUS DECOMPOSITION PRODUCTS

No specific hazardous decomposition products noted.

11 TOXICOLOGICAL INFORMATION

INHALATION

Dust may irritate respiratory system or lungs. Harmful: danger of serious damage to health by prolonged exposure through inhalation.
INGESTION

May cause discomfort if swallowed.
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BENTONITE

SKIN CONTACT

Powder may irritate skin.

EYE CONTACT

Particles in the eyes may cause irritation and smarting.
HEALTH WARNINGS

This product contains small quantities of quartz. Prolonged inhalation of high concentrations may damage respiratory system. Because of
quantity and composition, the health hazard is small.

12 ECOLOGICAL INFORMATION

ECOTOXICITY
Not regarded as dangerous for the environment. Contact M-I Swaco's QHSE Department for ecological information.

13 DISPOSAL CONSIDERATIONS

DISPOSAL METHODS
Recover and reclaim or recycle, if practical. Dispose of waste and residues in accordance with local authority requirements.

14 TRANSPORT INFORMATION

GENERAL The product is not covered by international regulation on the transport of dangerous goods (IMDG, IATA,
ADR/RID).

15 REGULATORY INFORMATION

RISK PHRASES
NC Not classified.
SAFETY PHRASES
NC Not classified.
UK REGULATORY REFERENCES
The Control of Substances Hazardous to Health Regulations 1988. Chemicals (Hazard Information & Packaging) Regulations. IARC
Monographs, Vol.68, 1997.
EU DIRECTIVES
Dangerous Substance Directive 67/548/EEC. Dangerous Preparations Directive 1999/45/EEC.
GUIDANCE NOTES
Workplace Exposure Limits EH40.

16 OTHER INFORMATION

GENERAL INFORMATION
HMIS Health - 1 HMIS Flammability - 1 HMIS Physical Hazard - O E - Safety glasses, Gloves, Dust Respirator
INFORMATION SOURCES

Material Safety Data Sheet, Misc. manufacturers. Transport of Dangerous Goods, Model Regulations, Tenth Revised Edition, United
Nations.
REVISION COMMENTS

The following sections have been revised: 5, 6, 7, 8, 13, 14, 15 and 16. Revised by Bill Cameron

ISSUED BY

Sam Hoskin

REVISION DATE 23-09-05
REV. NO./REPL. SDS GENERATED 2

SDS NO. 10609

RISK PHRASES IN FULL

R20 Harmful by inhalation.

DISCLAIMER

MSDS furnished independent of product sale. While every effort has been made to accurately describe this product, some of
the data are obtained from sources beyond our direct supervision. We cannot make any assertions as to its reliability or
completeness; therefore, user may rely only at user's risk. We have made no effort to censor or conceal deleterious aspects of
this product. Since we cannot anticipate or control the conditions under which this information and product may be used, we
make no guarantee that the precautions we have suggested will be adequate for all individuals and/or situations. It is the
obligation of each user of this product to comply with the requirements of all apprlicable laws regarding use and disposal of this
product. Additional information will be furnished upon request to assist the user; however, no warranty, either expressed or
implied, nor liability of any nature with respect to this product or to the data herein is made or incurred hereunder.
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MARATHON RESPONSIBLE CARE

IR COMAITALERT TO SUSTAISABILITY

SAFETY DATA SHEET

SDS ID NO.: 0290MARO019
Revision Date: 06/01/2016

1. IDENTIFICATION

Product Name: Marathon Petroleum No. 2 Ultra Low Sulfur Diesel

Synonym: #2 Diesel; No. 2 Ultra Low Sulfur Diesel 15 ppm Sulfur Max; Ultra Low Sulfur Diesel No. 2
15 ppm Sulfur Max; Ultra Low Sulfur Diesel No. 2 15 ppm Sulfur Max with Polar Plus; No. 2
Diesel, Motor Vehicle Use, Undyed; No. 2 Diesel, Motor Vehicle Use, Undyed, with Polar
Plus; ULSD No. 2 Diesel 15 ppm Sulfur Max; ULSD No. 2 Diesel 15 ppm Sulfur Max with
Polar Plus; No. 2 MV 15 Diesel; No. 2 MV 15 Diesel with Polar Plus; No. 2 Ultra Low Sulfur
Diesel Dyed 15 ppm Sulfur Max; Ultra Low Sulfur Diesel No. 2 Dyed 15 ppm Sulfur Max;
Ultra Low Sulfur Diesel No. 2 Dyed 15 ppm Sulfur Max with Polar Plus; No. 2 Diesel, Tax
Exempt-Motor Vehicle Use, Dyed; No. 2 Diesel, Tax Exempt-Motor Vehicle Use, Dyed, with
Polar Plus; ULSD No. 2 Diesel Dyed 15 ppm Sulfur Max; ULSD No. 2 Diesel Dyed 15 ppm
Sulfur Max, with Polar Plus; No. 2 MV 15 Diesel Dyed; #2 MV 15 CFI Diesel; #2 MV 15 CFI
Diesel Dyed; No. 2 Low Sulfur Diesel (TXLED); No. 2 MV 15 Diesel Dyed, with Polar Plus;
No. 2 NRLM 15 Diesel Dyed; No.2 NRLM Diesel Dyed; No. 2 MV 500 ppm TxLED; No.2
Low Emission Low Sulfur Diesel; No. 2 Low Sulfur Diesel (TXLED) 500 ppm Sulfur Max; No.
2 Heating Oil 5000 NMA Unmarked; NEMA No. 2 Heating Oil; Heating Oil, No. 2 Low Sulfur
5000 ppm; No. 2 Ultra Low Sulfur Diesel Dyed with <6% Renewable Diesel Fuel; Ultra Low
Sulfur No. 2 Diesel Dyed with <6% Renewable Diesel Fuel; No. 2 Diesel Dyed with <6%
Renewable Diesel Fuel 15 ppm Sulfur Max; No. 2 Ultra Low Sulfur Diesel with <6%
Renewable Diesel Fuel; Ultra Low Sulfur No. 2 Diesel with <6% Renewable Diesel Fuel,
No. 2 Diesel with <6% Renewable Diesel Fuel 15 ppm Sulfur Max; Garyville Export Diesel;
Export Diesel, Garyville; Diesel Fuel, Export Garyville; #2 Motor Vehicle ULSD 15 ppm with
0-5% Renewable Diesel; Marathon No. 2 ULSD with 0-5% Renewable Fuel with R100;
Marathon No. 2 ULSD with 0-5% Renewable Fuel with R99; No. 2 Heating Oil 2000 ppm
Sulfur Max, Clear (Undyed) Unmarked;Ultra Low Sulfur Heating Oil 15 ppm Sulfur Max,
Clear (Undyed) Unmarked; ULS Heating Oil 15 ppm Clear (Undyed) Unmarked; ULS HO
15 ppm CLR; Ultra-Low Sulfur Heating Oil (<= 15ppm, Undyed); No. 2 Heating Oil 2000
ppm Sulfur Max, Dyed Unmarked; No. 2 Heating Oil 2000 ppm Sulfur Max, Dyed Marked;
Ultra Low Sulfur Heating Oil 15 ppm Sulfur Max, Dyed Unmarked; Ultra Low Sulfur Heating
Qil 15 ppm Sulfur Max, Dyed Marked;15 ppm Sulfur Heating Oil Grade 67; 15 PPM Heating
Oil; 15 PPM Dyed Heating Oil; 0291MAR019; 0306 MAR019; 0308MAR019; 0334MARO019;
0335MARO019; 0336 MARO019; 0337MAR019; 0340MARO019;

Chemical Family: Complex Hydrocarbon Substance
Recommended Use: Fuel.
Restrictions on Use: All others.

Manufacturer, Importer, or Responsible Party Name and Address:

MARATHON PETROLEUM COMPANY LP
539 South Main Street
Findlay, OH 45840

SDS information: 1-419-421-3070

Emergency Telephone: 1-877-627-5463

SDS ID NO.: 0290MARO019 Product name: Marathon Petroleum No. 2 Ultra Low Sulfur Diesel Page 1 o0f 13



0290MARO019 Marathon Petroleum No. 2 Ultra Low Revision Date: 06/01/2016
Sulfur Diesel

2. HAZARD IDENTIFICATION

Classification

OSHA Regulatory Status
This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1910.1200)

Flammable liquids Category 3
IAcute toxicity - Inhalation (Dusts/Mists) Category 4
Skin corrosion/irritation Category 2
Carcinogenicity Category 2
Specific target organ toxicity (single exposure) Category 3
Specific target organ toxicity (repeated exposure) Category 2
IAspiration toxicity Category 1
IAcute aguatic toxicity Category 2
Chronic aquatic toxicity Category 2

Hazards Not Otherwise Classified (HNOC)
Static accumulating flammable liquid

Label elements
EMERGENCY OVERVIEW

Danger

FLAMMABLE LIQUID AND VAPOR

May accumulate electrostatic charge and ignite or explode

May be fatal if swallowed and enters airways

Harmful if inhaled

Causes skin irritation

May cause respiratory irritation

May cause drowsiness or dizziness

Suspected of causing cancer

May cause damage to organs (thymus, liver, bone marrow) through prolonged or repeated exposure
Toxic to aquatic life with long lasting effects

HOSES

IAppearance Yellow to Red Liquid Physical State Liquid Odor Hydrocarbon

Precautionary Statements - Prevention

Obtain special instructions before use

Do not handle until all safety precautions have been read and understood
Keep away from heat/sparks/open flames/hot surfaces. - No smoking
Keep container tightly closed

Ground/bond container and receiving equipment

Use only non-sparking tools.

Use explosion-proof electrical/ventilating/lighting/equipment

Take precautionary measures against static discharge

Do not breathe mist/vapors/spray

Use only outdoors or in a well-ventilated area

Wear protective gloves/protective clothing/eye protection/face protection

SDS ID NO.: 0290MARO019 Product name: Marathon Petroleum No. 2 Ultra Low Sulfur Diesel Page 2 of 13
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Sulfur Diesel

Wash hands and any possibly exposed skin thoroughly after handling
Avoid release to the environment

Precautionary Statements - Response

IF exposed or concerned: Get medical attention

IF ON SKIN (or hair): Take off immediately all contaminated clothing. Rinse skin with water/shower
If skin irritation occurs: Get medical attention

Wash contaminated clothing before reuse

IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for breathing
Call a POISON CENTER or doctor if you feel unwell

IF SWALLOWED: Immediately call a POISON CENTER or doctor

Do NOT induce vomiting

In case of fire: Use water spray, fog or regular foam for extinction

Collect spillage

Precautionary Statements - Storage
Store in a well-ventilated place. Keep container tightly closed

Keep cool
Store locked up

Precautionary Statements - Disposal

Dispose of contents/container at

an approved waste disposal plant

3. COMPOSITION/INFORMATION ON INGREDIENTS

No. 2 Ultra Low Sulfur Diesel is a complex mixture of paraffins, cycloparaffins, olefins and aromatic hydrocarbon chain lengths
predominantly in the range of eleven to twenty carbons. May contain up to 5% Renewable Diesel. May contain small amounts of
dye and other additives (<0.15%) which are not considered hazardous at the concentration(s) used. May contain a trace amount of
benzene (<0.01%). Contains a trace amount of sulfur (<0.0015%)

Composition Information:

Name CAS Number % Concentration
No. 2 Diesel Fuel 68476-34-6 50-100
Kerosine, Petroleum 8008-20-6 0-50
Alkanes, C10-C20 branched and linear 928771-01-1 0-5
Naphthalene 91-20-3 0.3-2.6

All concentrations are percent by weight unless material is a gas. Gas concentrations are in percent by volume.

4. FIRST AID MEASURES

First Aid Measures

General Advice:

Inhalation:

Skin Contact:

SDS ID NO.: 0290MARO019

In case of accident or if you feel unwell, seek medical advice immediately (show directions
for use or safety data sheet if possible).

Remove to fresh air. If not breathing, institute rescue breathing. If breathing is difficult,
ensure airway is clear, give oxygen and continue to monitor. If heart has stopped,
immediately begin cardiopulmonary resuscitation (CPR). Keep affected person warm and at
rest. GET IMMEDIATE MEDICAL ATTENTION.

Immediately wash exposed skin with plenty of soap and water while removing contaminated
clothing and shoes. May be absorbed through the skin in harmful amounts. Get medical
attention if irritation persists. Any injection injury from high pressure equipment should be
evaluated immediately by a physician as potentially serious (See NOTES TO PHYSICIAN).

Place contaminated clothing in closed container until cleaned or discarded. If clothing is to

be laundered, inform the person performing the operation of contaminant's hazardous
properties. Destroy contaminated, non-chemical resistant footwear.

Product name: Marathon Petroleum No. 2 Ultra Low Sulfur Diesel Page 3of 13
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Sulfur Diesel

Eye Contact: Flush immediately with large amounts of water for at least 15 minutes. Eyelids should be
held away from the eyeball to ensure thorough rinsing. Gently remove contacts while
flushing. Get medical attention if irritation persists.

Ingestion: Do not induce vomiting because of danger of aspirating liquid into lungs, causing serious
damage and chemical pneumonitis. If spontaneous vomiting occurs, keep head below hips,
or if patient is lying down, turn body and head to side to prevent aspiration and monitor for
breathing difficulty. Never give anything by mouth to an unconscious person. Keep affected
person warm and at rest. GET IMMEDIATE MEDICAL ATTENTION.

Most important signs and symptoms, both short-term and delayed with overexposure

Adverse Effects: Irritating to the skin and mucous membranes. Symptoms may include redness, itching, and
inflammation. May cause nausea, vomiting, diarrhea, and signs of nervous system
depression: headache, drowsiness, dizziness, loss of coordination, disorientation and
fatigue. Aspiration hazard. May cause coughing, chest pains, shortness of breath,
pulmonary edema and/or chemical pneumonitis. Repeated or prolonged skin contact may
cause drying, reddening, itching and cracking. Prolonged or repeated exposure may cause
adverse effects to the thymus, liver, and bone marrow.

Indication of any immediate medical attention and special treatment needed

Notes To Physician: INHALATION: This material (or a component) sensitizes the myocardium to the effects of
sympathomimetic amines. Epinephrine and other sympathomimetic drugs may initiate
cardiac arrhythmias in individuals exposed to this material. Administration of
sympathomimetic drugs should be avoided.

SKIN: Leaks or accidents involving high-pressure equipment may inject a stream of material
through the skin and initially produce an injury that may not appear serious. Only a small
puncture wound may appear on the skin surface but, without proper treatment and
depending on the nature, original pressure, volume, and location of the injected material,
can compromise blood supply to an affected body part. Prompt surgical debridement of the
wound may be necessary to prevent irreversible loss of function and/or the affected body
part. High pressure injection injuries may be SERIOUS SURGICAL EMERGENCIES.

INGESTION: This material represents a significant aspiration and chemical pneumonitis
hazard. Induction of emesis is not recommended.

5. FIRE-FIGHTING MEASURES

Suitable extinguishing media

For small fires, Class B fire extinguishing media such as CO2, dry chemical, foam (AFFF/ATC) or water spray can be used. For
large fires, water spray, fog or foam (AFFF/ATC) can be used. Firefighting should be attempted only by those who are adequately
trained and equipped with proper protective equipment.

Unsuitable extinguishing media
Do not use straight water streams to avoid spreading fire.

Specific hazards arising from the chemical

This product has been determined to be a flammable liquid per the OSHA Hazard Communication Standard and should be handled
accordingly. May accumulate electrostatic charge and ignite or explode. Vapors may travel along the ground or be moved by
ventilation and ignited by many sources such as pilot lights, sparks, electric motors, static discharge, or other ignition sources at
locations distant from material handling. Flashback can occur along vapor trail. For additional fire related information, see NFPA 30
or the Emergency Response Guidebook 128.

Hazardous combustion products
Smoke, carbon monoxide, and other products of incomplete combustion.

Explosion data
Sensitivity to Mechanical Impact No.

SDS ID NO.: 0290MARO019 Product name: Marathon Petroleum No. 2 Ultra Low Sulfur Diesel Page 4 of 13
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Sensitivity to Static Discharge  Yes.

Special protective equipment and precautions for firefighters

Firefighters should wear full protective clothing and positive-pressure self-contained breathing apparatus (SCBA) with a full
face-piece, as appropriate. Avoid using straight water streams. Water spray and foam (AFFF/ATC) must be applied carefully to
avoid frothing and from as far a distance as possible. Avoid excessive water spray application. Keep surrounding area cool with
water spray from a distance and prevent further ignition of combustible material. Keep run-off water out of sewers and water
sources.

Additional firefighting tactics

FIRES INVOLVING TANKS OR CAR/TRAILER LOADS: Fight fire from maximum distance or use unmanned hose holders or
monitor nozzles. Cool containers with flooding quantities of water until well after the fire is out. Do not direct water at source of leak
or safety devices; icing may occur. Withdraw immediately in case of rising sound from venting safety devices or discoloration of
tank. ALWAYS stay away from tanks engulfed in fire. For massive fire, use unmanned hose holders or monitor nozzles: if this is
impossible, withdraw from area and let fire burn.

EVACUATION: Consider initial downwind evacuation for at least 1000 feet. If tank, rail car or tank truck is involved in a fire,
ISOLATE for 5280 feet (1 mile) in all directions; also, consider initial evacuation of 5280 feet (1 mile) in all directions.

NEPA Health 1 Flammability 2 Instability O Special Hazard -

6. ACCIDENTAL RELEASE MEASURES

Personal precautions: Keep public away. Isolate and evacuate area. Shut off source if safe to do so. Eliminate all
ignition sources. All contaminated surfaces will be slippery.

Protective equipment: Use personal protection measures as recommended in Section 8.

Emergency procedures: Advise authorities and National Response Center (800-424-8802) if the product has
entered a water course or sewer. Notify local health and pollution control agencies, if
appropriate.

Environmental precautions: Avoid release to the environment. Avoid subsoil penetration.
Methods and materials for Contain liquid with sand or soil. Prevent spilled material from entering storm drains, sewers,
containment: and open waterways.

Methods and materials for cleaning Use suitable absorbent materials such as vermiculite, sand, or clay to clean up residual
up: liquids. Recover and return free product to proper containers. When recovering free liquids
ensure all equipment is grounded and bonded. Use only non-sparking tools.

7. HANDLING AND STORAGE

Safe Handling Precautions: NEVER SIPHON THIS PRODUCT BY MOUTH. Use appropriate grounding and bonding
practices. Static accumulating flammable liquid. Bonding and grounding may be insufficient
to eliminate the hazard from static electricity. Do not expose to heat, open flames, strong
oxidizers or other sources of ignition. Vapors may travel along the ground or be moved by
ventilation. Flashback may occur along vapor trails. No smoking. Use only non-sparking
tools. Avoid breathing fumes, gas, or vapors. Use only with adequate ventilation. Avoid
repeated and prolonged skin contact. Use personal protection measures as recommended
in Section 8. Exercise good personal hygiene including removal of soiled clothing and
prompt washing with soap and water. Do not cut, drill, grind or weld on empty containers
since explosive residues may remain. Refer to applicable EPA, OSHA, NFPA and
consistent state and local requirements.

Hydrocarbons are basically non-conductors of electricity and can become electrostatically
charged during mixing, filtering, pumping at high flow rates or loading and transfer
operations. If this charge reaches a sufficiently high level, sparks can form that may ignite
the vapors of flammable liquids. Sudden release of hot organic chemical vapors or mists
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Storage Conditions:

Incompatible Materials

from process equipment operating under elevated temperature and pressure, or sudden
ingress of air into vacuum equipment may result in ignition of vapors or mists without the
presence of obvious ignition sources. Nozzle spouts must be kept in contact with the
containers or tank during the entire filling operation.

Portable containers should never be filled while in or on a motor vehicle or marine craft.
Containers should be placed on the ground. Static electric discharge can ignite fuel vapors
when filling non-grounded containers or vehicles on trailers. The nozzle spout must be kept
in contact with the container before and during the entire filling operation. Use only
approved containers.

A buildup of static electricity can occur upon re-entry into a vehicle during fueling especially
in cold or dry climate conditions. The charge is generated by the action of dissimilar fabrics
(i.e., clothing and upholstery) rubbing across each other as a person enters/exits the
vehicle. A flash fire can result from this discharge if sufficient flammable vapors are
present. Therefore, do not get back in your vehicle while refueling.

Cellular phones and other electronic devices may have the potential to emit electrical
charges (sparks). Sparks in potentially explosive atmospheres (including fueling areas
such as gas stations) could cause an explosion if sufficient flammable vapors are present.
Therefore, turn off cellular phones and other electronic devices when working in potentially
explosive atmospheres or keep devices inside your vehicle during refueling.

High-pressure injection of any material through the skin is a serious medical emergency
even though the small entrance wound at the injection site may not initially appear serious.
These injection injuries can occur from high-pressure equipment such as paint spray or
grease or guns, fuel injectors, or pinhole leaks in hoses or hydraulic lines and should all be
considered serious. High pressure injection injuries may be SERIOUS SURGICAL
EMERGENCIES (See First Aid Section 4).

Store in properly closed containers that are appropriately labeled and in a cool,
well-ventilated area. Do not store near an open flame, heat or other sources of ignition.

Strong oxidizing agents.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Name ACGIH TLV OSHA PELS: OSHA - Vacated PELs NIOSH IDLH
No. 2 Diesel Fuel 100 mg/m3 TWA - B _
68476-34-6 Skin - potential significant

contribution to overall
exposure by the cutaneous
route

Kerosine, Petroleum
8008-20-6

200 mg/m3 TWA - - -

Skin - potential significant
contribution to overall

exposure by the cutaneous

route
Alkanes, C10-C20 branched - - - -
and linear
928771-01-1
Naphthalene 10 ppm TWA TWA: 10 ppm 10 ppm TWA 250 ppm
91-20-3 Skin - potential significant TWA: 50 mg/m3 50 mg/m3 TWA
contribution to overall 15 ppm STEL
exposure by the cutaneous 75 mg/m3 STEL
route

Notes:

Engineering measures:

SDS ID NO.: 0290MARO019

The manufacturer has voluntarily elected to provide exposure limits contained in OSHA's
1989 air contaminants standard in its SDSs, even though certain of those exposure limits
were vacated in 1992.

Local or general exhaust required in an enclosed area or with inadequate ventilation. Use
mechanical ventilation equipment that is explosion-proof.

Product name: Marathon Petroleum No. 2 Ultra Low Sulfur Diesel Page 6 of 13



0290MARO019 Marathon Petroleum No. 2 Ultra Low Revision Date: 06/01/2016
Sulfur Diesel

Personal protective equipment

Eye protection: Use goggles or face-shield if the potential for splashing exists.

Skin and body protection: Wear neoprene, nitrile or PVA gloves to prevent skin contact. Glove suitability is based on
workplace conditions and usage. Contact the glove manufacturer for specific advice on
glove selection and breakthrough times.

Respiratory protection: Use a NIOSH approved organic vapor chemical cartridge or supplied air respirators when
there is the potential for airborne exposures to exceed permissible exposure limits or if
excessive vapors are generated. Observe respirator assigned protection factors (APFs)
criteria cited in federal OSHA 29 CFR 1910.134. Self-contained breathing apparatus should
be used for fire fighting.

Hygiene measures: Handle in accordance with good industrial hygiene and safety practice. Avoid contact with
skin, eyes and clothing.

9. PHYSICAL AND CHEMICAL PROPERTIES

Information on basic physical and chemical properties

Physical State Liquid
Appearance Yellow to Red Liquid
Color Yellow to Red
Odor Hydrocarbon
Odor Threshold No data available.
Property Values (Method)
Melting Point / Freezing Point No data available.
Initial Boiling Point / Boiling Range 154-366 °C / 310-691 °F (ASTM D86)
Flash Point 58-76 °C / 136-168 °F (ASTM D93)
Evaporation Rate No data available.
Flammability (solid, gas) Not applicable.
Flammability Limit in Air (%):
Upper Flammability Limit: No data available.
Lower Flammability Limit: No data available.
Explosion limits: No data available.
Vapor Pressure No data available.
Vapor Density No data available.
Specific Gravity / Relative Density  0.82-0.86 (ASTM D4052)
Water Solubility No data available.
Solubility in other solvents No data available.
Partition Coefficient No data available.
Decomposition temperature No data available.
pH: Not applicable
Autoignition Temperature No data available.
Kinematic Viscosity 1.90-3.32 cSt @ 40°C (ASTM D445)
Dynamic Viscosity No data available.
Explosive Properties No data available.
VOC Content (%) No data available.
Density No data available.
Bulk Density Not applicable.

10. STABILITY AND REACTIVITY

Reactivity The product is non-reactive under normal conditions.
Chemical stability The material is stable at 70°F, 760 mmHg pressure.
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Possibility of hazardous reactions

Hazardous polymerization

Conditions to avoid

Incompatible Materials

Hazardous decomposition products

None under normal processing.

Will not occur.

Excessive heat, sources of ignition, open flame.
Strong oxidizing agents.

None known under normal conditions of use.

11. TOXICOLOGICAL INFORMATION

Potential short-term adverse effects from overexposures

Inhalation

Eye contact

Skin contact

Ingestion

Acute toxicological data

Harmful if inhaled. May cause irritation of respiratory tract. May cause drowsiness or
dizziness. Breathing high concentrations of this material in a confined space or by
intentional abuse can cause irregular heartbeats which can cause death.

Exposure to vapor or contact with liquid may cause mild eye irritation, including tearing,
stinging, and redness.

Causes skin irritation. Effects may become more serious with repeated or prolonged
contact. May be absorbed through the skin in harmful amounts.

May be fatal if swallowed or vomited and enters airways. May cause irritation of the mouth,
throat and gastrointestinal tract.

Name Oral LD50 Dermal LD50 Inhalation LC50
No. 2 Diesel Fuel > 5000 mg/kg (Rat) > 2000 mg/kg (Rabbit) >1-<5mg/L (Rat) 4 h
68476-34-6
Kerosine, Petroleum > 5000 mg/kg (Rat) > 2000 mg/kg (Rabbit) >5.28 mg/L (Rat) 4 h
8008-20-6
Alkanes, C10-C20 branched and - - >1 - <5 mg/l (Rat) 4 h
linear
928771-01-1
Naphthalene 490 mg/kg (Rat) > 2000 mg/kg (Rabbit) > 340 mg/m3 (Rat) 1 h
91-20-3

Delayed and immediate effects as well as chronic effects from short and long-term exposure

SDS ID NO.: 0290MARO019

Product name: Marathon Petroleum No. 2 Ultra Low Sulfur Diesel

MIDDLE DISTILLATES, PETROLEUM: Long-term repeated (lifetime) skin exposure to
similar materials has been reported to result in an increase in skin tumors in laboratory
rodents. The relevance of these findings to humans is not clear at this time. Altered mental
state, drowsiness, peripheral motor neuropathy, irreversible brain damage (so-called Petrol
Sniffer's Encephalopathy), delirium, seizures, and sudden death have been reported from
repeated overexposure to some hydrocarbon solvents, naphthas, and gasoline.

MIDDLE DISTILLATES WITH CRACKED STOCKS: Light cracked distillates have been
shown to be carcinogenic in animal tests and have tested positive with in vitro genotoxicity
tests. Repeated dermal exposures to high concentrations in test animals resulted in
reduced litter size and litter weight, and increased fetal resorptions at maternally toxic
doses. Dermal exposure to high concentrations resulted in severe skin irritation with weight
loss and some mortality. Inhalation exposure to high concentrations resulted in respiratory
tract irritation, lung changes/infiltration/accumulation, and reduction in lung function.

ISOPARAFFINS: Studies in laboratory animals have shown that long-term exposure to
similar materials (isoparaffins) can cause kidney damage and kidney cancer in male
laboratory rats. However, in-depth research indicates that these findings are unique to the
male rat, and that these effects are not relevant to humans.
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NAPHTHALENE: Severe jaundice, neurotoxicity (kernicterus) and fatalities have been
reported in young children and infants as a result of hemolytic anemia from overexposure to
naphthalene. Persons with glucose 6-phosphate dehydrogenase (G6PD) deficiency are
more prone to the hemolytic effects of naphthalene. Adverse effects on the kidney have
been reported in persons overexposed to naphthalene but these effects are believed to be
a consequence of hemolytic anemia, and not a direct effect. Hemolytic anemia has been
observed in laboratory animals exposed to naphthalene. Laboratory rodents exposed to
naphthalene vapor for 2 years (lifetime studies) developed non-neoplastic and neoplastic
tumors and inflammatory lesions of the nasal and respiratory tract. Cataracts and other
adverse effects on the eye have been observed in laboratory animals exposed to high
levels of naphthalene. Findings from a large number of bacterial and mammalian cell
mutation assays have been negative. A few studies have shown chromosomal effects
(elevated levels of Sister Chromatid Exchange or chromosomal aberrations) in vitro.
Naphthalene has been classified as Possibly Carcinogenic to Humans (2B) by IARC, based
on findings from studies in laboratory animals.

DIESEL EXHAUST: The combustion of diesel fuels produces gases including carbon
monoxide, carbon dioxide, oxides of nitrogen and/or sulfur, and hydrocarbons that can be
irritating and hazardous with overexposure. Long-term occupational overexposure to diesel
exhaust and diesel exhaust particulate matter has been associated with an increased risk of
respiratory disease, including lung cancer, and is characterized as a “known human
carcinogen” by the International Agency for Research on Cancer (IARC), as “a reasonably
anticipated human carcinogen” by the National Toxicology Program, and as “likely to be
carcinogenic to humans” by the EPA, based upon animal and occupational exposure
studies. However, uncertainty exists with these classifications because of deficiencies in
the supporting occupational exposure/epidemiology studies, including reliable exposure
estimates. Lifetime animal inhalation studies with pulmonary overloading exposure
concentrations of diesel exhaust emissions have produced tumors and other adverse health
effects. However, in more recent long-term animal inhalation studies of diesel exhaust
emissions, no increase in tumor incidence and in fact a substantial reduction in adverse
health effects along with significant reductions in the levels of hazardous material emissions
were observed and are associated with fuel composition alterations coupled with new
technology diesel engines.

Adverse effects related to the physical, chemical and toxicological characteristics

Signs and Symptoms

Sensitization
Mutagenic effects

Carcinogenicity

Irritating to the skin and mucous membranes. Symptoms may include redness, itching, and
inflammation. May cause nausea, vomiting, diarrhea, and signs of nervous system
depression: headache, drowsiness, dizziness, loss of coordination, disorientation and
fatigue. Aspiration hazard. May cause coughing, chest pains, shortness of breath,
pulmonary edema and/or chemical pneumonitis. Repeated or prolonged skin contact may
cause drying, reddening, itching and cracking. Prolonged or repeated exposure may cause
damage to organs.

Not expected to be a skin or respiratory sensitizer.
None known.

Suspected of causing cancer.

Cancer designations are listed in the table below
Name ACGIH IARC NTP OSHA
(Class) (Class)
No. 2 Diesel Fuel Confirmed animal Not Classifiable (3) Not Listed Not Listed
68476-34-6 carcinogen (A3)
Kerosine, Petroleum Confirmed animal Not Classifiable (3) Not Listed Not Listed
8008-20-6 carcinogen (A3)
Alkanes, C10-C20 branched Not Listed Not Listed Not Listed Not Listed
and linear
928771-01-1
Naphthalene Confirmed animal Possible human carcinogen [ Reasonably anticipated to Not Listed

SDS ID NO.: 0290MARO019
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| 91-20-3 | carcinogen (A3) | (2B) | be a human carcinogen |
Reproductive toxicity None known.
Specific Target Organ Toxicity Respiratory system. Central nervous system.

(STOT) - single exposure

Specific Target Organ Toxicity Thymus. Liver. Bone marrow.
(STOT) - repeated exposure

Aspiration hazard May be fatal if swallowed or vomited and enters airways.
12. ECOLOGICAL INFORMATION
Ecotoxicity This product should be considered toxic to aquatic organisms, with the potential to cause
long lasting adverse effects in the aquatic environment.
Name Algae/aquatic plants Fish Toxicity to Crustacea
Microorganisms
No. 2 Diesel Fuel - 96-hr LC50 = 35 mg/l - 48-hr EL50 = 6.4 mg/I
68476-34-6 Fathead minnow Daphnia magna
(flow-through)
Kerosine, Petroleum 72-hr EL50 = 5.0-11 mgl/I 96-hr LL50 = 18-25 mg/I - 48-hr EL50 = 1.4-21 mg/I
8008-20-6 Algae Fish Invertebrates
Alkanes, C10-C20 branched - - - -
and linear
928771-01-1
Naphthalene - 96-hr LC50 = 0.91-2.82 mg/l - 48-hr LC50 = 1.6 mg/l
91-20-3 Rainbow trout (static) Daphnia magna
96-hr LC50 = 1.99 mg/I
Fathead minnow (static)

Persistence and degradability Expected to be inherently biodegradable.
Bioaccumulation Has the potential to bioaccumulate.
Mobility in soil May partition into air, soil and water.
Other adverse effects No information available.

13. DISPOSAL CONSIDERATIONS

Description of Waste Residues
This material may be a flammable liquid waste.

Safe Handling of Wastes

Handle in accordance with applicable local, state, and federal regulations. Use personal protection measures as required. Use
appropriate grounding and bonding practices. Use only non-sparking tools. Do not expose to heat, open flames, strong oxidizers or
other sources of ignition. No smoking.

Disposal of Wastes / Methods of Disposal
The user is responsible for determining if any discarded material is a hazardous waste (40 CFR 262.11). Dispose of in accordance
with federal, state and local regulations.

Methods of Contaminated Packaging Disposal

Empty containers should be completely drained and then discarded or recycled, if possible. Do not cut, drill, grind or weld on empty
containers since explosive residues may be present. Dispose of in accordance with federal, state and local regulations.

14. TRANSPORT INFORMATION
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DOT (49 CFR 172.101):
UN Proper Shipping Name:
UN/Identification No:
Transport Hazard Class(es):
Packing Group:

TDG (Canada):
UN Proper Shipping Name:
UN/Identification No:
Transport Hazard Class(es):
Packing Group:

Fuel Oil, No. 2
NA 1993

3

[}

Diesel Fuel
UN 1202

3

11

15. REGULATORY INFORMATION

US Federal Regulatory Information:

US TSCA Chemical Inventory Section 8(b):

EPA Superfund Amendment & Reauthorization Act (SARA):

SARA Section 302:
Substance (EHS) List.

This product and/or its components are listed on the TSCA
Chemical Inventory.

This product does not contain any component(s) included on EPA's Extremely Hazardous

Name

CERCLA/SARA - Section 302 Extremely Hazardous
Substances and TPQs

No. 2 Diesel Fuel NA

Kerosine, Petroleum NA
Alkanes, C10-C20 branched and linear NA
Naphthalene NA

SARA Section 304:

This product may contain component(s) identified either as an EHS or a CERCLA

Hazardous substance which in case of a spill or release may be subject to SARA reporting

requirements:

Name Hazardous Substances RQs
No. 2 Diesel Fuel NA
Kerosine, Petroleum NA
Alkanes, C10-C20 branched and linear NA
Naphthalene 100 Ib final RQ
45.4 kg final RQ

SARA:

Acute Health Hazard
Fire Hazard

Chronic Health Hazard

SARA Section 313:

The following EPA hazard categories apply to this product:

This product may contain component(s), which if in exceedance of the de minimus

threshold, may be subject to the reporting requirements of SARA Title 1l Section 313 Toxic
Release Reporting (Form R).

Name CERCLA/SARA 313 Emission reporting:
No. 2 Diesel Fuel None
Kerosine, Petroleum None
Alkanes, C10-C20 branched and linear None

Naphthalene

0.1 % de minimis concentration

State and Community Right-To-Know Regulations:

The following component(s) of this material are identified on the regulatory lists below:

No. 2 Diesel Fuel

SDS ID NO.: 0290MARO019

Product name: Marathon Petroleum No. 2 Ultra Low Sulfur Diesel
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Louisiana Right-To-Know: Not Listed

California Proposition 65: Not Listed

New Jersey Right-To-Know: SN 2444

Pennsylvania Right-To-Know: Not Listed

Massachusetts Right-To Know: Not Listed

Florida Substance List: Not Listed

Rhode Island Right-To-Know: Not Listed

Michigan Critical Materials Register List: Not Listed

Massachusetts Extraordinarily Hazardous Substances: Not Listed

California - Regulated Carcinogens: Not Listed

Pennsylvania RTK - Special Hazardous Not Listed

Substances:

New Jersey - Special Hazardous Substances: Not Listed

New Jersey - Environmental Hazardous SN 2444 TPQ: 10000 Ib (Under N.J.A.C. 7:1G, environmental

Substances List: hazardous substances in mixtures such as gasoline or new and
used petroleum oil may be reported under these categories)

lllinois - Toxic Air Contaminants: Not Listed

New York - Reporting of Releases Part 597 - Not Listed

List of Hazardous Substances:
Kerosine, Petroleum

Louisiana Right-To-Know: Not Listed

California Proposition 65: Not Listed

New Jersey Right-To-Know: SN 1091

Pennsylvania Right-To-Know: Present

Massachusetts Right-To Know: Present

Florida Substance List: Not Listed

Rhode Island Right-To-Know: Not Listed

Michigan Critical Materials Register List: Not Listed

Massachusetts Extraordinarily Hazardous Substances: Not Listed

California - Regulated Carcinogens: Not Listed

Pennsylvania RTK - Special Hazardous Not Listed

Substances:

New Jersey - Special Hazardous Substances: Not Listed

New Jersey - Environmental Hazardous SN 1091 TPQ: 10000 Ib (Under N.J.A.C. 7:1G, environmental

Substances List: hazardous substances in mixtures such as gasoline or new and
used petroleum oil may be reported under these categories)

lllinois - Toxic Air Contaminants: Not Listed

New York - Reporting of Releases Part 597 - Not Listed

List of Hazardous Substances:
Alkanes, C10-C20 branched and linear

Louisiana Right-To-Know: Not Listed
California Proposition 65: Not Listed
New Jersey Right-To-Know: Not Listed
Pennsylvania Right-To-Know: Not Listed
Massachusetts Right-To Know: Not Listed
Florida Substance List: Not Listed
Rhode Island Right-To-Know: Not Listed
Michigan Critical Materials Register List: Not Listed
Massachusetts Extraordinarily Hazardous Substances: Not Listed
California - Regulated Carcinogens: Not Listed
Pennsylvania RTK - Special Hazardous Not Listed
Substances:
New Jersey - Special Hazardous Substances: Not Listed
New Jersey - Environmental Hazardous Not Listed
Substances List:
lllinois - Toxic Air Contaminants: Not Listed
New York - Reporting of Releases Part 597 - Not Listed
List of Hazardous Substances:

Naphthalene
Louisiana Right-To-Know: Not Listed
California Proposition 65: Carcinogen, initial date 4/19/02
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New Jersey Right-To-Know: SN 1322 SN 3758

Pennsylvania Right-To-Know: Environmental hazard Present (particulate)
Massachusetts Right-To Know: Present

Florida Substance List: Not Listed

Rhode Island Right-To-Know: Toxic; Flammable

Michigan Critical Materials Register List: Not Listed

Massachusetts Extraordinarily Hazardous Substances: Not Listed

California - Regulated Carcinogens: Not Listed

Pennsylvania RTK - Special Hazardous Not Listed

Substances:

New Jersey - Special Hazardous Substances: Carcinogen

New Jersey - Environmental Hazardous SN 1322 TPQ: 500 Ib (Reportable at the de minimis quantity of
Substances List: >0.1%)

lllinois - Toxic Air Contaminants: Present

New York - Reporting of Releases Part 597 - 100 Ib RQ (air); 1 Ib RQ (land/water)

List of Hazardous Substances:

Canada DSL/NDSL Inventory: This product and/or its components are listed either on the Domestic Substances List (DSL)
or are exempt.

Canadian Regulatory Information:  This product has been classified in accordance with the hazard criteria of the Controlled
Products Regulations and the (M)SDS contains all the information required by the
Controlled Products Regulations.

Name Canada - WHMIS: Classifications of Canada - WHMIS: Ingredient
Substances: Disclosure:
No. 2 Diesel Fuel B3,D2A,D2B 0.1%
Kerosine, Petroleum B3,D2B 1%
Alkanes, C10-C20 branched and linear B3,D2A,D2B 0.1%
Naphthalene B4,D2A 0.1%

Note: Not applicable.

| 16. OTHER INFORMATION

Prepared By Toxicology and Product Safety
Revision Date: 06/01/2016
Revision Note:

Disclaimer

The information provided in this Safety Data Sheet is correct to the best of our knowledge, information and belief at the
date of its publication. The information is intended as guidance for safe handling, use, processing, storage,
transportation, accidental release, clean-up and disposal and is not considered a warranty or quality specification. The
information relates only to the specific material designated and may not be valid for such material used in combination
with any other materials or in any process, unless specified in the text.
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MARATHON RESPONSIBLE CARE

SAFETY DATA SHEET

SDS ID NO.: 0130MARO019
Revision Date: 05/14/2015

IR COMAITALERT TO SUSTASABILITY

1. IDENTIFICATION

Product Name: Marathon Petroleum Regular Unleaded Gasoline With Ethanol
Synonym: Regular Unleaded Gasoline With Alcohol

Chemical Family: Complex Hydrocarbon Substance

Recommended Use: Fuel.

Use Restrictions: All others.

Supplier Name and Address:
MARATHON PETROLEUM COMPANY LP

539 South Main Street
Findlay, OH 45840

SDS information: 1-419-421-3070

Emergency Telephone: 1-877-627-5463

2. HAZARD IDENTIFICATION

Classification

OSHA Regulatory Status
This chemical is considered hazardous according to the 2012 OSHA Hazard Communication Standard (29 CFR 1910.1200)

Flammable liquids Category 1
Skin corrosion/irritation Category 2
Germ cell mutagenicity Category 1B
Carcinogenicity Category 1B
Reproductive toxicity Category 2
Specific target organ toxicity (single exposure) Category 3
IAspiration toxicity Category 1
lAcute aquatic toxicity Category 2
Chronic aquatic toxicity Category 2

Hazards Not Otherwise Classified (HNOC)
Static accumulating flammable liquid

Label elements
EMERGENCY OVERVIEW

Danger

EXTREMELY FLAMMABLE LIQUID AND VAPOR
May accumulate electrostatic charge and ignite or explode
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May be fatal if swallowed and enters airways
Causes skin irritation

May cause respiratory irritation

May cause drowsiness or dizziness

May cause genetic defects

May cause cancer

Suspected of damaging fertility or the unborn child
Toxic to aquatic life with long lasting effects

SO®

IAppearance Clear or Colored Liquid Physical State Liquid

Odor Strong Hydrocarbon

Precautionary Statements - Prevention

Keep away from heat/sparks/open flames/hot surfaces. — No smoking
Keep container tightly closed

Ground/bond container and receiving equipment

Use explosion-proof electrical/ventilating/lighting/equipment

Use only non-sparking tools

Take precautionary measures against static discharge

Obtain special instructions before use

Do not handle until all safety precautions have been read and understood
Wear protective gloves/protective clothing/eye protection/face protection
Do not eat, drink or smoke when using this product

Do not breathe mist/vapors/spray

Use only outdoors or in a well-ventilated area

Wash hands thoroughly after handling

Avoid release to the environment

Precautionary Statements - Response
IF exposed or concerned: Get medical attention

IF ON SKIN (or hair): Take off immediately all contaminated clothing. Rinse skin with water/shower

If skin irritation occurs: Get medical attention
Wash contaminated clothing before reuse

IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for breathing

Call a POISON CENTER or doctor if you feel unwell

IF SWALLOWED: Immediately call a POISON CENTER or doctor
Do NOT induce vomiting

In case of fire: Use water spray, fog or regular foam for extinction
Collect spillage

Precautionary Statements - Storage

Store in a well-ventilated place. Keep container tightly closed
Keep cool

Store locked up

Precautionary Statements - Disposal
Dispose of contents/container at an approved waste disposal plant

3. COMPOSITION/INFORMATION ON INGREDIENTS
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Gasoline is a complex combination of hydrocarbons consisting of paraffins, cycloparaffins, aromatic and olefinic hydrocarbons
having molecular chains ranging in length from four to ten carbons. May contain small amounts of dye and other additives
(>0.02%) which are not considered hazardous at the concentrations used.

Composition Information:

Name CAS Number Weight %
Gasoline 86290-81-5 100
Toluene 108-88-3 0.9-13.5
Ethyl Alcohol 64-17-5 5.7-10
Xylene (mixed isomers) 1330-20-7 1.8-9
1,2,4 Trimethylbenzene 95-63-6 0.9-4.5
Benzene 71-43-2 0.45-3.2
n-Hexane 110-54-3 0-2.7
Ethylbenzene 100-41-4 0.45-1.8
Naphthalene 91-20-3 0.1-0.5
4. FIRST AID MEASURES
First Aid Measures
General advice In case of accident or if you feel unwell, seek medical advice immediately (show directions
for use or safety data sheet if possible).
Inhalation: Remove to fresh air. If not breathing, institute rescue breathing. If breathing is difficult,

ensure airway is clear, give oxygen and continue to monitor. If heart has stopped,
immediately begin cardiopulmonary resuscitation (CPR). Keep affected person warm and at
rest. GET IMMEDIATE MEDICAL ATTENTION.

Skin Contact: Immediately wash exposed skin with plenty of soap and water while removing contaminated
clothing and shoes. May be absorbed through the skin in harmful amounts. Get medical
attention if irritation persists. Any injection injury from high pressure equipment should be
evaluated immediately by a physician as potentially serious (See NOTES TO PHYSICIAN).

Place contaminated clothing in closed container until cleaned or discarded. If clothing is to
be laundered, inform the person performing the operation of contaminant's hazardous
properties. Destroy contaminated, non-chemical resistant footwear.

Eye Contact: Flush immediately with large amounts of water for at least 15 minutes. Eyelids should be
held away from the eyeball to ensure thorough rinsing. Gently remove contacts while
flushing. Get medical attention if irritation persists.

Ingestion: Do not induce vomiting because of danger of aspirating liquid into lungs, causing serious
damage and chemical pneumonitis. If spontaneous vomiting occurs, keep head below hips,
or if patient is lying down, turn body and head to side to prevent aspiration and monitor for
breathing difficulty. Never give anything by mouth to an unconscious person. Keep affected
person warm and at rest. GET IMMEDIATE MEDICAL ATTENTION.

Most important signs and symptoms, both short-term and delayed with overexposure

Acute: Headache, drowsiness, dizziness, loss of coordination, disorientation and fatigue.
Delayed: Dry skin and possible irritation with repeated or prolonged exposure.

Adverse Effects:

Indication of any immediate medical attention and special treatment needed
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NOTES TO PHYSICIAN: INHALATION: This material (or a component) sensitizes the myocardium to the effects of
sympathomimetic amines. Epinephrine and other sympathomimetic drugs may initiate
cardiac arrhythmias in individuals exposed to this material. Administration of
sympathomimetic drugs should be avoided.

SKIN: Leaks or accidents involving high-pressure equipment may inject a stream of material
through the skin and initially produce an injury that may not appear serious. Only a small
puncture wound may appear on the skin surface but, without proper treatment and
depending on the nature, original pressure, volume, and location of the injected material,
can compromise blood supply to an affected body part. Prompt surgical debridement of the
wound may be necessary to prevent irreversible loss of function and/or the affected body
part. High pressure injection injuries may be SERIOUS SURGICAL EMERGENCIES.

INGESTION: This material represents a significant aspiration and chemical pneumonitis
hazard. Induction of emesis is not recommended.

5. FIRE-FIGHTING MEASURES

Suitable extinguishing media

For small fires, Class B fire extinguishing media such as CO2, dry chemical, foam (AFFF/ATC) or water spray can be used. For
large fires, water spray, fog or foam (AFFF/ATC) can be used. Firefighting should be attempted only by those who are adequately
trained and equipped with proper protective equipment.

Unsuitable extinguishing media
Do not use straight water streams to avoid spreading fire.

Specific hazards arising from the chemical

This product has been determined to be an extremely flammable liquid per the OSHA Hazard Communication Standard and should
be handled accordingly. May accumulate electrostatic charge and ignite or explode. Vapors may travel along the ground or be
moved by ventilation and ignited by many sources such as pilot lights, sparks, electric motors, static discharge, or other ignition
sources at locations distant from material handling. Flashback can occur along vapor trail. For additional fire related information,
see NFPA 30 or the North American Emergency Response Guide 128.

Hazardous combustion products
Smoke, carbon monoxide, and other products of incomplete combustion.

Explosion data
Sensitivity to Mechanical Impact No.
Sensitivity to Static Discharge  Yes.

Special protective equipment and precautions for firefighters

Firefighters should wear full protective clothing and positive-pressure self-contained breathing apparatus (SCBA) with a full
face-piece, as appropriate. Avoid using straight water streams. Water may be ineffective in extinguishing low flash point fires, but
can be used to cool exposed surfaces. Avoid excessive water spray application. Water spray and foam (AFFF/ATC) must be
applied carefully to avoid frothing and from as far a distance as possible. Keep run-off water out of sewers and water sources.

NFPA: Health 1 Flammability 3 Instability O Special Hazards -

6. ACCIDENTAL RELEASE MEASURES

Personal Precautions: Keep public away. Isolate and evacuate area. Shut off source if safe to do so. Eliminate all
ignition sources.

Protective Equipment: Use personal protection measures as recommended in Section 8.

Emergency Procedures: Advise authorities and National Response Center (800-424-8802) if the product has
entered a water course or sewer. Notify local health and pollution control agencies, if
appropriate.
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Environmental precautions:

Methods and materials for
containment:

Methods and materials for cleaning
up:

Ethanol in gasoline phase seperates in contact with water. Monitor downstream for
dissolved ethanol or other appropriate indicators. Avoid release to the environment. Avoid
subsoil penetration.

Contain liquid with sand or soil.
Use suitable absorbent materials such as vermiculite, sand, or clay to clean up residual

liquids. Recover and return free product to proper containers. When recovering free liquids
ensure all equipment is grounded and bonded. Use only non-sparking tools.

7. HANDLING AND STORAGE

Safe Handling Precautions:

Storage Conditions:

Incompatible materials

NEVER SIPHON THIS PRODUCT BY MOUTH. Use appropriate grounding and bonding
practices. Static accumulating flammable liquid. Bonding and grounding may be insufficient
to eliminate the hazard from static electricity. Do not expose to heat, open flames, strong
oxidizers or other sources of ignition. No smoking. Avoid repeated and prolonged skin
contact. Use personal protection measures as recommended in Section 8. Use only
non-sparking tools. Do not cut, drill, grind or weld on empty containers since explosive
residues may remain. Refer to applicable EPA, OSHA, NFPA and consistent state and local
requirements.

Hydrocarbons are basically non-conductors of electricity and can become electrostatically
charged during mixing, filtering, pumping at high flow rates or loading and transfer
operations. If this charge reaches a sufficiently high level, sparks can form that may ignite
the vapors of flammable liquids. Sudden release of hot organic chemical vapors or mists
from process equipment operating under elevated temperature and pressure, or sudden
ingress of air into vacuum equipment may result in ignition of vapors or mists without the
presence of obvious ignition sources. Nozzle spouts must be kept in contact with the
containers or tank during the entire filling operation.

Portable containers should never be filled while in or on a motor vehicle or marine craft.
Containers should be placed on the ground. Static electric discharge can ignite fuel vapors
when filling non-grounded containers or vehicles on trailers. The nozzle spout must be kept
in contact with the container before and during the entire filling operation. Use only
approved containers.

A buildup of static electricity can occur upon re-entry into a vehicle during fueling especially
in cold or dry climate conditions. The charge is generated by the action of dissimilar fabrics
(i.e., clothing and upholstery) rubbing across each other as a person enters/exits the
vehicle. A flash fire can result from this discharge if sufficient flammable vapors are
present. Therefore, do not get back in your vehicle while refueling.

Cellular phones and other electronic devices may have the potential to emit electrical
charges (sparks). Sparks in potentially explosive atmospheres (including fueling areas
such as gas stations) could cause an explosion if sufficient flammable vapors are present.
Therefore, turn off cellular phones and other electronic devices when working in potentially
explosive atmospheres or keep devices inside your vehicle during refueling.

High-pressure injection of any material through the skin is a serious medical emergency
even though the small entrance wound at the injection site may not initially appear serious.
These injection injuries can occur from high-pressure equipment such as paint spray or
grease or guns, fuel injectors, or pinhole leaks in hoses or hydraulic lines and should all be
considered serious. High pressure injection injuries may be SERIOUS SURGICAL
EMERGENCIES (See First Aid Section 4).

Store in properly closed containers that are appropriately labeled and in a cool,
well-ventilated area.

Strong oxidizing agents.
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8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Name ACGIH TLV OSHA PELS: OSHA - Vacated PELs NIOSH IDLH
Gasoline 300 ppm TWA - 300 ppm TWA -
86290-81-5 500 ppm STEL 900 mg/m3 TWA
500 ppm STEL
1500 mg/m3 STEL
Toluene 20 ppm TWA TWA: 200 ppm 100 ppm TWA 500 ppm
108-88-3 Ceiling: 300 ppm 375 mg/mé TWA
150 ppm STEL
560 mg/m3 STEL
Ethyl Alcohol 1000 ppm STEL TWA: 1000 ppm 1000 ppm TWA 3300 ppm
64-17-5 TWA: 1900 mg/m? 1900 mg/m3 TWA
Xylene (mixed isomers) 100 ppm TWA TWA: 100 ppm 100 ppm TWA 900 ppm
1330-20-7 150 ppm STEL TWA: 435 mg/m?3 435 mg/m3 TWA
150 ppm STEL
655 mg/m3 STEL
1,2,4 Trimethylbenzene 25 ppm TWA - 25 ppm TWA -
95-63-6 125 mg/m3 TWA
Benzene 0.5 ppm TWA TWA: 10 ppm (applies to 25 ppm Ceiling 500 ppm
71-43-2 2.5 ppm STEL industry segments exempt 1 ppm TWA
Skin - potential significant [from the benzene standard 5 ppm STEL
contribution to overall at 29 CFR 1910.1028)
exposure by the cutaneous TWA: 1 ppm
route STEL: 5 ppm
(see 29 CFR 1910.1028)
n-Hexane 50 ppm TWA TWA: 500 ppm 50 ppm TWA 1100 ppm
110-54-3 Skin - potential significant TWA: 1800 mg/m3 180 mg/m3 TWA
contribution to overall
exposure by the cutaneous
route
Ethylbenzene 20 ppm TWA TWA: 100 ppm 100 ppm TWA 800 ppm
100-41-4 TWA: 435 mg/m?3 435 mg/m3 TWA
125 ppm STEL
545 mg/m3 STEL
Naphthalene 10 ppm TWA TWA: 10 ppm 10 ppm TWA 250 ppm
91-20-3 Skin - potential significant TWA: 50 mg/m? 50 mg/m3 TWA
contribution to overall 15 ppm STEL
exposure by the cutaneous 75 mg/m3 STEL
route

Notes:

Engineering measures:

Personal protective equipment

The manufacturer has voluntarily elected to provide exposure limits contained in OSHA's
1989 air contaminants standard in its SDSs, even though certain of those exposure limits
were vacated in 1992.

Local or general exhaust required in an enclosed area or when there is inadequate
ventilation. Use mechanical ventilation equipment that is explosion-proof.

Eye protection:

Skin and body protection:

Respiratory protection:

SDS ID NO.: 0130MARO019

Product name: Marathon Petroleum Regular Unleaded Gasoline With Ethanol

Use goggles or face-shield if the potential for splashing exists.

Use nitrile rubber, viton or PVA gloves for repeated or prolonged skin exposure. Glove
suitability is based on workplace conditions and usage. Contact the glove manufacturer for
specific advice on glove selection and breakthrough times.

Approved organic vapor chemical cartridge or supplied air respirators should be worn for
exposures to any components exceeding the established exposure limits. Observe
respirator assigned protection factors (APFs) criteria cited in federal OSHA 29 CFR
1910.134. Self-contained breathing apparatus should be used for fire fighting.
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Hygiene measures: Handle in accordance with good industrial hygiene and safety practice. Avoid contact with
skin, eyes and clothing.

9. PHYSICAL AND CHEMICAL PROPERTIES

Information on basic physical and chemical properties

Physical State Liquid
Appearance Clear or Colored Liquid
Color Clear or Colored
Odor Strong Hydrocarbon
Odor Threshold No available data.
Property Values (Method)
Melting Point / Freezing Point No available data.
Initial Boiling Point / Boiling Range 32-225 °C / 90-437 °F
Flash Point -45.5 °C | -50 °F
Evaporation Rate No available data.
Flammability (solid, gas) Not applicable.
Flammability Limit in Air (%)

Upper Flammability Limit: 7.6

Lower Flammability Limit: 1.4
Vapor Pressure 403-776 mm Hg@ 100°F
Vapor Density 3-4
Specific Gravity / Relative Density  0.70-0.77
Water Solubility Negligible
Solubility in other solvents No available data.
Partition Coefficient 2.13-4.5
Decomposition temperature: No available data.
pH: Not applicable
Autoignition Temperature C.A. 257 °C | 495 °F
Kinematic Viscosity No available data.
Dynamic Viscosity No available data.
Explosive Properties No available data.
Softening Point No available data.
VOC Content (%) 100%
Density 5.9-6.3 Ibs/gal
Bulk Density Not applicable.

10. STABILITY AND REACTIVITY

Reactivity The product is non-reactive under normal conditions.
Chemical stability The material is stable at 70°F, 760 mmHg pressure.
Possibility of hazardous reactions None under normal processing.

Hazardous polymerization Will not occur.

Conditions to avoid Excessive heat, sources of ignition, open flame.
Incompatible materials Strong oxidizing agents.

Hazardous decomposition products None known under normal conditions of use.

11. TOXICOLOGICAL INFORMATION

Potential short-term adverse effects from overexposures
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Inhalation

Eye contact

Skin contact

Ingestion

Acute Toxicological data

Irritating to the respiratory system. May cause drowsiness or dizziness. Breathing high
concentrations of this material in a confined space or by intentional abuse can cause
irregular heartbeats which can cause death.

Causes mild eye irritation.

Causes skin irritation. Effects may become more serious with repeated or prolonged

contact. May be absorbed through the skin in harmful amounts.

May be fatal if swallowed or vomited and enters airways. May cause irritation of the mouth,

throat and gastrointestinal tract.

Name Oral LD50 Dermal LD50 Inhalation LC50
Gasoline 14000 mg/kg (Rat) > 2000 mg/kg (Rabbit) >52mg/L (Rat) 4 h
86290-81-5
Toluene > 2000 mg/kg (Rat) 8390 mg/kg (Rabbit) 12.5 mg/L (Rat) 4 h
108-88-3
Ethyl Alcohol > 5000 mg/kg (Rat) - 124.7 mg/L (Rat) 4 h
64-17-5
Xylene (mixed isomers) > 2000 mg/kg (Rat) > 2000 mg/kg (Rabbit) >5.04 mg/L (Rat) 4 h
1330-20-7
1,2,4 Trimethylbenzene 3280 mg/kg (Rat) > 3160 mg/kg (Rabbit) 18,000 mg/m3 (Rat) 4 h
95-63-6
Benzene > 2000 mg/kg (Rat) > 5000 mg/kg (Rabbit) > 20 mg/l (Rat) 4 h
71-43-2
n-Hexane 15000 mg/kg (Rat) 3000 mg/kg (Rabbit) 48000 ppm (Rat) 4 h
110-54-3
Ethylbenzene > 2000 mg/kg (Rat) > 2000 mg/kg (Rabbit) 17.2 mg/L (Rat) 4 h
100-41-4
Naphthalene 490 mg/kg (Rat) > 2000 mg/kg (Rabbit) > 340 mg/m3 (Rat) 1 h
91-20-3

Delayed and immediate effects as well as chronic effects from short and long-term exposure

SDS ID NO.: 0130MARO019
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BENZENE: Studies of workers exposed to benzene show clear evidence that overexposure
can cause cancer and other diseases of the blood forming organs including Acute
Myelogenous Leukemia (AML), and Aplastic Anemia (AA), an often fatal disease. Some
studies suggest overexposure to benzene may also be associated with Myelodysplastic
Syndrome (MDS). Findings from a case control study of workers exposed to benzene was
reported during the 2009 Benzene Symposium in Munich included an increase in Acute
Myeloid Leukemias and Non-Hodgkins Lymphoid Neoplasms (NHLN) of the subtype
follicular lymphoma (FL) in some occupational categories. Some studies of workers
exposed to benzene have shown an association with increased rates of chromosome
aberrations in circulating lymphocytes. One study of women workers exposed to benzene
suggested a weak association with irregular menstruation. However, other studies of
workers exposed to benzene have not demonstrated clear evidence of an effect on fertility
or reproductive outcome in humans. Benzene can cross the placenta and affect the
developing fetus. Cases of AA have been reported in the offspring of persons severely
overexposed to benzene. Studies in laboratory animals indicate that prolonged, repeated
exposure to high levels of benzene vapor can cause bone marrow suppression and cancer
in multiple organ systems. Studies in laboratory animals show evidence of adverse effects
on male reproductive organs following high levels of exposure but no significant effects on
reproduction have been observed. Embryotoxicity has been reported in studies of
laboratory animals but effects were limited to reduced fetal weight and minor skeletal
variations. Benzene has been classified as a proven human carcinogen by OSHA and a
Group 1 (Carcinogenic to Humans) material by IARC. The current proposed IARC
classification for benzene is summarized as follows: Sufficient evidence for Acute Myeloid
Leukemia; limited evidence for Acute Lymphatic Leukemia, Chronic Lymphatic Leukemia,
Non-Hodgkin Lymphoma, and Multiple Myeloma.

NAPHTHAS: In a large epidemiological study on over 15,000 employees at several
petroleum refineries and amongst residents located near these refineries, no increased risk
of kidney cancer was observed in association with gasoline exposures (a similar material).
In a similar study, no increased risk of kidney cancer was observed among petroleum
refinery workers, but there was a slight trend in the incidence of kidney cancers among
service station employees, especially after a 30-year latency period. Altered mental state,
drowsiness, peripheral motor neuropathy, irreversible brain damage (so-called Petrol
Sniffer's Encephalopathy), delirium, seizures, and sudden death have been reported from
repeated overexposure to some hydrocarbon solvents, haphthas, and gasoline.

ISOPARAFFINS: Studies in laboratory animals have shown that long-term exposure to
similar materials (isoparaffins) can cause kidney damage and kidney cancer in male
laboratory rats. However, in-depth research indicates that these findings are unique to the
male rat, and that these effects are not relevant to humans.

TOLUENE: Case studies of persons abusing toluene suggest isolated incidences of
adverse effects on the fetus including birth defects. Abuse of toluene at high
concentrations (e.g., glue sniffing and solvent abuse) has been associated with adverse
effects on the liver, kidney and nervous system, and can cause CNS depression, cardiac
arrhythmias, and death. Studies of workers indicate longterm exposure may be related to
impaired color vision and hearing. Some studies of workers suggest longterm exposure
may be related to neurobehavioral and cognitive changes. Some of these effects have
been observed in laboratory animals following repeated exposure to high levels of toluene.
Several studies of workers suggest longterm exposure may be related to small increases in
spontaneous abortions and changes in some gonadotropic hormones. However, the weight
of evidence does not indicate toluene is a reproductive hazard to humans. Studies in
laboratory animals indicate some changes in reproductive organs following high levels of
exposure, but no significant effects on mating performance or reproduction were observed.
Case studies of persons abusing toluene suggest isolated incidences of adverse effects on
the fetus including birth defects. Findings in laboratory animals have been largely negative.
Positive findings include small increases in minor skeletal and visceral malformations and
developmental delays following very high levels of maternal exposure. Studies of workers
indicate long-term exposure may be related to effects on the liver, kidney and blood, but
these appear to be limited to changes in serum enzymes and decreased leukocyte counts.
Adverse effects on the liver, kidney, thymus and nervous system were observed in animal
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studies following very high levels of exposure. The relevance of these findings to humans
is not clear at this time.

ETHYLBENZENE: Findings from a 2-year inhalation study in rodents conducted by NTP
were as follows: Effects were observed only at the highest exposure level (750 ppm). At
this level the incidence of renal tumors was elevated in male rats (tubular carcinomas) and
female rats (tubular adenomas). The incidence of tumors was also elevated in male mice
(alveolar and bronchiolar carcinomas) and female mice (hepatocellular carcinomas). IARC
has classified ethyl benzene as "possibly carcinogenic to humans” (Group 2B). Studies in
laboratory animals indicate some evidence of post-implantation deaths following high levels
of maternal exposure. The relevance of these findings to humans is not clear at this time.
Studies in laboratory animals indicate limited evidence of renal malformations, resorptions,
and developmental delays following high levels of maternal exposure with evidence of
maternal toxicity. The relevance of these findings to humans is not clear at this time.
Studies in laboratory animals have demonstrated evidence of ototoxicity (hearing loss)
following exposure levels as low as 300 ppm for 5 days. Studies in laboratory animals
indicate some evidence of adverse effects on the liver, kidney, thyroid, and pituitary gland.

XYLENES, ALL ISOMERS: Overexposure to xylene may cause upper respiratory tract
irritation, headache, cyanosis, blood serum changes, nervous system damage and
narcosis. Effects may be increased by the use of alcoholic beverages. Evidence of liver
and kidney impairment were reported in workers recovering from a gross overexposure.
Effects from Prolonged or Repeated Exposure: Impaired neurological function was reported
in workers exposed to solvents including xylene. Studies in laboratory animals have shown
evidence of impaired hearing following high levels of exposure. Studies in laboratory
animals suggest some changes in reproductive organs following high levels of exposure but
no significant effects on reproduction were observed. Studies in laboratory animals indicate
skeletal and visceral malformations, developmental delays, and increased fetal resorptions
following extremely high levels of maternal exposure with evidence of maternal toxicity.

The relevance of these observations to humans is not clear at this time. Adverse effects
on the liver, kidney, bone marrow (changes in blood cell parameters) were observed in
laboratory animals following high levels of exposure. The relevance of these observations
to humans is not clear at this time.

C9 AROMATIC HYDROCARBONS: A developmental inhalation study was conducted in
laboratory mice. Increased implantation losses, reduced fetal weights, delayed ossification
and an increased incidence of cleft palate were observed at the highest exposure level
(1,500 ppm). This exposure level was extremely toxic to pregnant female mice (44%
mortality). Reduced fetal body weights were also observed at 500 ppm. A
multi-generation reproduction inhalation study was conducted in laboratory rats.

Reductions in pup weights, pup weight gain, litter size, and pup survival were observed at
1,500 ppm, an exposure level at which significant maternal toxicity was observed. Reduced
pup weight gain was also observed at 500 ppm.

NAPHTHALENE: Severe jaundice, neurotoxicity (kernicterus) and fatalities have been
reported in young children and infants as a result of hemolytic anemia from overexposure to
naphthalene. Persons with glucose 6-phosphate dehydrogenase (G6PD) deficiency are
more prone to the hemolytic effects of naphthalene. Adverse effects on the kidney have
been reported in persons overexposed to naphthalene but these effects are believed to be
a consequence of hemolytic anemia, and not a direct effect. Hemolytic anemia has been
observed in laboratory animals exposed to naphthalene. Laboratory rodents exposed to
naphthalene vapor for 2 years (lifetime studies) developed non-neoplastic and neoplastic
tumors and inflammatory lesions of the nasal and respiratory tract. Cataracts and other
adverse effects on the eye have been observed in laboratory animals exposed to high
levels of naphthalene. Findings from a large number of bacterial and mammalian cell
mutation assays have been negative. A few studies have shown chromosomal effects
(elevated levels of Sister Chromatid Exchange or chromosomal aberrations) in vitro.
Naphthalene has been classified as Possibly Carcinogenic to Humans (2B) by IARC, based
on findings from studies in laboratory animals.

N-HEXANE: Long-term or repeated exposure to n-hexane can cause peripheral nerve
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damage. Initial symptoms are numbness of the fingers and toes. Also, motor weakness
can occur in the digits, but may also involve muscles of the arms, thighs and forearms. The
onset of these symptoms may be delayed for several months to a year after the beginning
of exposure. Testicular atrophy and partial to full loss of the germ cell line were observed in
sub-chronic high-dose inhalation studies of laboratory rodents. These effects appeared
irreversible. Rodent reproduction studies have shown evidence of reduced fetal weight but
no frank malformations.

PENTANES: Studies of pentane isomers in laboratory animals indicate exposure to
extremely high levels (roughly 10 vol.%) may induce cardiac arrhythmias (irregular
heartbeats) which may be serious or fatal.

ETHANOL: Repeated ingestion of ethanol can result in alcohol abuse, causing behavioral
changes, memory loss, impaired judgement, decreased appetite, irregular heartbeats, and
decreased fertility. Prolonged and repeated ingestion of ethanol has also been associated
with cancers of the mouth, pharynx, esophagus and liver. Ethanol ingestion by pregnant
women can cause miscarriage, low birth weight, premature birth and fetal alcohol
syndrome. In males, acute and chronic alcohol ingestion may affect gonadal hormone
levels. It may also affect the liver, kidney, brain, blood and cardiovascular system.

CARBON MONOXIDE: is a chemical asphyxiant with no warning properties (such as odor).
At 400-500 ppm for 1 hour headache and dyspnea may occur. If activity is increased,
symptoms of overexposure may include nausea, irritability, increased respiration, tinnitus,
sweating, chest pain, confusion, impaired judgement, dizziness, weakness, drowsiness,
ataxia, irregular heart beat, cyanosis and pallor. Levels in excess of 1000 ppm can result in
collapse, loss of conciousness, respiratory failure and death. Extremely high
concentrations (12,800 ppm) can cause immediate unconsciousness and death in 1-3
minutes. Repeated anoxia can lead to central nervous system damage and peripheral
neuropathy, with loss of sensation in the fingers, amnesia, and mental deterioration and
possible congestive heart failure. Damage may also occur to the fetus, lung, liver, kidney,
spleen, cardiovascular system and other organs.

COMBUSTION ENGINE EXHAUST: Chronic inhalation studies of gasoline engine exhaust
in mice, rats and hamsters did not produce any carcinogenic effects. Condensates/extracts
of gasoline engine exhaust produced an increase in tumors compared to controls when
testing by skin painting, subcutaneous injection, intratracheal instillation or implantation into
the lungs.

Adverse effects related to the physical, chemical and toxicological characteristics

Signs & Symptoms

Sensitization

Mutagenic effects

Nausea, vomiting, signs of nervous system depression: headache, drowsiness, dizziness,
loss of coordination, disorientation and fatigue.

Not expected to be a skin or respiratory sensitizer.

May cause genetic defects.

Carcinogenicity Cancer designations are listed in the table below.
Name ACGIH IARC NTP OSHA
(Class) (Class)
Gasoline Confirmed animal Possibly Carcinogenic (2B) Not Listed Not Listed
86290-81-5 carcinogen (A3)
Toluene Not Classifiable (A4) Not Classifiable (3) Not Listed Not Listed
108-88-3
Ethyl Alcohol Confirmed animal Carcinogenic (1) Known to be human Not Listed
64-17-5 carcinogen (A3) Alcoholic Beverages carcinogen - Alcoholic
Beverage Consumption
Xylene (mixed isomers) Not Classifiable (A4) Not Classifiable (3) Not Listed Not Listed
1330-20-7
1,2,4 Trimethylbenzene Not Listed Not Listed Not Listed Not Listed
95-63-6
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Benzene Confirmed human Carcinogenic to humans (1) Known to be human Known carcinogen
71-43-2 carcinogen (A1) carcinogen
n-Hexane Not Listed Not Listed Not Listed Not Listed
110-54-3
Ethylbenzene Confirmed animal Possible human carcinogen Not Listed Not Listed
100-41-4 carcinogen (A3) (2B)
Naphthalene Confirmed animal Possible human carcinogen | Reasonably anticipated to Not Listed
91-20-3 carcinogen (A3) (2B) be a human carcinogen
Reproductive toxicity Suspected of damaging fertility or the unborn child.
Specific Target Organ Toxicity Respiratory system. Central nervous system.

(STOT) - single exposure

Specific Target Organ Toxicity Not classified.
(STOT) - repeated exposure

Aspiration hazard May be fatal if swallowed or vomited and enters airways.

12. ECOLOGICAL INFORMATION

Ecotoxicity This product should be considered toxic to aquatic organisms, with the potential to cause
long lasting adverse effects in the aquatic environment.

Name Algae/aquatic plants Fish Toxicity to Crustacea
Microorganisms
Gasoline 72-hr EC50 = 56 mg/I 96-hr LC50 = 11 mg/I - 48-hr LC50 = 7.6 mg/|
86290-81-5 Algae Rainbow trout (static) Daphnia magna
Toluene 72-hr EC50 = 12.5 mg/I 96-hr LC50 <= 10 mg/l - 48-hr EC50 = 5.46-9.83 mg/l
108-88-3 Algae Rainbow trout Daphnia magna

48-hr EC50 = 11.5 mgl/I
Daphnia magna (Static)
Ethyl Alcohol - 96-hr LC50 >1,000 mg/I - 48-hr LC50 >1,000 mg/|
64-17-5 Rainbow Trout (static) Daphnia magna
96-hr LC50 >100 mg/l
Fathead minnow (static)

Xylene (mixed isomers) 72-hr EC50 = 11 mg/I 96-hr LC50 = 8 mg/l - 48-hr LC50 = 3.82 mgl/l
1330-20-7 Algae Rainbow trout Daphnia magna
1,2,4 Trimethylbenzene - 96-hr LC50 = 7.19-8.28 mg/l - 48-hr EC50 = 6.14 mg/L
95-63-6 Fathead minnow Daphnia magna
(flow-through)
Benzene 72-hr EC50 =29 mg/I 96-hr LC50 = 5.3 mg/l - 48-hr EC50 = 8.76-15.6 mg/l
71-43-2 Algae Rainbow trout Daphnia magna (Static)
(flow-through)
n-Hexane - 96-hr LC50 = 2.5 mg/I - -
110-54-3 Fathead minnow
Ethylbenzene 72-hr EC50 = 1.7-7.6 mg/| 96-hr LC50 = 4 mg/L - 48-hr EC50 = 1-4 mg/L
100-41-4 Algae Rainbow trout Daphnia magna
Naphthalene - 96-hr LC50 = 0.91-2.82 mg/I - 48-hr LC50 = 1.6 mg/l
91-20-3 Rainbow trout (static) Daphnia magna

96-hr LC50 = 1.99 mg/I
Fathead minnow (static)

Persistence and degradability Expected to be inherently biodegradable. The presence of ethanol in this product may
impede the biodegradation of benzene, toluene, ethylbenzene and xylene in groundwater,
resulting in elongated plumes of these constituents.

Bioaccummulation Has the potential to bioaccumulate.
Mobility in saoil May partition into air, soil and water.
Other adverse effects No information available.
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13. DISPOSAL CONSIDERATIONS

Description of Waste Residues
This material may be a flammable liquid waste.

Safe Handling of Wastes

Handle in accordance with applicable local, state, and federal regulations. Use personal protection measures as required. Use
appropriate grounding and bonding practices. Use only non-sparking tools. Do not expose to heat, open flames, strong oxidizers or
other sources of ignition. No smoking.

Disposal of Wastes / Methods of Disposal
The user is responsible for determining if any discarded material is a hazardous waste (40 CFR 262.11). Dispose of in accordance
with federal, state and local regulations.

Methods of Contaminated Packaging Disposal

Empty containers should be completely drained and then discarded or recycled, if possible. Do not cut, drill, grind or weld on empty
containers since explosive residues may be present. Dispose of in accordance with federal, state and local regulations.

14. TRANSPORT INFORMATION

DOT (49 CFR 172.101):

UN Proper shipping name: Gasoline
UN/Identification No: UN 1203
Transport Hazard Class(es): 3

Packing group: Il

TDG (Canada):

UN Proper shipping name: Gasoline
UN/Identification No: UN 1203
Transport Hazard Class(es): 3

Packing group: Il

15. REGULATORY INFORMATION

US Federal Regulatory Information:

US TSCA Chemical Inventory Section 8(b): This product and/or its components are listed on the TSCA
Chemical Inventory.

EPA Superfund Amendment & Reauthorization Act (SARA):

SARA Section 302: This product does not contain any component(s) included on EPA's Extremely Hazardous
Substance (EHS) List.
Name CERCLA/SARA - Section 302 Extremely Hazardous
Substances and TPQs
Gasoline NA
Toluene NA
Ethyl Alcohol NA
Xylene (mixed isomers) NA
1,2,4 Trimethylbenzene NA
Benzene NA
n-Hexane NA
Ethylbenzene NA
Naphthalene NA
SARA Section 304: This product may contain component(s) identified either as an EHS or a CERCLA

Hazardous substance which in case of a spill or release may be subject to SARA reporting
requirements:
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Name CERCLA/SARA - Hazardous Substances and their
Reportable Quantities
Gasoline NA
Toluene 1000 Ib final RQ
454 kg final RQ
Ethyl Alcohol NA
Xylene (mixed isomers) 100 Ib final RQ
45.4 kg final RQ
1,2,4 Trimethylbenzene NA
Benzene 10 Ib final RQ
4.54 kg final RQ
n-Hexane 5000 Ib final RQ
2270 kg final RQ
Ethylbenzene 1000 Ib final RQ
454 kg final RQ
Naphthalene 100 Ib final RQ

45.4 kg final RQ

SARA:
Acute Health Hazard
Chronic Health Hazard
Fire Hazard

SARA Section 313:

The following EPA hazard categories apply to this product:

This product may contain component(s), which if in exceedance of the de minimus

threshold, may be subject to the reporting requirements of SARA Title 11l Section 313 Toxic
Release Reporting (Form R).

Name CERCLA/SARA 313 Emission reporting:
Gasoline None
Toluene 1.0 % de minimis concentration
Ethyl Alcohol None
Xylene (mixed isomers) 1.0 % de minimis concentration
1,2,4 Trimethylbenzene None

Benzene 0.1 % de minimis concentration
n-Hexane 1.0 % de minimis concentration
Ethylbenzene 0.1 % de minimis concentration
Naphthalene 0.1 % de minimis concentration

State and Community Right-To-Know Regulations:

The following component(s) of this material are identified on the regulatory lists below:

Gasoline
Louisiana Right-To-Know:
California Proposition 65:
New Jersey Right-To-Know:
Pennsylvania Right-To-Know:
Massachusetts Right-To Know:
Florida Substance List:
Rhode Island Right-To-Know:
Michigan Critical Materials Register List:
Massachusetts Extraordinarily Hazardous Substances:
California - Regulated Carcinogens:
Pennsylvania RTK - Special Hazardous
Substances:
New Jersey - Special Hazardous Substances:
New Jersey - Environmental Hazardous
Substances List:

Illinois - Toxic Air Contaminants

SDS ID NO.: 0130MARO019

Product name: Marathon Petroleum Regular Unleaded Gasoline With Ethanol

Not Listed.
Not Listed.
SN 0957
Present
Present
Not Listed.
Not Listed.
Not Listed.
Not Listed.
Not Listed.
Not Listed.

Carcinogen; Flammable - third degree

SN 0957 TPQ: 10000 Ib (Under N.J.A.C. 7:1G, environmental
hazardous substances in mixtures such as gasoline or new and
used petroleum oil may be reported under these categories)
Present
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New York - Reporting of Releases Part 597 -
List of Hazardous Substances:
Toluene
Louisiana Right-To-Know:
California Proposition 65:

New Jersey Right-To-Know:
Pennsylvania Right-To-Know:
Massachusetts Right-To Know:
Florida Substance List:
Rhode Island Right-To-Know:
Michigan Critical Materials Register List:
Massachusetts Extraordinarily Hazardous Substances:
California - Regulated Carcinogens:
Pennsylvania RTK - Special Hazardous
Substances:
New Jersey - Special Hazardous Substances:
New Jersey - Environmental Hazardous
Substances List:
lllinois - Toxic Air Contaminants
New York - Reporting of Releases Part 597 -
List of Hazardous Substances:

Ethyl Alcohol
Louisiana Right-To-Know:
California Proposition 65:

New Jersey Right-To-Know:
Pennsylvania Right-To-Know:
Massachusetts Right-To Know:
Florida Substance List:
Rhode Island Right-To-Know:
Michigan Critical Materials Register List:
Massachusetts Extraordinarily Hazardous Substances:
California - Regulated Carcinogens:
Pennsylvania RTK - Special Hazardous
Substances:
New Jersey - Special Hazardous Substances:
New Jersey - Environmental Hazardous
Substances List:
lllinois - Toxic Air Contaminants
New York - Reporting of Releases Part 597 -
List of Hazardous Substances:

Xylene (mixed isomers)
Louisiana Right-To-Know:
California Proposition 65:
New Jersey Right-To-Know:
Pennsylvania Right-To-Know:
Massachusetts Right-To Know:
Florida Substance List:
Rhode Island Right-To-Know:
Michigan Critical Materials Register List:
Massachusetts Extraordinarily Hazardous Substances:
California - Regulated Carcinogens:
Pennsylvania RTK - Special Hazardous
Substances:
New Jersey - Special Hazardous Substances:
New Jersey - Environmental Hazardous
Substances List:

SDS ID NO.: 0130MARO019

Product name: Marathon Petroleum Regular Unleaded Gasoline With Ethanol

Not Listed.

Not Listed.

Developmental toxicity, initial date 1/1/91
Female reproductive toxicity, initial date 8/7/09
SN 1866

Environmental hazard

Present

Not Listed.

Toxic (skin); Flammable (skin)

100 Ib Annual usage threshold

Not Listed.

Not Listed.

Not Listed.

Flammable - third degree; Teratogen
SN 1866 TPQ: 500 Ib

Present
1000 Ib RQ (air); 1 Ib RQ (land/water)

Not Listed.

Carcinogen, initial date 4/29/11 (in alcoholic beverages)
Carcinogen, initial date 7/1/88 (when associated with alcohol
abuse)

Developmental toxicity, initial date 10/1/87 (in alcoholic
beverages)

SN 0844

Present

Teratogen

Not Listed.

Toxic; Flammable

Not Listed.

Not Listed.

Not Listed.

Not Listed.

Carcinogen; Flammable - third degree; Mutagen; Teratogen
Not Listed.

Present
Not Listed.

Not Listed.

Not Listed.

SN 2014

Environmental hazard
Present

Not Listed.

Toxic (skin); Flammable (skin)
100 Ib Annual usage threshold
Not Listed.

Not Listed.

Not Listed.

all isomers

Flammable - third degree
SN 2014 TPQ: 500 Ib
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lllinois - Toxic Air Contaminants
New York - Reporting of Releases Part 597 -
List of Hazardous Substances:

1,2,4 Trimethylbenzene

Louisiana Right-To-Know:

California Proposition 65:

New Jersey Right-To-Know:

Pennsylvania Right-To-Know:

Massachusetts Right-To Know:

Florida Substance List:

Rhode Island Right-To-Know:

Michigan Critical Materials Register List:
Massachusetts Extraordinarily Hazardous Substances:
California - Regulated Carcinogens:
Pennsylvania RTK - Special Hazardous
Substances:

New Jersey - Special Hazardous Substances:
New Jersey - Environmental Hazardous
Substances List:

lllinois - Toxic Air Contaminants

New York - Reporting of Releases Part 597 -
List of Hazardous Substances:

Benzene

Louisiana Right-To-Know:
California Proposition 65:

New Jersey Right-To-Know:

Pennsylvania Right-To-Know:

Massachusetts Right-To Know:

Florida Substance List:

Rhode Island Right-To-Know:

Michigan Critical Materials Register List:
Massachusetts Extraordinarily Hazardous Substances:
California - Regulated Carcinogens:
Pennsylvania RTK - Special Hazardous
Substances:

New Jersey - Special Hazardous Substances:
New Jersey - Environmental Hazardous
Substances List:

lllinois - Toxic Air Contaminants

New York - Reporting of Releases Part 597 -
List of Hazardous Substances:

n-Hexane

Louisiana Right-To-Know:

California Proposition 65:

New Jersey Right-To-Know:

Pennsylvania Right-To-Know:

Massachusetts Right-To Know:

Florida Substance List:

Rhode Island Right-To-Know:

Michigan Critical Materials Register List:
Massachusetts Extraordinarily Hazardous Substances:
California - Regulated Carcinogens:
Pennsylvania RTK - Special Hazardous
Substances:

New Jersey - Special Hazardous Substances:
New Jersey - Environmental Hazardous
Substances List:

lllinois - Toxic Air Contaminants

Present
1000 Ib RQ (air); 1 Ib RQ (land/water)

Not Listed.
Not Listed.
SN 1929
Present
Present
Not Listed.
Toxic

Not Listed.
Not Listed.
Not Listed.
Not Listed.

Not Listed.
Not Listed.

Present
Not Listed.

Not Listed.

Carcinogen, initial date 2/27/87

Developmental toxicity, initial date 12/26/97

Male reproductive toxicity, initial date 12/26/97
SN 0197

Environmental hazard; Special hazardous substance
Carcinogen; Extraordinarily hazardous

Not Listed.

Toxic (skin); Flammable (skin); Carcinogen (skin)
100 Ib Annual usage threshold

Carcinogen; Extraordinarily hazardous

Not Listed.

Present

Carcinogen; Flammable - third degree; Mutagen
SN 0197 TPQ: 500 Ib

Present
10 Ib RQ (air); 1 Ib RQ (land/water)

Not Listed.
Not Listed.
SN 1340
Present
Present
Not Listed.
Toxic; Flammable
Not Listed.
Not Listed.
Not Listed.
Not Listed.

Flammable - third degree
SN 1340 TPQ: 500 Ib

Present

Product name: Marathon Petroleum Regular Unleaded Gasoline With Ethanol
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Canada DSL/NDSL Inventory:

Canadian Regulatory Information:

New York - Reporting of Releases Part 597 -
List of Hazardous Substances:

1 1b RQ (air); 1 Ib RQ (land/water)

Ethylbenzene
Louisiana Right-To-Know: Not Listed.
California Proposition 65: Carcinogen, initial date 6/11/04
New Jersey Right-To-Know: SN 0851
Pennsylvania Right-To-Know: Environmental hazard
Massachusetts Right-To Know: Present
Florida Substance List: Not Listed.
Rhode Island Right-To-Know: Toxic; Flammable
Michigan Critical Materials Register List: Not Listed.
Massachusetts Extraordinarily Hazardous Substances: Not Listed.
California - Regulated Carcinogens: Not Listed.
Pennsylvania RTK - Special Hazardous Not Listed.

Substances:

New Jersey - Special Hazardous Substances:
New Jersey - Environmental Hazardous
Substances List:

Illinois - Toxic Air Contaminants

New York - Reporting of Releases Part 597 -
List of Hazardous Substances:

Naphthalene

Louisiana Right-To-Know:
California Proposition 65:

New Jersey Right-To-Know:
Pennsylvania Right-To-Know:
Massachusetts Right-To Know:

Carcinogen; flammable - Third degree
SN 0851 TPQ: 500 Ib

Present
1000 Ib RQ (air); 1 Ib RQ (land/water)

Not Listed.

Carcinogen, initial date 4/19/02

SN 1322 SN 3758

Environmental hazard Present (particulate)
Present

Florida Substance List: Not Listed.
Rhode Island Right-To-Know: Toxic; Flammable
Michigan Critical Materials Register List: Not Listed.
Massachusetts Extraordinarily Hazardous Substances: Not Listed.
California - Regulated Carcinogens: Not Listed.
Pennsylvania RTK - Special Hazardous Not Listed.
Substances:

New Jersey - Special Hazardous Substances: Carcinogen

New Jersey - Environmental Hazardous
Substances List:

lllinois - Toxic Air Contaminants

New York - Reporting of Releases Part 597 -
List of Hazardous Substances:

or are exempt.

SN 1322 TPQ: 500 Ib (Reportable at the de minimis quantity of

>0.1%)
Present
100 Ib RQ (air); 1 Ib RQ (land/water)

This product and/or its components are listed either on the Domestic Substances List (DSL)

"This product has been classified in accordance with the hazard criteria of the Controlled

Products Regulations and the (M)SDS contains all the information required by the
Controlled Products Regulations."

Name Canada - WHMIS: Classifications of Canada - WHMIS: Ingredient
Substances: Disclosure:
Gasoline B2,D2A,D2B 0.1%
Toluene B2,D2A,D2B 0.1%
Ethyl Alcohol B2,D2B 0.1%
Xylene (mixed isomers) B2,D2A,D2B m-, o-isomers 1.0%; p-isomer 0.1%
1,2,4 Trimethylbenzene B3 1
Benzene B2,D2A,D2B 0.1%
n-Hexane B2,D2A,D2B 1%
Ethylbenzene B2,D2A,D2B 0.1%
Naphthalene B4,D2A 0.1%
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NOTE: Not Applicable.

16. OTHER INFORMATION

Prepared By Toxicology and Product Safety
Revision Date: 05/14/2015

Revision Note:

Disclaimer

The information provided in this Safety Data Sheet is correct to the best of our knowledge, information and belief at the
date of its publication. The information is intended as guidance for safe handling, use, processing, storage,
transportation, accidental release, clean-up and disposal and is not considered a warranty or quality specification. The
information relates only to the specific material designated and may not be valid for such material used in combination
with any other materials or in any process, unless specified in the text.
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SAFETY DATA SHEET Alrgas

Helium

Section 1. Identification
GHS product identifier : Helium
Chemical name : Helium
Other means of : helium (dot); Helium-4; He; o-Helium; UN 1046,Helium USP
identification
Product use : Synthetic/Analytical chemistry.
Synonym : helium (dot); Helium-4; He; o-Helium; UN 1046,Helium USP
SDS # : 001025
Supplier's details : Airgas USA, LLC and its affiliates

259 North Radnor-Chester Road

Suite 100

Radnor, PA 19087-5283
1-610-687-5253

24-hour telephone : 1-866-734-3438

Section 2. Hazards identification

OSHA/HCS status : This material is considered hazardous by the OSHA Hazard Communication Standard
(29 CFR 1910.1200).
Classification of the : GASES UNDER PRESSURE - Compressed gas

substance or mixture

GHS label elements
Hazard pictograms

Signal word : Warning

Hazard statements : Contains gas under pressure; may explode if heated.
May displace oxygen and cause rapid suffocation.

Precautionary statements
General : Read and follow all Safety Data Sheets (SDS’S) before use. Read label before use.
Keep out of reach of children. If medical advice is needed, have product container or
label at hand. Close valve after each use and when empty. Use equipment rated for
cylinder pressure. Do not open valve until connected to equipment prepared for use.
Use a back flow preventative device in the piping. Use only equipment of compatible
materials of construction.

Prevention : Not applicable.
Response : Not applicable.
Storage : Protect from sunlight when ambient temperature exceeds 52°C/125°F. Store in a well-
ventilated place.
Disposal : Not applicable.
Hazards not otherwise : In addition to any other important health or physical hazards, this product may displace
classified oxygen and cause rapid suffocation.

Date of issue/Date of revision 12/12/2016 Date of previous issue : No previous validation Version :0.01 1/10




Helium

Section 3. Composition/information on ingredients

Substance/mixture
Chemical name

Other means of
identification

CAS number/other identifiers

: Substance
: Helium
: helium (dot); Helium-4; He; o-Helium; UN 1046,Helium USP

CAS number : 7440-59-7

Product code : 001025

Ingredient name % CAS number
Helium 100 7440-59-7

Any concentration shown as a range is to protect confidentiality or is due to batch variation.

There are no additional ingredients present which, within the current knowledge of the supplier and in the
concentrations applicable, are classified as hazardous to health or the environment and hence require reporting

in this section.

Occupational exposure limits, if available, are listed in Section 8.

Section 4. First aid measures

Description of necessary first aid measures

Eye contact

Inhalation

Skin contact

Ingestion

: Immediately flush eyes with plenty of water, occasionally lifting the upper and lower

eyelids. Check for and remove any contact lenses. Continue to rinse for at least 10
minutes. Get medical attention if irritation occurs.

: Remove victim to fresh air and keep at rest in a position comfortable for breathing. If

not breathing, if breathing is irregular or if respiratory arrest occurs, provide artificial
respiration or oxygen by trained personnel. It may be dangerous to the person providing
aid to give mouth-to-mouth resuscitation. Get medical attention if adverse health effects
persist or are severe. If unconscious, place in recovery position and get medical
attention immediately. Maintain an open airway. Loosen tight clothing such as a collar,
tie, belt or waistband.

: Flush contaminated skin with plenty of water. Remove contaminated clothing and

shoes. Get medical attention if symptoms occur. Wash clothing before reuse. Clean
shoes thoroughly before reuse.

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

Most important symptoms/effects, acute and delayed

Potential acute health effects

Eye contact
Inhalation
Skin contact
Frostbite
Ingestion

: Contact with rapidly expanding gas may cause burns or frostbite.
: No known significant effects or critical hazards.

: Contact with rapidly expanding gas may cause burns or frostbite.
: Try to warm up the frozen tissues and seek medical attention.

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

Over-exposure signs/symptoms

Eye contact
Inhalation
Skin contact
Ingestion

: No specific data.
: No specific data.
. No specific data.
: No specific data.

Indication of immediate medical attention and special treatment needed. if necessary

Notes to physician

Specific treatments

: Treat symptomatically. Contact poison treatment specialist immediately if large

quantities have been ingested or inhaled.

: No specific treatment.
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Helium

Section 4. First aid measures

Protection of first-aiders : No action shall be taken involving any personal risk or without suitable training. It may
be dangerous to the person providing aid to give mouth-to-mouth resuscitation.

See toxicological information (Section 11)

Section 5. Fire-fighting measures

Extinquishing media

Suitable extinguishing : Use an extinguishing agent suitable for the surrounding fire.

media

Unsuitable extinguishing : None known.

media
Specific hazards arising : Contains gas under pressure. In a fire or if heated, a pressure increase will occur and
from the chemical the container may burst or explode.

Hazardous thermal : No specific data.

decomposition products

Special protective actions : Promptly isolate the scene by removing all persons from the vicinity of the incident if

for fire-fighters there is a fire. No action shall be taken involving any personal risk or without suitable
training. Contact supplier immediately for specialist advice. Move containers from fire
area if this can be done without risk. Use water spray to keep fire-exposed containers

cool.
Special protective : Fire-fighters should wear appropriate protective equipment and self-contained breathing
equipment for fire-fighters apparatus (SCBA) with a full face-piece operated in positive pressure mode.

Section 6. Accidental release measures

Personal precautions, protective equipment and emergency procedures

For non-emergency : No action shall be taken involving any personal risk or without suitable training.

personnel Evacuate surrounding areas. Keep unnecessary and unprotected personnel from
entering. Avoid breathing gas. Provide adequate ventilation. Wear appropriate
respirator when ventilation is inadequate. Put on appropriate personal protective
equipment.

For emergency responders : If specialised clothing is required to deal with the spillage, take note of any information
in Section 8 on suitable and unsuitable materials. See also the information in "For non-
emergency personnel”.

Environmental precautions : Ensure emergency procedures to deal with accidental gas releases are in place to avoid
contamination of the environment. Inform the relevant authorities if the product has
caused environmental pollution (sewers, waterways, soil or air).

Methods and materials for containment and cleaning up
Small spill : Immediately contact emergency personnel. Stop leak if without risk.

Large spill : Immediately contact emergency personnel. Stop leak if without risk. Note: see Section
1 for emergency contact information and Section 13 for waste disposal.

Section 7. Handling and storage

Precautions for safe handling
Protective measures : Put on appropriate personal protective equipment (see Section 8). Contains gas under
pressure. Avoid contact with eyes, skin and clothing. Avoid breathing gas. Empty
containers retain product residue and can be hazardous. Do not puncture or incinerate
container. Use equipment rated for cylinder pressure. Close valve after each use and
when empty. Protect cylinders from physical damage; do not drag, roll, slide, or drop.
Use a suitable hand truck for cylinder movement.
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Section 7. Handling

and storage

Advice on general
occupational hygiene

Conditions for safe storage,
including any
incompatibilities

: Eating, drinking and smoking should be prohibited in areas where this material is

handled, stored and processed. Workers should wash hands and face before eating,
drinking and smoking. Remove contaminated clothing and protective equipment before
entering eating areas. See also Section 8 for additional information on hygiene
measures.

: Store in accordance with local regulations. Store in a segregated and approved area.

Store away from direct sunlight in a dry, cool and well-ventilated area, away from
incompatible materials (see Section 10). Keep container tightly closed and sealed until
ready for use. Cylinders should be stored upright, with valve protection cap in place,
and firmly secured to prevent falling or being knocked over. Cylinder temperatures
should not exceed 52 °C (125 °F).

Section 8. Exposure controls/personal protection

Control parameters
Occupational exposure limits

Ingredient name

Exposure limits

Helium

Oxygen Depletion [Asphyxiant]

Appropriate engineering
controls

Environmental exposure
controls

Individual protection measures
Hygiene measures

Eyel/face protection

Skin protection
Hand protection

Body protection

Other skin protection

Respiratory protection

: Good general ventilation should be sufficient to control worker exposure to airborne

contaminants.

: Emissions from ventilation or work process equipment should be checked to ensure

they comply with the requirements of environmental protection legislation. In some
cases, fume scrubbers, filters or engineering modifications to the process equipment
will be necessary to reduce emissions to acceptable levels.

: Wash hands, forearms and face thoroughly after handling chemical products, before

eating, smoking and using the lavatory and at the end of the working period.
Appropriate techniques should be used to remove potentially contaminated clothing.
Wash contaminated clothing before reusing. Ensure that eyewash stations and safety
showers are close to the workstation location.

: Safety eyewear complying with an approved standard should be used when a risk

assessment indicates this is necessary to avoid exposure to liquid splashes, mists,
gases or dusts. If contact is possible, the following protection should be worn, unless
the assessment indicates a higher degree of protection: safety glasses with side-
shields.

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

worn at all times when handling chemical products if a risk assessment indicates this is
necessary. Considering the parameters specified by the glove manufacturer, check
during use that the gloves are still retaining their protective properties. It should be
noted that the time to breakthrough for any glove material may be different for different
glove manufacturers. In the case of mixtures, consisting of several substances, the
protection time of the gloves cannot be accurately estimated.

: Personal protective equipment for the body should be selected based on the task being

performed and the risks involved and should be approved by a specialist before
handling this product.

: Appropriate footwear and any additional skin protection measures should be selected

based on the task being performed and the risks involved and should be approved by a
specialist before handling this product.

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

standard if a risk assessment indicates this is necessary. Respirator selection must be
based on known or anticipated exposure levels, the hazards of the product and the safe
working limits of the selected respirator.
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Section 9. Physical and chemical properties

Appearance
Physical state

Color
Molecular weight
Molecular formula
Boiling/condensation point
Melting/freezing point
Critical temperature

Odor

Odor threshold

pH

Flash point

Burning time

Burning rate
Evaporation rate
Flammability (solid, gas)

Lower and upper explosive
(flammable) limits

Vapor pressure

Vapor density

Specific Volume (ft 3/Ib)
Gas Density (Ib/ft 3)
Relative density
Solubility

Solubility in water

Partition coefficient: n-
octanol/water

Auto-ignition temperature
Decomposition temperature
SADT

Viscosity

: Gas. [Compressed gas.]
: Colorless.

: 4 g/mole

: He

1 -268.9°C (-452°F)

1 -272.2°C (-458°F)

1 -267.9°C (-450.2°F)

: Odorless.
: Not available.

. Not available.

[Product does not sustain combustion.]

: Not applicable.
: Not applicable.
: Not available.
: Not available.
: Not available.

: Not available.
: 014 (Air=1)
: 96.1538

: 0.0104

: Not applicable.
: Not available.
: Not available.
: 0.28

Liquid Density@BP: 7.8 Ib/ft3 (125 kg/m3)

: Not available.
: Not available.
: Not available.
: Not applicable.

Section 10. Stabilit

and reactivity

Reactivity

Chemical stability

Possibility of hazardous
reactions

Conditions to avoid

Incompatible materials

Hazardous decomposition
products

Hazardous polymerization

. No specific test data related to reactivity available for this product or its ingredients.

: The product is stable.

: Under normal conditions of storage and use, hazardous reactions will not occur.

No specific data.

: No specific data.

: Under normal conditions of storage and use, hazardous decomposition products should

not be produced.

: Under normal conditions of storage and use, hazardous polymerization will not occur.

Date of issue/Date of revision

12/12/2016

Date of previous issue : No previous validation Version :0.01 5/10




Helium

Section 10. Stability and reactivity

Irritation/Corrosion
Not available.

Sensitization
Not available.

Mutagenicity
Not available.

Carcinogenicity
Not available.

Reproductive toxicity
Not available.

Teratogenicity
Not available.

Specific target organ toxicity (single exposure
Not available.

Specific target organ toxicity (repeated exposure
Not available.

Aspiration hazard
Not available.

Information on the likely : Not available.
routes of exposure

Potential acute health effects

Eye contact : Contact with rapidly expanding gas may cause burns or frostbite.
Inhalation : No known significant effects or critical hazards.

Skin contact : Contact with rapidly expanding gas may cause burns or frostbite.
Ingestion : As this product is a gas, refer to the inhalation section.

Symptoms related to the physical. chemical and toxicological characteristics

Eye contact : No specific data.
Inhalation : No specific data.
Skin contact : No specific data.
Ingestion : No specific data.

Delayed and immediate effects and also chronic effects from short and long term exposure
Short term exposure

Potential immediate : Not available.
effects
Potential delayed effects : Not available.
Long term exposure
Potential immediate : Not available.
effects
Potential delayed effects : Not available.
Potential chronic health effects
Not available.
General : No known significant effects or critical hazards.
Carcinogenicity : No known significant effects or critical hazards.

Date of issue/Date of revision 12/12/2016 Date of previous issue : No previous validation
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Helium

Section 11. Toxicological information

Mutagenicity
Teratogenicity

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

Developmental effects

Fertility effects

Numerical measures of toxicity

: No known significant effects or critical hazards.

: No known significant effects or critical hazards.

Acute toxicity estimates

Not available.

Section 12. Ecological information

Toxicity
Not available.

Persistence and degradability

Not available.

Bioaccumulative potential

Product/ingredient name LogPow BCF Potential
Helium 0.28 - low
Mobility in soil

Soil/lwater partition

coefficient (Koc)

Other adverse effects

: Not available.

: No known significant effects or critical hazards.

Section 13. Disposal considerations

Disposal methods

: The generation of waste should be avoided or minimized wherever possible. Disposal

of this product, solutions and any by-products should at all times comply with the
requirements of environmental protection and waste disposal legislation and any
regional local authority requirements. Dispose of surplus and non-recyclable products
via a licensed waste disposal contractor. Waste should not be disposed of untreated to
the sewer unless fully compliant with the requirements of all authorities with jurisdiction.
Empty Airgas-owned pressure vessels should be returned to Airgas. Waste packaging
should be recycled. Incineration or landfill should only be considered when recycling is
not feasible. This material and its container must be disposed of in a safe way. Empty
containers or liners may retain some product residues. Do not puncture or incinerate
container.

Section 14. Transport information

DOT TDG Mexico IMDG IATA
UN number UN1046 UN1046 UN1046 UN1046 UN1046
UN proper HELIUM, HELIUM, HELIUM, HELIUM, HELIUM,
shipping name COMPRESSED COMPRESSED COMPRESSED COMPRESSED COMPRESSED
Transport 2.2 2.2 2.2 2.2
hazard class(es) i i i i
Date of issue/Date of revision 12/12/2016 Date of previous issue : No previous validation Version :0.01




Helium

Section 14. Transport information

Packing group

Environment

No.

No.

No.

No.

No.

Additional
information

Limited guantity
Yes.

Packaging instruction
Passenger aircraft

Quantity limitation: 75
kg

Cargo aircraft
Quantity limitation: 150
kg

Product classified as
per the following
sections of the
Transportation of
Dangerous Goods
Regulations: 2.13-2.17
(Class 2).

Explosive Limit and

Limited Quantity Index
0.125

Passenger Carrying
Road or Rail Index

75

Passenger and Cargo_
AircraftQuantity
limitation: 75 kg

Cargo Aircraft Only
Quantity limitation: 150

kg

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

product.”

Special precautions for user

Transport in bulk according

: Transport within user’s premises: always transport in closed containers that are

upright and secure. Ensure that persons transporting the product know what to do in the

event of an accident or spillage.

to Annex Il of MARPOL
73/78 and the IBC Code

: Not available.

Section 15. Regulatory information

U.S. Federal regulations

: TSCA 8(a) CDR Exempt/Partial exemption: Not determined

United States inventory (TSCA 8b): This material is listed or exempted.

Clean Air Act Section 112 : Not listed
(b) Hazardous Air

Pollutants (HAPs)

Clean Air Act Section 602 : Not listed
Class | Substances

Clean Air Act Section 602 : Not listed
Class Il Substances

DEA List | Chemicals : Not listed
(Precursor Chemicals)

DEA List Il Chemicals : Not listed

(Essential Chemicals)

SARA 302/304
Composition/information on ingredients
No products were found.
SARA 304 RQ

SARA 311/312
Classification

Composition/information on ingredients

: Not applicable.

: Sudden release of pressure

Name % Fire Sudden Reactive Immediate |Delayed
hazard |release of (acute) (chronic)
pressure health health
hazard hazard
Helium 100 No. Yes. No. No. No.
Date of issue/Date of revision 12/12/2016 Date of previous issue : No previous validation Version :0.01 8/10




Helium

Section 15. Regulatory information

State regulations

Massachusetts : This material is listed.
New York : This material is not listed.
New Jersey : This material is listed.
Pennsylvania : This material is listed.

International requlations
International lists

National inventory

Australia : This material is listed or exempted.
Canada : This material is listed or exempted.
China : This material is listed or exempted.
Europe : This material is listed or exempted.
Japan : Not determined.

Malaysia : Not determined.

New Zealand : This material is listed or exempted.
Philippines : This material is listed or exempted.
Republic of Korea : This material is listed or exempted.
Taiwan : This material is listed or exempted.

Canada
WHMIS (Canada) :Class A: Compressed gas.

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

Canadian NPRI: This material is not 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.

Section 16. Other information

Canada Label requirements : Class A: Compressed gas.

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

o
Flammability 0

3

Caution: HMIS® ratings are based on a 0-4 rating scale, with 0 representing minimal hazards or risks, and 4
representing significant hazards or risks Although HMIS® ratings are not required on SDSs under 29 CFR 1910.
1200, the preparer may choose to provide them. HMIS® ratings are to be used with a fully implemented HMIS®
program. HMIS® is a registered mark of the National Paint & Coatings Association (NPCA). HMIS® materials
may be purchased exclusively from J. J. Keller (800) 327-6868.

The customer is responsible for determining the PPE code for this material.
National Fire Protection Association (U.S.A.

Flammability
Health 00 Instability/Reactivity
@ Special

Reprinted with permission from NFPA 704-2001, Identification of the Hazards of Materials for Emergency
Response Copyright ©1997, National Fire Protection Association, Quincy, MA 02269. This reprinted material is
not the complete and official position of the National Fire Protection Association, on the referenced subject
which is represented only by the standard in its entirety.

Date of issue/Date of revision 12/12/2016 Date of previous issue : No previous validation Version :0.01 9/10




Helium

Section 16. Other information

Copyright ©2001, National Fire Protection Association, Quincy, MA 02269. This warning system is intended to
be interpreted and applied only by properly trained individuals to identify fire, health and reactivity hazards of
chemicals. The user is referred to certain limited number of chemicals with recommended classifications in
NFPA 49 and NFPA 325, which would be used as a guideline only. Whether the chemicals are classified by NFPA
or not, anyone using the 704 systems to classify chemicals does so at their own risk.

Procedure used to derive the classification

Classification Justification

Press. Gas Comp. Gas, H280 Expert judgment
History

Date of printing 1 2/12/2016

Date of issue/Date of 1 2/12/2016

revision

Date of previous issue : No previous validation

Version : 0.01
Key to abbreviations : ATE = Acute Toxicity Estimate

BCF = Bioconcentration Factor

GHS = Globally Harmonized System of Classification and Labelling of Chemicals
IATA = International Air Transport Association

IBC = Intermediate Bulk Container

IMDG = International Maritime Dangerous Goods

LogPow = logarithm of the octanol/water partition coefficient

MARPOL 73/78 = International Convention for the Prevention of Pollution From Ships,
1973 as modified by the Protocol of 1978. ("Marpol" = marine pollution)

UN = United Nations

References : Not available.
7 Indicates information that has changed from previously issued version.
Notice to reader

To the best of our knowledge, the information contained herein is accurate. However, neither the above-named
supplier, nor any of its subsidiaries, assumes any liability whatsoever for the accuracy or completeness of the
information contained herein.

Final determination of suitability of any material is the sole responsibility of the user. All materials may present
unknown hazards and should be used with caution. Although certain hazards are described herein, we cannot
guarantee that these are the only hazards that exist.

Date of issue/Date of revision 12/12/2016 Date of previous issue : No previous validation Version :0.01 10/10




@ Fisher Scientific

Part of Thermo Fisher Scientific

SAFETY DATA SHEET

Creation Date 24-Aug-2009 Revision Date 10-Jan-2017 Revision Number 3

1. Identification
Product Name Hydrochloric Acid

Cat No. : Al144-212; A144-212L.C; A144-500; A144-500LB; A144-500LC;
Al144-612GAL; A144C-212; A144C-212EA; A144P-19; A144P-20;
A144S-212; A144S-212EA; A144S-500; A144SI-212

Synonyms Muriatic acid
Recommended Use Laboratory chemicals.
Uses advised against No Information available

Details of the supplier of the safety data sheet

Company Supplier Emergency Telephone Number
Fisher Scientific Fisher Scientific UK CHEMTREC®), Inside the USA:
One Reagent Lane Bishop Meadow Rd 800-424-9300

Fair Lawn, NJ 07410 Loughborough, Leicestershire, LE1I1 CHEMTREC®, Outside the USA:
Tel: (201) 796-7100 5RG Great Britain 001-703-527-3887

Tel: 01509 231166

2. Hazard(s) identification

Classification
This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1910.1200)

Corrosive to metals Category 1
Skin Corrosion/irritation Category 1 B
Serious Eye Damage/Eye Irritation Category 1
Specific target organ toxicity (single exposure) Category 3

Target Organs - Respiratory system.

Label Elements

Signal Word
Danger

Hazard Statements

May be corrosive to metals

Causes severe skin burns and eye damage
May cause respiratory irritation
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>

Precautionary Statements

Prevention

Do not breathe dust/fume/gas/mist/vapors/spray

Wash face, hands and any exposed skin thoroughly after handling

Wear protective gloves/protective clothing/eye protection/face protection

Use only outdoors or in a well-ventilated area

Keep only in original container

Response

Immediately call a POISON CENTER or doctor/physician

Inhalation

IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for breathing
Skin

IF ON SKIN (or hair): Take off immediately all contaminated clothing. Rinse skin with water/shower
Wash contaminated clothing before reuse

Eyes

IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do. Continue rinsing
Ingestion

IF SWALLOWED: Rinse mouth. DO NOT induce vomiting

Spills

Absorb spillage to prevent material damage

Storage

Store locked up

Store in a well-ventilated place. Keep container tightly closed

Store in corrosive resistant polypropylene container with a resistant inliner

Store in a dry place

Disposal

Dispose of contents/container to an approved waste disposal plant

Hazards not otherwise classified (HNOC)

None identified

3. Composition / information on ingredients

Component CAS-No Weight %
Water 7732-18-5 62-65
Hydrochloric acid 7647-01-0 35-38

4. First-aid measures

Eye Contact Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes.
Immediate medical attention is required.

Skin Contact Wash off immediately with plenty of water for at least 15 minutes. Immediate medical
attention is required.

Inhalation Move to fresh air. If breathing is difficult, give oxygen. Do not use mouth-to-mouth method if
victim ingested or inhaled the substance; give artificial respiration with the aid of a pocket
mask equipped with a one-way valve or other proper respiratory medical device. Immediate
medical attention is required.
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Ingestion Do not induce vomiting. Call a physician or Poison Control Center immediately.

Most important symptoms/effects  Causes burns by all exposure routes. Product is a corrosive material. Use of gastric
lavage or emesis is contraindicated. Possible perforation of stomach or esophagus should
be investigated: Ingestion causes severe swelling, severe damage to the delicate tissue
and danger of perforation

Notes to Physician Treat symptomatically

5. Fire-fighting measures
Suitable Extinguishing Media Substance is nonflammable; use agent most appropriate to extinguish surrounding fire.

Unsuitable Extinguishing Media No information available

Flash Point No information available

Method - No information available
Autoignition Temperature No information available
Explosion Limits

Upper No data available

Lower No data available

Sensitivity to Mechanical Impact No information available
Sensitivity to Static Discharge No information available

Specific Hazards Arising from the Chemical
Corrosive Material. Causes burns by all exposure routes. Thermal decomposition can lead to release of irritating gases and vapors.

Hazardous Combustion Products

Hydrogen chloride gas

Protective Equipment and Precautions for Firefighters

As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full
protective gear.

NFPA
Health Flammability Instability Physical hazards
3 0 0 N/A

6. Accidental release measures

Personal Precautions Use personal protective equipment. Ensure adequate ventilation. Evacuate personnel to
safe areas. Keep people away from and upwind of spill/leak. Do not get in eyes, on skin, or
on clothing.

Environmental Precautions Should not be released into the environment. See Section 12 for additional ecological
information.

Methods for Containment and Clean Soak up with inert absorbent material. Keep in suitable, closed containers for disposal.
Up

7. Handling and storage

Handling Wear personal protective equipment. Do not breathe vapors or spray mist. Do not get in
eyes, on skin, or on clothing. Do not ingest.

Storage Keep containers tightly closed in a dry, cool and well-ventilated place. Corrosives area.

8. Exposure controls / personal protection

Exposure Guidelines
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Revision Date 10-Jan-2017

Component ACGIH TLV OSHA PEL NIOSH IDLH
Hydrochloric acid Ceiling: 2 ppm Ceiling: 5 ppm IDLH: 50 ppm
Ceiling: 7 mg/m3 Ceiling: 5 ppm

(Vacated) Ceiling: 5 ppm Ceiling: 7 mg/m3

(Vacated) Ceiling: 7 mg/m3

Component Quebec Mexico OEL (TWA) Ontario TWAEV

Hydrochloric acid Ceiling: 5 ppm Ceiling: 5 ppm CEV: 2 ppm
Ceiling: 7.5 mg/m3 Ceiling: 7 mg/m3

Legend

ACGIH - American Conference of Governmental Industrial Hygienists
OSHA - Occupational Safety and Health Administration

NIOSH IDLH: The National Institute for Occupational Safety and Health Immediately Dangerous to Life or Health

Engineering Measures

Personal Protective Equipment

Eye/face Protection

Ensure that eyewash stations and safety showers are close to the workstation location.

Wear appropriate protective eyeglasses or chemical safety goggles as described by

OSHA's eye and face protection regulations in 29 CFR 1910.133 or European Standard

EN166.
Skin and body protection

Respiratory Protection

Wear appropriate protective gloves and clothing to prevent skin exposure.

Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard

EN 149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if
exposure limits are exceeded or if irritation or other symptoms are experienced.

Hygiene Measures

Handle in accordance with good industrial hygiene and safety practice.

9. Physical and chemical properties

Physical State
Appearance
Odor
Odor Threshold
pH
Melting Point/Range
Boiling Point/Range
Flash Point
Evaporation Rate
Flammability (solid,gas)
Flammability or explosive limits
Upper
Lower
Vapor Pressure
Vapor Density
Specific Gravity
Solubility
Partition coefficient; n-octanol/water
Autoignition Temperature
Decomposition Temperature
Viscosity
Molecular Formula
Molecular Weight

Liquid

Colorless

pungent

No information available
<1

-35 °C / -31 °F

57 °C / 135 °F @ 760 mmHg
No information available

No information available

Not applicable

No data available

No data available

125 mbar @ 20 °C
1.27

1.18

Soluble in water

No data available

No information available
No information available
1.8 mPa.s @ 15°C
HCI.H20

36.46

10. Stability and reactivity
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Reactive Hazard
Stability
Conditions to Avoid

Incompatible Materials

None known, based on information available
Stable under normal conditions.
Incompatible products. Excess heat.

Metals, Strong oxidizing agents, Bases, sodium hypochlorite, Amines, Fluorine, Cyanides,
Alkaline

Hazardous Decomposition Products Hydrogen chloride gas

Hazardous Polymerization

Hazardous Reactions

Hazardous polymerization does not occur.

Contact with metals may evolve flammable hydrogen gas.

11. Toxicological information

Acute Toxicity

Product Information

Oral LD50 Based on ATE data, the classification criteria are not met. ATE > 2000 mg/kg.
Dermal LD50 Based on ATE data, the classification criteria are not met. ATE > 2000 mg/kg.
Vapor LC50 Based on ATE data, the classification criteria are not met. ATE > 20 mg/I.
Component Information

Component LD50 Oral LD50 Dermal LC50 Inhalation

Water

- Not listed Not listed

Hydrochloric acid

238 - 277 mg/kg (Rat) > 5010 mg/kg ( Rabbit) 1.68mg/L (Rat)1h

Toxicologically Synergistic

Products

No information available

Delayed and immediate effects as well as chronic effects from short and long-term exposure

Irritation
Sensitization

Carcinogenicity

Causes burns by all exposure routes
No information available

The table below indicates whether each agency has listed any ingredient as a carcinogen.

Component CAS-No IARC NTP ACGIH OSHA Mexico
Water 7732-18-5 Not listed Not listed Not listed Not listed Not listed
Hydrochloric acid 7647-01-0 Not listed Not listed Not listed Not listed Not listed

IARC: (International Agency for Research on Cancer)
Group 1 - Carcinogenic to Humans

Group 2A - Probably Carcinogenic to Humans

Group 2B - Possibly Carcinogenic to Humans

IARC: (International Agency for Research on Cancer)

Mutagenic Effects No information available

Reproductive Effects No information available.
Developmental Effects No information available.
Teratogenicity No information available.

STOT - single exposure
STOT - repeated exposure

Respiratory system
None known
Aspiration hazard No information available

Symptoms / effects,both acute and Product is a corrosive material. Use of gastric lavage or emesis is contraindicated.

delayed Possible perforation of stomach or esophagus should be investigated: Ingestion causes
severe swelling, severe damage to the delicate tissue and danger of perforation
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Endocrine Disruptor Information No information available

Other Adverse Effects The toxicological properties have not been fully investigated.

12. Ecological information

Ecotoxicity
Do not empty into drains. Large amounts will affect pH and harm aquatic organisms.
Component Freshwater Algae Freshwater Fish Microtox Water Flea
Hydrochloric acid - 282 mg/L LC50 96 h - 56mg/L EC50 72h Daphnia

Gambusia affinis
mg/L LC50 48 h Leucscus

idus
Persistence and Degradability Persistence is unlikely based on information available.
Bioaccumulation/ Accumulation No information available.
Mobility Will likely be mobile in the environment due to its water solubility.

13. Disposal considerations

Waste Disposal Methods Chemical waste generators must determine whether a discarded chemical is classified as a
hazardous waste. Chemical waste generators must also consult local, regional, and
national hazardous waste regulations to ensure complete and accurate classification.

14. Transport information

DOT
UN-No UN1789
Proper Shipping Name HYDROCHLORIC ACID
Hazard Class 8
Packing Group I
DG
UN-No UN1789
Proper Shipping Name HYDROCHLORIC ACID
Hazard Class 8
Packing Group I
IATA
UN-No UN1789
Proper Shipping Name Hydrochloric acid
Hazard Class 8
Packing Group I
IMDG/IMO
UN-No UN1789
Proper Shipping Name Hydrochloric acid
Hazard Class 8

Packing Group 1]

15. Regulatory information

International Inventories

Component TSCA | DSL | NDSL | EINECS |ELINCS| NLP [ PICCS | ENCS [ AICS | IECSC | KECL
Water X X - 231-791-2 - X - X X X
Hydrochloric acid X X - 231-595-7 - X X X X X
Legend:
X - Listed

E - Indicates a substance that is the subject of a Section 5(e) Consent order under TSCA.

F - Indicates a substance that is the subject of a Section 5(f) Rule under TSCA.

N - Indicates a polymeric substance containing no free-radical initiator in its inventory name but is considered to cover the designated
polymer made with any free-radical initiator regardless of the amount used.

P - Indicates a commenced PMN substance

R - Indicates a substance that is the subject of a Section 6 risk management rule under TSCA.
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S - Indicates a substance that is identified in a proposed or final Significant New Use Rule

T - Indicates a substance that is the subject of a Section 4 test rule under TSCA.

XU - Indicates a substance exempt from reporting under the Inventory Update Rule, i.e. Partial Updating of the TSCA Inventory Data Base
Production and Site Reports (40 CFR 710(B).

Y1 - Indicates an exempt polymer that has a number-average molecular weight of 1,000 or greater.

Y2 - Indicates an exempt polymer that is a polyester and is made only from reactants included in a specified list of low concern reactants
that comprises one of the eligibility criteria for the exemption rule.

U.S. Federal Regulations

TSCA 12(b) Not applicable
SARA 313
Component CAS-No Weight % SARA 313 - Threshold
Values %
Hydrochloric acid 7647-01-0 35-38 1.0

SARA 311/312 Hazard Categories

Acute Health Hazard Yes

Chronic Health Hazard Yes

Fire Hazard No

Sudden Release of Pressure Hazard No

Reactive Hazard No
CWA (Clean Water Act)

Component CWA - Hazardous CWA - Reportable CWA - Toxic Pollutants |CWA - Priority Pollutants
Substances Quantities
Hydrochloric acid X 5000 Ib - -
Clean Air Act
Component HAPS Data Class 1 Ozone Depletors Class 2 Ozone Depletors
Hydrochloric acid X -
OSHA Occupational Safety and Health Administration
Not applicable
Component Specifically Regulated Chemicals Highly Hazardous Chemicals
Hydrochloric acid - TQ: 5000 Ib

CERCLA
This material, as supplied, contains one or more substances regulated as a hazardous substance under the Comprehensive
Environmental Response Compensation and Liability Act (CERCLA) (40 CFR 302)

Component Hazardous Substances RQs CERCLA EHS RQs
Hydrochloric acid 5000 Ib 5000 Ib
California Proposition 65 This product does not contain any Proposition 65 chemicals

U.S. State Right-to-Know

Reqgulations
Component Massachusetts New Jersey Pennsylvania Illinois Rhode Island
Water - - X - -
Hydrochloric acid X X X X X

U.S. Department of Transportation

Reportable Quantity (RQ): Y
DOT Marine Pollutant N
DOT Severe Marine Pollutant N

U.S. Department of Homeland Security
This product contains the following DHS chemicals:
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Component DHS Chemical Facility Anti-Terrorism Standard
Hydrochloric acid 0 Ib STQ (anhydrous); 11250 Ib STQ (37% concentration or
greater)

Other International Requlations

Mexico - Grade No information available

Canada
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations (CPR) and
the MSDS contains all the information required by the CPR

WHMIS Hazard Class D1A Very toxic materials
E Corrosive material

16. Other information

Prepared By Regulatory Affairs
Thermo Fisher Scientific
Email: EMSDS.RA@thermofisher.com

Creation Date 24-Aug-2009

Revision Date 10-Jan-2017

Print Date 10-Jan-2017

Revision Summary SDS sections updated; 2; 3; 11
Disclaimer

The information provided in this Safety Data Sheet is correct to the best of our knowledge, information and belief at the
date of its publication. The information given is designed only as a guidance for safe handling, use, processing, storage,
transportation, disposal and release and is not to be considered a warranty or quality specification. The information
relates only to the specific material designated and may not be valid for such material used in combination with any other
materials or in any process, unless specified in the text

End of SDS
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SAFETY DATA SHEET Alrgas

an Air Liquide company

Isobutylene
Section 1. Identification
GHS product identifier : Isobutylene
Chemical name : 2-methylpropene
Other means of : 1-Propene, 2-methyl-; Isobutene; Isobutylene; 1-Propene, 2-methyl- (isobutene); 1,
identification 1-Dimethylethylene; Isopropylidenemethylene; iso-Butene; i-Butene; 2-Methylpropylene;
2-Methyl-2-propene; 2-Methyl-1-propene
Product type : Gas.
Product use : Synthetic/Analytical chemistry.
Synonym : 1-Propene, 2-methyl-; Isobutene; Isobutylene; 1-Propene, 2-methyl- (isobutene); 1,

1-Dimethylethylene; Isopropylidenemethylene; iso-Butene; i-Butene;
2-Methylpropylene; 2-Methyl-2-propene; 2-Methyl-1-propene

SDS # : 001031

Supplier's details : Airgas USA, LLC and its affiliates
259 North Radnor-Chester Road
Suite 100

Radnor, PA 19087-5283
1-610-687-5253

24-hour telephone : 1-866-734-3438

Section 2. Hazards identification

OSHA/HCS status : This material is considered hazardous by the OSHA Hazard Communication Standard
(29 CFR 1910.1200).

Classification of the : FLAMMABLE GASES - Category 1

substance or mixture GASES UNDER PRESSURE - Liquefied gas

GHS label elements
Hazard pictograms

Signal word : Danger

Hazard statements : Extremely flammable gas.
May form explosive mixtures with air.
Contains gas under pressure; may explode if heated.
May displace oxygen and cause rapid suffocation.

Precautionary statements

General : Read and follow all Safety Data Sheets (SDS’S) before use. Read label before use.
Keep out of reach of children. If medical advice is needed, have product container or
label at hand. Close valve after each use and when empty. Use equipment rated for
cylinder pressure. Do not open valve until connected to equipment prepared for use.
Use a back flow preventative device in the piping. Use only equipment of compatible
materials of construction. Always keep container in upright position. Approach
suspected leak area with caution.

Prevention : Keep away from heat, hot surfaces, sparks, open flames and other ignition sources. No
smoking.
Response : Leaking gas fire: Do not extinguish, unless leak can be stopped safely. Eliminate all
ignition sources if safe to do so.
Storage : Protect from sunlight. Store in a well-ventilated place.
Disposal : Not applicable.
Hazards not otherwise : In addition to any other important health or physical hazards, this product may displace
classified oxygen and cause rapid suffocation.

Date of issue/Date of revision :5/10/2018 Date of previous issue :7/11/2016 Version :0.02 1/11
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Section 3. Composition/information on ingredients

Substance/mixture
Chemical name

Other means of
identification

: Substance
: 2-methylpropene
: 1-Propene, 2-methyl-; Isobutene; Isobutylene; 1-Propene, 2-methyl- (isobutene); 1,

1-Dimethylethylene; Isopropylidenemethylene; iso-Butene; i-Butene; 2-Methylpropylene;
2-Methyl-2-propene; 2-Methyl-1-propene

Product code : 001031
CAS number/other identifiers
CAS number : 115-11-7
Ingredient name % CAS number
Isobutylene 100 115-11-7

Any concentration shown as a range is to protect confidentiality or is due to batch variation.

There are no additional ingredients present which, within the current knowledge of the supplier and in the
concentrations applicable, are classified as hazardous to health or the environment and hence require reporting

in this section.

Occupational exposure limits, if available, are listed in Section 8.

Section 4. First aid measures

Description of necessary first aid measures

Eye contact

Inhalation

Skin contact

Ingestion

: Immediately flush eyes with plenty of water, occasionally lifting the upper and lower

eyelids. Check for and remove any contact lenses. Continue to rinse for at least 10
minutes. Get medical attention if irritation occurs.

: Remove victim to fresh air and keep at rest in a position comfortable for breathing. If

not breathing, if breathing is irregular or if respiratory arrest occurs, provide artificial
respiration or oxygen by trained personnel. It may be dangerous to the person providing
aid to give mouth-to-mouth resuscitation. Get medical attention if adverse health effects
persist or are severe. If unconscious, place in recovery position and get medical
attention immediately. Maintain an open airway. Loosen tight clothing such as a collar,
tie, belt or waistband.

: Flush contaminated skin with plenty of water. Remove contaminated clothing and

shoes. To avoid the risk of static discharges and gas ignition, soak contaminated
clothing thoroughly with water before removing it. Get medical attention if symptoms
occur. Wash clothing before reuse. Clean shoes thoroughly before reuse.

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

Most important symptoms/effects, acute and delayed

Potential acute health effects

Eye contact
Inhalation
Skin contact
Frostbite
Ingestion

: No known significant effects or critical hazards.

: No known significant effects or critical hazards.

: No known significant effects or critical hazards.

: Try to warm up the frozen tissues and seek medical attention.
: As this product is a gas, refer to the inhalation section.

Over-exposure signs/symptoms

Eye contact
Inhalation
Skin contact
Ingestion

: No specific data.
: No specific data.
: No specific data.
: No specific data.

Indication of immediate medical attention and special treatment needed., if necessary

Notes to physician

Specific treatments

: Treat symptomatically. Contact poison treatment specialist immediately if large

quantities have been ingested or inhaled.

: No specific treatment.

Date of issue/Date of revision 1 5/10/2018 Date of previous issue :7/11/2016 Version :0.02 2/11




Isobutylene

Section 4. First aid measures

Protection of first-aiders

: No action shall be taken involving any personal risk or without suitable training. It may

be dangerous to the person providing aid to give mouth-to-mouth resuscitation.

See toxicological information (Section 11)

Section 5. Fire-fighting measures

Extinquishing media
Suitable extinguishing
media

Unsuitable extinguishing
media

Specific hazards arising
from the chemical

Hazardous thermal

decomposition products

Special protective actions
for fire-fighters

Special protective
equipment for fire-fighters

: Use an extinguishing agent suitable for the surrounding fire.

: None known.

: Contains gas under pressure. Extremely flammable gas. In a fire or if heated, a

pressure increase will occur and the container may burst, with the risk of a subsequent
explosion.

: Decomposition products may include the following materials:

carbon dioxide
carbon monoxide

: Promptly isolate the scene by removing all persons from the vicinity of the incident if

there is a fire. No action shall be taken involving any personal risk or without suitable
training. Contact supplier immediately for specialist advice. Move containers from fire
area if this can be done without risk. Use water spray to keep fire-exposed containers
cool. If involved in fire, shut off flow immediately if it can be done without risk. If this is
impossible, withdraw from area and allow fire to burn. Fight fire from protected location
or maximum possible distance. Eliminate all ignition sources if safe to do so.

: Fire-fighters should wear appropriate protective equipment and self-contained breathing

apparatus (SCBA) with a full face-piece operated in positive pressure mode.

Section 6. Accidental release measures

Personal precautions. protective equipment and emergency procedures

For non-emergency
personnel

For emergency responders

Environmental precautions

: Accidental releases pose a serious fire or explosion hazard. No action shall be taken

involving any personal risk or without suitable training. Evacuate surrounding areas.
Keep unnecessary and unprotected personnel from entering. Shut off all ignition
sources. No flares, smoking or flames in hazard area. Avoid breathing gas. Provide
adequate ventilation. Wear appropriate respirator when ventilation is inadequate. Put
on appropriate personal protective equipment.

: If specialized clothing is required to deal with the spillage, take note of any information in

Section 8 on suitable and unsuitable materials. See also the information in "For non-
emergency personnel”.

: Ensure emergency procedures to deal with accidental gas releases are in place to avoid

contamination of the environment. Inform the relevant authorities if the product has
caused environmental pollution (sewers, waterways, soil or air).

Methods and materials for containment and cleaning up

Small spill

Large spill

: Immediately contact emergency personnel. Stop leak if without risk. Use spark-proof

tools and explosion-proof equipment.

: Immediately contact emergency personnel. Stop leak if without risk. Use spark-proof

tools and explosion-proof equipment. Note: see Section 1 for emergency contact
information and Section 13 for waste disposal.

Date of issue/Date of revision

1 5/10/2018

Date of previous issue :7/11/2016 Version :0.02 3/11




Isobutylene

Section 7. Handling and storage

Precautions for safe handling
Protective measures

Advice on general
occupational hygiene

Conditions for safe storage,
including any
incompatibilities

: Put on appropriate personal protective equipment (see Section 8). Contains gas under

pressure. Avoid breathing gas. Use only with adequate ventilation. Wear appropriate
respirator when ventilation is inadequate. Do not enter storage areas and confined
spaces unless adequately ventilated. Do not puncture or incinerate container. Use
equipment rated for cylinder pressure. Close valve after each use and when empty.
Protect cylinders from physical damage; do not drag, roll, slide, or drop. Use a suitable
hand truck for cylinder movement.

Use only non-sparking tools. Avoid contact with eyes, skin and clothing. Empty
containers retain product residue and can be hazardous. Store and use away from heat,
sparks, open flame or any other ignition source. Use explosion-proof electrical
(ventilating, lighting and material handling) equipment.

: Eating, drinking and smoking should be prohibited in areas where this material is

handled, stored and processed. Workers should wash hands and face before eating,
drinking and smoking. Remove contaminated clothing and protective equipment before
entering eating areas. See also Section 8 for additional information on hygiene
measures.

: Store in accordance with local regulations. Store in a segregated and approved area.

Store away from direct sunlight in a dry, cool and well-ventilated area, away from
incompatible materials (see Section 10). Eliminate all ignition sources. Cylinders
should be stored upright, with valve protection cap in place, and firmly secured to
prevent falling or being knocked over. Cylinder temperatures should not exceed 52 °C
(125 °F). Keep container tightly closed and sealed until ready for use. See Section 10
for incompatible materials before handling or use.

Section 8. Exposure controls/personal protection

Control parameters
Occupational exposure limits

Ingredient name

Exposure limits

Isobutylene

ACGIH TLV (United States, 3/2017).
TWA: 250 ppm 8 hours.

Appropriate engineering
controls

Environmental exposure
controls

Individual protection measures
Hygiene measures

Eyelface protection

Skin protection

: Use only with adequate ventilation. Use process enclosures, local exhaust ventilation or

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

: Emissions from ventilation or work process equipment should be checked to ensure

they comply with the requirements of environmental protection legislation. In some
cases, fume scrubbers, filters or engineering modifications to the process equipment
will be necessary to reduce emissions to acceptable levels.

: Wash hands, forearms and face thoroughly after handling chemical products, before

eating, smoking and using the lavatory and at the end of the working period.
Appropriate techniques should be used to remove potentially contaminated clothing.
Wash contaminated clothing before reusing. Ensure that eyewash stations and safety
showers are close to the workstation location.

: Safety eyewear complying with an approved standard should be used when a risk

assessment indicates this is necessary to avoid exposure to liquid splashes, mists,
gases or dusts. If contact is possible, the following protection should be worn, unless
the assessment indicates a higher degree of protection: safety glasses with side-
shields.
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Isobutylene

Section 8. Exposure controls/personal protection

Hand protection

Body protection

Other skin protection

Respiratory protection

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

worn at all times when handling chemical products if a risk assessment indicates this is
necessary. Considering the parameters specified by the glove manufacturer, check
during use that the gloves are still retaining their protective properties. It should be
noted that the time to breakthrough for any glove material may be different for different
glove manufacturers. In the case of mixtures, consisting of several substances, the
protection time of the gloves cannot be accurately estimated.

: Personal protective equipment for the body should be selected based on the task being

performed and the risks involved and should be approved by a specialist before
handling this product. When there is a risk of ignition from static electricity, wear anti-
static protective clothing. For the greatest protection from static discharges, clothing
should include anti-static overalls, boots and gloves.

: Appropriate footwear and any additional skin protection measures should be selected

based on the task being performed and the risks involved and should be approved by a
specialist before handling this product.

: Based on the hazard and potential for exposure, select a respirator that meets the

appropriate standard or certification. Respirators must be used according to a
respiratory protection program to ensure proper fitting, training, and other important
aspects of use. Respirator selection must be based on known or anticipated exposure
levels, the hazards of the product and the safe working limits of the selected respirator.

Section 9. Physical and chemical properties

Appearance
Physical state

Color
Odor
Odor threshold
pH
Melting point
Boiling point
Critical temperature
Flash point
Evaporation rate
Flammability (solid, gas)

Lower and upper explosive
(flammable) limits

Vapor pressure

Vapor density

Specific Volume (ft */Ib)
Gas Density (Ib/ft 3)
Relative density

Solubility

Solubility in water

Partition coefficient: n-
octanol/water

Auto-ignition temperature
Decomposition temperature
Viscosity

Flow time (ISO 2431)
Molecular weight

Aerosol product
Heat of combustion

: Gas. [Compressed gas.]

: Colorless.

: Characteristic.

: Not available.

. Not available.

1 -140.7°C (-221.3°F)

: -6.9°C (19.6°F)

1 144.75°C (292.6°F)

: Closed cup: -76.1°C (-105°F)
: Not available.

: Extremely flammable in the presence of the following materials or conditions: open

flames, sparks and static discharge and oxidizing materials.

: Lower: 1.8%

Upper: 9.6%

1 24.3 (psig)

i 1.94 (Air=1)

1 6.6845

: 0.1496 (25°C /77 to °F)
: Not applicable.

: Not available.

: 0.26 g/l

1 2.34

1 465°C (869°F)
: Not available.
: Not applicable.
: Not available.
: 56.12 g/mole

1 -45029034 J/kg

Date of issue/Date of revision
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Isobutylene

Section 10. Stability and reactivity

Reactivity . No specific test data related to reactivity available for this product or its ingredients.
Chemical stability : The product is stable.

Possibility of hazardous : Under normal conditions of storage and use, hazardous reactions will not occur.
reactions

Conditions to avoid : Avoid all possible sources of ignition (spark or flame). Do not pressurize, cut, weld,

braze, solder, drill, grind or expose containers to heat or sources of ignition.

Incompatible materials : Oxidizers

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

Hazardous polymerization : Under normal conditions of storage and use, hazardous polymerization will not occur.

Section 11. Toxicological information

Information on toxicological effects
Acute toxicity

Product/ingredient name Result Species

Dose

Exposure

Isobutylene LC50 Inhalation Vapor Rat

550000 mg/m?3

4 hours

Irritation/Corrosion
Not available.

Sensitization
Not available.

Mutagenicity
Not available.

Carcinogenicity
Not available.

Reproductive toxicity
Not available.

Teratogenicity
Not available.

Specific target organ toxicity (single exposure
Not available.

Specific target organ toxicity (repeated exposure
Not available.

Aspiration hazard
Not available.

Information on the likely : Not available.
routes of exposure

Potential acute health effects
Eye contact : No known significant effects or critical hazards.
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Isobutylene

Section 11. Toxicological information

Inhalation
Skin contact
Ingestion

Symptoms related to the physical. chemical and toxicological characteristics
: No specific data.

: No specific data.
: No specific data.
: No specific data.

Eye contact
Inhalation
Skin contact
Ingestion

: No known significant effects or critical hazards.
: No known significant effects or critical hazards.
: As this product is a gas, refer to the inhalation section.

Delayed and immediate effects and also chronic effects from short and long term exposure

Short term exposure
Potential immediate
effects

Potential delayed effects
Long term exposure

Potential immediate
effects

Potential delayed effects

: Not available.

: Not available.

: Not available.

: Not available.

Potential chronic health effects

Not available.

General
Carcinogenicity
Mutagenicity
Teratogenicity
Developmental effects
Fertility effects

Numerical measures of toxicity

Acute toxicity estimates
Not available.

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

Section 12. Ecological information

Toxicity
Not available.

Persistence and degradability
Not available.

Bioaccumulative potential

Product/ingredient name LogPow BCF Potential
Isobutylene 2.34 - low
Mobility in soil
Soil/water partition : Not available.
coefficient (Koc)
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Isobutylene

Section 12. Ecological information

Other adverse effects

: No known significant effects or critical hazards.

Section 13. Disposal considerations

Disposal methods

: The generation of waste should be avoided or minimized wherever possible. Disposal

of this product, solutions and any by-products should at all times comply with the
requirements of environmental protection and waste disposal legislation and any
regional local authority requirements. Dispose of surplus and non-recyclable products
via a licensed waste disposal contractor. Waste should not be disposed of untreated to
the sewer unless fully compliant with the requirements of all authorities with jurisdiction.
Empty Airgas-owned pressure vessels should be returned to Airgas. Waste packaging
should be recycled. Incineration or landfill should only be considered when recycling is
not feasible. This material and its container must be disposed of in a safe way. Empty
containers or liners may retain some product residues. Do not puncture or incinerate
container.

Section 14. Transport information

DOT TDG Mexico IMDG IATA
UN number UN1055 UN1055 UN1055 UN1055 UN1055
UN proper ISOBUTYLENE ISOBUTYLENE ISOBUTYLENE ISOBUTYLENE ISOBUTYLENE
shipping name
Transport 2.1 2.1 2.1 2.1 2.1
hazard class(es)
Packing group |- - - - -
Environmental |No. No. No. No. No.
hazards

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

product.”

Additional information
DOT Classification

TDG Classification

IATA

Special precautions for user

: Limited quantity Yes.

Quantity limitation Passenger aircraft/rail: Forbidden. Cargo aircraft: 150 kg.
Special provisions 19, T50

: Product classified as per the following sections of the Transportation of Dangerous

Goods Regulations: 2.13-2.17 (Class 2).

Explosive Limit and Limited Quantity Index 0.125
ERAP Index 3000

Passenger Carrying Ship Index Forbidden
Passenger Carrying Road or Rail Index Forbidden
Special provisions 29

: Quantity limitation Passenger and Cargo Aircraft: Forbidden. Cargo Aircraft Only: 150

kg.

: Transport within user’s premises: always transport in closed containers that are

upright and secure. Ensure that persons transporting the product know what to do in the
event of an accident or spillage.

Transport in bulk according : Not available.

to Annex Il of MARPOL and

the IBC Code
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Isobutylene

Section 15. Regulatory information

U.S. Federal regulations

Clean Air Act Section 112
(b) Hazardous Air
Pollutants (HAPs)

Clean Air Act Section 602
Class | Substances

Clean Air Act Section 602
Class Il Substances

DEA List | Chemicals
(Precursor Chemicals)

DEA List Il Chemicals
(Essential Chemicals)

SARA 302/304

: TSCA 8(a) CDR Exempt/Partial exemption: Not determined

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

: Not listed

: Not listed

: Not listed

: Not listed

: Not listed

Composition/information on ingredients

No products were found.

SARA 304 RQ
SARA 311/312
Classification

State regulations
Massachusetts

New York
New Jersey
Pennsylvania

International requlations

: Not applicable.

Refer to Section 2: Hazards Identification of this SDS for classification of substance.

: This material is listed.
: This material is not listed.
: This material is listed.
: This material is listed.

Chemical Weapon Convention List Schedules I. Il & lll Chemicals

Not listed.

Montreal Protocol (Annexes A, B, C. E)

Not listed.

Stockholm Convention on Persistent Organic Pollutants

Not listed.

Rotterdam Convention on Prior Informed Consent (PIC)

Not listed.

UNECE Aarhus Protocol on POPs and Heavy Metals

Not listed.

Inventory list
Australia
Canada
China
Europe
Japan

Malaysia

New Zealand
Philippines
Republic of Korea

: This material is listed or exempted.
: This material is listed or exempted.
: This material is listed or exempted.
: This material is listed or exempted.

: Japan inventory (ENCS): This material is listed or exempted.

Japan inventory (ISHL): Not determined.
: Not determined.
: This material is listed or exempted.
: This material is listed or exempted.
: This material is listed or exempted.

Date of issue/Date of revision
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Isobutylene

Section 15. Regulat

Taiwan
Thailand
Turkey
United States
Viet Nam

ory information

: This material is listed or exempted.
: Not determined.
: Not determined.
: This material is listed or exempted.
: Not determined.

Section 16. Other information

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

/11
Flammability 4

3

Caution: HMIS® ratings are based on a 0-4 rating scale, with 0 representing minimal hazards or risks, and 4
representing significant hazards or risks. Although HMIS® ratings and the associated label are not required on
SDSs or products leaving a facility under 29 CFR 1910.1200, the preparer may choose to provide them. HMIS®
ratings are to be used with a fully implemented HMIS® program. HMIS® is a registered trademark and service
mark of the American Coatings Association, Inc.

The customer is responsible for determining the PPE code for this material. For more information on HMIS®
Personal Protective Equipment (PPE) codes, consult the HMIS® Implementation Manual.

National Fire Protection Association (U.S.A.

Health

Flammability
Instability/Reactivity
Special

Reprinted with permission from NFPA 704-2001, Identification of the Hazards of Materials for Emergency
Response Copyright ©1997, National Fire Protection Association, Quincy, MA 02269. This reprinted material is
not the complete and official position of the National Fire Protection Association, on the referenced subject
which is represented only by the standard in its entirety.

Copyright ©2001, National Fire Protection Association, Quincy, MA 02269. This warning system is intended to
be interpreted and applied only by properly trained individuals to identify fire, health and reactivity hazards of
chemicals. The user is referred to certain limited number of chemicals with recommended classifications in
NFPA 49 and NFPA 325, which would be used as a guideline only. Whether the chemicals are classified by NFPA
or not, anyone using the 704 systems to classify chemicals does so at their own risk.

Procedure used to derive the classification

Classification Justification

FLAMMABLE GASES - Category 1 Expert judgment
GASES UNDER PRESSURE - Liquefied gas Expert judgment
History

Date of printing : 5/10/2018

Date of issue/Date of 5/10/2018

revision

Date of previous issue : 7/11/2016

Version : 0.02

Key to abbreviations

: ATE = Acute Toxicity Estimate

BCF = Bioconcentration Factor

GHS = Globally Harmonized System of Classification and Labelling of Chemicals
IATA = International Air Transport Association

IBC = Intermediate Bulk Container

IMDG = International Maritime Dangerous Goods

LogPow = logarithm of the octanol/water partition coefficient

MARPOL = International Convention for the Prevention of Pollution From Ships, 1973

Date of issue/Date of revision
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Isobutylene

Section 16. Other information

as modified by the Protocol of 1978. ("Marpol" = marine pollution)
UN = United Nations

References : Not available.
Notice to reader

To the best of our knowledge, the information contained herein is accurate. However, neither the above-named
supplier, nor any of its subsidiaries, assumes any liability whatsoever for the accuracy or completeness of the
information contained herein.

Final determination of suitability of any material is the sole responsibility of the user. All materials may present
unknown hazards and should be used with caution. Although certain hazards are described herein, we cannot
guarantee that these are the only hazards that exist.
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SAFETY DATA SHEET Alrgas

Isopropyl Alcohol (Isopropanol)

Section 1. Identification

GHS product identifier : Isopropyl Alcohol (Isopropanol)
Chemical name : Isopropyl alcohol
Other means of : propan-2-ol; 2-Propanol; isopropanol; isopropyl alcohol
identification
Product use : Synthetic/Analytical chemistry.
Synonym : propan-2-ol; 2-Propanol; isopropanol; isopropyl alcohol
SDS # : 001105
Supplier's details : Airgas USA, LLC and its affiliates
259 North Radnor-Chester Road
Suite 100

Radnor, PA 19087-5283
1-610-687-5253

Emergency telephone : 1-866-734-3438

number (with hours of

operation)

Section 2. Hazards identification

OSHA/HCS status : This material is considered hazardous by the OSHA Hazard Communication Standard
(29 CFR 1910.1200).

Classification of the : FLAMMABLE LIQUIDS - Category 2

substance or mixture SERIOUS EYE DAMAGE/ EYE IRRITATION - Category 2
SPECIFIC TARGET ORGAN TOXICITY (SINGLE EXPOSURE) (Narcotic effects) -
Category 3

GHS label elements
Hazard pictograms

Signal word : Danger

Hazard statements : Highly flammabile liquid and vapor.
May form explosive mixtures with air.
Causes serious eye irritation.
May cause drowsiness and dizziness.

Precautionary statements

General : Read label before use. Keep out of reach of children. If medical advice is needed,
have product container or label at hand.
Prevention : Wear protective gloves. Wear eye or face protection. Keep away from heat, sparks,

open flames and hot surfaces. - No smoking. Use explosion-proof electrical, ventilating,
lighting and all material-handling equipment. Use only non-sparking tools. Take
precautionary measures against static discharge. Keep container tightly closed. Use
only outdoors or in a well-ventilated area. Avoid breathing vapor. Wash hands
thoroughly after handling. Use and store only outdoors or in a well ventilated place.

Date of issue/Date of revision : 5/20/2015. Date of previous issue :10/28/2014. Version :0.02 1/14
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Isopropyl Alcohol (Isopropanol)

Section 2. Hazards identification

Response

Storage
Disposal

Hazards not otherwise
classified

: IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for

breathing. Call a POISON CENTER or physician if you feel unwell. IF ON SKIN (or
hair): Take off immediately all contaminated clothing. Rinse skin with water or shower.
IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if
present and easy to do. Continue rinsing. If eye irritation persists: Get medical attention.

: Store locked up. Store in a well-ventilated place. Keep cool.
: Dispose of contents and container in accordance with all local, regional, national and

international regulations.

: None known.

Section 3. Composition/information on ingredients

Substance/mixture
Chemical name

Other means of
identification

CAS number/other identifiers

: Substance
: Isopropyl alcohol
: propan-2-ol; 2-Propanol; isopropanol; isopropyl alcohol

CAS number : 67-63-0

Product code : 001105

Ingredient name % CAS number
propan-2-ol 100 67-63-0

There are no additional ingredients present which, within the current knowledge of the supplier and in the
concentrations applicable, are classified as hazardous to health or the environment and hence require reporting

in this section.

Occupational exposure limits, if available, are listed in Section 8.

Section 4. First aid measures

Description of necessary first aid measures

Eye contact

Inhalation

Skin contact

Ingestion

: Immediately flush eyes with plenty of water, occasionally lifting the upper and lower

eyelids. Check for and remove any contact lenses. Continue to rinse for at least 10
minutes. Get medical attention.

: Remove victim to fresh air and keep at rest in a position comfortable for breathing. If it

is suspected that fumes are still present, the rescuer should wear an appropriate mask
or self-contained breathing apparatus. If not breathing, if breathing is irregular or if
respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel. It
may be dangerous to the person providing aid to give mouth-to-mouth resuscitation.
Get medical attention. If necessary, call a poison center or physician. If unconscious,
place in recovery position and get medical attention immediately. Maintain an open
airway. Loosen tight clothing such as a collar, tie, belt or waistband.

: Flush contaminated skin with plenty of water. Remove contaminated clothing and

shoes. Get medical attention if symptoms occur. Wash clothing before reuse. Clean
shoes thoroughly before reuse.

: Wash out mouth with water. Remove dentures if any. Remove victim to fresh air and

keep at rest in a position comfortable for breathing. If material has been swallowed and
the exposed person is conscious, give small quantities of water to drink. Stop if the
exposed person feels sick as vomiting may be dangerous. Do not induce vomiting
unless directed to do so by medical personnel. If vomiting occurs, the head should be
kept low so that vomit does not enter the lungs. Get medical attention. If necessary,
call a poison center or physician. Never give anything by mouth to an unconscious
person. If unconscious, place in recovery position and get medical attention

Date of issue/Date of revision
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Isopropyl Alcohol (Isopropanol)

Section 4. First aid measures

immediately. Maintain an open airway. Loosen tight clothing such as a collar, tie, belt
or waistband.

Most important symptoms/effects. acute and delayed
Potential acute health effects

Eye contact : Causes serious eye irritation.

Inhalation : Can cause central nervous system (CNS) depression. May cause drowsiness and
dizziness.

Skin contact : No known significant effects or critical hazards.

Frostbite : Try to warm up the frozen tissues and seek medical attention.

Ingestion : Can cause central nervous system (CNS) depression. Irritating to mouth, throat and
stomach.

Over-exposure signs/symptoms

Eye contact : Adverse symptoms may include the following:
pain or irritation
watering
redness

Inhalation : Adverse symptoms may include the following:
nausea or vomiting
headache

drowsiness/fatigue
dizziness/vertigo

unconsciousness
Skin contact : No specific data.
Ingestion : No specific data.

Indication of immediate medical attention and special treatment needed. if necessary

Notes to physician : Treat symptomatically. Contact poison treatment specialist immediately if large
quantities have been ingested or inhaled.

Specific treatments : No specific treatment.

Protection of first-aiders : No action shall be taken involving any personal risk or without suitable training. If it is

suspected that fumes are still present, the rescuer should wear an appropriate mask or
self-contained breathing apparatus. It may be dangerous to the person providing aid to
give mouth-to-mouth resuscitation.

See toxicological information (Section 11)

Section 5. Fire-fighting measures

Extinquishing media

Suitable extinguishing : Use dry chemical, CO., water spray (fog) or foam.

media

Unsuitable extinguishing : Do not use water jet.

media
Specific hazards arising : Highly flammable liquid and vapor. In a fire or if heated, a pressure increase will occur
from the chemical and the container may burst, with the risk of a subsequent explosion. The vapor/gas is

heavier than air and will spread along the ground. Vapors may accumulate in low or
confined areas or travel a considerable distance to a source of ignition and flash back.
Runoff to sewer may create fire or explosion hazard.
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Isopropyl Alcohol (Isopropanol)

Section 5. Fire-fighting measures

Hazardous thermal
decomposition products

Special protective actions
for fire-fighters

Special protective
equipment for fire-fighters

: Decomposition products may include the following materials:

carbon dioxide
carbon monoxide

: Promptly isolate the scene by removing all persons from the vicinity of the incident if

there is a fire. No action shall be taken involving any personal risk or without suitable
training. Move containers from fire area if this can be done without risk. Use water
spray to keep fire-exposed containers cool.

: Fire-fighters should wear appropriate protective equipment and self-contained breathing

apparatus (SCBA) with a full face-piece operated in positive pressure mode.

Section 6. Accidental release measures

Personal precautions. protective equipment and emergency procedures

For non-emergency
personnel

For emergency responders

Environmental precautions

: No action shall be taken involving any personal risk or without suitable training.

Evacuate surrounding areas. Keep unnecessary and unprotected personnel from
entering. Do not touch or walk through spilled material. Shut off all ignition sources.
No flares, smoking or flames in hazard area. Avoid breathing vapor or mist. Provide
adequate ventilation. Wear appropriate respirator when ventilation is inadequate. Put
on appropriate personal protective equipment.

: If specialised clothing is required to deal with the spillage, take note of any information

in Section 8 on suitable and unsuitable materials. See also the information in "For non-
emergency personnel”.

: Avoid dispersal of spilled material and runoff and contact with soil, waterways, drains

and sewers. Inform the relevant authorities if the product has caused environmental
pollution (sewers, waterways, soil or air).

Methods and materials for containment and cleaning up

Small spill

Large spill

: Stop leak if without risk. Move containers from spill area. Use spark-proof tools and

explosion-proof equipment. Dilute with water and mop up if water-soluble. Alternatively,
or if water-insoluble, absorb with an inert dry material and place in an appropriate waste
disposal container. Dispose of via a licensed waste disposal contractor.

: Stop leak if without risk. Move containers from spill area. Use spark-proof tools and

explosion-proof equipment. Approach release from upwind. Prevent entry into sewers,
water courses, basements or confined areas. Wash spillages into an effluent treatment
plant or proceed as follows. Contain and collect spillage with non-combustible,
absorbent material e.g. sand, earth, vermiculite or diatomaceous earth and place in
container for disposal according to local regulations (see Section 13). Dispose of via a
licensed waste disposal contractor. Contaminated absorbent material may pose the
same hazard as the spilled product. Note: see Section 1 for emergency contact
information and Section 13 for waste disposal.

Section 7. Handling and storage

Precautions for safe handling
Protective measures

: Put on appropriate personal protective equipment (see Section 8). Do not ingest. Avoid

contact with eyes, skin and clothing. Avoid breathing vapor or mist. Use only with
adequate ventilation. Wear appropriate respirator when ventilation is inadequate. Do
not enter storage areas and confined spaces unless adequately ventilated. Keep in the
original container or an approved alternative made from a compatible material, kept
tightly closed when not in use. Store and use away from heat, sparks, open flame or
any other ignition source. Use explosion-proof electrical (ventilating, lighting and
material handling) equipment. Use only non-sparking tools. Take precautionary
measures against electrostatic discharges. Empty containers retain product residue
and can be hazardous. Do not reuse container.
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Section 7. Handllng and storage

Advice on general
occupational hygiene

Conditions for safe storage,
including any
incompatibilities

: Eating, drinking and smoking should be prohibited in areas where this material is

handled, stored and processed. Workers should wash hands and face before eating,
drinking and smoking. Remove contaminated clothing and protective equipment before
entering eating areas. See also Section 8 for additional information on hygiene
measures.

: Store in accordance with local regulations. Store in a segregated and approved area.

Store in original container protected from direct sunlight in a dry, cool and well-ventilated
area, away from incompatible materials (see Section 10) and food and drink. Store
locked up. Eliminate all ignition sources. Separate from oxidizing materials. Keep
container tightly closed and sealed until ready for use. Containers that have been
opened must be carefully resealed and kept upright to prevent leakage. Do not store in
unlabeled containers. Use appropriate containment to avoid environmental
contamination.

Section 8. Exposure controls/personal protection

Control parameters
Occupational exposure limits

Ingredient name

Exposure limits

propan-2-ol

ACGIH TLV (United States, 3/2012).
TWA: 200 ppm 8 hours.
STEL: 400 ppm 15 minutes.
OSHA PEL 1989 (United States, 3/1989).
TWA: 400 ppm 8 hours.
TWA: 980 mg/m? 8 hours.
STEL: 500 ppm 15 minutes.
STEL: 1225 mg/m?® 15 minutes.
NIOSH REL (United States, 1/2013).
TWA: 400 ppm 10 hours.
TWA: 980 mg/m?* 10 hours.
STEL: 500 ppm 15 minutes.
STEL: 1225 mg/m?® 15 minutes.
OSHA PEL (United States, 6/2010).
TWA: 400 ppm 8 hours.
TWA: 980 mg/m?* 8 hours.

Appropriate engineering
controls

Environmental exposure
controls

Individual protection measures
Hygiene measures

: Use only with adequate ventilation. Use process enclosures, local exhaust ventilation or

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

: Emissions from ventilation or work process equipment should be checked to ensure

they comply with the requirements of environmental protection legislation. In some
cases, fume scrubbers, filters or engineering modifications to the process equipment
will be necessary to reduce emissions to acceptable levels.

: Wash hands, forearms and face thoroughly after handling chemical products, before

eating, smoking and using the lavatory and at the end of the working period.
Appropriate techniques should be used to remove potentially contaminated clothing.
Wash contaminated clothing before reusing. Ensure that eyewash stations and safety
showers are close to the workstation location.
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Section 8. Exposure controls/personal protection

Eyel/face protection

Skin protection
Hand protection

Body protection

Other skin protection

Respiratory protection

: Safety eyewear complying with an approved standard should be used when a risk

assessment indicates this is necessary to avoid exposure to liquid splashes, mists,
gases or dusts. If contact is possible, the following protection should be worn, unless
the assessment indicates a higher degree of protection: chemical splash goggles.

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

worn at all times when handling chemical products if a risk assessment indicates this is
necessary. Considering the parameters specified by the glove manufacturer, check
during use that the gloves are still retaining their protective properties. It should be
noted that the time to breakthrough for any glove material may be different for different
glove manufacturers. In the case of mixtures, consisting of several substances, the
protection time of the gloves cannot be accurately estimated.

: Personal protective equipment for the body should be selected based on the task being

performed and the risks involved and should be approved by a specialist before
handling this product. When there is a risk of ignition from static electricity, wear anti-
static protective clothing. For the greatest protection from static discharges, clothing
should include anti-static overalls, boots and gloves.

: Appropriate footwear and any additional skin protection measures should be selected

based on the task being performed and the risks involved and should be approved by a
specialist before handling this product.

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

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

Section 9. Physical and chemical properties

Appearance

Physical state

Color
Molecular weight
Molecular formula
Boiling/condensation point
Melting/freezing point
Critical temperature

Odor

Odor threshold

pH

Flash point

Burning time

Burning rate
Evaporation rate
Flammability (solid, gas)

Lower and upper explosive
(flammable) limits

Vapor pressure

: Liquid. [COLORLESS LIQUID WITH THE ODOR OF RUBBING ALCOHOL]
: Colorless.

: 60.11 g/mole

: C3-H8-O

: 83°C (181.4°F)

1 -90°C (-130°F)

: Not available.

: Alcohol-like.

: Not available.

. Not available.

: Closed cup: 11.7°C (63.1°F)
: Not applicable.

: Not applicable.

: 1.7 (butyl acetate = 1)

: Not available.

: Lower: 2%

Upper: 12%

1 4.4 kPa (33.002681467 mm Hg) [room temperature]

Vapor density 121 (Air=1)

Specific Volume (ft */Ib) 1 1.2739

Gas Density (Ib/ft *) : 0.785

Relative density : 0.79
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Section 9. Physical and chemical properties

Solubility
Solubility in water

Partition coefficient: n-
octanol/water

Auto-ignition temperature
Decomposition temperature
SADT

Viscosity

: Not available.
: Not available.
: 0.05

1 456°C (852.8°F)
: Not available.
: Not available.
: Not available.

Section 10. Stability and reactivity

Reactivity

Chemical stability

Possibility of hazardous
reactions

Conditions to avoid

Incompatibility with various
substances

Hazardous decomposition
products

Hazardous polymerization

: The product is stable.

. No specific test data related to reactivity available for this product or its ingredients.

: Under normal conditions of storage and use, hazardous reactions will not occur.

: Avoid all possible sources of ignition (spark or flame). Do not pressurize, cut, weld,

braze, solder, drill, grind or expose containers to heat or sources of ignition. Do not
allow vapor to accumulate in low or confined areas.

not be produced.

: Highly reactive or incompatible with the following materials: acids and moisture.

: Under normal conditions of storage and use, hazardous polymerization will not occur.

: Under normal conditions of storage and use, hazardous decomposition products should

Section 11. Toxicological information

Information on toxicological effects

Acute toxicity

Product/ingredient name Result Species Dose Exposure
propan-2-ol LC50 Inhalation Gas. Rat 45248 ppm 1 hours
LD50 Dermal Rabbit 12800 mg/kg -
LD50 Oral Rat 5000 mg/kg -
Irritation/Corrosion
Product/ingredient name Result Species Score Exposure Observation
propan-2-ol Eyes - Moderate irritant Rabbit - 24 hours 100 |-
milligrams
Eyes - Moderate irritant Rabbit - 10 milligrams | -
Eyes - Severe irritant Rabbit - 100 -
milligrams
Skin - Mild irritant Rabbit - 500 -
milligrams
Sensitization
Not available.
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Section 11. Toxicological information

Mutagenicity
Not available.

Carcinogenicity
Not available.

Classification

Product/ingredient name OSHA IARC NTP

propan-2-ol - 3 -

Reproductive toxicity
Not available.

Teratogenicity
Not available.

Specific target organ toxicity (single exposure

Name Category Route of Target organs
exposure
propan-2-ol Category 3 Not applicable. Narcotic effects

Specific target organ toxicity (repeated exposure
Not available.

Aspiration hazard
Not available.

Information on the likely : Not available.
routes of exposure

Potential acute health effects

Eye contact : Causes serious eye irritation.

Inhalation : Can cause central nervous system (CNS) depression. May cause drowsiness and
dizziness.

Skin contact : No known significant effects or critical hazards.

Ingestion : Can cause central nervous system (CNS) depression. Irritating to mouth, throat and
stomach.

Symptoms related to the physical. chemical and toxicological characteristics
Eye contact : Adverse symptoms may include the following:
pain or irritation
watering
redness

Inhalation : Adverse symptoms may include the following:
nausea or vomiting
headache
drowsiness/fatigue
dizziness/vertigo

unconsciousness
Skin contact . No specific data.
Ingestion : No specific data.

Delayed and immediate effects and also chronic effects from short and long term exposure
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Section 11. Toxicological information

Short term exposure
Potential immediate
effects

Potential delayed effects
Long term exposure

Potential immediate
effects

Potential delayed effects

: Not available.

: Not available.

: Not available.

: Not available.

Potential chronic health effects

Not available.

General
Carcinogenicity
Mutagenicity
Teratogenicity
Developmental effects
Fertility effects

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

Numerical measures of toxicity

Acute toxicity estimates
Not available.

Section 12. Ecological information

Toxicity
Product/ingredient name Result Species Exposure
propan-2-ol Acute LC50 1400000 to 1950000 pg/l Crustaceans - Crangon crangon |48 hours
Marine water
Acute LC50 4200 mg/l Fresh water Fish - Rasbora heteromorpha 96 hours
Persistence and degradability
Not available.
Bioaccumulative potential
Product/ingredient name LogPow BCF Potential
propan-2-ol 0.05 - low
Mobility in soil
Soil/water partition : Not available.
coefficient (Koc)
Other adverse effects : No known significant effects or critical hazards.
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Section 13. Disposal considerations

Disposal methods

: The generation of waste should be avoided or minimized wherever possible. Disposal

of this product, solutions and any by-products should at all times comply with the
requirements of environmental protection and waste disposal legislation and any
regional local authority requirements. Dispose of surplus and non-recyclable products
via a licensed waste disposal contractor. Waste should not be disposed of untreated to
the sewer unless fully compliant with the requirements of all authorities with jurisdiction.
Waste packaging should be recycled. Incineration or landfill should only be considered
when recycling is not feasible. This material and its container must be disposed of in a
safe way. Care should be taken when handling emptied containers that have not been
cleaned or rinsed out. Empty containers or liners may retain some product residues.
Vapor from product residues may create a highly flammable or explosive atmosphere
inside the container. Do not cut, weld or grind used containers unless they have been
cleaned thoroughly internally. Avoid dispersal of spilled material and runoff and contact
with soil, waterways, drains and sewers.

Section 14. Transport information

hazard class(es)

DOT TDG Mexico IMDG IATA
UN number UN1219 UN1219 UN1219 UN1219 UN1219
UN proper ISOPROPANOL OR  |ISOPROPANOL; OR | ISOPROPANOL OR | ISOPROPANOL ISOPROPANOL
shipping name | ISOPROPYL ISOPROPYL ISOPROPYL (ISOPROPYL
Pping ALCOHOL ALCOHOL ALCOHOL ALCOHOL)
Transport 3 3 3 3 3

Packing group

Environment

No.

No. No. No. No.

Additional
information

Limited guantity
Yes.

Explosive Limit and Passenger and Cargo
Limited Quantity Index AircraftQuantity

1 limitation: 5 L

Packaging instruction
Passenger aircraft

Quantity limitation: 5 L

Cargo aircraft
Quantity limitation: 60 L

Special provisions
B2, T4, TP1

Passenger Carrying
Road or Rail Index

5

Cargo Aircraft Only
Quantity limitation: 60 L

Limited Quantities -

Passenger Aircraft
Quantity limitation: 1 L

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

product.”

Special precautions for user

: Transport within user’s premises: always transport in closed containers that are

upright and secure. Ensure that persons transporting the product know what to do in the

event of an accident or spillage.

Transport in bulk according : Not available.

to Annex Il of MARPOL

73/78 and the IBC Code

Date of issue/Date of revision : 5/20/2015. Date of previous issue :10/28/2014. Version :0.02 10/14

Powered by IHS




Isopropyl Alcohol (Isopropanol)

Section 15. Regulatory information

U.S. Federal regulations : TSCA 8(a) CDR Exempt/Partial exemption: Not determined
United States inventory (TSCA 8b): This material is listed or exempted.

Clean Air Act Section 112 : Not listed
(b) Hazardous Air
Pollutants (HAPs)

Clean Air Act Section 602 : Not listed
Class | Substances

Clean Air Act Section 602 : Not listed
Class Il Substances

DEA List | Chemicals : Not listed
(Precursor Chemicals)

DEA List Il Chemicals : Not listed
(Essential Chemicals)

SARA 302/304

Composition/information on ingredients
No products were found.

SARA 304 RQ : Not applicable.
SARA 311/312
Classification : Fire hazard

Immediate (acute) health hazard
Composition/information on ingredients

Name % Fire Sudden Reactive Immediate |Delayed
hazard |release of (acute) (chronic)
pressure health health
hazard hazard
propan-2-ol 100 Yes. No. No. Yes. No.
SARA 313
Product name CAS number %
Form R - Reporting Isopropyl alcohol 67-63-0 100
requirements

SARA 313 notifications must not be detached from the SDS and any copying and redistribution of the SDS shall include
copying and redistribution of the notice attached to copies of the SDS subsequently redistributed.

State regulations

Massachusetts : This material is listed.
New York : This material is not listed.
New Jersey : This material is listed.
Pennsylvania : This material is listed.
Canada inventory : This material is listed or exempted.

International requlations
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Section 15. Regulatory information

International lists

Chemical Weapons
Convention List Schedule
| Chemicals

Chemical Weapons
Convention List Schedule
Il Chemicals

Chemical Weapons
Convention List Schedule
Il Chemicals

Canada
WHMIS (Canada)

: Australia inventory (AICS): This material is listed or exempted.

China inventory (IECSC): This material is listed or exempted.
Japan inventory: This material is listed or exempted.
Korea inventory: This material is listed or exempted.
Malaysia Inventory (EHS Register): Not determined.

New Zealand Inventory of Chemicals (NZloC): This material is listed or exempted.

Philippines inventory (PICCS): This material is listed or exempted.
Taiwan inventory (CSNN): Not determined.

: Not listed

: Not listed

: Not listed

: Class B-2: Flammabile liquid

Class D-2B: Material causing other toxic effects (Toxic).

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

Canadian NPRI: This material 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.

Section 16. Other information

Canada Label requirements

: Class B-2: Flammabile liquid

Class D-2B: Material causing other toxic effects (Toxic).

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

12
Flammability 3

0

Caution: HMIS® ratings are based on a 0-4 rating scale, with 0 representing minimal hazards or risks, and 4
representing significant hazards or risks Although HMIS® ratings are not required on SDSs under 29 CFR 1910.
1200, the preparer may choose to provide them. HMIS® ratings are to be used with a fully implemented HMIS®
program. HMIS® is a registered mark of the National Paint & Coatings Association (NPCA). HMIS® materials
may be purchased exclusively from J. J. Keller (800) 327-6868.

The customer is responsible for determining the PPE code for this material.
National Fire Protection Association (U.S.A.

Health 0‘0

Flammability
Instability/Reactivity
Special
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Section 16. Other information

Reprinted with permission from NFPA 704-2001, Identification of the Hazards of Materials for Emergency
Response Copyright ©1997, National Fire Protection Association, Quincy, MA 02269. This reprinted material is
not the complete and official position of the National Fire Protection Association, on the referenced subject
which is represented only by the standard in its entirety.

Copyright ©2001, National Fire Protection Association, Quincy, MA 02269. This warning system is intended to
be interpreted and applied only by properly trained individuals to identify fire, health and reactivity hazards of
chemicals. The user is referred to certain limited number of chemicals with recommended classifications in
NFPA 49 and NFPA 325, which would be used as a guideline only. Whether the chemicals are classified by NFPA
or not, anyone using the 704 systems to classify chemicals does so at their own risk.

History
Date of printing : 5/20/2015.
Date of issue/Date of : 5/20/2015.
revision
Date of previous issue : 10/28/2014.
Version : 0.02
Key to abbreviations : ATE = Acute Toxicity Estimate

BCF = Bioconcentration Factor

GHS = Globally Harmonized System of Classification and Labelling of Chemicals
IATA = International Air Transport Association

IBC = Intermediate Bulk Container

IMDG = International Maritime Dangerous Goods

LogPow = logarithm of the octanol/water partition coefficient

MARPOL 73/78 = International Convention for the Prevention of Pollution From Ships,
1973 as modified by the Protocol of 1978. ("Marpol" = marine pollution)

UN = United NationsACGIH — American Conference of Governmental Industrial
Hygienists

AIHA — American Industrial Hygiene Association

CAS — Chemical Abstract Services

CEPA - Canadian Environmental Protection Act

CERCLA - Comprehensive Environmental Response, Compensation, and Liability Act
(EPA)

CFR - United States Code of Federal Regulations

CPR — Controlled Products Regulations

DSL — Domestic Substances List

GWP — Global Warming Potential

IARC - International Agency for Research on Cancer

ICAO - International Civil Aviation Organisation

Inh — Inhalation

LC — Lethal concentration

LD - Lethal dosage

NDSL — Non-Domestic Substances List

NIOSH — National Institute for Occupational Safety and Health

TDG - Canadian Transportation of Dangerous Goods Act and Regulations
TLV — Threshold Limit Value

TSCA - Toxic Substances Control Act

WEEL — Workplace Environmental Exposure Level

WHMIS — Canadian Workplace Hazardous Material Information System

References : Not available.
P Indicates information that has changed from previously issued version.
Notice to reader
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Section 16. Other information

To the best of our knowledge, the information contained herein is accurate. However, neither the above-named
supplier, nor any of its subsidiaries, assumes any liability whatsoever for the accuracy or completeness of the
information contained herein.

Final determination of suitability of any material is the sole responsibility of the user. All materials may present

unknown hazards and should be used with caution. Although certain hazards are described herein, we cannot
guarantee that these are the only hazards that exist.
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Safety Data Sheet
according to 1907/2006/EC (REACH), 1272/2008/EC (CLP), and

GHS

Effective date: 05/12/2015 Revision: 05/12/2015

LIQUINOX

1 Identification of the Substance/mixture and of the Company/Undertaking

1.1 Product identifier

Trade name: LIQUINOX
Application of the substance / the preparation: Hand detergent.

1.2 Relevant identified uses of the substance or mixture and uses advised against:
No additional information available.

1.3 Details of the supplier of the Safety Data Sheet
Manufacturer/Supplier:
Alconox, Inc.
30 Glenn St., Suite 309

White Plains, NY 10603 VA I ( ONOX
Phone: 914-948-4040
Further information obtainable from: Product Safety Department.

1.4 Emergency telephone number:
ChemTel Inc.: (800)255-3924, +1 (813)248-0585

2 Hazards Identification

2.1 Classification of the substance or mixture
Classification according to Regulation (EC) No 1272/2008:
Classification according to Directive 67/548/EEC or Directive 1999/45/EC:

GHSO07
Skin Irrit. 2, H315: Causes skin irritation.

Information concerning particular hazards for human and environment:

The product has to be labelled due to the calculation procedure of the "General Classification guideline for
preparations of the EU" in the latest valid version.
Classification system:

The classification is according to the latest editions of the EU-lists, and extended by company and literature data
2.2 Label elements
Labelling according to Regulation (EC) No 1272/2008:
The product is classified and labelled according to the CLP regulation.

Hazard pictograms:

D

GHSO07
Signal word: Warning

Hazard-determining components of labelling:
Alkyl benzene sulfonic acid, sodium salt.
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Hazard statements:
H315: Causes skin irritation.
Precautionary statements:

P332+P313: If skin irritation occurs: Get medical advice/attention.
P302+P352: IF ON SKIN: Wash with plenty of soap and water.

P501: Dispose of contents/container in accordance with local/regional/national/international regulations.

Other Hazard description:
WHMIS-classification and symbols:
D2B - Toxic material causing other toxic effects

NFPA ratings (scale 0 - 4) HMIS-ratings (scale O - 4)

Health = 1 HEALTH Health = 1
Fire=0 FIRE B Fire =0
Reactivity =0 REACTIVITY 0 Reactivity = 0

2.3 Other hazards
Results of PBT and vPvB assessment
PBT: Not applicable.
vPvB: Not applicable.

3 Composition/Information on Ingredients

3.2 Chemical characterization: Mixture
Description: Hazardous ingredients of mixture listed below.

Identifying Nos. Description Wt. %
CAS: 68081-81-2 Alkyl benzene sulfonic acid, sodium salt 10 - 25%
CAS: 1300-72-7 Sodium xylene sulphonate 2.5 10%
EINECS: 215-090-9 ' °
CAS: 84133-50-6 | Alcohol Ethoxylate 2.5-10%
CAS: 68603-42-9 Coconut diethanolamide 25 10%
EINECS: 271-657-0 o 0
CAS: 17572-97-3 Ethylenediaminetetraacetic acid, tripotassium salt 25 10%
EINECS: 241-543-5 o 0

Additional information: For the wording of the listed risk phrases refer to section 16.
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4 First Aid Measures

4.1 Description of first aid measures
General information:
Take affected persons out into the fresh air.
After inhalation:
Supply fresh air; consult doctor in case of complaints.
After skin contact:
Immediately wash with water and soap and rinse thoroughly for 30 minutes. If skin irritation continues,
consult a doctor.
After eye contact:
Remove contact lenses if worn.
Rinse opened eye for at least 30 minutes under running water, lifting upper and lower lids
occasionally. Immediately consult a doctor.
After swallowing:
Do not induce vomiting; call for medical help immediately. Rinse out mouth and then drink plenty of water.
A person vomiting while laying on their back should be turned onto their side.
4.2 Most important symptoms and effects, both acute and delayed:
Irritating, all routes of exposure.
4.3 Indication of any immediate medical attention and special treatment needed:
No additional information available.

5 Firefighting Measures

5.1 Extinguishing media:
Suitable extinguishing agents:
CO2, powder or water spray. Fight larger fires with water spray or alcohol resistant foam.
5.2 Special hazards arising from the substance or mixture:
No additional information available.
5.3 Advice for firefighters:
Protective equipment:
Wear self-contained respiratory protective device.
Wear fully protective suit.

6 Accidental Release Measures

6.1 Personal precautions, protective equipment and emergency procedures:
Ensure adequate ventilation.
Particular danger of slipping on leaked/spilled product.
6.2 Environmental precautions:
Dilute with plenty of water.
Do not allow to enter sewers/ surface or ground water.
6.3 Methods and material for containment and cleaning up:
Absorb with liquid-binding material (sand, diatomite, acid binders, universal binders, sawdust).
Clean the affected area carefully; suitable cleaners are: Warm water
Dispose contaminated material as waste according to item 13. Ensure adequate ventilation.
6.4 Reference to other sections:
See Section 7 for information on safe handling.
See Section 8 for information on personal protection equipment.
See Section 13 for disposal information

7 Handling and Storage

7.1 Precautions for safe handling:
No special precautions are necessary if used correcily.
Information about fire - and explosion protection:
No special measures required.
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7.2 Conditions for safe storage, including any incompatibilities:
Storage:
Requirements to be met by storerooms and receptacles: No special requirements.
Information about storage in one common storage facility: No special requirements.
Further information about storage conditions: None

7.3 Specific end use(s): No additional information available.

8 Exposure Controls/Personal Protection

8.1 Control parameters
Ingredients with limit values that require monitoring at the workplace:
The product does not contain any relevant quantities of materials with critical values that have to be monitored at the
workplace.

Additional information: The lists valid during the making were used as basis.

8.2 Exposure controls:

Personal protective equipment:

General protective and hygienic measures:
Keep away from foodstuffs, beverages and feed.
Immediately remove all soiled and contaminated clothing.
Wash hands before breaks and at the end of work.
Avoid contact with the eyes and skin.

Respiratory protection:
Not required under normal conditions of use.

Protection of hands:

@ Protective gloves

The glove material has to be impermeable and resistant to the product. Selection of the glove material should be based on the
penetration time, rates of diffusion and the degradation of the glove material.
Material of gloves:
The selection of a suitable gloves does not only depend on the material, but also on the quality, and varies from
manufacturer to manufacturer.
Penetration time of glove material:
The exact break through time has to be determined by the manufacturer of the protective gloves. DO NOT exceed
the breakthrough time set by the Manufacturer.
For long term contact, gloves made of the following materials are considered suitable:
Butyl rubber, BR
Nitrile rubber, NBR
Natural rubber (NR)
Neoprene gloves
Eye protection:

Safety glasses
Goggles recommended during refilling.

Body protection: Protective work clothing
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9 Physical and Chemical Properties

9.1 Information on basic physical and chemical properties:

General Information:
Appearance:
Form:
Color:
Odor:
Odor threshold:
pH-value:
Change in condition:
Melting point/Melting range:
Boiling point/Boiling range:
Flash point:
Flammability (solid, gaseous):
Ignition temperature;
Decomposition temperature:
Self-igniting:
Danger of explosion:

Explosion limits:
Lower:
Upper:

Vapor pressure at 20°C:

Density:

Relative density:

Vapor density:

Evaporation rate:

Solubility in / Miscibility with water:

Liquid

Light Yellow
Odorless

Not determined.
8.5

Not determined.
100°C

Not applicable.
Not applicable.

Not applicable.

Not determined.

Product is not selfigniting.

Product does not present an explosion hazard.

Not determined.
Not determined.

23 hPa

1.08 g/cm?

Not determined.
Not determined.
Not determined.
Fully miscible.

Segregation coefficient (n-octanol/water): Not determined.
Viscosity:
Dynamic: Not determined.

Kinematic:

Solvent content:
Organic solvents:
Solids content:

9.2 Other information:

Not determined.

Not determined.
Not determined.
No additional information available.

10 Stability and Reactivity

10.1 Reactivity:
10.2 Chemical stability:

Thermal decomposition / conditions to be avoided:
No decomposition if used according to specifications.

10.3 Possibility of hazardous reactions:

Reacts with strong oxidizing agents. Reacts with strong acids.

10.4 Conditions to avoid:

No additional information available.
10.5 Incompatible materials:

No additional information available.
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10.6 Hazardous decomposition products:
Carbon monoxide and carbon dioxide
Sulphur oxides (SOx)

Nitrogen oxides

11 Toxicological Information

11.1 Information on toxicological effects:

Toxicity data: Toxicity data is available for mixture:

Primary irritant effect:
On the skin: Irritating to skin and mucous membranes.
On the eye: Strong irritant with the danger of severe eye injury.
Sensitization: No sensitizing effects known.

Additional toxicological information:
The product shows the following dangers according to the calculation method of the General EU Classification
Guidelines for Preparations as issued in the latest version: Irritant

12 Ecological Information

12.1 Toxicity:
Aquatic toxicity: No additional information available.
12.2 Persistence and degradability: Biodegradable.
12.3 Bioaccumulative potential: Does not accumulate in organisms.
12.4 Mobility in soil: No additional information available.
Additional ecological information:
General notes:
Water hazard class 1 (German Regulation) (Self-assessment): slightly hazardous for water.
Do not allow undiluted product or large quantities of it to reach ground water, water course or sewage system.
Must not reach sewage water or drainage ditch undiluted or un-neutralized.
12.5 Results of PBT and vPvB assessment:
PBT: Not applicable.
vPvB: Not applicable.
12.6 Other adverse effects: No additional information available.

13 Disposal Considerations

13.1 Waste treatment methods:

Recommendation:
Smaller quantities can be disposed of with household waste.
Small amounts may be diluted with plenty of water and washed away. Dispose of bigger amounts in accordance
with Local Authority requirements.
The surfactant used in this product complies with the biodegradability criteria as laid down in Regulation (EC)
No. 648/2004 on detergents. Data to support this assertion are held at the disposal of the competent authorities
of the Member States and will be made available to them, at their direct request or at the request of a detergent
manufacturer.

Uncleaned packaging:
Recommendation: Disposal must be made according to official regulations.
Recommended cleansing agents: Water, together with cleansing agents, if necessary.

14 Transport Information

14.1 UN-Number:
DOT, ADR, ADN, IMDG, IATA: Not Regulated

14.2 UN proper shipping name:
DOT, ADR, IMDG, IATA: Not Regulated
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14.3 Transport hazard class(es):
DOT, ADR, IMDG, IATA:
Class: Not Regulated
Label: -
14.4 Packing group:
DOT, ADR, IMDG, IATA: Not Regulated
14.5 Environmental hazards:
Marine pollutant: No
14.6 Special precautions for user: Not applicable.

14.7 Transport in bulk according to Annex Il of MARPOL73/78 and the IBC Code: Not applicable.
UN "Model Regulation": Not Regulated

15 Regulatory Information

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture:
United States (USA):
SARA:

Section 355 (extremely hazardous substances): None of the ingredient is listed.
Section 313 (Specific toxic chemical listings): None of the ingredient is listed.
TSCA (Toxic Substances Control Act): All ingredients are listed.

Proposition 65 (California):
Chemicals known to cause cancer: None of the ingredient is listed.
Chemicals known to cause reproductive toxicity for females: None of the ingredient is listed.
Chemicals known to cause reproductive toxicity for males: None of the ingredient is listed.
Chemicals known to cause developmental toxicity: None of the ingredient is listed.

Carcinogenic Categories:

EPA (Environmental Protection Agency): None of the ingredient is listed.

TLV (Threshold Limit Value established by ACGIH): None of the ingredient is listed.

NIOSH-Ca (National Institute for Occupational Safety and Health): None of the ingredient is listed.

OSHA-Ca (Occupational Safety & Health Administration): None of the ingredient is listed.
Canadé:

Canadian Domestic Substances List (DSL): All ingredients are listed.

Canadian Ingredient Disclosure list (limit 0.1%): None of the ingredient is listed.

Canadian Ingredient Disclosure list (limit 1%): None of the ingredient is listed.

15.2 Chemical safety assessment: A Chemical Safety Assessment has not been carried out.

16 Other Information

This information is based on our present knowledge. However, this shall not constitute a guarantee for any
specific product features and shall not establish a legally valid contractual relationship.
Relevant phrases:

H315: Causes skin irritation.
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Abbreviations and Acronyms:
ADR: European Agreement concerning the International Carriage of Dangerous Goods by Road.
IMDG: International Maritime Code for Dangerous Goods.
DOT: US Department of Transportation.
IATA: International Air Transport Association.
GHS: Globally Harmonized System of Classification and Labelling of Chemicals.
ACGIH: American Conference of Governmental Industrial Hygienists.
NFPA: National Fire Protection Association (USA).
HMIS: Hazardous Materials Identification System (USA).
WHMIS: Workplace Hazardous Materials Information System (Canada).
VOC: Volatile Organic Compounds (USA, EU).
LC50: Lethal concentration, 50 percent.
LD50: Lethal dose, 50 percent.

SDS Created by:

Global Safety Management, Inc.
10006 Cross Creek Blvd
Tampa, FL, 33647
Tel: 1-844-GSM-INFO (1-844-476-4636)
Website: www.GSMSDS.com


http://www.gsmsds.com/

U.S. SILICA COMPANY
SAFETY DATA SHEET

us

P4

Section 1: Chemical Product and Company Information

1.1 Product Identifier

Product Name: Silica Sand, Ground Silica and Fine Ground Silica Sand

and Ground Silica Sand (sold under various names): ASTM TESTING SANDS « GLASS SAND -
FILPRO® - FLINT SILICA « DM-SERIES ¢ F-SERIES « FOUNDRY SANDS « FJ-SERIES H-

SERIES ¢ L-SERIES * N-SERIES * NJ SERIES « OK-SERIES ¢ P-SERIES ¢« T-SERIES *

hydraulic fracturing sand, all sizes ¢ frac sand, all sizes * MIN-U-SIL® Fine Ground Silica * MYSTIC
WHITE® « #1 DRY ¢ #1 SPECIAL « PENN SAND® ¢ PRO WHITE® - SILURIAN® - Q-ROK® -
SIL-CO-SIL® Ground Silica * MICROSIL® * SUPERSIL® * MASON SAND « GS SERIES *« PERSPEC
* proppant, all sizes * SHALE FRAC® - SERIES *» KOSSE WHITE® « OTTAWA WHITE® -
OPTJUMP® « LIGHTHOUSE ™.

Chemical Name or Synonym: Crystalline Silica (Quartz), Sand, Silica Sand, Flint, Ground Silica, Fine
Ground Silica, Silica Flour.

CAS No.: 14808-60-7
EINECS No.: 238-878-4
REACH Registration No.: Not applicable

1.2 Relevant Identified Uses of the Substance or Mixture and Uses Advised Against

Product Use: (non-exhaustive list): brick, ceramics, foundry castings, glass, grout, hydraulic, fracturing

sand, frac sand, proppant, mortar, paint and coatings, silicate chemistry, silicone, rubber, thermoset plastics.
Do NOT USE U.S. SILICA COMPANY SAND OR GROUND SILICA FOR SAND BLASTING

1.3 Details of the Supplier of the Safety Data Sheet
Manufacturer: U.S. Silica Company
8490 Progress Drive, Suite 300
Fredrick, MD 21701 USA
Information Phone: 800-243-7500

1.4 Emergency Telephone Number
800-424-9300 (Chemtrec) +1-703-527-3887 for International Calls

SDS Date of Preparation/Revision: 1 May 2017

Section 2: Hazards Identification

2.1 Classification of the Substance or Mixture

EU Classification (1272/2008): Specific Target Organ Toxicity Repeated Exposure Category 1

2.2 Label Elements:

DANGER

H372 Causes damage to lungs through prolonged or repeated exposure by inhalation.
P260 Do not breathe dust.

P285 In case of inadequate ventilation wear respiratory protection.

P501 Dispose of contents/containers in accordance with local regulations.

2.3 Other Hazards: None identified
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Section 3: Composition/Information on Ingredients

3.1 Substance

Component CAS Number/ Amount EU/CLP Classification
EINECS Number (1272/2008)
Crystalline Silica 14808-60-7 / 95-99.9% STOT RE 1 (H372)
(quartz) 238-878-4

Refer to Section 16 for Full Text of EU/CLP Classes and H Statements

Section 4: First Aid Measures

4.1 Description of First Aid Measures

First Aid

Eyes: Wash immediately with plenty of water. Do not rub eyes. If irritation persists, seek medical attention.
Skin: First aid is not required.

Ingestion: If large amounts are swallowed, get immediate medical attention.

Inhalation: First aid is not generally required. If irritation develops from breathing dust, move the person from
the overexposure and seek medical attention if needed.

See Section 11 for more detailed information on health effects.

4.2 Most Important symptoms and effects, both acute and delayed: Particulates may cause abrasive eye
injury. Inhalation of dust may cause respiratory tract irritation. Symptoms of exposure may include cough,
sore throat, nasal congestion, sneezing, wheezing and shortness of breath. Prolonged inhalation of respirable
crystalline silica above certain concentrations may cause lung diseases, including silicosis and lung cancer.

4.3 Indication of any immediate medical attention and special treatment needed: Immediate medical
attention is not required.

Section 5: Fire Fighting Measures

5.1 Extinguishing Media: Use extinguishing media appropriate for surrounding fire.

5.2 Special Hazards Arising from the Substance or Mixture: Product is not flammable, combustible or
explosive.

5.3 Advice for Fire-Fighters: None required.

Section 6: Accidental Release Measures

6.1 Personal Precautions, Protective Equipment and Emergency Procedures: Wear appropriate
protective clothing and respiratory protection. Avoid generating airborne dust during clean-up.
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6.2 Environmental Precautions: No specific precautions. Report releases to regulatory authorities as
required by local, state and federal regulations.

6.3 Methods and Material for Containment and Cleaning Up: Avoid dry sweeping. Do not use compressed air

to clean spilled sand or ground silica. Use water spraying/flushing or ventilated or HEPA filtered vacuum
cleaning system, or wet before sweeping. Dispose of in closed containers.

6.4 Reference to Other Sections:
Refer to Section 13 for disposal information and Section 8 for protective equipment.

Section 7: Handling and Storage

7.1 Precautions for Safe Handling: Do not generate dust. Do not breathe dust. Do not rely on your sight to
determine if dust is in the air. Respirable crystalline silica dust may be in the air without a visible dust cloud.
Use adequate exhaust ventilation and dust collection. Maintain and test ventilation and dust collection to
reduce respirable crystalline silica dust levels to below the occupational exposure limit. Use all available
work practices to control dust exposures, such as water sprays. Practice good housekeeping. Do not permit
dust to collect on walls, floors, sills, ledges, machinery, or equipment. Keep airborne dust concentrations
below permissible exposure limits.

Where necessary to reduce exposures below the applicable exposure limit, wear a respirator approved for
silica containing dust when using, handling, storing or disposing of this product or bag. See Section 8, for
further information on respirators. Do not alter the respirator. Do not wear a tight-fitting respirator with
facial hair such as a beard or mustache that prevents a good face to face piece seal between the respirator
and face. Maintain, clean, and fit test respirators in accordance with applicable standards. Wash or vacuum
clothing that has become dusty.

Participate in training, exposure monitoring, and health surveillance programs to monitor any potential
adverse health effects that may be caused by breathing respirable crystalline silica. All applicable national

and local worker or community "right-to-know" laws and regulations should be strictly followed.

7.2 Conditions for Safe Storage, Including any Incompatibilities: Use dust collection to trap dust
produced during loading and unloading. Keep containers closed and store bags to avoid accidental tearing,
breaking, or bursting.

7.3 Specific end use(s):
Industrial uses: Various commercial and industrial applications.
Professional uses: Various commercial and industrial applications.

Section 8: Exposure Controls / Personal Protection

8.1 Control Parameters:

g:fnn:cal ACGIH TLV EU IOEL UK OEL DFG MK | France
. 1 . 3
Crystalline 0.025 mg/m3 TWA None 0 Tra]glgm?, None 2Wr£g/m
Silica (quartz) (respirable dust) Established (respirable Established (respirable)
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Where not listed above, refer to local regulations for applicable exposure limits

DNEL: None established
PNEC: None established

If crystalline silica (quartz) is heated to more than 870°C, quartz can change to a form of crystalline silica
known as tridymite; if crystalline silica (quartz) is heated to more than 1470°C, quartz can change to a form
of crystalline silica known as cristobalite. In some countries, the exposure limits for crystalline silica as
tridymite or cristobalite is different than the exposure limit for crystalline silica (quartz).

8.2 Exposure Controls:
Recommended Monitoring Procedures: Collection on filters and analysis by x-ray diffraction. Size

selective sampling is recommended.

Appropriate engineering controls: Use adequate general or local exhaust ventilation to maintain
concentrations in the workplace below the applicable exposure limits listed above.

Personal Protective Measurers

Respiratory Protection: If it is not possible to reduce airborne exposure levels to below the applicable
limit with ventilation, follow local regulations to assist you in selecting respirators that will reduce personal
exposures to below the limits. Refer to EN 529 or member state-specific guidance on use and selection of
respiratory protection.

Eye Protection: Safety glasses with side shields or goggles recommended if eye contact is anticipated (EN
166)

Skin Protection: Maintain good industrial hygiene. Protection recommended for workers suffering from
dermatitis or sensitive skin.

Other Protection: None known.

Section 9: Physical and Chemical Properties

9.1 Information on basic Physical and Chemical Properties

Appearance and Odor: White or tan sand: granular, crushed or ground to a powder.

Solubility in Water: Insoluble Boiling Point: 4046°F/2230°C
Odor Threshold: Not determined Partition Coefficient: Not applicable
pH: 6-8 Melting Point: 3110°F/1710°C
Specific Gravity: 2.65 Vapor Density: Not applicable
Evaporation Rate: Not applicable Vapor Pressure: Not applicable
Flammability(solid/ga | Not applicable Flash Point: Not applicable
s):

Explosive Limits: Not applicable Autoignition Not determined

Temperature:
Decomposition Not determined Viscosity: Not applicable
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Temperature:
Explosive Properties: | Not applicable Oxidizing Properties: Not applicable

9.2 Other Information: None

Section 10: Stability and Reactivity

10.1 Reactivity: Not reactive under normal conditions of use.
10.2 Chemical Stability: Stable.

10.3 Possibility of Hazardous Reactions: Contact with powerful oxidizing agents, such as fluorine, chlorine
trifluoride and oxygen difluoride, may cause fires.

10.4 Conditions to Avoid: Avoid generation of dust in handling and use.

10.5 Incompatible Materials: Powerful oxidizers such as fluorine, chlorine trifluoride, and oxygen difluoride
and hydrofluoric acid.

10.6 Hazardous Decomposition Products: Silica will dissolve in hydrofluoric acid and produce a corrosive
gas, silicon tetrafluoride.

Section 11: Toxicological Information

11.1 Information on Toxicological Effects:

Acute effects of exposure:

Inhalation: Inhalation of dust may cause respiratory tract irritation. Symptoms of exposure may include
cough, sore throat, nasal congestion, sneezing, wheezing and shortness of breath.

Ingestion: Ingestion in an unlikely route of exposure. If dust is swallowed, it may irritate the mouth and
throat.

Skin contact: No adverse effects are expected.

Eye contact: Particulates may cause abrasive injury.

Chronic effects: Prolonged inhalation of respirable crystalline silica may cause lung disease, silicosis, lung
cancer and other effects as indicated below.
The method of exposure that can lead to the adverse health effects described below is inhalation.

A. SILICOSIS
The major concern is silicosis, caused by the inhalation of respirable crystalline silica dust. Silicosis can
exist in several forms, chronic (or ordinary), accelerated, or acute.

Chronic or Ordinary Silicosis is the most common form of silicosis, and can occur after many years (10 to
20 or more) of prolonged repeated inhalation of relatively low levels of airborne respirable crystalline silica
dust. It is further defined as either simple or complicated silicosis. Simple silicosis is characterized by lung
lesions (shown as radiographic opacities) less than 1 centimeter in diameter, primarily in the upper lung
zones. Often, simple silicosis is not associated with symptoms, detectable changes in lung function or
disability. Simple silicosis may be progressive and may develop into complicated silicosis or progressive
massive fibrosis (PMF). Complicated silicosis or PMF is characterized by lung lesions (shown as
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radiographic opacities) greater than 1 centimeter in diameter. Complicated silicosis or PMF symptoms, if
present, are shortness of breath and cough. Complicated silicosis or PMF may be associated with decreased
lung function and may be disabling. Advanced complicated silicosis or PMF may lead to death. Advanced
complicated silicosis or PMF can result in heart disease secondary to the lung disease (cor pumonale).

Accelerated Silicosis can occur with prolonged repeated inhalation of high concentrations of respirable
crystalline silica over a relatively short period; the lung lesions can appear within five (5) years of initial
exposure. Progression can be rapid. Accelerated silicosis is similar to chronic or ordinary silicosis, except
that lung lesions appear earlier and progression is more rapid.

Acute Silicosis can occur after the repeated inhalation of very high concentrations of respirable crystalline
silica over a short time period, sometimes as short as a few months. The symptoms of acute silicosis
include progressive shortness of breath, fever, cough, weakness and weight loss. Acute silicosis is fatal.

B. CANCER

IARC - The International Agency for Research on Cancer ("IARC") concluded that “crystalline silica in the
form of quartz or cristobalite dust is carcinogenic to humans (Group 1) ”. For further information on the
IARC evaluation, see IARC Monographs on the Evaluation of Carcinogenic Risks to Humans, Volume
100C,"A Review of Human Carcinogens: Arsenic, Metals, Fibres and Dusts " (2011).

C. AUTOIMMUNE DISEASES
Several studies have reported excess cases of several autoimmune disorders, -- scleroderma, systemic lupus
erythematosus, rheumatoid arthritis -- among silica-exposed workers.

D. TUBERCULOSIS

Individuals with silicosis are at increased risk to develop pulmonary tuberculosis, if exposed to tuberculosis
bacteria. Individuals with chronic silicosis have a three-fold higher risk of contracting tuberculosis than
similar individuals without silicosis.

E. KIDNEY DISEASE

Several studies have reported excess cases of kidney diseases, including end stage renal disease, among
silica-exposed workers. For additional information on the subject, the following may be consulted: "Kidney
Disease and Silicosis”, Nephron, Volume 85, pp. 14-19 (2000).

F. NON-MALIGNANT RESPIRATORY DISEASES

The reader is referred to Section 3.5 of the NIOSH Special Hazard Review cited below for information
concerning the association between exposure to crystalline silica and chronic bronchitis, emphysema and
small airways disease. There are studies that disclose an association between dusts found in various mining
occupations and non-malignant respiratory diseases, particularly among smokers. It is unclear whether the
observed associations exist only with underlying silicosis, only among smokers, or result from exposure to
mineral dusts generally (independent of the presence or absence of crystalline silica, or the level of
crystalline silica in the dust).

Sources of information:

The NIOSH Hazard Review - Occupational Effects of Occupational Exposure to Respirable
Crystalline Silica published in April 2002 summarizes and discusses the medical and epidemiological
literature on the health risks and diseases associated with occupational exposures to respirable crystalline
silica. The NIOSH Hazard Review is available from NIOSH - Publications Dissemination, 4676 Columbia
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Parkway, Cincinnati, OH 45226, or through the NIOSH web site, www.cdc.gov/niosh/topics/silica, then

click on the link “NIOSH Hazard Review: Health Effects of Occupational Exposure to Respirable

Crystalline Silica”.

For a more recent review of the health effects of respirable crystalline silica, the reader may consult
Fishman’s Pulmonary Diseases and Disorders, Fourth Edition, Chapter 57. “Coal Workers’ Lung Diseases

and Silicosis”.

Acute Toxicity Values:
Crystalline Silica (quartz): LD50 oral rat >22,500 mg/kg

Skin corrosion/irritation: Does not meet the criteria for classification.
Eye damage/ irritation: Does not meet the criteria for classification.
Respiratory Irritation: Does not meet the criteria for classification.
Skin Sensitization: Does not meet the criteria for classification.
Respiratory Sensitization: Does not meet the criteria for classification.
Germ Cell Mutagenicity: Does not meet the criteria for classification.
Carcinogenicity: See above under CANCER.

Developmental / Reproductive Toxicity: No specific data is available, however, there is no evidence that silica
exposure has any effect on reproduction.

Specific Target Organ Toxicity (Single Exposure): Does not meet the criteria for classification.

Specific Target Organ Toxicity (Repeated Exposure): See above.

Aspiration Toxicity: Not an aspiration hazard.

Section 12: Ecological Information

12.1 Toxicity: Crystalline silica (quartz) is not known to be ecotoxic.
12.2 Persistence and degradability: Silica is not degradable.

12.3 Bioaccumulative Potential: Silica is not bioaccumulative.

12.4 Mobility in Seil: Silica is not mobile in soil.

12.5 Results of PBT and vPvB Assessment: None required.

12.6 Other Adverse Effects: No data available.
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Section 13: Disposal Considerations

13.1 Waste Treatment Methods:

Dispose in accordance with all applicable local, state/provincial and national/ federal regulations in light of the
contamination present. Local regulations may be more stringent than regional and national requirements. It is the
responsibility of the waste generator to determine the toxicity and physical characteristics of the material to
determine the proper waste identification and disposal in compliance with applicable regulations.

Section 14: Transport Information

14.1 UN | 14.2 UN Proper Shipping Name 14.3 14.4 14.5
Number Hazard | Packing Environmental
Class(s) | Group Hazards
US DOT None Not Regulated None None
CANADIAN None Not Regulated None None
TDG
EU None Not Regulated None None
ADR/RID
IMDG None Not Regulated None None
IATA/ICAO | None Not Regulated None None

14.6 Special Precautions for User: None identified

14.7 Transport in Bulk According to Annex III MARPOL 73/78 and the IBC Code: Not applicable.
Transported in packaged form only.

Section 15: Regulatory Information

15.1 Safety, Health and Environmental Regulations/Legislation Specific for the Substance or Mixture_

INTERNATIONAL INVENTORIES

US EPA TSCA Inventory: All of the components of this product are listed on the EPA TSCA inventory.

Canadian Domestic Substances List: U. S. Silica Company products, as naturally occurring substances, are
on the Canadian DSL.

Australian Inventory of Chemical Substances (AICS): All of the components of this product are
listed on the AICS inventory or exempt from notification requirements.

China: Silica is listed on the IECSC inventory or exempt from notification requirements.

Korea Existing Chemicals Inventory (KECI) (set up under the Toxic Chemical Control Law):
Listed on the ECL with registry number 9212-5667.

Japan Ministry of International Trade and Industry (MITI): All of the components of this product
are existing chemical substances as defined in the Chemical Substance Control Law Registry
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Number 1-548.
New Zealand: Silica is listed on the HSNO inventory or exempt from notification requirements.

Philippines Inventory of Chemicals and Chemical Substances (PICCS): Listed for PICCS.

Taiwan: Silica is listed on the CSNN inventory or exempt from notification requirements.

Section 16: Other Information

GHS Classes and Hazard Statements for Reference (See Sections 3):
STOT-RE Cat 1 - Specific Target Organ Toxicity (Repeated Exposure) Category 1
H372 Causes damage to lungs through prolonged or repeated exposure by inhalation

Effective Date: 1 May 2017
Supersedes Date: 23 July 2014

U. S. Silica Company Disclaimer
The information and recommendations contained herein are based upon data believed to be up to-
date and correct. However, no guarantee or warranty of any kind, express or implied, is made with
respect to the information contained herein. We accept no responsibility and disclaim all liability for
any harmful effects that may be caused by purchase, resale, use or exposure to our silica. Customers
and users of silica must comply with all applicable health and safety laws, regulations, and orders. In
particular, they are under an obligation to carry out a risk assessment for the particular work places
and to take adequate risk management measures in accordance with the national implementation
legislation of EU Directives 89/391 and 98/24.
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BORING/WELL LOG

Client

HOLE NUMBER AND PERMIT NUMBER

1. COMPANY NAME

EA Engineering, Science, and Technology, Inc.

2. DRILL SUBCONTRACTOR

SHEET SHEETS
1 OF

3. PROJECT

4. GEOLOGIST

5. COMPONENT

6. AREA

7. GRID LOC./BIASED POINT

8. NAME OF DRILLER

9. MANUFACTURER'S DESIGNATION OF DRILL

10. SIZES AND TYPES OF DRILLING AND SAMPLING EQUIPMENT

TYPE OF LINER USED, IF APPLICABLE

11. SURFACE ELEVATION AND CONDITIONS

12. DIRECT READING PARAMETERS:  PID (ppm)

13. DATE STARTED

14. DATE COMPLETED

15. OVERBURDEN THICKNESS

16. DEPTH GROUNDWATER ENCOUNTERED

17. DEPTH DRILLED INTO ROCK

18. DEPTH TO WATER AND ELAPSED TIME ATFER DRILLING COMPLETED

19. TOTAL DEPTH OF HOLE

20. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

21. WELL INSTALLED?

IF SO COMPLETE CONSTRUCTION DIAGRAM

22. SAMPLE TYPE:

23. SAMPLE INTERVAL AND DESIGNATION FOR LAB ANALYSIS

24. SAMPLE INTERVAL AND DESIGNATION FOR FIELD SCREENING ANALYSIS

COD (if applicable)=
Hexavalent Chromium (if applicable)=

25. SCREENING ANALYSIS
COD=
Heavalent Chromium=

26. DISPOSITION 27.1F NOT AWELL, BACKFILLED WITH:
OF HOLE
ANALYTICAL DEPTH |RECOVERY|
USCS [DEPTH DESCRIPTION OF MATERIALS DIRECT READING SAMPLE DESIGNATION (FT) (IN.) REMARKS
LOG [(FT) VOC AND INTERVAL
(ppm)
PROJECT NUMBER: HOLE NO.




Client HOLE NUMBER AND PERMIT NUMBER
BORING/WELL LOG (CONTINUATION SHEET)

1. COMPANY NAME 2. DRILL SUBCONTRACTOR SHEET SHEETS
EA Engineering, Science, and Technology, Inc. OF
3. PROJECT 4. GEOLOGIST 5. COMPONENT 6. AREA 7. GRID LOC./BIASED POINT
ANALYTICAL DEPTH |RECOVERY
USCS |DEPTH DESCRIPTION OF MATERIALS DIRECT READING SAMPLE DESIGNATION (FT) (IN.) REMARKS
LOG |(FT) voC AND INTERVAL
(ppm)

PROJECT NUMBER: HOLE NO.:




Site Name:
Date/Time:
Inspector(s):

Weather Conditions:

MONITORING POINT GAUGING LOG

Well ID

Depth to
Product
(ft PTOIC)

Depth to Depth to
Water Bottom
(ft bTOIC) | (ft bTOIC)

Well Condition / Notes




INVESTIGATIVE DERIVED WASTE INVENTORY SHEET

Accumulation | Accumulation
Drum ID Drum Contents Monitoring Well ID Start Date End Date Gallons

(a) Purge water, decontamination fluids
NOTES:ID = Identification
IDW = Investigative Derived Waste




®

EA Engineering, P.C.
EA Science and Technology

NEWYORK | Department of
STATE OF A
OPPORTUNITY Environmental

Conservation

GROUNDWATER SAMPLING PURGE FORM

(Well 1.D.: EA Personnel: Client:

Location: Well Condition: Weather:
Sounding Method: Gauge Date: Measurement Ref:
Stick Up/Down (ft): Gauge Time: Well Diameter (in):
Purge Date: Purge Time:

Purge Method: Field Technician:

Well Volume
A. Well Depth (ft): D. Well Volume (ft): Depth/Height of Top of PVC:
B. Depth to Water (ft): E. Well Volume (gal) C*D): Pump Type:
C. Liquid Depth (ft) (A-B): F. Three Well Volumes (gal) (E3): Pump Intake Depth:
Water Quality Parameters

Time Temperature pH ORP Conductivity | Turbidity DO DTW Rate Volume

(hrs) (0C) (pH units) (mV) (S/m) (ntu) (mg/L) (ft btoc) (Lpm) (liters)
Total Quantity of Water Removed (gal): Sampling Time:
Samplers: Split Sample With:
Sampling Date: Sample Type:

COMMENTS AND OBSERVATIONS:




FIELD CALIBRATION FORAM

Site Name:
INSTRUMENT: INSTRUMENT ID No:
OFERATOR.: WEATHER:
SPAN GAS TYPE: DATE:
CALIBRATION NOTES:
COMMENTS:

SIGNATURE: DATE:




FIELD SOIL VAPOR SAMPLING FORM

® EA Engineering, P.C. and Its Affiliate EA Science and
Technology

SOIL VAPOR SAMPLING LOG

Project #:
Project Name:
Location:

Project Manager:

Sample Location Information:

Site ID Number:

Sampler(s):

PID Meter Used (Model, Serial #) :

Soil Vapor 1.D. No.:

SUMMA Canister Record:

SOIL VAPOR POINT DUPLICATE SAMPLE (IF COLLECTED)

[Flow Regulator No.: Flow Regulator No.:
Canister Serial No.: Canister Serial No.:
Start Date/ Time: Start Date/ Time:
Start Pressure: Start Pressure:
(inches Hg) (inches Hg)
Stop Date/Time: Stop Date/Time:
Stop Pressure: Stop Pressure:
(inches Hg) (inches Hg)

Sample ID: Sample ID:

Other Sampling Information:

[Helium percentage achieved in enclosure for Depth to sample point:
Tracer Gas Test:

Tracer Gas test result (% of Helium):

Nearest Groundwater Elevation:

[Noticeable Odor? Additional info:

[Purge Volume PID Reading (ppb)

[Duplicate Sample?

(Outdoor Ambient Temperature:

[Wind Direction:

Comments:

Sampler Signature:




FIELD CALIBRATION FORM

Horiba U-52

pH, CONDUCTIVITY, AND TURBIDITY

CALIBRATION
DATE:
TIME:
METER ID:
pH CALIBRATION
INITIAL FINAL
pH STANDARD READING READING

4.0

CONDUCTIVITY CALIBARATION

CONDUCTIVITY STANDARD
STANDARD READING FINAL READING
4.49
TURBIDITY CALIBRATION
STANDARD | INITIAL READING FINAL READING
0 NTU
COMMENTS

SIGNATURE




m

Project/Site:

SITE ENTRY AND EXIT LOG

Project No.:

Date

Name

Representing

Time

Out
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Title of Appendix H Appendix | 2/25/2020
Appendix I,
page 32
Document Guidelines for Sampling and Sampling, Analysis, and Assessment of Per- and 9/15/2020
Cover, page 1| | Analysis of PFAS Polyfluoroalkyl Substances (PFAS) Under
NYSDEC’s Part 375 Remedial Programs
Data Until such time as Ambient Until such time as Soil Cleanup Objectives (SCOs) | 3/28/2023
Assessment Water Quality Standards for PFOA and PFOS are published
and (AWQS) and Soil Cleanup
Application to | Objectives (SCOs) for PFOA
Site Cleanup | and PFOS are published
Page 3
;{Veztsll:[SSample PFOA and PFOS should be NYSDEC has adopted ambient water quality 3/28/2023
Page 3 further assessed and considered | guidance values for PFOA and PFOS. Groundwater
as potential contaminants of samples should be compared to the human health
concern in groundwater or criteria of 6.7 ng/l (ppt) for PFOA and 2.7 ng/1 (ppt)
surface water if PFOA or PFOS | for PFOS. These guidance values also include
is detected in any water sample criteria for surface water for PFOS applicable for
at or above 10 ng/L (ppt) and is | aquatic life, which may be applicable at some sites.
determined to be attributable to | Drinking water sample results should be compared
the site, either by a comparison | to the NYS maximum contaminant level (MCL) of
of upgradient and downgradient | 10 ng/l (ppt).Analysis to determine if PFOA and
levels, or the presence of soil PFOS concentrations are attributable to the site
source areas, as defined below. should include a comparison between upgradient
and downgradient levels, and the presence of soil
source areas, as defined below.
}S{(;;luia;mple Soil cleanup objectives for NYSDEC will delay adding soil cleanup objectives 3/28/2023
Page 3 PFOA and PFOS have been for PFOA and PFOS to 6 NYCRR Part 375-6 until
proposed in an upcoming the PFAS rural soil background study has been
revision to 6 NYCRR Part 375- | completed. Until SCOs are in effect, the following
6. Until SCOs are in effect, the are to be used as guidance values:
following are to be used as
guidance values:
Protection of | PFOA (ppb) 1.1 PFOA (ppb) 0.8 3/28/2023
Groundwater | PFOS (ppb) 3.7 PFOS (ppb) 1.0
Page 3
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Footnote 2 The movement of PFAS in the The Protection of Groundwater values are based on | 3/28/2023
Page 3 environment is being the above referenced ambient groundwater guidance

aggressively researched at this
time; that research will
eventually result in more
accurate models for the
behaviors of these chemicals. In
the meantime, DEC has
calculated the guidance value for
the protection of groundwater
using the same procedure used
for all other chemicals, as
described in Section 7.7 of the
Technical Support Document
(http://www.dec.ny.gov/docs/re
mediation_hudson_pdf/techsupp
doc.pdf).

values. Details on that calculation are available in
the following document, prepared for the February
2022 proposed changes to Part 375
(https://www.dec.ny.gov/docs/remediation _hudson
pdf/part375techsupport.pdf). The movement of
PFAS in the environment is being aggressively
researched at this time; that research will eventually
result in more accurate models for the behaviors of
these chemicals. In the meantime, DEC has
calculated the guidance value for the protection of
groundwater using the same procedure used for all
other chemicals, as described in Section 7.7 of the
Technical Support Document
(http://www.dec.ny.gov/docs/remediation_hudson
pdf/techsuppdoc.pdf).

analysis to help evaluate factors affecting the
leachability of PFAS in site soils.”

Testing for If th i FPFOA If the concentrations of PFOA and PFOS in leachate | 3/28/2023
Imported Soil d ;;oonsc?ntlr a 1(1)1ns ° are at or above the ambient water quality guidance
Page 4 an in leachate are ator values for groundwater, then the soil is not
above 10 ppt (the Maximum
Contaminant Levels established acceptable.
for drinking water by the New
York State Department of
Health), then the soil is not
acceptable.
Routine “However, laboratories “However, laboratories analyzing environmental 9/15/2020
Analysis, analyzing environmental samples...PFOA and PFOS in drinking water by
page 9 samples...PFOA and PFOS in EPA Method 537, 537.1, ISO 25101, or Method
drinking water by EPA Method | 533.”
537,537.1 or ISO 25101.”
Additional None “In cases where site-specific cleanup objectives for | 9/15/2020
Analysis, PFOA and PFOS are to be assessed, soil
page 9, new parameters, such as Total Organic Carbon (EPA
paragraph Method 9060), soil pH (EPA Method 9045), clay
regarding soil content (percent), and cation exchange capacity
parameters (EPA Method 9081), should be included in the
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Assessment Water Quality Standards Standards (AWQS) and Soil Cleanup Objectives
and (AWQS) and Soil Cleanup (SCOs) for PFOA and PFOS are published, the
Application to | Objectives (SCOs) for PFAS are | extent of contaminated media potentially subject to
Site Cleanup | published, the extent of remediation should be determined on a case-by-case
Page 10 contaminated media potentially | basis using the procedures discussed below and the
subject to remediation should be | criteria in DER-10. Preliminary target levels for
determined on a case-by-case cleanup of PFOA and PFOS in other media,
basis using the procedures including biota and sediment, have not yet been
discussed below and the criteria | established by the DEC.
in DER-10. Target levels for
cleanup of PFAS in other media,
including biota and sediment,
have not yet been established by
the DEC.
Water Sample PFAS should be further assessed | PFOA and PFOS should be further assessed and 9/15/2020
Results Page . . . . . .
10 and considered as a potential considered as potential contaminants of concern in

contaminant of concern in
groundwater or surface water

(..)

If PFAS are identified as a
contaminant of concern for a
site, they should be assessed as
part of the remedy selection
process in accordance with Part
375 and DER-10.

groundwater or surface water (...)

If PFOA and/or PFOS are identified as
contaminants of concern for a site, they should be
assessed as part of the remedy selection process in
accordance with Part 375 and DER-10.
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Soil Sample “The extent of soil 9/15/2020

Results, page
10

contamination for purposes of
delineation and remedy selection
should be determined by having
certain soil samples tested by
Synthetic Precipitation Leaching
Procedure (SPLP) and the
leachate analyzed for PFAS. Soil
exhibiting SPLP results above
70 ppt for either PFOA or PFOS
(individually or combined) are
to be evaluated during the
cleanup phase.”

“Soil cleanup objectives for PFOA and PFOS will
be proposed in an upcoming revision to 6 NYCRR
Part 375-6. Until SCOs are in effect, the following
are to be used as guidance values. “

[Interim SCO Table]

“PFOA and PFOS results for soil are to be
compared against the guidance values listed above.
These guidance values are to be used in determining
whether PFOA and PFOS are contaminants of
concern for the site and for determining remedial
action objectives and cleanup requirements. Site-
specific remedial objectives for protection of
groundwater can also be presented for evaluation by
DEC. Development of site-specific remedial
objectives for protection of groundwater will
require analysis of additional soil parameters
relating to leachability. These additional analyses
can include any or all the parameters listed above
(soil pH, cation exchange capacity, etc.) and/or use
of SPLP.

As the understanding of PFAS transport improves,
DEC welcomes proposals for site-specific remedial
objectives for protection of groundwater. DEC will
expect that those may be dependent on additional
factors including soil pH, aqueous pH, % organic
carbon, % Sand/Silt/Clay, soil cations: K, Ca, Mg,
Na, Fe, Al, cation exchange capacity, and anion
exchange capacity. Site-specific remedial objectives
should also consider the dilution attenuation factor
(DAF). The NJDEP publication on DAF can be
used as a reference:
https://www.nj.gov/dep/srp/guidance/rs/daf.pdf. ”



https://www.nj.gov/dep/srp/guidance/rs/daf.pdf

f NEWYORK | Department of
Aprll 2023 OPPORTUNITY Eg}lllsrgrr:lgltel:’)l;a[
Citation and
Page Current Text Corrected Text Date
Number
Testing for Soil imported to a site for use in 9/15/2020

Imported Soil
Page 11

a soil cap, soil cover, or as
backfill is to be tested for PFAS
in general

conformance with DER-10,
Section 5.4(e) for the PFAS
Analyte List (Appendix F) using
the analytical procedures
discussed below and the criteria
in DER-10 associated with
SVOCs.

If PFOA or PFOS is detected in
any sample at or above 1 pg/kg,
then soil should be tested by
SPLP and the

leachate analyzed for PFAS. If
the SPLP results exceed 10 ppt
for either PFOA or PFOS
(individually) then the

source of backfill should be
rejected, unless a site-specific
exemption is provided by DER.
SPLP leachate criteria is

based on the Maximum
Contaminant Levels proposed
for drinking water by New York
State’s Department of

Health, this value may be
updated based on future Federal
or State promulgated regulatory
standards. Remedial

parties have the option of
analyzing samples concurrently
for both PFAS in soil and in the
SPLP leachate to

minimize project delays.
Category B deliverables should
be submitted for backfill
samples, though a DUSR is not
required.

Testing for PFAS should be included any time a full
TAL/TCL analyte list is required. Results for PFOA
and PFOS should be compared to the applicable
guidance values. If PFOA or PFOS is detected in
any sample at or above the guidance values then the
source of backfill should be rejected, unless a site-
specific exemption is provided by DER based on
SPLP testing, for example. If the concentrations of
PFOA and PFOS in leachate are at or above 10 ppt
(the Maximum Contaminant Levels established for
drinking water by the New York State Department
of Health), then the soil is not acceptable.

PFOA, PFOS and 1,4-dioxane are all considered
semi-volatile compounds, so composite samples are
appropriate for these compounds when sampling in
accordance with DER-10, Table 5.4(e)10. Category
B deliverables should be submitted for backfill
samples, though a DUSR is not required.

vi
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2 The movement of PFAS in the environment is
being aggressively researched at this time; that
research will eventually result in more accurate
models for the behaviors of these chemicals. In the
meantime, DEC has calculated the soil cleanup
objective for the protection of groundwater using
the same procedure used for all other chemicals, as
described in Section 7.7 of the Technical Support
Document
(http://www.dec.ny.gov/docs/remediation_hudson
pdf/techsuppdoc.pdf).
Additional In cases... soil parameters, such | In cases... soil parameters, such as Total Organic 1/8/2021
Analysis, as Total Organic Carbon (EPA Carbon (Lloyd Kahn), soil...
page 9 Method 9060), soil...
Appendix A, | List the ELAP-approved lab(s) List the ELAP- certified lab(s) to be used for 1/8/2021
General to be used for analysis of analysis of samples
Guidelines, samples
fourth bullet
Appendix E, Drinking water samples Drinking water samples collected using this 1/8/2021
Laboratory collected using this protocol are | protocol are intended to be analyzed for PFAS by
Analysis and intended to be analyzed for EPA Method 537, 537.1, 533, or ISO Method
Containers PFAS by ISO Method 25101. 25101
Water Sample | “In addition, further Deleted 6/15/2021
Results Page 9 | assessment of water may be
warranted if either of the
following screening levels are
met:
a. any other individual
PFAS (not PFOA or PFOS) is
detected in water at or above
100 ng/L; or
b. total concentration of
PFAS (including PFOA and
PFOS) is detected in water at
or above 500 ng/L”

Vii




NEWYORK | Department of
April 2023 4“ Conservation
Citation and
Page Current Text Corrected Text Date
Number
Routine Currently, New York State Deleted 5/31/2022
Analysis, Department of Health’s
Page XX Environmental Laboratory
Approval Program (ELAP)...
criteria set forth in the DER’s
laboratory guidelines for PFAS
in non-potable water and solids
(Appendix H - Laboratory
Guidelines for Analysis of PFAS
in Non-Potable Water and
Solids).
Analysis and As of October 2020, the United | Deleted 5/31/2022

Reporting,
Page XX

States Environmental Protection
Agency (EPA) does not have a
validated method for analysis of
PFAS for media commonly
analyzed under DER remedial
programs (non-potable waters,
solids). DER has developed the
following guidelines to ensure
consistency in analysis and
reporting of PFAS.

Routine
Analysis,
Page XX

LC-MS/MS analysis for PFAS
using methodologies based on
EPA Method 537.1 is the
procedure to use for
environmental samples. Isotope
dilution techniques should be
utilized for the analysis of PFAS
in all media.

EPA Method 1633 is the procedure to use for

environmental samples.

Soil Sample
Results, Page
XX

Soil cleanup objectives for
PFOA and PFOS will be
proposed in an upcoming
revision to 6 NYCRR Part 375-6

Soil cleanup objectives for PFOA and PFOS have
been proposed in an upcoming revision to 6

NYCRR Part 375-6

Appendix A

“Include in the text... LC-
MS/MS for PFAS using
methodologies based on EPA
Method 537.1”

“Include in the text ....EPA Method 1633

Appendix A

“Laboratory should have ELAP
certification for PFOA and
PFOS in drinking water by EPA
Method 537, 537.1, EPA
Method 533, or ISO 25101~

Deleted

Appendix B

“Samples collected using this
protocol are intended to be
analyzed for PFAS using
methodologies based on EPA
Method 537.1”

“Samples collected using this protocol are intended
to be analyzed for PFAS using EPA Method 1633”
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Sampling, Analysis, and Assessment of Per-
and Polyfluoroalkyl Substances (PFAS)

Under NYSDEC’s Part 375 Remedial
Programs

Objective

New York State Department of Environmental Conservation’s Division of Environmental Remediation (DER)
performs or oversees sampling of environmental media and subsequent analysis of PFAS as part of remedial
programs implemented under 6 NYCRR Part 375. To ensure consistency in sampling, analysis, reporting, and
assessment of PFAS, DER has developed this document which summarizes currently accepted procedures and
updates previous DER technical guidance pertaining to PFAS.

Applicability

All work plans submitted to DEC pursuant to one of the remedial programs under Part 375 shall include PFAS
sampling and analysis procedures that conform to the guidelines provided herein.

As part of a site investigation or remedial action compliance program, whenever samples of potentially affected
media are collected and analyzed for the standard Target Analyte List/Target Compound List (TAL/TCL), PFAS
analysis should also be performed. Potentially affected media can include soil, groundwater, surface water, and
sediment. Based upon the potential for biota to be affected, biota sampling and analysis for PFAS may also be
warranted as determined pursuant to a Fish and Wildlife Impact Analysis. Soil vapor sampling for PFAS is not
required.

Field Sampling Procedures

DER-10 specifies technical guidance applicable to DER’s remedial programs. Given the prevalence and use of
PFAS, DER has developed “best management practices” specific to sampling for PFAS. As specified in DER-10
Chapter 2, quality assurance procedures are to be submitted with investigation work plans. Typically, these
procedures are incorporated into a work plan, or submitted as a stand-alone document (e.g., a Quality Assurance
Project Plan). Quality assurance guidelines for PFAS are listed in Appendix A - Quality Assurance Project Plan
(QAPP) Guidelines for PFAS.

Field sampling for PFAS performed under DER remedial programs should follow the appropriate procedures
outlined for soils, sediments, or other solids (Appendix B), non-potable groundwater (Appendix C), surface water
(Appendix D), public or private water supply wells (Appendix E), and fish tissue (Appendix F).

QA/QC samples (e.g. duplicates, MS/MSD) should be collected as specified in DER-10, Section 2.3(c). For
sampling equipment coming in contact with aqueous samples only, rinsate or equipment blanks should be collected.
Equipment blanks should be collected at a minimum frequency of one per day per site or one per twenty samples,
whichever is more frequent.
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Analysis and Reporting

The investigation work plan should describe analysis and reporting procedures, including laboratory analytical
procedures for the methods discussed below. As specified in DER-10 Section 2.2, laboratories should provide a full
Category B deliverable. In addition, a Data Usability Summary Report (DUSR) should be prepared by an
independent, third-party data validator. Electronic data submissions should meet the requirements provided at:
https://www.dec.ny.gov/chemical/62440.html.

DER has developed a PFAS Analyte List (Appendix G) for remedial programs to understand the nature of
contamination at sites. It is expected that reported results for PFAS will include, at a minimum, all the compounds
listed. If lab and/or matrix specific issues are encountered for any analytes, the DER project manager, in
consultation with the DER chemist, will make case-by-case decisions as to whether certain analytes may be
temporarily or permanently discontinued from analysis at each site. As with other contaminants that are analyzed
for at a site, the PFAS Analyte List may be refined for future sampling events based on investigative findings.

Routine Analysis

EPA Method 1633 is the procedure to use for environmental samples. Reporting limits for PFOA and PFOS in
aqueous samples should not exceed 2 ng/L. Reporting limits for PFOA and PFOS in solid samples should not
exceed 0.5 ug/kg. Reporting limits for all other PFAS in aqueous and solid media should be as close to these limits
as possible. If laboratories indicate that they are not able to achieve these reporting limits for the entire PFAS
Analyte List, site-specific decisions regarding acceptance of elevated reporting limits for specific PFAS can be
made by the DER project manager in consultation with the DER chemist. Data review guidelines were developed
by DER to ensure data comparability and usability (Appendix H - Data Review Guidelines for Analysis of PFAS in
Non-Potable Water and Solids).

Additional Analysis

Additional laboratory methods for analysis of PFAS may be warranted at a site, such as the Synthetic Precipitation
Leaching Procedure (SPLP) and Total Oxidizable Precursor Assay (TOP Assay).

In cases where site-specific cleanup objectives for PFOA and PFOS are to be assessed, soil parameters, such as
Total Organic Carbon (Lloyd Kahn), soil pH (EPA Method 9045), clay content (percent), and cation exchange
capacity (EPA Method 9081), should be included in the analysis to help evaluate factors affecting the leachability
of PFAS in site soils.

SPLP is a technique used to determine the mobility of chemicals in liquids, soils and wastes, and may be useful in
determining the need for addressing PFAS-containing material as part of the remedy. SPLP by EPA Method 1312
should be used unless otherwise specified by the DER project manager in consultation with the DER chemist.

Impacted materials can be made up of PFAS that are not analyzable by routine analytical methodology. A TOP
Assay can be utilized to conceptualize the amount and type of oxidizable PFAS which could be liberated in the
environment, which approximates the maximum concentration of perfluoroalkyl substances that could be generated
if all polyfluoroalkyl substances were oxidized. For example, some polyfluoroalkyl substances may degrade or
transform to form perfluoroalkyl substances (such as PFOA or PFOS), resulting in an increase in perfluoroalkyl
substance concentrations as contaminated groundwater moves away from a source. The TOP Assay converts,
through oxidation, polyfluoroalkyl substances (precursors) into perfluoroalkyl substances that can be detected by
routine analytical methodology.'

"' TOP Assay analysis of highly contaminated samples, such as those from an AFFF (aqueous film-forming foam) site, can
result in incomplete oxidation of the samples and an underestimation of the total perfluoroalkyl substances.


https://www.dec.ny.gov/chemical/62440.html
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Commercial laboratories have adopted methods which allow for the quantification of targeted PFAS in air and
biota. The EPA’s Office of Research and Development (ORD) is currently developing methods which allow for air
emissions characterization of PFAS, including both targeted and non-targeted analysis of PFAS. Consult with the
DER project manager and the DER chemist for assistance on analyzing biota/tissue and air samples.

Data Assessment and Application to Site Cleanup

Until such time as Soil Cleanup Objectives (SCOs) for PFOA and PFOS are published, the extent of contaminated
media potentially subject to remediation should be determined on a case-by-case basis using the procedures
discussed below and the criteria in DER-10. Preliminary target levels for cleanup of PFOA and PFOS in other
media, including biota and sediment, have not yet been established by the DEC.

Water Sample Results

NYSDEC has adopted ambient water quality guidance values for PFOA and PFOS. Groundwater samples should
be compared to the human health criteria of 6.7 ng/1 (ppt) for PFOA and 2.7 ng/I (ppt) for PFOS. These human
health criteria should also be applied to surface water that is used as a water supply. This guidance also includes
criteria for surface water for PFOS applicable for aquatic life, which may be applicable at some sites. Drinking
water sample results should be compared to the NYS maximum contaminant level (MCL) of 10 ng/l (ppt). Analysis
to determine if PFOA and PFOS concentrations are attributable to the site should include a comparison between
upgradient and downgradient levels, and the presence of soil source areas, as defined below.

If PFOA and/or PFOS are identified as contaminants of concern for a site, they should be assessed as part of the
remedy selection process in accordance with Part 375 and DER-10.

Soil Sample Results

NYSDEC will delay adding soil cleanup objectives for PFOA and PFOS to 6 NYCRR Part 375-6 until the PFAS
rural soil background study has been completed. Until SCOs are in effect, the following are to be used as guidance
values:

Guidance Values for

Anticipated Site Use PFOA (ppb) PFOS (ppb)
Unrestricted 0.66 0.88
Residential 6.6 8.8
Restricted Residential 33 44
Commercial 500 440
Industrial 600 440
Protection of Groundwater? 0.8 1.0

PFOA and PFOS results for soil are to be compared against the guidance values listed above. These guidance
values are to be used in determining whether PFOA and PFOS are contaminants of concern for the site and for
determining remedial action objectives and cleanup requirements. Site-specific remedial objectives for protection
of groundwater can also be presented for evaluation by DEC. Development of site-specific remedial objectives for
protection of groundwater will require analysis of additional soil parameters relating to leachability. These

2 The Protection of Groundwater values are based on the above referenced ambient groundwater guidance values. Details on
that calculation are available in the following document, prepared for the February 2022 proposed changes to Part 375
(https://www.dec.ny.gov/docs/remediation_hudson_pdf/part375techsupport.pdf). The movement of PFAS in the environment
is being aggressively researched at this time; that research will eventually result in more accurate models for the behaviors of
these chemicals. In the meantime, DEC has calculated the guidance value for the protection of groundwater using the same
procedure used for all other chemicals, as described in Section 7.7 of the Technical Support Document
(http://www.dec.ny.gov/docs/remediation_hudson_pdf/techsuppdoc.pdf).


http://www.dec.ny.gov/docs/remediation_hudson_pdf/techsuppdoc.pdf
https://www.dec.ny.gov/docs/remediation_hudson_pdf/part375techsupport.pdf
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additional analyses can include any or all the parameters listed above (soil pH, cation exchange capacity, etc.)
and/or use of SPLP.

As the understanding of PFAS transport improves, DEC welcomes proposals for site-specific remedial objectives
for protection of groundwater. DEC will expect that those may be dependent on additional factors including soil
pH, aqueous pH, % organic carbon, % Sand/Silt/Clay, soil cations: K, Ca, Mg, Na, Fe, Al, cation exchange
capacity, and anion exchange capacity. Site-specific remedial objectives should also consider the dilution
attenuation factor (DAF). The NJDEP publication on DAF can be used as a reference:
https://www.nj.gov/dep/srp/guidance/rs/daf.pdf.

Testing for Imported Soil

Testing for PFAS should be included any time a full TAL/TCL analyte list is required. Results for PFOA and PFOS
should be compared to the applicable guidance values. If PFOA or PFOS is detected in any sample at or above the
guidance values then the source of backfill should be rejected, unless a site-specific exemption is provided by DER
based on SPLP testing, for example. If the concentrations of PFOA and PFOS in leachate are at or above the
ambient water quality guidance values for groundwater, then the soil is not acceptable.

PFOA, PFOS and 1,4-dioxane are all considered semi-volatile compounds, so composite samples are appropriate
for these compounds when sampling in accordance with DER-10, Table 5.4(e)10. Category B deliverables should
be submitted for backfill samples, though a DUSR is not required.


https://www.nj.gov/dep/srp/guidance/rs/daf.pdf
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Appendix A - Quality Assurance Project Plan (QAPP) Guidelines for PFAS

The following guidelines (general and PFAS-specific) can be used to assist with the development of a QAPP for
projects within DER involving sampling and analysis of PFAS.

General Guidelines in Accordance with DER-10

Document/work plan section title — Quality Assurance Project Plan
Summarize project scope, goals, and objectives
Provide project organization including names and resumes of the project manager, Quality Assurance
Officer (QAO), field staff, and Data Validator
o The QAO should not have another position on the project, such as project or task manager, that
involves project productivity or profitability as a job performance criterion
List the ELAP certified lab(s) to be used for analysis of samples
Include a site map showing sample locations
Provide detailed sampling procedures for each matrix
Include Data Quality Usability Objectives
List equipment decontamination procedures
Include an “Analytical Methods/Quality Assurance Summary Table” specifying:
o Matrix type
Number or frequency of samples to be collected per matrix
Number of field and trip blanks per matrix
Analytical parameters to be measured per matrix
Analytical methods to be used per matrix with minimum reporting limits
Number and type of matrix spike and matrix spike duplicate samples to be collected
Number and type of duplicate samples to be collected
Sample preservation to be used per analytical method and sample matrix
Sample container volume and type to be used per analytical method and sample matrix
o Sample holding time to be used per analytical method and sample matrix
Specify Category B laboratory data deliverables and preparation of a DUSR

O O O O OO0 OO0

Specific Guidelines for PFAS

Include in the text that sampling for PFAS will take place
Include in the text that PFAS will be analyzed by EPA Method 1633
Include the list of PFAS compounds to be analyzed (PFAS Analyte List)
Include the laboratory SOP for PFAS analysis
List the minimum method-achievable Reporting Limits for PFAS
o Reporting Limits should be less than or equal to:
*  Aqueous — 2 ng/L (ppt)
=  Solids — 0.5 pg/kg (ppb)
Include the laboratory Method Detection Limits for the PFAS compounds to be analyzed

Include detailed sampling procedures
o Precautions to be taken
o Pump and equipment types
o Decontamination procedures
o Approved materials only to be used
Specify that regular ice only will be used for sample shipment
Specify that equipment blanks should be collected at a minimum frequency of 1 per day per site for each
matrix
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Appendix B - Sampling Protocols for PFAS in Soils, Sediments and Solids
General

The objective of this protocol is to give general guidelines for the collection of soil, sediment and other solid
samples for PFAS analysis. The sampling procedure used should be consistent with Sampling Guidelines and
Protocols — Technological Background and Quality Control/Quality Assurance for NYS DEC Spill Response
Program — March 1991 (http://www.dec.ny.gov/docs/remediation_hudson_pdf/sgpsect5.pdf), with the following
limitations.

Laboratory Analysis and Containers

Samples collected using this protocol are intended to be analyzed for PFAS using EPA Method 1633.

The preferred material for containers is high density polyethylene (HDPE). Pre-cleaned sample containers, coolers,
sample labels, and a chain of custody form will be provided by the laboratory.

Equipment

Acceptable materials for sampling include stainless steel, HDPE, PVC, silicone, acetate, and polypropylene.
Additional materials may be acceptable if pre-approved by New York State Department of Environmental
Conservation’s Division of Environmental Remediation.

No sampling equipment components or sample containers should come in to contact with aluminum foil, low
density polyethylene, glass, or polytetrafluoroethylene (PTFE, Teflon™) materials including sample bottle cap
liners with a PTFE layer.

A list of acceptable equipment is provided below, but other equipment may be considered appropriate based on
sampling conditions.

» stainless steel spoon
* stainless steel bowl
» steel hand auger or shovel without any coatings

Equipment Decontamination

Standard two step decontamination using detergent (Alconox is acceptable) and clean, PFAS-free water will be
performed for sampling equipment. All sources of water used for equipment decontamination should be verified in
advance to be PFAS-free through laboratory analysis or certification.

Sampling Techniques

Sampling is often conducted in areas where a vegetative turf has been established. In these cases, a pre-cleaned
trowel or shovel should be used to carefully remove the turf so that it may be replaced at the conclusion of
sampling. Surface soil samples (e.g. 0 to 6 inches below surface) should then be collected using a pre-cleaned,
stainless steel spoon. Shallow subsurface soil samples (e.g. 6 to ~36 inches below surface) may be collected by
digging a hole using a pre-cleaned hand auger or shovel. When the desired subsurface depth is reached, a pre-
cleaned hand auger or spoon shall be used to obtain the sample.

When the sample is obtained, it should be deposited into a stainless steel bowl for mixing prior to filling the sample
containers. The soil should be placed directly into the bowl and mixed thoroughly by rolling the material into the
middle until the material is homogenized. At this point the material within the bowl can be placed into the
laboratory provided container.


http://www.dec.ny.gov/docs/remediation_hudson_pdf/sgpsect5.pdf
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Sample Identification and Logging

A label shall be attached to each sample container with a unique identification. Each sample shall be included on
the chain of custody (COC).

Quality Assurance/Quality Control

* Immediately place samples in a cooler maintained at 4 &+ 2° Celsius using ice

*  Collect one field duplicate for every sample batch, minimum 1 duplicate per 20 samples. The duplicate
shall consist of an additional sample at a given location

*  Collect one matrix spike / matrix spike duplicate (MS/MSD) for every sample batch, minimum 1 MS/MSD
per 20 samples. The MS/MSD shall consist of an additional two samples at a given location and identified
on the COC

* Request appropriate data deliverable (Category B) and an electronic data deliverable

Documentation

A soil log or sample log shall document the location of the sample/borehole, depth of the sample, sampling
equipment, duplicate sample, visual description of the material, and any other observations or notes determined to
be appropriate. Additionally, care should be performed to limit contact with PFAS containing materials (e.g.
waterproof field books, food packaging) during the sampling process.

Personal Protection Equipment (PPE)

For most sampling Level D PPE is anticipated to be appropriate. The sampler should wear nitrile gloves while
conducting field work and handling sample containers.

Field staff shall consider the clothing to be worn during sampling activities. Clothing that contains PTFE material
(including GORE-TEX®) or that have been waterproofed with PFAS materials should be avoided. All clothing
worn by sampling personnel should have been laundered multiple times.

Appropriate rain gear (PVC, polyurethane, or rubber rain gear are acceptable), bug spray, and sunscreen should be
used that does not contain PFAS. Well washed cotton coveralls may be used as an alternative to bug spray and/or
sunscreen.

PPE that contains PFAS is acceptable when site conditions warrant additional protection for the samplers and no
other materials can be used to be protective. Documentation of such use should be provided in the field notes.
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Appendix C - Sampling Protocols for PFAS in Monitoring Wells
General

The objective of this protocol is to give general guidelines for the collection of groundwater samples for PFAS
analysis. The sampling procedure used should be consistent with Sampling Guidelines and Protocols —
Technological Background and Quality Control/Quality Assurance for NYS DEC Spill Response Program — March
1991 (http://www.dec.ny.gov/docs/remediation_hudson_pdf/sgpsect5.pdf), with the following limitations.

Laboratory Analysis and Container

Samples collected using this protocol are intended to be analyzed for PFAS using EPA Method 1633.

The preferred material for containers is high density polyethylene (HDPE). Pre-cleaned sample containers, coolers,
sample labels, and a chain of custody form will be provided by the laboratory.

Equipment

Acceptable materials for sampling include: stainless steel, HDPE, PVC, silicone, acetate, and polypropylene.
Additional materials may be acceptable if pre-approved by New York State Department of Environmental
Conservation’s Division of Environmental Remediation.

No sampling equipment components or sample containers should come in contact with aluminum foil, low density
polyethylene, glass, or polytetrafluoroethylene (PTFE, Teflon™) materials including plumbers tape and sample
bottle cap liners with a PTFE layer.

A list of acceptable equipment is provided below, but other equipment may be considered appropriate based on
sampling conditions.

» stainless steel inertia pump with HDPE tubing

» peristaltic pump equipped with HDPE tubing and silicone tubing
» stainless steel bailer with stainless steel ball

* Dbladder pump (identified as PFAS-free) with HDPE tubing

Equipment Decontamination

Standard two step decontamination using detergent (Alconox is acceptable) and clean, PFAS-free water will be
performed for sampling equipment. All sources of water used for equipment decontamination should be verified in
advance to be PFAS-free through laboratory analysis or certification.

Sampling Techniques

Monitoring wells should be purged in accordance with the sampling procedure (standard/volume purge or low flow
purge) identified in the site work plan, which will determine the appropriate time to collect the sample. If sampling
using standard purge techniques, additional purging may be needed to reduce turbidity levels, so samples contain a
limited amount of sediment within the sample containers. Sample containers that contain sediment may cause
issues at the laboratory, which may result in elevated reporting limits and other issues during the sample
preparation that can compromise data usability. Sampling personnel should don new nitrile gloves prior to sample
collection due to the potential to contact PFAS containing items (not related to the sampling equipment) during the
purging activities.


http://www.dec.ny.gov/docs/remediation_hudson_pdf/sgpsect5.pdf
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Sample Identification and Logging

A label shall be attached to each sample container with a unique identification. Each sample shall be included on
the chain of custody (COC).

Quality Assurance/Quality Control

* Immediately place samples in a cooler maintained at 4 & 2° Celsius using ice

*  Collect one field duplicate for every sample batch, minimum 1 duplicate per 20 samples. The duplicate
shall consist of an additional sample at a given location

*  Collect one matrix spike / matrix spike duplicate (MS/MSD) for every sample batch, minimum 1 MS/MSD
per 20 samples. The MS/MSD shall consist of an additional two samples at a given location and identified
on the COC

»  Collect one equipment blank per day per site and minimum 1 equipment blank per 20 samples. The
equipment blank shall test the new and decontaminated sampling equipment utilized to obtain a sample for
residual PFAS contamination. This sample is obtained by using laboratory provided PFAS-free water and
passing the water over or through the sampling device and into laboratory provided sample containers

» Additional equipment blank samples may be collected to assess other equipment that is utilized at the
monitoring well

* Request appropriate data deliverable (Category B) and an electronic data deliverable

Documentation

A purge log shall document the location of the sample, sampling equipment, groundwater parameters, duplicate
sample, visual description of the material, and any other observations or notes determined to be appropriate.
Additionally, care should be performed to limit contact with PFAS containing materials (e.g. waterproof field
books, food packaging) during the sampling process.

Personal Protection Equipment (PPE)

For most sampling Level D PPE is anticipated to be appropriate. The sampler should wear nitrile gloves while
conducting field work and handling sample containers.

Field staff shall consider the clothing to be worn during sampling activities. Clothing that contains PTFE material
(including GORE-TEX®) or that have been waterproofed with PFAS materials should be avoided. All clothing
worn by sampling personnel should have been laundered multiple times.

Appropriate rain gear (PVC, polyurethane, or rubber rain gear are acceptable), bug spray, and sunscreen should be
used that does not contain PFAS. Well washed cotton coveralls may be used as an alternative to bug spray and/or
sunscreen.

PPE that contains PFAS is acceptable when site conditions warrant additional protection for the samplers and no
other materials can be used to be protective. Documentation of such use should be provided in the field notes.



f NEWYORK | Department ofI
. orprorTuNTY | ENVironmenta
Apl‘ll 2023 Conservation

Appendix D - Sampling Protocols for PFAS in Surface Water
General

The objective of this protocol is to give general guidelines for the collection of surface water samples for PFAS
analysis. The sampling procedure used should be consistent with Sampling Guidelines and Protocols —
Technological Background and Quality Control/Quality Assurance for NYS DEC Spill Response Program — March
1991 (http://www.dec.ny.gov/docs/remediation_hudson_pdf/sgpsect5.pdf), with the following limitations.

Laboratory Analysis and Container

Samples collected using this protocol are intended to be analyzed for PFAS using EPA Method 1633.

The preferred material for containers is high density polyethylene (HDPE). Pre-cleaned sample containers, coolers,
sample labels, and a chain of custody form will be provided by the laboratory.

Equipment

Acceptable materials for sampling include: stainless steel, HDPE, PVC, silicone, acetate, and polypropylene.
Additional materials may be acceptable if pre-approved by New York State Department of Environmental
Conservation’s Division of Environmental Remediation.

No sampling equipment components or sample containers should come in contact with aluminum foil, low density
polyethylene, glass, or polytetrafluoroethylene (PTFE, Teflon™) materials including sample bottle cap liners with a
PTFE layer.

A list of acceptable equipment is provided below, but other equipment may be considered appropriate based on
sampling conditions.

» stainless steel cup

Equipment Decontamination

Standard two step decontamination using detergent (Alconox is acceptable) and clean, PFAS-free water will be
performed for sampling equipment. All sources of water used for equipment decontamination should be verified in
advance to be PFAS-free through laboratory analysis or certification.

Sampling Techniques

Where conditions permit, (e.g. creek or pond) sampling devices (e.g. stainless steel cup) should be rinsed with site
medium to be sampled prior to collection of the sample. At this point the sample can be collected and poured into
the sample container.

If site conditions permit, samples can be collected directly into the laboratory container.

Sample Identification and Logging

A label shall be attached to each sample container with a unique identification. Each sample shall be included on
the chain of custody (COC).

10
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Quality Assurance/Quality Control

* Immediately place samples in a cooler maintained at 4 &+ 2° Celsius using ice

*  Collect one field duplicate for every sample batch, minimum 1 duplicate per 20 samples. The duplicate
shall consist of an additional sample at a given location

*  Collect one matrix spike / matrix spike duplicate (MS/MSD) for every sample batch, minimum 1 MS/MSD
per 20 samples. The MS/MSD shall consist of an additional two samples at a given location and identified
on the COC

* Collect one equipment blank per day per site and minimum 1 equipment blank per 20 samples. The
equipment blank shall test the new and decontaminated sampling equipment utilized to obtain a sample for
residual PFAS contamination. This sample is obtained by using laboratory provided PFAS-free water and
passing the water over or through the sampling device and into laboratory provided sample containers

* Request appropriate data deliverable (Category B) and an electronic data deliverable

Documentation

A sample log shall document the location of the sample, sampling equipment, duplicate sample, visual description
of the material, and any other observations or notes determined to be appropriate. Additionally, care should be
performed to limit contact with PFAS containing materials (e.g. waterproof field books, food packaging) during the
sampling process.

Personal Protection Equipment (PPE)

For most sampling Level D PPE is anticipated to be appropriate. The sampler should wear nitrile gloves while
conducting field work and handling sample containers.

Field staff shall consider the clothing to be worn during sampling activities. Clothing that contains PTFE material
(including GORE-TEX®) or that have been waterproofed with PFAS materials should be avoided. All clothing
worn by sampling personnel should have been laundered multiple times.

Appropriate rain gear (PVC, polyurethane, or rubber rain gear are acceptable), bug spray, and sunscreen should be
used that does not contain PFAS. Well washed cotton coveralls may be used as an alternative to bug spray and/or

sunscreen.

PPE that contains PFAS is acceptable when site conditions warrant additional protection for the samplers and no
other materials can be used to be protective. Documentation of such use should be provided in the field notes.

11
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Appendix E - Sampling Protocols for PFAS in Private Water Supply Wells

General

The objective of this protocol is to give general guidelines for the collection of water samples from private water
supply wells (with a functioning pump) for PFAS analysis. The sampling procedure used should be consistent with
Sampling Guidelines and Protocols — Technological Background and Quality Control/Quality Assurance for NYS
DEC Spill Response Program — March 1991 (http:/www.dec.ny.gov/docs/remediation_hudson pdf/sgpsect5.pdf),
with the following limitations.

Laboratory Analysis and Container

Drinking water samples collected using this protocol are intended to be analyzed for PFAS by EPA Method 537,
537.1, 533, or ISO Method 25101. The preferred material for containers is high density polyethylene (HDPE). Pre-
cleaned sample containers, coolers, sample labels, and a chain of custody form will be provided by the laboratory.

Equipment

Acceptable materials for sampling include stainless steel, HDPE, PVC, silicone, acetate, and polypropylene.
Additional materials may be acceptable if pre-approved by New York State Department of Environmental
Conservation’s Division of Environmental Remediation.

No sampling equipment components or sample containers should come in contact with aluminum foil, low density
polyethylene, glass, or polytetrafluoroethylene (PTFE, Teflon™) materials (e.g. plumbers tape), including sample
bottle cap liners with a PTFE layer.

Equipment Decontamination

Standard two step decontamination using detergent (Alconox is acceptable) and clean, PFAS-free water will be
performed for sampling equipment. All sources of water used for equipment decontamination should be verified in
advance to be PFAS-free through laboratory analysis or certification.

Sampling Techniques

Locate and assess the pressure tank and determine if any filter units are present within the building. Establish the
sample location as close to the well pump as possible, which is typically the spigot at the pressure tank. Ensure
sampling equipment is kept clean during sampling as access to the pressure tank spigot, which is likely located
close to the ground, may be obstructed and may hinder sample collection.

Prior to sampling, a faucet downstream of the pressure tank (e.g., washroom sink) should be run until the well
pump comes on and a decrease in water temperature is noted which indicates that the water is coming from the
well. If the homeowner is amenable, staff should run the water longer to purge the well (15+ minutes) to provide a
sample representative of the water in the formation rather than standing water in the well and piping system
including the pressure tank. At this point a new pair of nitrile gloves should be donned and the sample can be
collected from the sample point at the pressure tank.

Sample Identification and Logging

A label shall be attached to each sample container with a unique identification. Each sample shall be included on
the chain of custody (COC).

12
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Quality Assurance/Quality Control

* Immediately place samples in a cooler maintained at 4 & 2° Celsius using ice

*  Collect one field duplicate for every sample batch, minimum 1 duplicate per 20 samples. The duplicate
shall consist of an additional sample at a given location

*  Collect one matrix spike / matrix spike duplicate (MS/MSD) for every sample batch, minimum 1 MS/MSD
per 20 samples. The MS/MSD shall consist of an additional two samples at a given location and identified
on the COC

+ Ifequipment was used, collect one equipment blank per day per site and a minimum 1 equipment blank per
20 samples. The equipment blank shall test the new and decontaminated sampling equipment utilized to
obtain a sample for residual PFAS contamination. This sample is obtained by using laboratory provided
PFAS-free water and passing the water over or through the sampling device and into laboratory provided
sample containers.

» A field reagent blank (FRB) should be collected at a rate of one per 20 samples. The lab will provide a FRB
bottle containing PFAS free water and one empty FRB bottle. In the field, pour the water from the one
bottle into the empty FRB bottle and label appropriately.

* Request appropriate data deliverable (Category B) and an electronic data deliverable

» For sampling events where multiple private wells (homes or sites) are to be sampled per days, it is
acceptable to collect QC samples at a rate of one per 20 across multiple sites or days.

Documentation

A sample log shall document the location of the private well, sample point location, owner contact information,
sampling equipment, purge duration, duplicate sample, visual description of the material, and any other
observations or notes determined to be appropriate and available (e.g. well construction, pump type and location,
yield, installation date). Additionally, care should be performed to limit contact with PFAS containing materials
(e.g. waterproof field books, food packaging) during the sampling process.

Personal Protection Equipment (PPE)

For most sampling Level D PPE is anticipated to be appropriate. The sampler should wear nitrile gloves while
conducting field work and handling sample containers.

Field staff shall consider the clothing to be worn during sampling activities. Clothing that contains PTFE material

(including GORE-TEX®) or that have been waterproofed with PFAS materials should be avoided. All clothing
worn by sampling personnel should have been laundered multiple times.

13
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Appendix F - Sampling Protocols for PFAS in Fish

This appendix contains a copy of the current SOP developed by the Division of Fish and Wildlife (DFW)
entitled “General Fish Handling Procedures for Contaminant Analysis” (Ver. 8). This SOP should be followed
when collecting fish for contaminant analysis. Note, however, that the Bureau of Ecosystem Health will not be
supplying bags or tags. All supplies are the responsibility of the collector

Procedure Name: General Fish Handling Procedures for Contaminant Analysis
Number: FW-005

Purpose: This procedure describes data collection, fish processing and delivery of fish collected for
contaminant monitoring. It contains the chain of custody and collection record forms that should be
used for the collections.

Organization: Environmental Monitoring Section
Bureau of Ecosystem Health
Division of Fish and Wildlife (DFW)
New York State Department of Environmental Conservation (NYSDEC)
625 Broadway
Albany, New York 12233-4756

Version: 8
Previous Version Date: 21 March 2018

Summary of Changes to this Version: Updated bureau name to Bureau of Ecosystem Health. Added
direction to list the names of all field crew on the collection record. Minor formatting changes on chain of
custody and collection records.

Originator or Revised by: Wayne Richter, Jesse Becker
Date: 26 April 2019

Quality Assurance Officer and Approval Date: Jesse Becker, 26 April 2019
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NEW YORK STATE
DEPARTMENT OF ENVIRONMENTAL CONSERVATION

GENERAL FISH HANDLING PROCEDURES FOR CONTAMINANT ANALYSES

A. Original copies of all continuity of evidence (i.e., Chain of Custody) and collection record forms must
accompany delivery of fish to the lab. A copy shall be directed to the Project Leader or as
appropriate, Wayne Richter. All necessary forms will be supplied by the Bureau of Ecosystem Health.
Because some samples may be used in legal cases, it is critical that each section is filled out
completely. Each Chain of Custody form has three main sections:

1. The top box is to be filled out_and signed by the person responsible for the fish collection (e.g.,
crew leader, field biologist, researcher). This person is responsible for delivery of the samples to
DEC facilities or personnel (e.g., regional office or biologist).

2. The second section is to be filled out and signed by the person responsible for the collections
while being stored at DEC, before delivery to the analytical lab. This may be the same person as
in (1), but it is still required that they complete the section. Also important is the range of
identification numbers (i.e., tag numbers) included in the sample batch.

3. Finally, the bottom box is to record any transfers between DEC personnel and facilities. Each
subsequent transfer should be identified, signed, and dated, until laboratory personnel take
possession of the fish.

B. The following data are required on each Fish Collection Record form:

1. Project and Site Name.

2. DEC Region.

3. All personnel (and affiliation) involved in the collection.

4. Method of collection (gill net, hook and line, etc.)

5. Preservation Method.

C. The following data are to be taken on each fish collected and recorded on the Fish Collection Record
form:

1. Tag number - Each specimen is to be individually jaw tagged at time of collection with a unique
number. Make sure the tag is turned out so that the number can be read without opening the bag.
Use tags in sequential order. For small fish or composite samples place the tag inside the bag with
the samples. The Bureau of Ecosystem Health can supply the tags.

2. Species identification (please be explicit enough to enable assigning genus and species). Group
fish by species when processing.

3. Date collected.
4. Sample location (waterway and nearest prominent identifiable landmark).

5. Total length (nearest mm or smallest sub-unit on measuring instrument) and weight (nearest g or



smallest sub-unit of weight on weighing instrument). Take all measures as soon as possible with
calibrated, protected instruments (e.g. from wind and upsets) and prior to freezing.

Sex - fish may be cut enough to allow sexing or other internal investigation, but do not eviscerate.
Make any incision on the right side of the belly flap or exactly down the midline so that a left-
side fillet can be removed.

D. General data collection recommendations:

1.

It is helpful to use an ID or tag number that will be unique. It is best to use metal striped bass or
other uniquely numbered metal tags. If uniquely numbered tags are unavailable, values based on
the region, water body and year are likely to be unique: for example, R7CAY11001 for Region 7,
Cayuga Lake, 2011, fish 1. If the fish are just numbered 1 through 20, we have to give them new
numbers for our database, making it more difficult to trace your fish to their analytical results and
creating an additional possibility for errors.

Process and record fish of the same species sequentially. Recording mistakes are less likely when
all fish from a species are processed together. Starting with the bigger fish species helps avoid
missing an individual.

If using Bureau of Ecosystem Health supplied tags or other numbered tags, use tags in sequence
so that fish are recorded with sequential Tag Numbers. This makes data entry and login at the lab
and use of the data in the future easier and reduces keypunch errors.

Record length and weight as soon as possible after collection and before freezing. Other data are
recorded in the field upon collection. An age determination of each fish is optional, but if done, it
is recorded in the appropriate “Age” column.

For composite samples of small fish, record the number of fish in the composite in the Remarks
column. Record the length and weight of each individual in a composite. All fish in a composite
sample should be of the same species and members of a composite should be visually matched for
size.

Please submit photocopies of topographic maps or good quality navigation charts indicating
sampling locations. GPS coordinates can be entered in the Location column of the collection
record form in addition to or instead for providing a map. These records are of immense help to
us (and hopefully you) in providing documented location records which are not dependent on
memory and/or the same collection crew. In addition, they may be helpful for contaminant
source trackdown and remediation/control efforts of the Department.

When recording data on fish measurements, it will help to ensure correct data recording for the
data recorder to call back the numbers to the person making the measurements.

E. Each fish is to be placed in its own individual plastic bag. For small fish to be analyzed as a
composite, put all of the fish for one composite in the same bag but use a separate bag for each
composite. It is important to individually bag the fish to avoid difficulties or cross contamination
when processing the fish for chemical analysis. Be sure to include the fish’s tag number inside the
bag, preferably attached to the fish with the tag number turned out so it can be read. Tie or
otherwise secure the bag closed. The Bureau of Ecosystem Health will supply the bags. If
necessary, food grade bags may be procured from a suitable vendor (e.g., grocery store). It is
preferable to redundantly label each bag with a manila tag tied between the knot and the body of
the bag. This tag should be labeled with the project name, collection location, tag number,
collection date, and fish species. If scales are collected, the scale envelope should be labeled with




the same information.

F. Groups of fish, by species, are to be placed in one large plastic bag per sampling location. The
Bureau of Ecosystem Health will supply the larger bags. Tie or otherwise secure the bag closed.
Label the site bag with a manila tag tied between the knot and the body of the bag. The tag should
contain: project, collection location, collection date, species and tag number ranges. Having this
information on the manila tag enables lab staff to know what is in the bag without opening it.

G. Do not eviscerate, fillet or otherwise dissect the fish unless specifically asked to. If evisceration or
dissection is specified, the fish must be cut along the exact midline or on the right side so that the
left side fillet can be removed intact at the laboratory. If filleting is specified, the procedure for
taking a standard fillet (SOP PREPLAB 4) must be followed, including removing scales.

H. Special procedures for PFAS: Unlike legacy contaminants such as PCBs, which are rarely found in
day to day life, PFAS are widely used and frequently encountered. Practices that avoid sample
contamination are therefore necessary. While no standard practices have been established for fish,
procedures for water quality sampling can provide guidance. The following practices should be
used for collections when fish are to be analyzed for PFAS:

No materials containing Teflon.

No Post-it notes.

No ice packs; only water ice or dry ice.

Any gloves worn must be powder free nitrile.

No Gore-Tex or similar materials (Gore-Tex is a PFC with PFOA used in its manufacture).

No stain repellent or waterproof treated clothing; these are likely to contain PFCs.

Avoid plastic materials, other than HDPE, including clipboards and waterproof notebooks.

Wash hands after handling any food containers or packages as these may contain PFCs.
Keep pre-wrapped food containers and wrappers isolated from fish handling.

Wear clothing washed at least six times since purchase.

Wear clothing washed without fabric softener.

Staff should avoid cosmetics, moisturizers, hand creams and similar products on the day of
sampling as many of these products contain PFCs (Fujii et al. 2013). Sunscreen or
insect repellent should not contain ingredients with “fluor” in their name. Apply
any sunscreen or insect repellent well downwind from all materials. Hands must be
washed after touching any of these products.

I.  All fish must be kept at a temperature <45° F (<8° C) immediately following data processing. As
soon as possible, freeze at -20° C + 5° C. Due to occasional freezer failures, daily freezer
temperature logs are required. The freezer should be locked or otherwise secured to maintain chain
of custody.

J.In most cases, samples should be delivered to the Analytical Services Unit at the Hale Creek field
station. Coordinate delivery with field station staff and send copies of the collection records,
continuity of evidence forms and freezer temperature logs to the field station. For samples to be
analyzed elsewhere, non-routine collections or other questions, contact Wayne Richter, Bureau of
Ecosystem Health, NYSDEC, 625 Broadway, Albany, New York 12233-4756, 518-402-8974, or the
project leader about sample transfer. Samples will then be directed to the analytical facility and
personnel noted on specific project descriptions.

K. A recommended equipment list is at the end of this document.

richter (revised): sop_fish_handling.docx (MS Word: H:\documents\procedures_and_policies); 1 April 2011, revised 10/5/11, 12/27/13, 10/05/16,
3/20/17, 3/23/17, 9/5/17, 3/22/18, 4/26/19
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page of
DIVISION OF FISH AND WILDLIFE
FISH COLLECTION RECORD
Project and Site Name DEC Region
Collections made by (include all crew)
Sampling Method: CElectrofishing COGill netting COTrap netting OTrawling OSeining CJAngling COther
Preservation Method: CFreezing [Other Notes (SWFDB survey number):
FORLABUSE | COLLECTIONOR DATE SEX &OR | LENGTH WEIGHT
ONLY- LAB TAG NO. SPECIES TAKEN LOCATION AGE | REPROD. ( C REMARKS
ENTRY NO. CONDIT )

richter: revised 2011, 5/7/15, 10/4/16, 3/20/17; becker: 3/23/17, 4/26/19




NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

CHAIN OF CUSTODY
I, , of collected the
(Print Name) (Print Business Address)
following on , 20 from
(Date) (Water Body)

in the vicinity of

(Landmark, Village, Road, etc.)
Town of ,in County.

Item(s)

Said sample(s) were in my possession and handled according to standard procedures provided to me prior to
collection. The sample(s) were placed in the custody of a representative of the New York State Department of

Environmental Conservation on , 20

Signature Date

I, , received the above mentioned sample(s) on the date specified

and assigned identification number(s) to the sample(s). |

have recorded pertinent data for the sample(s) on the attached collection records. The sample(s) remained in

my custody until subsequently transferred, prepared or shipped at times and on dates as attested to below.

Signature Date
SECOND RECIPIENT (Print Name) TIME & DATE PURPOSE OF TRANSFER
SIGNATURE UNIT
THIRD RECIPIENT (Print Name) TIME & DATE PURPOSE OF TRANSFER
SIGNATURE UNIT
FOURTH RECIPIENT (Print Name) TIME & DATE PURPOSE OF TRANSFER
SIGNATURE UNIT
RECEIVED IN LABORATORY BY (Print Name) TIME & DATE REMARKS
SIGNATURE UNIT
LOGGED IN BY (Print Name) TIME & DATE ACCESSION NUMBERS
SIGNATURE UNIT

richter: revised 21 April 2014; becker: 23 March 2017, 26 April, 2019



NOTICE OF WARRANTY

By signature to the chain of custody (reverse), the signatory warrants that the information provided is truthful
and accurate to the best of his/her ability. The signatory affirms that he/she is willing to testify to those facts
provided and the circumstances surrounding the same. Nothing in this warranty or chain of custody negates

responsibility nor liability of the signatories for the truthfulness and accuracy of the statements provided.

HANDLING INSTRUCTIONS

On day of collection, collector(s) name(s), address(es), date, geographic location of capture
(attach a copy of topographic map or navigation chart), species, number kept of each species, and
description of capture vicinity (proper noun, if possible) along with name of Town and County must be
indicated on reverse.

Retain organisms in manila tagged plastic bags to avoid mixing capture locations. Note
appropriate information on each bag tag.

Keep samples as cool as possible. Put on ice if fish cannot be frozen within 12 hours. If fish are
held more than 24 hours without freezing, they will not be retained or analyzed.

Initial recipient (either DEC or designated agent) of samples from collector(s) is responsible for
obtaining and recording information on the collection record forms which will accompany the chain of
custody. This person will seal the container using packing tape and writing his signature, the time and the
date across the tape onto the container with indelible marker. Any time a seal is broken, for whatever
purpose, the incident must be recorded on the Chain of Custody (reason, time, and date) in the purpose of
transfer block. Container then is resealed using new tape and rewriting signature, with time and date.




EQUIPMENT LIST

Scale or balance of appropriate capacity for the fish to be collected.

Fish measuring board.

Plastic bags of an appropriate size for the fish to be collected and for site bags.
Individually numbered metal tags for fish.

Manila tags to label bags.

Small envelops, approximately 2” x 3.5”, if fish scales are to be collected.
Knife for removing scales.

Chain of custody and fish collection forms.

Clipboard.

Pens or markers.

Paper towels.

Dish soap and brush.

Bucket.

Cooler.

Ice.

Duct tape.
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Appendix G - PFAS Analyte List
Group Chemical Name Abbreviation CAS Number
Perfluorobutanesulfonic acid PFBS 375-73-5
Perfluoropentanesulfonic acid PFPeS 2706-91-4
Perfluorohexanesulfonic acid PFHxS 355-46-4
Perfluoroalkyl Perfluoroheptanesulfonic acid PFHpS 375-92-8
sulfonic acids Perfluorooctanesulfonic acid PFOS 1763-23-1
Perfluorononanesulfonic acid PFNS 68259-12-1
Perfluorodecanesulfonic acid PFDS 335-77-3
Perfluorododecanesulfonic acid PFDoS 79780-39-5
Perfluorobutanoic acid PFBA 375-22-4
Perfluoropentanoic acid PFPeA 2706-90-3
Perfluorohexanoic acid PFHxA 307-24-4
Perfluoroheptanoic acid PFHpA 375-85-9
Perfluorooctanoic acid PFOA 335-67-1
Perfluoroalkyl - :
. ; Perfluorononanoic acid PFNA 375-95-1
carboxylic acids
Perfluorodecanoic acid PFDA 335-76-2
Perfluoroundecanoic acid PFUNA 2058-94-8
Perfluorododecanoic acid PFDoA 307-55-1
Perfluorotridecanoic acid PFTrDA 72629-94-8
Perfluorotetradecanoic acid PFTeDA 376-06-7
Hexafluoropropylene oxide dimer acid HFPO-DA 13252-13-6
Per- and 4,8-Dioxa-3H-perfluorononanoic acid ADONA 919005-14-4
Polyfluoroether Perfluoro-3-methoxypropanoic acid PFMPA 377-73-1
carboxylic acids Perfluoro-4-methoxybutanoic acid PFMBA 863090-89-5
Nonafluoro-3,6-dioxaheptanoic acid NFDHA 151772-58-6
4:2 Fluorotelomer sulfonic acid 4:2-FTS 757124-72-4
Fluorotelomer X X
: . 6:2 Fluorotelomer sulfonic acid 6:2-FTS 27619-97-2
sulfonic acids
8:2 Fluorotelomer sulfonic acid 8:2-FTS 39108-34-4
3:3 Fluorotelomer carboxylic acid 3:3FTCA 356-02-5
Fluorotelomer 5:3 Fluorotelomer carboxylic acid :
carboxylic acids : Yy 5:3FTCA 914637-49-3
7:3 Fluorotelomer carboxylic acid 7:3 FTCA 812-70-4
Perfluorooctane sulfonamide PFOSA 754-91-6
Perfluorooctane 1= fiiorooctane sulfonamide NMeFOSA 31506-32-8
sulfonamides
N-ethylperfluorooctane sulfonamide NEtFOSA 4151-50-2
Perfluorooctane N-methylperfluorooctane sulfonamidoacetic acid N-MeFOSAA 2355-31-9
sulfonamidoacetic ] . ]
acids N-ethylperfluorooctane sulfonamidoacetic acid N-EtFOSAA 2991-50-6
Perfluorooctane N-methylperfluorooctane sulfonamidoethanol MeFOSE 24448-09-7
sulfonamide ethanols | N-ethylperfluorooctane sulfonamidoethanol EtFOSE 1691-99-2
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Group Chemical Name Abbreviation CAS Number
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic 9CI-PF30NS 756426-58-1
acid (F-53B Major)
Ether sulfonic acids 11.-ChIoroelco§afluoro-3-oxaundecane-1-sulfomc 11CI-PE30UdS 763051-92-9
acid (F-53B Minor)
Perfluoro(2-ethoxyethane) sulfonic acid PFEESA 113507-82-7
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Appendix H - Data Review Guidelines for Analysis of PFAS in
Non-Potable Water and Solids

General

These guidelines are intended to be used for the validation of PFAS using EPA Method 1633 for projects within the
Division of Environmental Remediation (DER). Data reviewers should understand the methodology and techniques
utilized in the analysis. Consultation with the end user of the data may be necessary to assist in determining data
usability based on the data quality objectives in the Quality Assurance Project Plan. A familiarity with the
laboratory’s Standard Operating Procedure may also be needed to fully evaluate the data. If you have any questions,
please contact DER’s Quality Assurance Officer, Dana Barbarossa, at dana.barbarossa@dec.ny.gov.

Preservation and Holding Time

Samples should be preserved with ice to a temperature of less than 6°C upon arrival at the lab. The holding time is
28 days to extraction for aqueous and solid samples. The time from extraction to analysis for aqueous samples is 28
days and 40 days for solids.

Temperature greatly exceeds 6°C upon Use professional judgement to qualify detects
arrival at the lab* and non-detects as estimated or rejected

Use professional judgement to qualify detects
Holding time exceeding 28 days to extraction and non-detects as estimated or rejected if
holding time is grossly exceeded

*Samples that are delivered to the lab immediately after sampling may not meet the thermal preservation
guidelines. Samples are considered acceptable if they arrive on ice or an attempt to chill the samples is
observed.

Initial Calibration

The initial calibration should contain a minimum of six standards for linear fit and six standards for a quadratic fit.
The relative standard deviation (RSD) for a quadratic fit calibration should be less than 20%.

The low-level calibration standard should be within 50% - 150% of the true value, and the mid-level calibration
standard within 70% - 130% of the true value.

%RSD >20% J flag detects and UJ non detects

Continuing Calibration Verification

Continuing calibration verification (CCV) checks should be analyzed at a frequency of one per ten field samples.
If CCV recovery is very low, where detection of the analyte could be in question, ensure a low level CCV was
analyzed and use to determine data quality.

CCV recovery <70 or >130% J flag results

24


mailto:dana.barbarossa@dec.ny.gov

f NEWYORK | Department ofI
. orprorTuNTY | ENVironmenta
Apl‘ll 2023 Conservation

Blanks

There should be no detections in the method blanks above the reporting limits. Equipment blanks, field blanks,
rinse blanks etc. should be evaluated in the same manner as method blanks. Use the most contaminated blank to
evaluate the sample results.

Blank Result Sample Result Qualification

Any detection <Reporting limit Qualify as ND at reporting limit

>Reporting Limit and

>10x the blank result No qualification

Any detection

>Reporting limit and <10x

blank result J+ biased high

>Reporting limit

Field Duplicates

A blind field duplicate should be collected at rate of one per twenty samples. The relative percent difference (RPD)
should be less than 30% for analyte concentrations greater than two times the reporting limit. Use the higher result
for final reporting.

RPD >30% Apply J qualifier to parent sample

Lab Control Spike

Lab control spikes should be analyzed with each extraction batch or one for every twenty samples. In the absence
of lab derived criteria, use 70% - 130% recovery criteria to evaluate the data.

Recovery <70% or >130% (lab derived Apply J qualifier to detects and UJ qualifier to
criteria can also be used) non detects

Matrix Spike/Matrix Spike Duplicate

One matrix spike and matrix spike duplicate should be collected at a rate of one per twenty samples. Use
professional judgement to reject results based on out of control MS/MSD recoveries.

Recovery <70% or >130% (lab derived criteria | Apply J qualifier to detects and UJ qualifier to
can also be used) non detects of parent sample only

Apply J qualifier to detects and UJ qualifier to

0
RPD >30% non detects of parent sample only

Extracted Internal Standards (Isotope Dilution Analytes)

Problematic analytes (e.g. PFBA, PFPeA, fluorotelomer sulfonates) can have wider recoveries without
qualification. Qualify corresponding native compounds with a J flag if outside of the range.

Recovery <50% or >150% Apply J qualifier

Recovery <25% or >150% for poor responding

analytes Apply J qualifier

Isotope Dilution Analyte (IDA) Recovery

<10% Reject results
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Signal to Noise Ratio

The signal to noise ratio for the quantifier ion should be at least 3:1. If the ratio is less than 3:1, the peak is
discernable from the baseline noise and symmetrical, the result can be reported. If the peak appears to be baseline
noise and/or the shape is irregular, qualify the result as tentatively identified.

Reporting Limits

If project-specific reporting limits were not met, please indicate that in the report along with the reason (e.g. over
dilution, dilution for non-target analytes, high sediment in aqueous samples).

Peak Integrations

Target analyte peaks should be integrated properly and consistently when compared to standards. Ensure branched
isomer peaks are included for PFAS where standards are available. Inconsistencies should be brought to the
attention of the laboratory or identified in the data review summary report.
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