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1.0 INTRODUCTION

This Interim Remedial Measure (IRM) Workplan has been prepared by P.W. Grosser Consulting Inc.
(PWGC), for the Former Speedway Station located at 204 4™ Avenue in Brooklyn, New York. The proposed
scope of work is based upon a Phase | Environmental Site Assessment (ESA) prepared by PWGC in February
2019, a Phase Il ESA prepared by PWGC in April 2019 and a Supplemental Remedial Investigation Report
prepared by PWGC in December 2021. The Applicants, 204 4" Avenue LLC and Speedway LLC are currently
Participants in the New York State Department of Environmental Conservation (NYSDEC) Brownfield

Cleanup Program, and the Site is designated as Site No. C244295.

This IRM Workplan is focused on the application of petroleum targeting remediation chemicals to address

the impacts of the open petroleum spill, NYSDEC Spill #96-05719.

2.0 SITE DESCRIPTION AND HISTORY

2.1 Site Description

The site is located at 204 4™ Avenue in Brooklyn, New York. The property is identified on the Kings County
Tax Map as Block 434, Lot 35. The site measures 19,000 square-feet and is bounded by Sackett to the
north, commercial properties to the west, 4" avenue to the east, and Union Street to the south. Currently,
the Site is an inactive gasoline filling station with no pumps currently in place and is improved with a 360-
square foot, slab-on-grade storage building, a cashier’s kiosk, and a canopy, which covered the former

pump islands.
A Vicinity Map is included as Figure 1; a Site Plan is included as Figure 2.

2.2 Site History

The Site was most recently utilized as a retail gasoline service station. Historical information available for
the subject property indicates that it was first developed in approximately 1906 and used for
residential/commercial purposes from approximately 1906 to 1961 and used as a gasoline station from

approximately 1965 to 2019.

The gasoline station was closed in October 2019 and the underground storage tanks (USTs) at the site
associated with the retail sale of gasoline/diesel were removed. The UST removal activities are
documented in the December 2019 Draft Interim Remedial Measure (IRM) Report. During the IRM field

activities, a previously abandoned 2,000-gallon UST located on the northwest corner of the site could not

1
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be removed due to its proximity to the storage building. This abandoned in-place UST will be removed as

part of the remedial activities outlined in this work plan.

2.3 Previous Investigations

2.3.1 Phase | ESA—- PWGC (February 2019)

Phase | ESA activities were conducted in February 2019 by PWGC. The Phase | ESA identified the historical
use of the site as a gasoline station as a recognized environmental condition (REC). The use and storage
of hazardous materials and/or petroleum products (e.g., USTs, drum storage) has been documented at
the site. Multiple releases of these substances have been reported. There are five historical spill numbers
associated with this site, with one spill currently active (#96-05719), which was opened on August 2, 1996,

after gasoline impact was observed in the soil and groundwater during a UST upgrade event.

The Phase | identified an October 1998 Site Assessment Report Prepared by Groundwater &
Environmental Services, Inc. (GES) which reported the removal of four 4,000-gallon, two 2,000-gallon,
thirty-six 550-gallon steel gasoline USTs, one 550-gallon wastewater UST, and the on-site abandonment
of one 2,000-gallon fuel-oil UST with concrete slurry. At this time the UST system was replaced with four
4,000-gallon gasoline USTs, one 4,000-gallon diesel USTs, and one 550-gallon wastewater UST. NYSDEC
Spill number 96-05719 was subsequently opened following the discovery of impacted media. Remedial
efforts following the discovery of the spill included the removal of approximately 855 tons of petroleum
impacted soil and the installation of eight groundwater monitoring wells on-site. The New York State
Department of Environmental Conservation (NYSDEC) Petroleum Bulk Storage (PBS) database continues
to indicate that the thirty-six 550-gallon gasoline USTs are abandoned-in-place on-site, however a

subsequent Phase Il ESA did not identify evidence of these 36 USTs.

Additionally, the Phase | identified that groundwater monitoring has been conducted at the site since at
least 2008. Between 2008 and 2010 measurable light non-aqueous phase liquid (LNAPL) was reported in
several on-site monitoring wells. The April 2018 groundwater sampling report indicated concentrations

of petroleum compounds are present above NYSDEC standards.

2.3.2  Phase Il ESA— PWGC (April 2019)

As recommended in the Phase | ESA, a Phase Il ESA was conducted in April 2019 by PWGC. The scope of
this Phase Il consisted of a geophysical survey, soil and groundwater sampling, and soil vapor sampling.
The geophysical survey identified three anomalies in addition to the five active gasoline and diesel USTs
at the site at the time: two south of the storage building that appeared to be areas of soil disturbance and

2
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the third east of the active USTs and appeared to be the location of the former 550-gallon wastewater
UST. No evidence of the thirty-six 550-gallon former USTs were identified, supporting the belief that these
USTs were removed in 1996. Analytical results from soil and groundwater samples collected at the site
indicated petroleum contamination is present to depths of 21 feet below ground surface (bgs). VOCs,
SVOCs, and metals were detected at concentrations above restricted residential soil cleanup objectives

(SCOs).

2.3.3  Remedial Investigation - PWGC (December 2021)
Following the performance of the Interim Remedial Measure in October 2019 which included the removal
of the gasoline station’s USTs and associated piping and dispensers, PWGC performed a remedial

investigation (RI) to further evaluate the findings of the Phase Il ESA.

2.3.3.1 Soil Sampling
A total of ten soil borings were conducted at the Site as part of this RI. Borings were conducted from grade
surface to a depth of 27 feet below grade, with the exception of three locations where borings were
advanced to 42 feet. Samples were collected for laboratory analysis from the 2-4 feet, 12-14 feet, 19-21
feet, and 25-27 feet intervals at each location. In general, the highest concentrations of VOCs were
detected in the intermediate and deep interval soils in the vicinity and down gradient of the former UST
locations. No VOCs were detected at concentrations above restricted residential use SCOs or protection
of groundwater SCOs in the samples collected from 25-27 feet below grade with the exception of MBTE
at SB010, benzene at SB014, and 2-butanone at SB017. Additional soil sampling preformed at these three
locations at the 30-32’ interval did not detect concentrations of VOCs at values greater than unresected
use SCOs. SVOCs were detected at concentrations exceeding restricted residual use SCOs at each location
with the highest degree of impacted observed in the shallow and intermediate depts. One location yielded
concentrations of SVOCs greater than restricted residential use SCOs or protection of groundwater SCOs
at the 25-27-foot interval. Metals were detected at concentrations exceeding restricted residential use
SCOs or protection of groundwater SCOs at each sampling location. Two sampling locations yielded

concentrations of metals above restricted residential use SCOs at the 25—-27-foot interval.

Three clusters of step-out borings were performed to delineate the extent of contaminants of concern at
locations identified in the Phase Il ESA prepared for the Site. Step-out borings were performed in the areas
around SB002, SB003, and MW-7. Analytical results for step-out samples collected from the areas of

SB002 and SB0O03 yielded elevated concentrations of metals in exceedance of unrestricted use SCOs and

3
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restricted residential SCOs, including concentrations of arsenic, lead, and mercury exceeding restricted

residential SCOs in the 25—-27-foot interval.

2.3.3.2 Groundwater Sampling
Eight groundwater samples were collected for laboratory analyses including four monitoring well samples
and four discrete groundwater samples. The depth to groundwater is approximately 16 feet below grade
at the property. Groundwater samples were collected for VOCs, SVOCs, and total and dissolved metals.
VOC compounds detected were indicative of petroleum impact with the highest degree of impact located
in and directly downgradient of the former UST areas. SVOC and total metal concentrations above
AGWQS were identified across the site. The presence of dissolved metals in groundwater was limited to

arsenic at MW-2.

Two step-out groundwater samples were collected in the vicinity of MW-7 and analyzed for total and
dissolved arsenic. Dissolved arsenic was not identified in the step-put samples collected in the vicinity of

MW-7.

2.3.3.3 Offsite Soil Vapor Intrusion Study
Based on the results of the soil vapor sampling performed in the Phase Il ESA, NYSDEC requested that an
offsite soil vapor intrusion assessment be performed at neighboring locations including two points
beneath the sidewalk opposite Sackett Street to the north as well as 549 Union Street and 652 Sackett
Street which are adjacent to the west of the subject property. Based on analytical results yielded as part
of this off-site study, there does not appear to be a soil vapor intrusion condition occurring off site related

to petroleum impact associated with the subject property.

3.0 DESCRIPTION OF INTERIM REMEDIAL MEASURE
The IRM activities will include using a direct-push drill rig which will be used to inject petroleum

remediation chemicals into the subsurface. Activities performed under this IRM will include the following:

e Application of chemical remediation products to treat residual petroleum impacted soil and
groundwater.

o Implementation of a Community Air Monitoring Plan (CAMP) and Health and Safety Plan
during the IRM activities.

4
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3.1 Application of Chemical Remediation Products

The remedial effort will include the application of a chemical used to enhance degradation of petroleum
compound, PetroFix manufactured by Regenesis, or a similar product. Injection activities will be
performed at the site prior to excavation activities. PWGC has consulted with Regenesis to develop an
appropriate chemical injection plan to address the petroleum impact to soil and groundwater at the site.
The injections will include the application of approximately 40,000 pounds of PetroFix which will be mixed
with approximately 100,000 gallons of water. Injections will be applied to 181 injection points across the
site which will be approximately 12 to 22 feet below grade, where the highest degree of petroleum impact
is located. Injection points will be generally concentrated towards the central portion of the property

where the highest degree of petroleum impact has been documented.

For the injection plans, the site has been divided into four sections which will be treated with different
guantities of PetroFix based on the degree of petroleum impact noted in the subsurface during previous
investigations. The four zones, which combined cover the entire site, are as follows:

e Blue Zone: Located in the north central portion of the property measuring 3,100 SF where high
degrees of petroleum impact is present. This zone will receive approximately 12,500 pounds of
PetroFix which will be applied through 32 injection points.

e Yellow Zone: Located in the central portion of the property measuring 3,700 SF where high
degrees of petroleum impact is present. This zone will receive approximately 8,400 pounds of
PetroFix which will be applied through 39 injection points.

e Pink Zone: Located on the western, southern, and eastern edges of the property measuring
approximately 11,650 SF where lesser degrees of petroleum impact is present. This zone will
receive approximately 15,200 pounds of PetroFix which will be applied through 87 injection
points.

e Green Zone: Located on the northern portion of the property measuring 3,400 SF where lesser
degrees of petroleum impact is present. This zone will receive approximately 4,000 pounds of
PetroFix which will be applied through 32 injection points. Injections applied to this zone will also

act as a downgradient chemical barrier to mitigate against petroleum impact migrating off site.

Injections will be performed using a direct push drill rig outfitted with steel injection rods and a fire
hydrant permit will be obtained to access the necessary volumes of water that will be needed for this

aspect of the remediation. To monitor the effects of the applied chemicals, a monitoring well network will

5
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be installed at the site as part of future site redevelopment. Injection zones, injection points, and future
proposed monitoring well locations are illustrated on Figure 3, and product information for PetroFix is

included in Appendix A.

3.1.1 Post Remedial Chemical Application Groundwater Monitoring

Following chemical injection activities, groundwater monitoring will be performed quarterly, as per
current the requirements of the Stipulation Agreement for NYSDEC Spill #96-05719. Groundwater samples
will be collected using low-flow/low stress sampling methods in accordance with USEPA guidelines from

the existing network of monitoring wells illustrated on Figure 4.

It is anticipated that additional remediation activities will be performed beginning in June 2022 under a
Remedial Action Work Plan (RAWP) that is currently under review by NYSDEC. The installation of a new

network of monitoring wells is proposed under this RAWP which is illustrated on Figure 5.

Groundwater samples will be analyzed for VOCs by USEPA Method 8260 — CP-51 List by a NYSDOG ELAP

certified laboratory,

3.1.2 Implementation of CAMP
During intrusive work activities that disturb the onsite soils at the subject property, including drilling
injection and monitoring wells, air monitoring will be performed by in accordance with the Community

Air Monitoring Plan (CAMP) to minimize exposure pathways to onsite personnel and offsite receptors.

See Section 8.0 for further details regarding the CAMP. The full CAMP plan is also included as Appendix
B.

4.0 ENGINEERING SPECIFICATIONS AND CONTROLS

4.1 Engineering Specifications

4.1.1 Mobilization, Site Security

Mobilization will include the delivery of construction equipment and materials to the site. Site workers
will receive site orientation and training in accordance with the site-specific Health and Safety Plan (HASP),
Community Air Monitoring Plan (CAMP), and established policies and procedures to be followed during
the implementation of the IRM. The remediation contractor and associated subcontractors will each

receive a copy of the IRM Work Plan, HASP, and CAMP and will be briefed on their contents.
Site security will be maintained by securing the existing locking doors or roll-up gates.

6
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4.1.2 IRM-Generated Waste

Waste materials generated from the field operations may consist of soil cuttings, purge water, and
miscellaneous solid materials such as personal protective equipment (PPE) and supplies. IRM wastes
generated during field operations will be disposed of in accordance with applicable regulations. Soil
cuttings generated from well installation activities and/or injection activities will be stored in 55-gallon

drums.

Drums will be labeled to indicate the source of the material and will be stored in a designated area on-
site. Drummed material will be disposed of at an off-site disposal facility. Following receipt of the
analytical results, recommendations for disposition of the drummed material will be provided to the

NYSDEC.

Development and purge water generated during the field activities will be stored in a portable holding
tank and/or 55-gallon drums. Drums will be labeled to indicate the source of the fluid and will be stored
in a designated area on-site. Drummed groundwater will be removed from the site for disposal in

accordance with local, state, and federal guidance.

4.1.3 Demobilization
Following the completion of interim remedial activities at the site, equipment will be removed from the
site. Non-soil solid wastes generated during IRM activities (i.e., polyethylene sheeting) will be properly

disposed of.

4.2 Engineering Controls
4.2.1 Dust Suppression
Dust generation from drilling activities will be monitored as described under Section 8.0. If dust

generation approaches action levels, suppression will be accomplished by:

e Covering/capping exposed soil area with mulch, rubber mats, etc.
e Water spray dust suppression;
e Hauling materials in properly covered containers; and,

e Restricting vehicle speeds to 10 mph.

4.2.2  Odor Control
In the event that odor suppression becomes necessary, techniques to be implemented for control of odors
from drilling/injection activities will include one or more of the following:

7
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e Cover with plastic
e Application of odor suppressing foam or mists

e Limit working hours to favorable wind and temperature conditions.

5.0 MONITORING AND MAINTENANCE

5.1 Construction Phase Monitoring

Monitoring during drilling and injection activities will be performed to protect the health of site workers
and the surrounding community. A HASP and CAMP have been developed for this project. These plans
specify the monitoring procedures, action levels, and contingency measures that are required to protect
public health and site workers. Air monitoring will include real-time measurement of volatile emissions

and dust levels.

6.0 INTERIM REMEDIAL MEASURE COMPLETION REPORT PREPARATION
An IRM Construction Completion Report (CCR) will incorporate the details of the IRM activities performed
as outlined in this work plan. The report will identify specific remediation chemicals used, chemical

volumes, methods, drilling locations, and results of CAMP monitoring.

Electronic copies of the IRM Completion Report will be submitted to the NYSDEC. Analytical results of the
pre- and post-IRM groundwater monitoring will be submitted in the electronic data delivery (EDD) format

through the Department’s EQuIS Data Processor (EDP).

7.0 HEALTH AND SAFETY PLAN
Field operations will be performed in accordance with the health and safety requirements to be provided
in the site-specific HASP, included as Appendix D. The HASP outlines the requirements for training,

medical surveillance, daily tailgate meetings, emergency response, and accident and injury reporting.

The PWGC Field Team Leader will be responsible for implementing the HASP, completing the daily tailgate

safety meetings, and performing necessary Industrial Hygiene (IH) monitoring as specified in the HASP.

PWGC subcontractors will have the option of adopting this HASP or developing their own site-specific
document. If a subcontractor chooses to prepare their own HASP, it must meet the minimum
requirements as detailed in the site HASP prepared by PWGC and must be made available to PWGC and
NYSDEC.

8
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Activities performed under the HASP will comply with applicable parts of OSHA Regulations, primarily 29
CFR Parts 1910 and 1926, and the PWGC Corporate Environmental Health and Safety policy. Modifications
to the HASP may be made with the approval of the PWGC Health and Safety Manager (HSM) and/or
Project Manager (PM).

8.0 COMMUNITY AIR MONITORING PLAN

A site specific Community Air Monitoring Plan has been prepared to provide measures for protection for
on-site workers and the downwind community (i.e., off-site receptors including residences, businesses,
and on-site workers not directly involved in the remedial work) from potential airborne contaminants as
a direct result of the remedial activities (see Appendix B). The primary concerns for this site are VOCs and

dust particulates.

The CAMP will be implemented and executed in accordance with 29 CFR 1910.120(h), the New York State
Department of Health’s (NYSDOH) Generic CAMP, and the NYSDEC TAGM #4031.

9.0 QUALITY ASSURANCE PROJECT PLAN

The QAPP, included as Appendix E, presents the objectives, functional activities, methods, and quality
assurance / quality control (QA/QC) requirements associated with sample collection and laboratory
analysis of samples collected during this IRM, The QAPP follows requirements detailed in Section 2 of DER-

10.
The components of the QAPP include:

e Project Organization,

e Sampling requirements, including methodology, identification, quantity, volumes, locations,
frequency, chain of custody procedures, and sample packaging,

e Field/Laboratory data control requirements,

e Equipment decontamination, and

e Field documentation.

Sampling to be performed under this IRM will include post-IRM activity groundwater sampling.

10.0 SCHEDULE
The field work is anticipated to start in February 2022 and be completed by May 2022. A draft CCR will be
submitted to the NYSDEC by July 2022.

9
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GWO018
3,300 sq ft

321IPs
12-22 bgs

10,645 gal

Injection Area 1

5.5 x 18 ft spacing

4,000 Ibs PetroFix |/

’

Injection Area 3
GWO014

3,000 sq ft

6.5 x 15 ft spacing
321Ps

12-22 bgs

12,400 Ibs PetroFix
12,400 gal

Injection Area 4
MW-2/GW012
3,600 sq ft

5.75 x 15 ft spacing
39 IPs

12-22 bgs

| 8,400 Ibs PetroFix
19,560 gal

7
.

Injection Area 2
MW-8/GW-003/MW-7/GW-009
11,000 sq ft

5.75 x 20 ft. spacing

87 IPs

12-22 bgs

15,200 Ibs PetroFix

43,562 gal

P
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Petro

Remediation Fluid

An innovative remediation fluid for treating
oil spills, leaks and plumes

Offsite liability removal

Site boundary

* . . Contamination removed from /=" 20 Te Tl
- .. groundwater anddegraded ... AR

UST Source

.. Residual soil contamination - f- °

Clean groundwater

Petroleum hydrocarbon plume PetroFix" coated aquifer

s |




The technology at a glance

Engineered to provide immediate and long-lasting results for petroleum retail stations,
domestic oil spills and industrial sites, PetroFix" is a cost-effective, in situ treatment

for petroleum hydrocarbon contamination.

What is PetroFix?

PetroFix is a water-based suspension of micron-scale
(1-2um) activated carbon and biostimulating electron
acceptors (slow and quick-release nutrients).

How does it work?

1) PetroFixdistributes in the subsurface and coats the
soils with micron-scale activated carbon.

2) Petroleum hydrocarbons rapidly sorb to the activated
carbon, removing them from the groundwater.

3) Electron acceptors in the PetroFix kick-start natural
biological degradation of the contamination sorbed.

4) Biological degradation rejuvenates sorption sites
to allow further influx sorption, providing a long-term
treatment.

PetroFix is simply mixed with water and applied

PetroFix Application Example 1: Barrier PLAN

Shop
r==-=-= "-—"—=." A
| |
| |
Pumps X | Clean
| | iy ! groundwater
| |
N . - I
Site boundary
1
SECTION
Direct push injection T. Offsite liability removal
- [
|
’ ’ mﬂ' | Site boundary
Ay 1) «ld ITel-

>
>y
222

424 »
(344 > PR - "
424 c b af | 222
ontamination removed from
Clean groundwater
groundwater and degraded srouncw

A wide range of applications

Target recent oil spills or existing plumes from
old leaks. Protect receptors, reduce vapour risk,
remove offsite liability. Protect against future
pollution events by coating bedding material
around tanks and pipework.

Safe to use

PetroFix is made from natural non-hazardous
carbon and nutrients. It requires only dilution
before application by hand or pump. A single ap-
plication minimises operative exposure onsite.



Petr¢

Remediation Fluid

PetroFix Application Example 2: Source Treatment - Grid PLAN

™

PetroFix Application Example3: Excavation and Barrier PLAN

Site bolundary

X X X X X X X X

|
Site bolundary

D

SECTION

SECTION

Direct push injection

Onsite source area treatment T Offsite liability removal
=

[ ] I
|I
uy . =) g- Site boundary
r1 L L |

Direct push injection
Source removal

Offsite liability removal

Site boundary

i It

Prevention of
_ future i

Contamination removed from
S e A R SEER R groundwater and degraded  SEBSESEERSS

-~ Cleangroundwater:

i~ ~

>y "y
1234 >y >y oy
> »r >y "oy

Contamination removed from Clean groundwater
ey A evhy Av, avly g0 Avih T SES R groundwater anddegraded BE M .

A flexible approach

Inject at the site boundary to create a purifying
filter and prevent contamination leaving the site.
Target the source area to rapidly reduce the im-
pact to onsite groundwater. Place into excavations,
apply by direct push or through injection points.

Excellent distribution properties

PetroFix is designed to flow into contaminant flux
zones under low pressure, avoiding the need for
high pressure injection or fracturing.

Reduce cost and disruption

Whatever your site, application of PetroFix is
quick, needing only a single injection. Nothing is
brought to the surface and no equipment remains
to take up space onsite. This means that business
can continue as usual, while the treatment
continues under the ground.

Powerful treatment

A combination of sorption and biological
degradation result in rapid and sustained
reductions in contaminant levels.



Petroé

Remediation Fluid

Site types: Target contaminants: Simple to use:

» Petroleum fuel spills e Petroleum Hydrocarbons e Can be applied immediately

e Domestic oil spills/leaks e (Gasolinerange after LNAPL skimming

e Petrol Stations e Dieselrange e Inject under low pressure

e Rail e BTEX e Pourinto open excavations

e Fueldistribution and storage « MTBE e Addto UST or pipework
facilities bedding

e Creosote
e PAHSs

e Industrial sites
e Underground Storage Tanks

Contactuson+44 (0)1225 61 81 61 or email europe@regenesis.com to have a confidential chat, request an
office meeting or a free site design.

PetroFix application results:

Key:
Benzene

Toluene
Ethylbenzene
Xylenes

TPH-GRO

Dissolved Concentration (ug/L)

©2019 All rights reserved. REGENESIS is a registered trademark and PetroFix Remediation Fluid is a trademark of EU_PFix_198_B1
REGENESIS Bioremediation Products Inc.




) REGENESIS

Technology-Based Solutions for the Environment

1. Identification

Product identifier

Other means of identification
Recommended use
Recommended restrictions

SAFETY DATA SHEET

PetroFix

None.

Remediation of contaminants in soil and groundwater.
None known.

Manufacturer/Importer/Supplier/Distributor information

Company Name
Address

General information
E-mail

Emergency phone number

USA, Canada, Mexico
International

2. Hazard(s) identification
Physical hazards

Health hazards

OSHA defined hazards

Label elements

Hazard symbol

Signal word

Hazard statement

Precautionary statement
Prevention
Response
Storage
Disposal

Hazard(s) not otherwise
classified (HNOC)

Supplemental information

Regenesis

1011 Calle Sombra

San Clemente, CA 92673 USA
949-366-8000
CustomerService@regenesis.com

For Hazardous Materials Incidents ONLY (spill, leak, fire, exposure or accident), call
CHEMTREC 24/7 at:
1-800-424-9300

1-703-527-3887

Not classified.
Not classified.

Not classified.

None.
None.
The mixture does not meet the criteria for classification.

Observe good industrial hygiene practices.

Wash hands after handling.

Store away from incompatible materials.

Dispose of waste and residues in accordance with local authority requirements.
None known.

None.

3. Composition/information on ingredients

Mixtures
Chemical name CAS number %
Activated carbon <10 pm 7440-44-0 >25
Calcium sulfate dihydrate 10101-41-4 <10
Additive - <2

Composition comments

All concentrations are in percent by weight unless otherwise indicated.

Components not listed are either non-hazardous or are below reportable limits.

Chemical ingredient identity and/or concentration information withheld for some or all components
present is confidential business information (trade secret), and is being withheld as permitted by
29 CFR 1910.1200(j).

PetroFix
942524  Version #: 01

Revision date: -

SDS US

Issue date: 15-February-2018 1/6



4. First-aid measures

Inhalation
Skin contact
Eye contact
Ingestion

Most important
symptoms/effects, acute and
delayed

Indication of immediate
medical attention and special
treatment needed

General information

5. Fire-fighting measures

Suitable extinguishing media

Unsuitable extinguishing
media

Specific hazards arising from
the chemical

Special protective equipment
and precautions for firefighters

Fire fighting
equipment/instructions
Specific methods
General fire hazards

Move to fresh air. Call a physician if symptoms develop or persist.

Wash off with soap and water. Get medical attention if irritation develops and persists.
Rinse with water. Get medical attention if irritation develops and persists.

Rinse mouth. Get medical attention if symptoms occur.

Direct contact with eyes may cause temporary irritation.

Treat symptomatically.

Ensure that medical personnel are aware of the material(s) involved, and take precautions to
protect themselves.

Water fog. Foam. Dry chemical powder. Carbon dioxide (CO2).
None known.

During fire, gases hazardous to health may be formed. Combustion products may include: carbon
oxides, nitrogen oxides, sulfur oxides, calcium oxide.

Self-contained breathing apparatus and full protective clothing must be worn in case of fire.
Move containers from fire area if you can do so without risk.
Use standard firefighting procedures and consider the hazards of other involved materials.

This material will not burn until the water has evaporated. Residue can burn. When dry may form
combustible dust concentrations in air.

6. Accidental release measures

Personal precautions,
protective equipment and
emergency procedures

Methods and materials for
containment and cleaning up

Environmental precautions

7. Handling and storage

Precautions for safe handling

Conditions for safe storage,
including any incompatibilities

Keep unnecessary personnel away. For personal protection, see section 8 of the SDS.

Large Spills: Stop the flow of material, if this is without risk. Dike the spilled material, where this is
possible. Absorb in vermiculite, dry sand or earth and place into containers. Following product
recovery, flush area with water.

Small Spills: Wipe up with absorbent material (e.g. cloth, fleece). Clean surface thoroughly to
remove residual contamination.

Never return spills to original containers for re-use. For waste disposal, see section 13 of the SDS.
Avoid discharge into drains, water courses or onto the ground.

Avoid prolonged exposure. Observe good industrial hygiene practices.

Store in original tightly closed container. Store away from incompatible materials (see Section 10
of the SDS).

8. Exposure controls/personal protection

Occupational exposure limits

US. OSHA Table Z-3 (29 CFR 1910.1000)

Components Type Value Form
Activated carbon <10 ym TWA 5 mg/m3 Respirable fraction.
(CAS 7440-44-0)
15 mg/m3 Total dust.
US. ACGIH Threshold Limit Values
Components Type Value Form
Activated carbon <10 ym TWA 2 mg/m3 Respirable fraction.

(CAS 7440-44-0)

PetroFix
942524  Version #: 01

Revision date: -

SDS US

Issue date: 15-February-2018 2/6



US. ACGIH Threshold Limit Values

Components Type Value Form

Calcium sulfate dihydrate TWA 10 mg/m3 Inhalable fraction.

(CAS 10101-41-4)
Biological limit values No biological exposure limits noted for the ingredient(s).
Appropriate engineering Good general ventilation (typically 10 air changes per hour) should be used. Ventilation rates
controls should be matched to conditions. If applicable, use process enclosures, local exhaust ventilation,

or other engineering controls to maintain airborne levels below recommended exposure limits. If
exposure limits have not been established, maintain airborne levels to an acceptable level.

Individual protection measures, such as personal protective equipment
Eyelface protection Wear safety glasses with side shields (or goggles).

Skin protection
Hand protection Wear appropriate chemical resistant gloves. Suitable gloves can be recommended by the glove
supplier.

Skin protection

Other Wear suitable protective clothing.
Respiratory protection In case of insufficient ventilation, wear suitable respiratory equipment.
Thermal hazards Wear appropriate thermal protective clothing, when necessary.
General hygiene Always observe good personal hygiene measures, such as washing after handling the material
considerations and before eating, drinking, and/or smoking. Routinely wash work clothing and protective

equipment to remove contaminants.

9. Physical and chemical properties

Appearance

Physical state Liquid.

Form Aqueous suspension.

Color Not available.
Odor Not available.
Odor threshold Not available.
pH 8-10
Melting point/freezing point Not available.
Initial boiling point and boiling 212 °F (100 °C)
range
Flash point Not available.
Evaporation rate Not available.
Flammability (solid, gas) Not applicable.

Upper/lower flammability or explosive limits
Flammability limit - lower Not available.

(%)

Flammability limit - upper Not available.

(%)

Vapor pressure Not available.
Vapor density Not available.
Relative density Not available.
Solubility(ies)

Solubility (water) Not available.

Partition coefficient Not available.
(n-octanol/water)
Auto-ignition temperature Not available.
Decomposition temperature Not available.
Viscosity Not available.
Other information

Explosive properties Not explosive.
PetroFix SDS US

942524  Version #: 01 Revision date: -  Issue date: 15-February-2018 3/6



Oxidizing properties Not oxidizing.

10. Stability and reactivity

Reactivity The product is stable and non-reactive under normal conditions of use, storage and transport.

Chemical stability Material is stable under normal conditions.

Possibility of hazardous No dangerous reaction known under conditions of normal use.

reactions

Conditions to avoid Contact with incompatible materials. Avoid drying out product. May generate combustible dust if
material dries.

Incompatible materials Strong oxidizing agents. Acids.

Hazardous decomposition No hazardous decomposition products are known.

products

11. Toxicological information

Information on likely routes of exposure
Inhalation Spray mist may irritate the respiratory system. For dry material: Dust may irritate respiratory
system.
Skin contact Prolonged or repeated exposure may cause minor irritation.
Eye contact Direct contact with eyes may cause temporary irritation.
Ingestion May cause discomfort if swallowed.
Symptoms related to the Direct contact with eyes may cause temporary irritation.
physical, chemical and

toxicological characteristics

Information on toxicological effects
Acute toxicity Not expected to be acutely toxic.
Components Species Test Results
Activated carbon <10 ym (CAS 7440-44-0)
Acute
Oral
LD50 Rat > 10000 mg/kg
Skin corrosionl/irritation Prolonged skin contact may cause temporary irritation.
Serious eye damage/eye Direct contact with eyes may cause temporary irritation.
irritation
Respiratory or skin sensitization
Respiratory sensitization Not a respiratory sensitizer.
Skin sensitization This product is not expected to cause skin sensitization.
Germ cell mutagenicity No data available to indicate product or any components present at greater than 0.1% are
mutagenic or genotoxic.
Carcinogenicity Not classifiable as to carcinogenicity to humans.
IARC Monographs. Overall Evaluation of Carcinogenicity
Not listed.
NTP Report on Carcinogens
Not listed.

OSHA Specifically Regulated Substances (29 CFR 1910.1001-1053)

Not regulated.

Reproductive toxicity This product is not expected to cause reproductive or developmental effects.

Specific

target organ toxicity -  Not classified.

single exposure

Specific

target organ toxicity -  Not classified.

repeated exposure

Aspiration hazard Not an aspiration hazard.

12. Ecological information

Ecotoxicity The product is not classified as environmentally hazardous. However, this does not exclude the

possibility that large or frequent spills can have a harmful or damaging effect on the environment.

PetroFix
942524

SDS US
Version #: 01 Revision date: -  Issue date: 15-February-2018 4/6



Persistence and degradability =~ No data is available on the degradability of this product.

Bioaccumulative potential No data available.
Mobility in soil No data available.
Other adverse effects None known.

13. Disposal considerations

Disposal instructions Collect and reclaim or dispose in sealed containers at licensed waste disposal site.
Local disposal regulations Dispose in accordance with all applicable regulations.
Hazardous waste code The waste code should be assigned in discussion between the user, the producer and the waste

disposal company.
Waste from residues / unused Dispose of in accordance with local regulations. Empty containers or liners may retain some

products product residues. This material and its container must be disposed of in a safe manner (see:
Disposal instructions).

Contaminated packaging Since emptied containers may retain product residue, follow label warnings even after container is
emptied. Empty containers should be taken to an approved waste handling site for recycling or
disposal.

14. Transport information

DOT

Not regulated as dangerous goods.
IATA

Not regulated as dangerous goods.
IMDG

Not regulated as dangerous goods.

Transport in bulk according to  Not established.
Annex Il of MARPOL 73/78 and
the IBC Code

15. Regulatory information

US federal regulations This product is not known to be a "Hazardous Chemical" as defined by the OSHA Hazard
Communication Standard, 29 CFR 1910.1200.

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D)

Not regulated.
CERCLA Hazardous Substance List (40 CFR 302.4)

Not listed.
SARA 304 Emergency release notification

Not regulated.
OSHA Specifically Regulated Substances (29 CFR 1910.1001-1053)

Not regulated.
Superfund Amendments and Reauthorization Act of 1986 (SARA)
SARA 302 Extremely hazardous substance
Not listed.
SARA 311/312 Hazardous No
chemical

SARA 313 (TRI reporting)
Not regulated.

Other federal regulations
Clean Air Act (CAA) Section 112 Hazardous Air Pollutants (HAPs) List

Not regulated.
Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130)

Not regulated.

Safe Drinking Water Act Not regulated.
(SDWA)

US state regulations
US. Massachusetts RTK - Substance List
Calcium sulfate dihydrate (CAS 10101-41-4)

PetroFix SDS US
942524  Version#: 01  Revision date: -  Issue date: 15-February-2018 5/6



US. New Jersey Worker and Community Right-to-Know Act

Not listed.

US. Pennsylvania Worker and Community Right-to-Know Law

Not listed.
US. Rhode Island RTK

Activated carbon <10 um (CAS 7440-44-0)
Calcium sulfate dihydrate (CAS 10101-41-4)

California Proposition 65

California Safe Drinking Water and Toxic Enforcement Act of 2016 (Proposition 65): This material
is not known to contain any chemicals currently listed as carcinogens or reproductive toxins. For

more information go to www.P65Warnings.ca.gov.

International Inventories
Country(s) or region
Australia
Canada
Canada
China
Europe

Europe
Japan

Korea

New Zealand
Philippines

Taiwan
United States & Puerto Rico

*A "Yes" indicates this product complies with the inventory requirements administered by the governing country(s).

Inventory name
Australian Inventory of Chemical Substances (AICS)

Domestic Substances List (DSL)
Non-Domestic Substances List (NDSL)
Inventory of Existing Chemical Substances in China (IECSC)

European Inventory of Existing Commercial Chemical
Substances (EINECS)

European List of Notified Chemical Substances (ELINCS)
Inventory of Existing and New Chemical Substances (ENCS)
Existing Chemicals List (ECL)

New Zealand Inventory

Philippine Inventory of Chemicals and Chemical Substances
(PICCS)

Taiwan Chemical Substance Inventory (TCSI)
Toxic Substances Control Act (TSCA) Inventory

On inventory (yes/no)*
Yes

No
No
Yes
No

No
No
Yes
Yes
Yes

Yes
Yes

A "No" indicates that one or more components of the product are not listed or exempt from listing on the inventory administered by the governing

country(s).

16. Other information, including date of preparation or last revision

Issue date
Revision date

15-February-2018

Version # 01

HMIS® ratings Health: 1
Flammability: 1
Physical hazard: 0

NFPA ratings 1

1 ‘

Disclaimer Regenesis cannot anticipate all conditions under which this information and its product, or the
products of other manufacturers in combination with its product, may be used. It is the user’s
responsibility to ensure safe conditions for handling, storage and disposal of the product, and to
assume liability for loss, injury, damage or expense due to improper use. The information in the
sheet was written based on the best knowledge and experience currently available.

PetroFix SDS US

942524  Version#: 01  Revision date: -  Issue date: 15-February-2018 6/6



) REGENESIS

Technology-Based Solutions for the Environment

1. Identification

Product identifier

Other means of identification
Recommended use
Recommended restrictions

SAFETY DATA SHEET

PetroFix Electron Acceptor Blend
None.

Remediation of soils and groundwater.
None known.

Manufacturer/Importer/Supplier/Distributor information

Company Name
Address

General information
E-mail
Emergency phone number

USA, Canada, Mexico
International

2. Hazard(s) identification

Physical hazards
Health hazards
OSHA defined hazards

Label elements
Hazard symbol
Signal word
Hazard statement
Precautionary statement
Prevention
Response

Storage
Disposal

Hazard(s) not otherwise
classified (HNOC)

Supplemental information

Regenesis

1011 Calle Sombra

San Clemente, CA 92673 USA
949-366-8000
CustomerService@regenesis.com

For Hazardous Materials Incidents ONLY (spill, leak, fire, exposure or accident), call
CHEMTREC 24/7 at:
1-800-424-9300

1-703-527-3887

Not classified.

Serious eye damage/eye irritation Category 2B

Not classified.

None.
Warning
Causes eye irritation.

Wash thoroughly after handling.

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 advice/attention.

Store away from incompatible materials.
Dispose of waste and residues in accordance with local authority requirements.
None known.

None.

3. Composition/information on ingredients

Mixtures
Chemical name CAS number %
Ammonium sulfate 7783-20-2 40 - 60
Sodium nitrate 7631-99-4 40 - 60

Composition comments

4. First-aid measures

Inhalation
Skin contact

All concentrations are in percent by weight unless otherwise indicated.

Move to fresh air. Call a physician if symptoms develop or persist.
Wash off with soap and water. Get medical attention if irritation develops and persists.
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Eye contact

Ingestion

Most important
symptoms/effects, acute and
delayed

Indication of immediate
medical attention and special
treatment needed

General information

5. Fire-fighting measures

Suitable extinguishing media

Unsuitable extinguishing
media

Specific hazards arising from
the chemical

Special protective equipment
and precautions for firefighters

Fire fighting
equipment/instructions

Specific methods
General fire hazards

Do not rub eyes. Immediately flush eyes with plenty of water for at least 15 minutes. Remove
contact lenses, if present and easy to do. Continue rinsing. Get medical attention if irritation
develops and persists.

Rinse mouth. Get medical attention if symptoms occur.

Irritation of eyes. Exposed individuals may experience eye tearing, redness, and discomfort. Dusts
may irritate the respiratory tract, skin and eyes.

Provide general supportive measures and treat symptomatically. Keep victim under observation.
Symptoms may be delayed.

Ensure that medical personnel are aware of the material(s) involved, and take precautions to
protect themselves.

Use extinguishing agent suitable for type of surrounding fire.
None known.

During fire, gases hazardous to health may be formed. Combustion products may include:
nitrogen oxides, sulfur oxides, ammonia.
Self-contained breathing apparatus and full protective clothing must be worn in case of fire.

Use water spray to cool unopened containers.

Use standard firefighting procedures and consider the hazards of other involved materials.
Material will not burn.

6. Accidental release measures

Personal precautions,
protective equipment and
emergency procedures

Methods and materials for
containment and cleaning up

Environmental precautions

7. Handling and storage

Precautions for safe handling

Conditions for safe storage,
including any incompatibilities

Keep unnecessary personnel away. Keep people away from and upwind of spill/leak. Wear
appropriate protective equipment and clothing during clean-up. Do not touch damaged containers
or spilled material unless wearing appropriate protective clothing. Ensure adequate ventilation.
Local authorities should be advised if significant spillages cannot be contained. For personal
protection, see section 8 of the SDS.

Avoid the generation of dusts during clean-up. Collect dust using a vacuum cleaner equipped with
HEPA filter. Stop the flow of material, if this is without risk.

Large Spills: Wet down with water and dike for later disposal. Absorb in vermiculite, dry sand or
earth and place into containers. Shovel the material into waste container. Following product
recovery, flush area with water.

Small Spills: Sweep up or vacuum up spillage and collect in suitable container for disposal. Wipe
up with absorbent material (e.g. cloth, fleece). Clean surface thoroughly to remove residual
contamination.

Never return spills to original containers for re-use. For waste disposal, see section 13 of the SDS.
Avoid discharge into drains, water courses or onto the ground.

Minimize dust generation and accumulation. Provide appropriate exhaust ventilation at places
where dust is formed. Avoid contact with eyes. Wear appropriate personal protective equipment.
Observe good industrial hygiene practices.

Store in tightly closed container. Store in a well-ventilated place. Store away from incompatible
materials (see Section 10 of the SDS).

8. Exposure controls/personal protection

Occupational exposure limits
Biological limit values

No exposure limits noted for ingredient(s).
No biological exposure limits noted for the ingredient(s).
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Appropriate engineering

controls

Individual protection measures, such as personal protective equipment
Unvented, tight fitting goggles should be worn in dusty areas.

Eyelface protection

Skin protection
Hand protection

Skin protection

Other

Respiratory protection

Thermal hazards

General hygiene
considerations

Good general ventilation should be used. Ventilation rates should be matched to conditions. If
applicable, use process enclosures, local exhaust ventilation, or other engineering controls to
maintain airborne levels below recommended exposure limits. If exposure limits have not been
established, maintain airborne levels to an acceptable level. If engineering measures are not
sufficient to maintain concentrations of dust particulates below the Occupational Exposure Limit
(OEL), suitable respiratory protection must be worn. If material is ground, cut, or used in any
operation which may generate dusts, use appropriate local exhaust ventilation to keep exposures

below the recommended exposure limits. Provide eyewash station.

Wear appropriate chemical resistant gloves. Suitable gloves can be recommended by the glove

supplier.

Wear suitable protective clothing.

In case of insufficient ventilation, wear suitable respiratory equipment. Wear NIOSH approved
respirator appropriate for airborne exposure at the point of use. Appropriate respirator selection
should be made by a qualified professional. Recommended use: Wear respirator with dust filter.

Wear appropriate thermal protective clothing, when necessary.

Always observe good personal hygiene measures, such as washing after handling the material

and before eating, drinking, and/or smoking. Routinely wash work clothing and protective
equipment to remove contaminants.

9. Physical and chemical properties

Appearance

Physical state
Form
Color

Odor
Odor threshold

pH

Melting point/freezing point
Initial boiling point and boiling

range

Flash point

Evaporation rate

Flammability (solid, gas)

Solid.
Powder.
White.

Not available.
Not available.
Not available.
Not available.
Not available.

Not available.
Not available.

This material will not burn.

Upper/lower flammability or explosive limits

Flammability limit - lower

(%)

Flammability limit - upper

(%)

Vapor pressure

Vapor density

Relative density
Solubility(ies)

Partition coefficient

Solubility (water)

(n-octanol/water)

Auto-ignition temperature
Decomposition temperature

Viscosity

Other information

Explosive properties
Oxidizing properties

Not available.

Not available.

Not available.
Not available.
Not available.

Not available.
Not available.

Not available.
Not available.
Not available.

Not explosive.

Not oxidizing.
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10. Stability and reactivity
Reactivity
Chemical stability

Possibility of hazardous
reactions

Conditions to avoid
Incompatible materials

Hazardous decomposition
products

The product is stable and non-reactive under normal conditions of use, storage and transport.
Material is stable under normal conditions.
No dangerous reaction known under conditions of normal use.

Contact with incompatible materials. Heat.
Strong reducing agents. Strong acids.
No hazardous decomposition products are known.

11. Toxicological information

Information on likely routes of exposure

Inhalation
Skin contact
Eye contact
Ingestion

Symptoms related to the
physical, chemical and
toxicological characteristics

Dust may irritate respiratory system.
Dust or powder may irritate the skin.
Causes eye irritation.

May cause discomfort if swallowed.

Irritation of eyes. Exposed individuals may experience eye tearing, redness, and discomfort. Dusts
may irritate the respiratory tract, skin and eyes.

Information on toxicological effects

Acute toxicity

Skin corrosionl/irritation

Serious eye damage/eye

irritation

Respiratory or skin sensitization
Respiratory sensitization
Skin sensitization

Germ cell mutagenicity

Carcinogenicity

Not expected to be acutely toxic.
Prolonged skin contact may cause temporary irritation.
Causes eye irritation.

Not a respiratory sensitizer.
This product is not expected to cause skin sensitization.

No data available to indicate product or any components present at greater than 0.1% are
mutagenic or genotoxic.

Not classifiable as to carcinogenicity to humans.

IARC Monographs. Overall Evaluation of Carcinogenicity

Not listed.
NTP Report on Carcinogens

Not listed.

OSHA Specifically Regulated Substances (29 CFR 1910.1001-1053)

Not regulated.
Reproductive toxicity

Specific target organ toxicity -
single exposure

Specific target organ toxicity -
repeated exposure

Aspiration hazard
Further information

12. Ecological information

Ecotoxicity

Persistence and degradability
Bioaccumulative potential
Mobility in soil

Other adverse effects

This product is not expected to cause reproductive or developmental effects.
Not classified.

Not classified.

Not an aspiration hazard.

Nitrate poisoning resulting in methemoglobinemia manifested as cyanosis is rare, but possible for
people with specific susceptibility traits.

The product is not classified as environmentally hazardous. However, this does not exclude the
possibility that large or frequent spills can have a harmful or damaging effect on the environment.

The product solely consists of inorganic compounds which are not biodegradable.
No data available.

No data available.

None known.
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13. Disposal considerations

Disposal instructions Collect and reclaim or dispose in sealed containers at licensed waste disposal site. Dispose of
contents/container in accordance with local/regional/national/international regulations.

Local disposal regulations Dispose in accordance with all applicable regulations.

Hazardous waste code The waste code should be assigned in discussion between the user, the producer and the waste

disposal company.
Waste from residues / unused Dispose of in accordance with local regulations. Empty containers or liners may retain some

products product residues. This material and its container must be disposed of in a safe manner (see:
Disposal instructions).

Contaminated packaging Since emptied containers may retain product residue, follow label warnings even after container is
emptied. Empty containers should be taken to an approved waste handling site for recycling or
disposal.

14. Transport information

DOT

Not regulated as dangerous goods.
IATA

Not regulated as dangerous goods.
IMDG

Not regulated as dangerous goods.

Transport in bulk according to  Not applicable.
Annex Il of MARPOL 73/78 and
the IBC Code

15. Regulatory information

US federal regulations This product is a "Hazardous Chemical" as defined by the OSHA Hazard Communication
Standard, 29 CFR 1910.1200.

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D)

Not regulated.
CERCLA Hazardous Substance List (40 CFR 302.4)

Not listed.
SARA 304 Emergency release notification

Not regulated.
OSHA Specifically Regulated Substances (29 CFR 1910.1001-1053)

Not regulated.
Superfund Amendments and Reauthorization Act of 1986 (SARA)
SARA 302 Extremely hazardous substance
Not listed.

SARA 311/312 Hazardous Yes
chemical

Classified hazard Serious eye damage or eye irritation
categories
SARA 313 (TRI reporting)
Chemical name CAS number % by wt.

Ammonium sulfate 7783-20-2 40 - 60
Sodium nitrate 7631-99-4 40 - 60

Other federal regulations
Clean Air Act (CAA) Section 112 Hazardous Air Pollutants (HAPs) List

Not regulated.
Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130)

Not regulated.

Safe Drinking Water Act Not regulated.
(SDWA)

US state regulations
US. Massachusetts RTK - Substance List

Ammonium sulfate (CAS 7783-20-2)
Sodium nitrate (CAS 7631-99-4)

PetroFix Electron Acceptor Blend SDS US
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US. New Jersey Worker and Community Right-to-Know Act

Sodium nitrate (CAS 7631-99-4)

US. Pennsylvania Worker and Community Right-to-Know Law

Ammonium sulfate (CAS 7783-20-2)

Sodium nitrate (CAS 7631-99-4)

US. Rhode Island RTK

Ammonium sulfate (CAS 7783-20-2)

Sodium nitrate (CAS 7631-99-4)

California Proposition 65

California Safe Drinking Water and Toxic Enforcement Act of 2016 (Proposition 65): This material
is not known to contain any chemicals currently listed as carcinogens or reproductive toxins. For
more information go to www.P65Warnings.ca.gov.

International Inventories

Country(s) or region Inventory name

Australia Australian Inventory of Chemical Substances (AICS)

Canada Domestic Substances List (DSL)

Canada Non-Domestic Substances List (NDSL)

China Inventory of Existing Chemical Substances in China (IECSC)

Europe European Inventory of Existing Commercial Chemical
Substances (EINECS)

Europe European List of Notified Chemical Substances (ELINCS)

Japan Inventory of Existing and New Chemical Substances (ENCS)

Korea Existing Chemicals List (ECL)

New Zealand New Zealand Inventory

Philippines Philippine Inventory of Chemicals and Chemical Substances
(PICCS)

Taiwan Taiwan Chemical Substance Inventory (TCSI)

United States & Puerto Rico  Toxic Substances Control Act (TSCA) Inventory

*A "Yes" indicates this product complies with the inventory requirements administered by the governing country(s).

On inventory (yes/no)*
Yes

Yes

No
Yes
Yes

No
Yes
Yes
Yes
Yes

Yes
Yes

A "No" indicates that one or more components of the product are not listed or exempt from listing on the inventory administered by the governing
country(s).

16. Other information, including date of preparation or last revision

Issue date 15-August-2018

Revision date -

Version # 01

HMIS® ratings Health: 1
Flammability: O

NFPA ratings

Disclaimer

Physical hazard: 0

1‘0

Regenesis cannot anticipate all conditions under which this information and its product, or the

products of other manufacturers in combination with its product, may be used. It is the user’s
responsibility to ensure safe conditions for handling, storage and disposal of the product, and to
assume liability for loss, injury, damage or expense due to improper use. The information in the
sheet was written based on the best knowledge and experience currently available.
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1.0 INTRODUCTION

This Community Air Monitoring Plan (CAMP) provides measures for protection for the downwind community
(i.e., off-site receptors including residences, businesses, and on-site workers not directly involved in the
Remedial Activities from potential airborne contaminant releases resulting from the Interim Remedial Measure

(IRM) at 204 4™ Avenue, Brooklyn, New York (Site).

The action levels specified herein require increased monitoring, corrective actions to abate emissions, and/or
work shutdown. Additionally, the CAMP helps to confirm that the IRM did not spread contamination off-site

through the air.

The primary chemicals of potential concern (COPC) to be encountered at the Site are VOCs, SVOCs, and metals.
1.1 Regulatory Requirements

This CAMP was established in accordance with the following requirements:

o 29 CFR 1910.120(h): This regulation specifies that air shall be monitored to identify and
quantify levels of airborne hazardous substances and health hazards, and to determine the
appropriate level of protection for workers.

o New York State Department of Health’s (NYSDOH) Generic Community Air Monitoring Plan
(Appendix 1A): This guidance specifies that a community air-monitoring program shall be
implemented to protect the surrounding community and to confirm that the work does not
spread contamination off-site through the air.

o New York State Department of Environmental Conservation’s (NYSDEC's) Fugitive Dust and
Particulate Monitoring from DER-10 Technical Guidance for Site Investigation and Remediation
(Appendix 1B) - Fugitive Dust Suppression and Particulate Monitoring Program at Inactive
Hazardous Waste Sites: This guidance provides a basis for developing and implementing a
fugitive dust suppression and particulate monitoring program as an element of a hazardous

waste site’s health and safety program.

2.0 AIR MONITORING
The following sections contain information describing the types, frequency and location of real-time

monitoring.
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2.1 Real-Time Monitoring

This section addresses the real-time monitoring that will be conducted within the work area, and along the

site’s downwind perimeter, during all ground intrusive activities, such as drilling.

Air monitoring data will be documented in a site log book by the designated site safety officer. PWGC's site
safety officer or delegate must ensure that air monitoring instruments are calibrated and maintained in
accordance with manufacturer's specifications. All instruments will be zeroed daily and checked for accuracy.
A daily log will be kept. If additional monitoring is required, the protocols will be developed and appended to

this plan.
2.1.1  Air Monitoring Equipment

Air will be monitored for VOCs with a MiniRAE 2000 PID (or equivalent). This instrument is appropriate to
measure the types of contaminants known or suspected to be present, and is capable of calculating 15-minute

running average concentrations, which will be compared to the levels specified in Section 2.1.2

Fugitive respirable dust will be monitored using a MiniRAM Model PDM-3 aerosol monitor (or equivalent). This
instrument is capable of measuring particulate matter less than 10 micrometers in size (PM-10), is capable of
integrating over a period of 15 minutes (or less) for comparison to the airborne particulate action level and is

equipped with an audible alarm to indicate exceedance of the action level specified in Section 2.1.3.
2.1.2  VOC Monitoring, Response Levels and Actions

Volatile organic compounds (VOCs) will be monitored at the downwind perimeter of the immediate work area
(i.e., the exclusion zone) on a continuous. Upwind concentrations should be measured at the start of each
workday and periodically thereafter to establish background conditions. VOC monitoring Action Levels are as
described below:

e If the ambient air concentration of total organic vapors at the downwind perimeter of the work area or
exclusion zone exceeds 5 parts per million (ppm) above background for the 15-minute average, work
activities must be temporarily halted and monitoring continued.

e If the total organic vapor level readily decreases (per instantaneous readings) below 5 ppm over
background, work activities can resume with continued monitoring.

e |f total organic vapor levels at the downwind perimeter of the work area or exclusion zone persist at

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

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

shutdown.

All 15-minute readings will be recorded and be available for NYSDEC and/or NYSDOH personnel to review.

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

2.1.3  Particulate Monitoring, Response Levels, and Actions

Particulate concentrations will be monitored continuously at the upwind and downwind perimeters of the
exclusion zone at temporary particulate monitoring stations. In addition, fugitive dust migration should be
visually assessed during all work activities. Particulate monitoring Action Levels are as described below:

e If the downwind PM-10 particulate level is 100 micrograms per cubic meter (mcg/m3) greater than
background (upwind perimeter) for the 15-minute period or if airborne dust is observed leaving the
work area, then dust suppression techniques must be employed. Work may continue with dust
suppression techniques provided that downwind PM-10 particulate levels do not exceed 150 mcg/m3
above the upwind level and provided that no visible dust is migrating from the work area.

o If, after implementation of dust suppression techniques, downwind PM-10 particulate levels are
greater than 150 mcg/m3 above the upwind level, work must be stopped, and a re-evaluation of
activities initiated. Work can resume provided that dust suppression measures and other controls are
successful in reducing the downwind PM-10 particulate concentration to within 150 mcg/m3 of the

upwind level and in preventing visible dust migration.

All 15-minute readings will be recorded and be available for NYSDEC and/or NYSDOH personnel to review.

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

3.1 Requirements for Work within 20 Feet of Potentially Exposed Individuals or Structures

When work areas are within 20 feet of potentially exposed populations or occupied structures, the continuous
monitoring locations for VOCs and particulates must reflect the nearest potentially exposed individuals and the
location of ventilation system intakes for nearby structures. The use of engineering controls such as vapor/dust
barriers, temporary negative-pressure enclosures, or special ventilation devices should be considered to
prevent exposures related to the work activities and to control dust and odors. Consideration should be given
to implementing the planned activities when potentially exposed populations are at a minimum, such as during
weekends or evening hours in non-residential settings.

e If total VOC concentrations opposite the walls of occupied structures or next to intake vents exceed 1
ppm, monitoring should occur within the occupied structure(s). Background readings in the occupied
spaces must be taken prior to commencement of the planned work. Any unusual background readings
should be discussed with NYSDOH prior to commencement of the work.

e If total particulate concentrations opposite the walls of occupied structures or next to intake vents
exceed 150 mcg/m3, work activities should be suspended until controls are implemented and are
successful in reducing the total particulate concentration to 150 mcg/m3 or less at the monitoring
point.

e Depending upon the nature of contamination and remedial activities, other parameters (e.g.,
explosivity, oxygen, hydrogen sulfide, carbon monoxide) may also need to be monitored. Response

levels and actions should be pre-determined, as necessary, for each site.

3.2 Requirements for Indoor Work with Co-Located Residences or Facilities

Unless a self-contained, negative-pressure enclosure with proper emission controls will encompass the work
area, all individuals not directly involved with the planned work must be absent from the room in which the
work will occur. Monitoring requirements shall be as stated above under “Special Requirements for Work
Within 20 Feet of Potentially Exposed Individuals or Structures” except that in this instance “nearby/occupied
structures” would be adjacent occupied rooms. Additionally, the location of all exhaust vents in the room and
their discharge points, as well as potential vapor pathways (openings, conduits, etc.) relative to adjoining
rooms, should be understood and the monitoring locations established accordingly. In these situations, it is
strongly recommended that exhaust fans or other engineering controls be used to create negative air pressure

within the work area during remedial activities. Additionally, it is strongly recommended that the planned
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work be implemented during hours (e.g. weekends or evenings) when building occupancy is at a minimum.
Work within enclosed structures is not anticipated for the proposed IRM.
4.0 VAPOR SUPPRESSION TECHNIQUES

Vapor suppression techniques must be employed when action levels warrant the use of these techniques.

The techniques to be implemented for control of VOCs from stockpiled soil or from the open borehole will
include one or more of the following:

e cover with plastic

* cover with “clean soil”

¢ application of hydro-mulch material*

¢ limit working hours to favorable wind and temperature conditions

*This material is a seedless version of the hydro-seed product commonly used by commercial landscaping
contractors to provide stabilization and rapid grow-in of grasses or wild flowers along highways, embankments
and other large areas. Hydro-mulch can be sprayed over open boreholes, temporary stockpile areas and
loaded trucks, as necessary. This is a highly effective method for controlling odors, because the release of
odors is sealed immediately at the source.

5.0 DUST SUPPRESSION TECHNIQUES

Reasonable dust-suppression techniques must be employed during all work that may generate dust, such as
drilling and vehicle movement onsite. The following techniques were shown to be effective for controlling the
generation and migration of dust during remedial activities:

¢ Wetting equipment and work areas;

e Restricting vehicle speeds to 10 mph.

Using atomizing sprays will prevent overly wet conditions, conserve water, and offer an effective means of
suppressing fugitive dust. It is imperative that utilizing water for suppressing dust will not create surface

runoff.
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6.0 DATA QUALITY ASSURANCE
6.1 Calibration

Instrument calibration shall be documented in the designated field logbook. All instruments shall be calibrated
before each shift. Calibration checks may be used during the day to confirm instrument accuracy. Duplicate

readings may be taken to confirm individual instrument response.
6.2 Operations

All instruments shall be operated in accordance with the manufacturer's specifications. Manufacturers'
literature, including an operation manual for each piece of monitoring equipment will be maintained on-site by

the FTL/HSO for reference.
6.3 Data Review

The Field Team Leader FTL/HSO will interpret all monitoring data based on the action levels specified in
Sections 2.1.2 and 2.1.3 and his/her professional judgment. The FTL/HSO shall review the data with the HSM to
evaluate the potential for worker exposure, upgrades/downgrades in level of protection, comparison to direct

reading instrumentation and changes in the integrated monitoring strategy.
Monitoring and sampling data, along with all sample documentation will be periodically reviewed by the HSM.

7.0 RECORDS AND REPORTING
All readings must be recorded and available for review by personnel from NYSDEC and NYSDOH. Should any of
the action levels be exceeded, the NYSDEC Division of Air Resources must be notified in writing within five (5)

working days.

The notification shall include a description of the control measures implemented to prevent further

exceedances.
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CAMP APPENDIX 1A
NYSDOH GENERIC CAMP
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Appendix 1A
New York State Department of Health
Generic Community Air Monitoring Plan

Overview

A Community Air Monitoring Plan (CAMP) requires real-time monitoring for volatile organic
compounds (VOCs) and particulates (i.e., dust) at the downwind perimeter of each designated work area
when certain activities are in progress at contaminated sites. The CAMP is not intended for use in
establishing action levels for worker respiratory protection. Rather, its intent is to provide a measure of
protection for the downwind community (i.e., off-site receptors including residences and businesses and
on-site workers not directly involved with the subject work activities) from potential airborne
contaminant releases as a direct result of investigative and remedial work activities. The action levels
specified herein require increased monitoring, corrective actions to abate emissions, and/or work
shutdown. Additionally, the CAMP helps to confirm that work activities did not spread contamination
off-site through the air.

The generic CAMP presented below will be sufficient to cover many, if not most, sites. Specific
requirements should be reviewed for each situation in consultation with NYSDOH to ensure proper

‘applicability. In some cases, a separate site-specific CAMP or supplement may be required. Depending

upon the nature of contamination, chemical- specific monitoring with appropriately-sensitive methods
may be required. Depending upon the proximity of potentially exposed individuals, more stringent
monitoring or response levels than those presented below may be required. Special requirements will be
necessary for work within 20 feet of potentially exposed individuals or structures and for indoor work
with co-located residences or facilities. These requirements should be determined in consultation with
NYSDOH.

Reliance on the CAMP should not preclude simple, common-sense measures to keep VOCs, dust,
and odors at a minimum around the work areas.

Community Air Monitoring Plan

Depending upon the nature of known or potential contaminants at each site, real-time air
monitoring for VOCs and/or particulate levels at the perimeter of the exclusion zone or work area will
be necessary. Most sites will involve VOC and particulate monitoring; sites known to be contaminated
with heavy metals alone may only require particulate monitoring. If radiological contamination is a
concern, additional monitoring requirements may be necessary per consultation with appropriate
DEC/NYSDOH staff.

Continuous monitoring will be required for all ground intrusive activities and during the
demolition of contaminated or potentially contaminated structures. Ground intrusive activities
include, but are not limited to, soil/waste excavation and handling, test pitting or trenching, and the
installation of soil borings or monitoring wells.

Periodic monitoring for VOCs will be required during non-intrusive activities such as the
collection of soil and sediment samples or the collection of groundwater samples from existing
monitoring wells. “Periodic” monitoring during sample collection might reasonably consist of
taking a reading upon arrival at a sample location, monitoring while opening a well cap or
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overturning soil, monitoring during well baling/purging, and taking a reading prior to leaving a
sample location. In some instances, depending upon the proximity of potentially exposed
individuals, continuous monitoring may be required during sampling activities. Examples of such
situations include groundwater sampling at wells on the curb of a busy urban street, in the midst of
a public park, or adjacent to a school or residence.

YOC Monitoring, Response Levels, and Actions

Volatile organic compounds (VOCs) must be monitored at the downwind perimeter of the
immediate work area (i.e., the exclusion zone) on a continuous basis or as otherwise specified. Upwind
concentrations should be measured at the start of each workday and periodically thereafter to establish
background conditions, particularly if wind direction changes. The monitoring work should be
performed using equipment appropriate to measure the types of contaminants known or suspected to be
present. The equipment should be calibrated at least daily for the contaminant(s) of concern or for an
appropriate surrogate. The equipment should be capable of calculating 15-minute running average
concentrations, which will be compared to the levels specified below.

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

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

3. If'the organic vapor level is above 25 ppm at the perimeter of the work area, activities must be
shutdown.

4. All 15-minute readings must be recorded and be available for State (DEC and NYSDOH)
personnel to review. Instantaneous readings, if any, used for decision purposes should also be recorded.

Particulate Monitoring, Response Levels, and Actions

Particulate concentrations should be monitored continuously at the upwind and downwind

- perimeters of the exclusion zone at temporary particulate monitoring stations. The particulate
monitoring should be performed using real-time monitoring equipment capable of measuring particulate
matter less than 10 micrometers in size (PM-10) and capable of integrating over a period of 15 minutes
(or less) for comparison to the airborne particulate action level. The equipment must be equipped with
an audible alarm to indicate exceedance of the action level. In addition, fugitive dust migration should
be visually assessed during all work activities.
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1. Ifthe downwind PM-10 particulate level is 100 micrograms per cubic meter (meg/m”) greater
than background (upwind perimeter) for the 15-minute period or if airborne dust is observed leaving the
work area, then dust suppression techniques must be employed. Work may continue with dust
suppression techniques provided that downwind PM-10 particulate levels do not exceed 150 meg/m®
above the upwind level and provided that no visible dust is migrating from the work area.

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

3. Allreadings niust be recorded and be available for State (DEC and NYSDOH) and County
Health personnel to review.

December 2009
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CAMP APPENDIX 1B
FUGITIVE DUST AND PARTICULATE MONITORING
FROM DER-10 TECHNICAL GUIDANCE FOR SITE
INVESTIGATIONS AND REMEDATION
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Appendix 1B
Fugitive Dust and Particulate Monitoring

A program for suppressing fugitive dust and particulate matter monitoring at hazardous waste sites
is a responsibility on the remedial party performing the work. These procedures must be incorporated
into appropriate intrusive work plans. The following fugitive dust suppression and particulate
monitoring program should be employed at sites during construction and other intrusive activities which
warrant its use:

1. Reasonable fugitive dust suppression techniques must be employed during all site activities
which may generate fugitive dust.

2. Particulate monitoring must be employed during the handling of waste or contaminated soil or
when activities on site may generate fugitive dust from exposed waste or contaminated soil. Remedial
activities may also include the excavation, grading, or placement of clean fill. These control measures
should not be considered necessary for these activities.

3. Particulate monitoring must be performed using real-time particulate monitors and shall
monitor particulate matter less than ten microns (PM10) with the following minimum performance
standards:

(a) Objects to be measured: Dust, mists or aerosols;

(b) Measurement Ranges: 0.001 to 400 mg/m3 (1 to 400,000 :ug/m3);

(c) Precision (2-sigma) at constant temperature: +/- 10 :g/m3 for one second averaging; and
+/- 1.5 g/m3 for sixty second averaging;

(d) Accuracy: +/- 5% of reading +/- precision (Referred to gravimetric calibration with SAE

fine test dust (mmd=2 to 3 :m, g= 2.5, as aerosolized);

(e) Resolution: 0.1% of reading or 1g/m3, whichever is larger;

(f) Particle Size Range of Maximum Response: 0.1-10;

(g) Total Number of Data Points in Memory: 10,000;

(h) Logged Data: Each data point with average concentration, time/date and data point
number

(i) Run Summary: overall average, maximum concentrations, time/date of maximum, total
number of logged points, start time/date, total elapsed time (run duration), STEL concentration and
time/date occurrence, averaging (logging) period, calibration factor, and tag number;

() Alarm Averaging Time (user selectable): real-time (1-60 seconds) or STEL (15 minutes),
alarms required;

(k) Operating Time: 48 hours (fully charged NiCd battery); continuously with charger;

(I) Operating Temperature: -10 to 50° C (14 to 122° F);

(m) Particulate levels will be monitored upwind and immediately downwind at the working
site and integrated over a period not to exceed 15 minutes.

4. In order to ensure the validity of the fugitive dust measurements performed, there must be
appropriate Quality Assurance/Quality Conttol (QA/QC). It is the responsibility of the remedial party to
adequately supplement QA/QC Plans to include the following critical features: periodic instrument
calibration, operator training, daily instrument performance (span) checks, and a record keeping plan.

5. The action level will be established at 150 ug/m3 (15 minutes average). While conservative,
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this short-term interval will provide a real-time assessment of on-site air quality to assure both health
and safety. If particulate levels are detected in excess of 150 ug/m3, the upwind background level must
be confirmed immediately. If the working site particulate measurement is greater than 100 ug/m3 above
the background level, additional dust suppression techniques must be implemented to reduce the
generation of fugitive dust and corrective action taken to protect site personnel and reduce the potential
for contaminant migration. Corrective measures may include increasing the level of personal protection
for on-site personnel and implementing additional dust suppression techniques (see paragraph 7). Should
the action level of 150 ug/m3 continue to be exceeded work must stop and DER must be notified as
provided in the site design or remedial work plan. The notification shall include a description of the
control measures implemented to prevent further exceedances.

6. It must be recognized that the generation of dust from waste or contaminated soil that
migrates off-site, has the potential for transporting contaminants off-site. There may be situations when
dust is being generated and leaving the site and the monitoring equipment does not measure PM10 at or
above the action level. Since this situation has the potential to allow for the migration of contaminants
off-site, it is unacceptable. While it is not practical to quantify total suspended particulates on a real-time
basis, it is appropriate to rely on visual observation. If dust is observed leaving the working site,
additional dust suppression techniques must be employed. Activities that have a high dusting potential--

. such as solidification and treatment involving materials like kiln dust and lime--will require the need for

special measures to be considered.

7. The following techniques have been shown to be effective for the controlling of the
generation and migration of dust during construction activities:

(a) Applying water on haul roads;

(b) Wetting equipment and excavation faces;

(c) Spraying water on buckets during excavation and dumping;

(d) Hauling materials in properly tarped or watertight containers;

(e) Restricting vehicle speeds to 10 mph;

(f) Covering excavated areas and material after excavation activity ceases; and
(g) Reducing the excavation size and/or number of excavations.

Experience has shown that the chance of exceeding the 150ug/m3 action level is remote when the
above-mentioned techniques are used. When techniques involving water application are used, care must
be taken not to use excess water, which can result in unacceptably wet conditions. Using atomizing
sprays will prevent overly wet conditions, conserve water, and provide an effective means of
suppressing the fugitive dust.

8.  The evaluation of weather conditions is necessary for proper fugitive dust control. When
extreme wind conditions make dust control ineffective, as a last resort remedial actions may need to be
suspended. There may be situations that require fugitive dust suppression and particulate monitoring
requirements with action levels more stringent than those provided above. Under some circumstances,
the contaminant concentration and/or toxicity may require additional monitoring to protect site
personnel and the public. Additional integrated sampling and chemical analysis of the dust may also be
in order. This must be evaluated when a health and safety plan is developed and when appropriate
suppression and monitoring requirements are established for protection of health and the environment.
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STATEMENT OF COMMITMENT

On-site employees may be exposed to chemical contaminants of concern identified within the
soil/fill during the planned investigative activities to be performed on the Site. P.W. Grosser
Consulting Inc.’s (PWGC's) policy is to minimize the possibility of work-related exposure through
awareness and qualified supervision, health and safety training, use of appropriate personal
protective equipment, and the following activity specific safety protocols contained in this Health
and Safety Plan (HASP). PWGC has established a guidance program to implement this policy in a
manner that protects personnel to the maximum reasonable extent.

This HASP, which applies to PWGC personnel actually or potentially exposed to safety or health
hazards, describes emergency response procedures for actual and potential chemical hazards.
Contractors and suppliers are retained as independent contractors and are responsible for ensuring
the health and safety of their own employees.

CLIENT DRIVEN SOLUTIONS  pWerossER.COM BOHEMIA, NY 11716

LONG ISLAND « MANHATTAN + ALBANY =« SYRACUSE =+« SEATTLE + SHELTON



Q CLIENT DRIVEN SOLUTIONS

1.0 INTRODUCTION AND SITE ENTRY REQUIREMENTS

This document describes the health and safety guidelines developed by P.W. Grosser Consulting,
Inc. (PWGC) at the request of 204 4™ Avenue, LLC for the interim remedial activities to be performed
at the Site to protect on-site personnel, visitors, and the public from exposure to hazardous
materials or wastes. In accordance with the Occupational Safety and Health Administration (OSHA)
29 CFR Part 1910.120 Hazardous Waste Operations and Emergency Response Final rule, this HASP,
including the attachments, addresses safety and health hazards relating to each phase of the
remedial action and is based on the best information available. The HASP may be revised by PWGC
at the request of 204 4" Avenue, LLC, upon receipt of new information regarding site conditions.
Changes will be documented by written amendments.

1.1 Site Safety Plan Acknowledgment and Amendments
The PWGC Field Hydrogeologist is responsible for informing personnel entering the work area of the
contents of this plan. A Site Safety Acknowledgement Form is included as Appendix A.

Site conditions may warrant an amendment to the HASP. Amendments to the HASP are
acknowledged by completing forms included in Appendix B.

1.2 Daily Safety Meetings

Each day before work begins; PWGC will hold safety (tailgate or tool box) meetings to ensure that
on-site personnel understand the site conditions and operating procedures as well as addressing
safety questions and concerns related to the remedial action. Project staff will discuss and remedy
health and safety issues at these meetings.

1.3 Key Personnel - Roles and Responsibilities
The following key personnel are planned for this project:

e Project Manager — Ryan Morley, PG.
e Field Hydrogeologists — Jay Usmonov, Leanna Balestra, and/or Will Hamilton.

The project manager is responsible for overall project administration and, with guidance from the
Field Hydrogeologist, for supervising the implementation of this HASP. The Field Hydrogeologist will
conduct daily (tail gate or tool box) safety meetings at the project site and oversee daily safety
issues. Each subcontractor and supplier (defined as an OSHA employer) is also responsible for the
health and safety of its employees. If there is any dispute about health and safety or project
activities, on-site personnel will attempt to resolve the issue. If the issue cannot be resolved at the
site, then the project manager will be consulted.

The Field Hydrogeologist is responsible for the following:

1. Educating personnel about information in this HASP and other safety requirements to be
observed during site operations, including, but not limited to, designation of work zones and
levels of protection and emergency procedures dealing with fire and first aid.

2. Coordinating site safety decisions with the PWGC project manager and site appointed
construction safety manager.
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3. Maintaining the work zone entry/exit log and site entry/exit log.

4. Maintaining records of safety problems, corrective measures and documentation of
chemical exposures or physical injuries (the site safety officer will document these
conditions in a bound notebook and maintain a copy of the notebook on-site).

The person who observes safety concerns and potential hazards that have not been addressed in
the daily safety meetings should immediately report their observations/concerns to PWGC or

appropriate key personnel.
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2.0 SITE BACKGROUND AND SCOPE OF WORK

The Site is located in the Borough of Brooklyn and is identified as Block 434 and Lot 35. The Site
measures 19,000 square-feet and is an active Speedway gasoline station which is improved with a
360-square foot at-grade storage building, a cashier’s kiosk, and a canopy covering the pump
islands.

At the request of 204 4™ Avenue, LLC, a remedial action will be performed to remove, address,
and/or protect against, within the subsurface at the site. Remedial activities will include chemical
injections using a direct push drill rig, removal of impacted soils using an excavator, the installation
of a vapor mitigation system, and the construction of a site cover system.
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3.0 HAZARD ASSESSMENT

This section identifies the hazards associated with the proposed scope of work, general site
operations which may also be conducted at site, and the standard operating procedures (SOPs) that
should be implemented to reduce the hazards; identifies general physical hazards that can be
expected at most sites; and presents a summary of documented or potential chemical hazards at
the site. Every effort must be made to reduce or eliminate these hazards. Those that cannot be
eliminated must be guarded against using engineering controls and/or personal protective
equipment.

3.1 Activity-Specific Hazards and Standard Operating Procedures

3.1.1 Drilling and Injection Operations

Chemical injections using Geoprobe® direct push technology (or equivalent) will be performed as
part of the proposed remedial action. Subcontractors shall follow the Geoprobe® direct push drill rig
Standard Operating Procedures (or equivalent). Drilling safery protocols are included as Appendix C.
Handling of remediation chemicals, namely PetroFix, provided by Regenesis will in accordance with
the manufacture’s instructions. Hazards associated with direct push drill rigs and the PetroFix
product and are as follows:

e Noise is a potential hazard associated with the operation of heavy equipment, drill rigs,
pumps and engines. Workers will wear hearing protection while in the work zone when
these types of machinery are operating.

e When conducting drilling activities, the opportunity of encountering fire and explosion
hazards may exist from encountering underground utilities, from the use of diesel engine
equipment, and other potential ignition sources. During dry periods there is an increased
chance of fires starting at the job site. If these conditions occur no smoking will be
permitted at the site and all operations involving potential ignition sources will be
monitored continuously (fire watch).

e Manual lifting of heavy objects may be required. Failure to follow proper lifting technique
can result in back injuries and strains. Back injuries are a serious concern as they are the
most common workplace injury, often resulting in lost or restricted work time, and long
treatment and recovery periods.

e Adrill rig will be used to install injection points where required. Working with or near heavy
equipment poses many potential hazards, including electrocution, fire/explosion, being
struck by or against, or pinched/caught/crushed by, and can result in serious physical harm.

e PetroFix is an activated carbon fluid designed to degrade petroleum hydrocarbons which is
provided with an electron acceptor blend to enhance the degradation activity. Direct skin
contact, inhalation, and injection are to be avoided during handling and injection activities.
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e Encountering underground utilities may pose electrical hazards to workers. Additionally,
overhead electrical lines can be a concern during drilling operations. Potential adverse
effects of electrical hazards include burns and electrocution, which could result in death.

e Site traffic, automobile and pedestrian, must be diverted away from the drilling work zone.
Proper signage and barricading must be erected around the work zone and personnel must
be wearing high-visibility safety gear. Signage should be easily noticeable and direct traffic in
a singular direction.

3.1.2 Work in Extreme Temperatures

Work under extremely hot or cold weather conditions requires special protocols to minimize the
chance that employees will be affected by heat or cold stress. As necessary, PWGC shall follow the
heat and cold stress safety protocols included as Appendix D.

3.1.3 Dust Control and Monitoring

Dust generated during work activities may contain contaminants associated with the site
characteristics. Dust generation is not anticipated during the subsurface investigation. In the event
that fugitive dust is generated, PWGC shall control the dust by wetting the working surface with
water, or other approved method of dust suppression.

3.2 Chemical Hazards

Historic environmental investigations at the subject site and throughout the five boroughs of New
York City have identified the widespread presence of historic urban fill material, which contains
slightly elevated concentrations of VOCs, SVOCs and metals. In addition, the site has an open
NYSDEC petroleum spill involving elevated concentrations of BETX and MBTE in on site soil and
groundwater. Additionally, site personnel may come into contact with petroleum remediation
chemicals which will be applied as part of the remedial action.

The primary routes of exposure to contaminants in soil are inhalation, ingestion and absorption.

Appendix E includes information sheets for the potential chemicals that may be encountered at the
site.

3.2.1 Respirable Dust

The remedial action activities may generate particulate dust. If visible observation detects elevated
levels of dust or elevated levels are detected during CAMP maonitoring, a program of wetting will be
employed by the site safety officer. If monitoring detects concentrations greater than 150 pg/m3
over daily background, PWGC will take corrective actions as defined herein, including the use of
water for dust suppression and if this is not effective, requiring workers to wear APRs with efficiency
particulate air (HEPA) cartridges.

Absorption pathways for dust and direct contact with soils will be mitigated with the
implementation of latex gloves, hand washing, and decontamination exercises when necessary.
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4.2.2 Organic Vapors

The potential for isolated areas of VOCs impacts exists. Therefore, remedial activities may cause the
release of organic vapors to the atmosphere. PWGC will monitor organic vapors with a
Photoionization Detector (PID) during remedial activities to determine whether organic vapor
concentrations exceed action levels shown below.

PID Response Action

Shut down drilling equipment and allow area to vent. Resume when

Sustained readings of 5 ppm or greater
& PP & readings return to background

Sustained readings of 5 ppm or greater that do not

. . Re-evaluate respiratory protection as upgrade may be required.
subside after venting

3.3 General Site Hazards

Applicable OSHA 29 CFR 1910.120(m) standards for illumination shall apply. Work is to be conducted
during daylight hours whenever possible.

Electrical power must be provided through a ground fault circuit interrupter. Applicable OSHA 29
CFR 1926 Subpart K standards for use of electricity shall apply.

Working in and around the site will pose slip, trip and fall hazards due to slippery surfaces that may
be oil covered, surfaced debris, or surfaces which are wet from rain or ice. Falls may result in twisted
ankles, broken bones, head trauma or back injuries.

Protective eye wear shall be donned in Level D during drilling, chemical injection, and excavation
activities, and when directed by the site safety officer.

Overhead and underground utilities shall be identified, and/or inspected and appropriate safety
precautions taken before conducting operations where there is potential for contact or interference.
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4.0 PERSONAL PROTECTIVE EQUIPMENT

Personal protective equipment (PPE) shall be selected in accordance with OSHA 29 CFR 1910.120(c),
(g), and 1910.132. Protective equipment shall be NIOSH approved and respiratory protection shall
conform to OSHA 29 CFR Part 1910.133 and 1910.134 specifications; head protection shall conform
to 1910.135; eye and face protection shall conform to 1910.133; and foot protection shall conform
to 1910.136. The only true difference among the levels of protection from D through B is the
addition of the type of respiratory protection. It is anticipated that work will be performed in Level
D PPE.

4.1 Level D

Level D PPE shall be donned when the atmosphere contains no known hazards and work functions
preclude splashes, immersion, or the potential for inhalation of, or contact with, hazardous
concentrations of harmful chemicals. Level D PPE consists of:

e standard work uniform, coveralls, or Tyvek, as needed;
e steel toe work boots;

e hard hat;

e gloves, as needed,;

e safety glasses;

e hearing protection;

e equipment replacements are available as needed.

5.0 CONTINGENCY PLAN/EMERGENCY RESPONSE PLAN

Site personnel must be prepared in the event of an emergency. Emergencies can take many forms:
illnesses, injuries, chemical exposure, fires, explosions, spills, leaks, releases of harmful
contaminants, or sudden changes in the weather.

Emergency telephone numbers and a map to the hospital (Figure 1) will be posted on-site. Site
personnel should be familiar with the emergency procedures, and the locations of site safety, first
aid, and communication equipment. A site accident form is included as Appendix F.

5.1 Emergency Equipment On-site

Private telephones: Site personnel.

Two-way radios: Site personnel where necessary.
Emergency Alarms: On-site vehicle horns*.

First aid kits: On-site, in vehicles or office.

Fire extinguisher: On-site, in office or on equipment.

5.2 Emergency Telephone Numbers
General Emergencies 911
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New York City Police

New York Presbyterian — Brooklyn Methodist
NYSDEC Spills Division

NYSDEC Hazardous Waste Division
NYCDEP

NYC Department of Health

NYC Fire Department

National Response Center

Poison Control

Project Manager

Health & Safety Officer

Alternate Health & Safety Officer

911

1-718-780-3000
1-800-457-7362
1-718-482-4994
1-718-699-9811
1-212-788-4711
911

1-800-424-8802
1-212-340-4494
1-631-589-6353
1-631-589-6353

1-631-589-6353

5.3 Personnel Responsibilities during an Emergency

The project manager is primarily responsible for responding to and correcting any emergency
situations. However, in the absence of the project manager, the PWGC Field Hydrogeologist shall act
as the project manager’s on-site designee and perform the following tasks:

e Take appropriate measures to protect personnel;

e Ensure that appropriate federal, state, and local agencies are informed, and emergency
response plans are coordinated. In the event of fire or explosion, the local fire department
should be summoned immediately. If toxic materials are released to the air, the local
authorities should be informed in order to assess the need for evacuation;

e Ensure appropriate decontamination, treatment, or testing for exposed or injured
personnel;

e Determine the cause of incidents and make recommendations to prevent recurrence; and,
e Ensure that all required reports have been prepared.

5.4 Medical Emergencies
A person who becomes ill or injured, first aid will be administered while waiting for an ambulance or
paramedics. A Field Accident Report (Appendix D) must be filled out for any injury.

A person transporting an injured/exposed person to a clinic or hospital for treatment will take the
directions to the hospital and information on the chemical(s) to which they may have been exposed.

5.5 Fire or Explosion
In the event of a fire or explosion, the local fire department will be summoned immediately. PWGC
will advise the fire commander of the location, nature and identification of the hazardous materials
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on-site. If it is safe to do so, site personnel may:

5.6

use firefighting equipment available on site; or,
remove or isolate flammable or other hazardous materials that may contribute to the fire.

Evacuation Routes

Evacuation routes established by work area locations for each site will be reviewed prior to

commencing site operations. As the work areas change, the evacuation routes will be altered

accordingly, and the new route will be reviewed.

Under extreme emergency conditions, evacuation is to be immediate without regard for equipment.

The evacuation signal will be a continuous blast of a vehicle horn, if possible, and/or by verbal/radio

communication. When evacuating the site, personnel will follow these instructions:

Keep upwind of smoke, vapors, or spill location.
Exit through the decontamination corridor if possible.

If evacuation through the decontamination corridor is not possible, personnel should
remove contaminated clothing once they are in a safe location and leave it near the
exclusion zone or in a safe place.

The site safety officer will conduct a head count to ensure that all personnel have been
evacuated safely. The head count will be correlated to the site and/or exclusion zone
entry/exit log.

If emergency site evacuation is necessary, all personnel are to escape the emergency
situation and decontaminate to the maximum extent practical.
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HASP APPENDIX A
SITE SAFETY ACKNOWLEDGMENT FORM
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SITE SAFETY ACKNOWLEDGMENT FORM

This form serves as documentation that field personnel have read, or have been informed of, and understand the provisions

of the HASP/EAP. It is maintained on site by the FTL/SHSO as a project record. Each field team member shall sign this

section after site-specific training is completed and before being permitted to work on site.

| have read, or have been informed of, the Health and Safety Plan/Emergency Action Plan and understand the information

presented. | will comply with the provisions contained therein.

Name (Print and Sign)

Date

CLIENT DRIVEN SOLUTIONS

LONG ISLAND « MANHATTAN «  ALBANY
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SITE SAFETY PLAN AMMENDMENT FORM
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PWGC @

Strategic Environmental Engineering Solutions

SITE SAFETY PLAN AMENDMENT FORM

SITE SAFETY PLAN AMENDMENT #

SITE NAME:

REASON FOR AMENDMENT:

ALTERNATIVE PROCEDURES:

REQUIRED CHANGES IN PPE:

PROJECT SUPERINTENDENT DATE
HEALTH & SAFETY CONSULTANT DATE
SITE SAFETY OFFICER DATE

P.W. Grosser Consulting, Inc * P.W. Grosser Consulting Engineer & Hydrogeologist, PC
630 Johnson Avenue, Suite 7 * Bohemia, NY 11716 * Branch Location - Seattle, WA
PH 631.589.6353 * FX 631.589.8705 * www.pwgrosser.com



HASP APPENDIX C
DRILLING PROTOCOLS

PW. GROSSER CONSULTING, INC.  PHONE: 631.589.6353 630 JOHNSON AVENUE, STE 7

P.W. GROSSER CONSULTING ENGINEER & HYDROGEOLOGIST, P.C. PWGROSSER.COM BOHEMIA, NY 11716
LONG ISLAND + MANHATTAN * SARATOGA SPRINGS + SYRACUSE + SEATTLE + SHELTON



CLIENT DRIVEN SOLUTIONS

SAFETY PROCEDURES DURING THE OPERATION OF DRILLING/PROBING MACHINESINCLUDE, BUT ARE NOT
LIMITED TO THE FOLLOWING:

o All site personnel should know the location of the rig emergency shut-off switch prior to beginning
operations.

e The rig should be inspected prior to operation to ensure that it is in proper working condition and that
all safety devices are functioning.

e Each rig should have a first-aid kit and fire extinguisher which should be inspected to ensure that they
are adequate.

e All operators should wear, at a minimum, hard hats, steel-toe safety shoes or boots, gloves and safety
glasses. Additional clothing and protective equipment may be required at sites where hazardous
conditions are likely. Clothing must be close fitting, without loose ends, straps, draw strings or belts or
other unfastened parts that might catch on moving machinery.

e Work areas should be kept free of materials, debris and obstruction, and substances such as grease or
oil that could cause a surface to become slick or otherwise hazardous.

e Priortodrilling, the site must be checked to determine whether it can accommodate the rig and supplies
and provide a safe working area.

e The drill rig mast (derrick) must be lowered prior to moving between drilling locations.

e The drill rig masts should not be raised if the rig will not be at least 20 feet away from overhead utilities.

e The location of underground utilities should be determined prior to erecting the rig.

e The drill rigs must be properly erected, leveled and stabilized prior to drilling.

e The operator must shut down the vehicle engine before leaving the vicinity of the machine.

e All personnel not directly involved in operating the rig or in sampling should remain clear of the drilling
equipment when it is in operation.

e All unattended boreholes must be adequately covered or otherwise protected to prevent trip and fall
hazards. All open boreholes should be covered, protected or backfilled as specified in local or state
regulations.

e When climbing to or working on a derrick platform that is higher than 20 feet, a safety climbing device
should be used.

e The user of wire line hoists, wire rope and hoisting hardware should be as stipulated by the American
Iron and Steel Institute Wire Rope User’s Manual.

e The rig should be operated in a manner which is consistent with the manufacturers' ratings of speed,
force, torque, pressure, flow, etc. The rig and tools should be used for the purposes for which they were
intended.
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HEAT/COLD STRESS SAFETY
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HEAT STRESS
Heat Stress (Hyperthermia)
Heat stress is the body’s inability to regulate the core temperature. A worker’s susceptibility to heat stress can

vary according to his/her physical fitness, degree of acclimation to heat, humidity, age and diet.

1. Prior to site activity, the field team leader may make arrangements for heat stress monitoring (i.e.,
monitoring heart rate, body temperature, and body water loss) during actual site work if conditions
warrant. In addition, the FTL is to ensure that each team member has been acclimatized to the prevailing
environmental conditions, that personnel are aware of the signs and symptoms of heat sickness, that
they have been adequately trained in first aid procedures, and that there are enough personnel on-site
to rotate work assignments and schedule work during hours of reduced temperatures. Personnel should
not consume alcoholic or caffeinated beverages but rather drink moderate levels of an electrolyte
solution and eat well prior to commencing site work.

2. Although there is no specific test given during a baseline physical that would identify a person’s
intolerance to heat, some indicators are tobacco or medication use, dietary habits, body weight, and
chronic conditions such as high blood pressure or diabetes.

3. Heat cramps, caused by profuse perspiration with inadequate fluid intake and salt replacement, most
often afflict people in good physical condition who work in high temperature and humidity. Heat cramps
usually come on suddenly during vigorous activity. Untreated, heat cramps may progress rapidly to heat
exhaustion or heat stroke. First aid treatment: remove victim to a cool place and replace lost fluids with
water.

4. Thirst is not an adequate indicator of heat exposure. Drinking fluid by itself does not indicate sufficient
water replacement during heat exposure. A general rule, the amount of water administered should
replace the amount of water lost, and it should be administered at regular intervals throughout the day.
For every half pound of water lost, 8 ounces of water should be ingested. Water should be replaced by
drinking 2 — 4 ounce servings during every rest period. A recommended alternative to water is an
electrolyte drink split 50/50 with water.

5. Heat exhaustion results from salt and water loss along with peripheral pooling of blood. Like heat
cramps, heat exhaustion tends to occur in persons in good physical health who are working in high
temperatures and humidity. Heat exhaustion may come on suddenly as dizziness and collapse.

Untreated, heat exhaustion may progress to heat stroke.
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Treatment for heat exhaustion: Move the victim to a cool environment (e.g. air-conditioned room/car),
lay victim down and fan him/her. If the air-conditioning is not available, remove the victim to a shaded
area, remove shirt, and fan. If symptoms do not subside within an hour, notify 911 to transport to
hospital.

Heat stroke results from the body’s inability to dissipate excess heat. A true medical emergency that
requires immediate care, it usually occurs when one ignores the signs of heat exhaustion and continues
strenuous activities. Working when the relative humidity exceeds 60% is a particular problem. Workers
in the early phase of heat stress may not be coherent of they will be confused, delirious or comatose.
Changes in behavior, irritability and combativeness are useful early signs of heat stroke.

Treatment of heat stroke: Move the victim to a cool, air-conditioned environment. Place victim in a semi-
reclined position with head elevated and strip to underclothing. Cool victim as rapidly as possible,
applying ice packs to the arms and legs and massaging the neck and torso. Spray victim with tepid water

and constantly fan to promote evaporation. Notify 911 to transport to hospital as soon as possible.

SYMPTOMS OF HEAT STRESS

Heat cramps are caused by heavy sweating with inadequate fluid intake. Symptoms include;

Muscle cramps

Cramps in the hands, legs, feet and abdomen

Heat exhaustion occurs when body organs attempt to keep the body cool. Symptoms include;

Pale, cool moist skin

Core temperature elevated 1-20
Thirst

Anxiety

Rapid heart rate

Heavy sweating

Dizziness

Nausea
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Heat stroke is the most serious form of heat stress. Immediate action must be taken to cool the body before
serious injury and death occur. Symptoms are;

e Red, hot, dry skin

e Lack of perspiration

e Seizures

e Dizziness and confusion

e Strong, rapid pulse

e Core temperature of 1040 or above

e Coma

HEAT STRESS INDICATORS

Heat stress indicator: When to measure: If Exceeds:

Heart rate (pulse) Beginning of rest period | 110 beats per minute Shorten next work
period by 33%

Oral temperature Beginning of rest period | 99°F (after thermometer | Shorten next work
is under tongue for 3 period by 33%
minutes)
100.6°F (after Prohibit work in
thermometer is under impermeable clothing
tongue for 3 minutes)

Body Weight 1. Before workday Increase fluid intake

begins

2. After workday ends

COLD STRESS
Cold stress (Hypothermia)
In hypothermia the core body temperature drops below 95°F. Hypothermia can be attributed to a decrease in

heat production, increased heat loss or both.
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Prevention

Institute the following steps to prevent overexposure of workers to cold:

1.

Maintain body core temperature at 98.60F or above by encouraging workers to drink warm liquids
during breaks (preferably not coffee) and wear several layers of clothing that can keep the body warm
even when the clothing is wet.

Avoid frostbite by adequately covering hands, feet and other extremities. Clothing such as insulated
gloves or mittens, earmuffs and hat liners should be worn. To prevent contact frostbite (from touching
metal and cold surfaces below 20°F), workers should wear gloves. Tool handles should be covered with
insulating material.

Adjust work schedules to provide adequate rest periods. When feasible, rotate personnel and perform
work during the warmer hours of the day.

Provide heated shelter. Workers should remove their outer layer(s) of clothing while in the shelter to
allow sweat to evaporate.

In the event that wind barriers are constructed around an intrusive operation (such as drilling), the
enclosure must be properly vented to prevent the buildup of toxic or explosive gases or vapors. Care
must be taken to keep a heat source away from flammable substances.

Using a wind chill chart such as the one included below, obtain the equivalent chill temperature (ECT)
based on actual wind speed and temperature. Refer to the ECT when setting up work warm-up
schedules, planning appropriate clothing, etc. Workers should use warming shelters at regular intervals
at or below an ECT of 20°F. For exposed skin, continuous exposure should not be permitted at or below

an ECT of -25°F.
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FROSTBITE

Personnel should be aware of symptoms of frostbite/hypothermia. If the following symptoms are noticed in any

worker, he/she should immediately go to a warm shelter.

Condition Skin Surface Tissue Under Skin Skin Color
Frostnip Soft Soft Initially red, then white
Frostbite Hard Soft White and waxy

Blotchy, white to yellow-grey to
grey

Freezing Hard Hard

1. Frostnipisthe incipient stage of frostbite, brought about by direct contact with a cold object or exposure
of a body part to cool/cold air. Wind chill or cold water also can be major factors. This condition is not
serious. Tissue damage is minor and the response to care is good. The tip of the nose, tips of ears, upper
cheeks and fingers (all areas generally exposed) are most susceptible to frostnip.

2. Treatment of frostnip: Care for frostnip by warming affected areas. Usually the worker can apply warmth
from his/her bare hands, blow warm air on the site, or, if the fingers are involved, hold them in the
armpits. During recovery, the worker may complain of tingling or burning sensation, which is normal. If
the condition does not respond to this simple care, begin treatment for frostbite.

3. Frostbite: The skin and subcutaneous layers become involved. If frostnip goes untreated, it becomes
superficial frostbite. This condition is serious. Tissue damage may be serious. The worker must be
transported to a medical facility for evaluation. The tip of the nose, tips of ears, upper cheeks and fingers
(all areas generally exposed) are most susceptible to frostbite. The affected area will feel frozen, but
only on the surface. The tissue below the surface must still be soft and have normal response to touch.
DO NOT squeeze or poke the tissue. The condition of the deeper tissues can be determined by gently
palpating the affected area. The skin will turn mottled or blotchy. It may also be white and then turn
grayish-yellow.

4. Treatment of frostbite: When practical, transport victim as soon as possible. Get the worker inside and
keep him/her warm. Do not allow any smoking or alcohol consumption. Thaw frozen parts by immersion,
re-warming in a 100°F to 106°F water bath. Water temperature will drop rapidly, requiring additional
warm water throughout the process. Cover the thawed part with a dry sterile dressing. Do not puncture

or drain any blisters. NOTE: Never listen to myths and folk tales about the care of frostbite. Never rub a
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frostbitten or frozen area. Never rub snow on a frostbitten or frozen area. Rubbing the area may cause
serious damage to already injured tissues. Do not attempt to thaw a frozen area if there is any chance it
will be re-frozen.

5. General cooling/Hypothermia: General cooling of the body is known as systemic hypothermia. This
condition is not a common problem unless workers are exposed to cold for prolonged periods of time

without any shelter.

Body Temp (°F) Body Temp (°C) ‘ Symptoms

99-96 37-35.5 Intense uncontrollable shivering

Violent shivering persists. If victim is conscious, has difficulty

95-91 35.5-32.7 .
speaking.

Shivering decreases and is replaced by strong muscular rigidity.
Muscle coordination is affected. Erratic or jerkey movements are
produced. Thinking is less clear. General comprehension is dulled.
There may be total amnesia. The worker is generally still able to
maintain the appearance of psychological contact with his
surroundings.

Victim becomes irrational, loses contact with his environment, and
drifts into a stupor. Muscular rigidity continues. Pulse and
respirations are slow and the worker may develop cardiac
arrhythmias.

90-86 32.6-30

85-81 29.9-27.2

Victim becomes unconscious. He does not respond to the spoken

80-78 27.1-25.5 word. Most reflexes cease to function. Heartbeat becomes erratic

Cardiac and respiratory centers of the brain fail. Ventricular
Below 78 Below 25.5 fibrillation occurs; probably edema and hemorrhage in the lungs;
death.

6. Treatment of hypothermia: Keep worker dry. Remove any wet clothing and replace with dry clothes, or
wrap person in dry blankets. Keep person at rest. Do not allow him/her to move around. Transport the

victim to a medical facility as soon as possible.
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© PWGC

COOLING POWER OF WIND ON EXPOSED FLESH EXPRESSED
AS AN EQUIVALENT TEMPERATURE (UNDER CALM CONDITIONS)

: Actual Temperature Reading ("F)P
Estimated
wind Speed 50 I 40 I 30 I 20 I 10 I 0 I 10 | 20 I 30 I 40 I 50 60
in mph
¢ iy Equivalent Chill Temperature (°F)
Calm 50 40 30 20 -10 -30 -40 -50 -60
5 48 37 27 16 -57 -68
10 40 28 15 4 -83 -95
15 36 22 9 -5 -99 -112
20 32 18 4 -10 -110 -121
25 30 16 0 -15 -118 -133
30 28 13 -2 -18 -33 -48 -63 =79 -94 -109 -125 -140
35 27 11 -4 -20 -35 -51 -67 -82 -98 -113 -129 -145
40 26 10 -6 -21 -37 -53 -69 -85 -100 -116 -132 -146
(Wind
speeds
greaterthan | LITTLE DANGER INCREASING DANGER
40 mph have | in < hrwith dry skin. Maximum danger | Danger from freezing of exposed e Ll oeR —_
: g s 2 Flesh may freeze within 30 seconds.
little of false sense of security. flesh within one minute
additional
effect.)
Trench foot and imersion foot may occur at any point on this chart

Developed by U.S. Army Research Institute of Environmental Medicine, Natick, MA.

(1) Reproduced from American Conference of Governmental Industrial Hygienists, Threshold Limit Values and Biological Exposure Indices for 1985-1986, p.01.

CLIENT DRIVEN SOLUTIONS  pWGROSSER.COM BOHEMIA, NY 11716
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HASP APPENDIX E
CHEMCICAL HAZARDS
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INDENO(1,2,3-cd)PYRENE

0730
March 1999

CAS No: 193-39-5
RTECS No: NK9300000

o-Phenylenepyrene
2,3-Phenylenepyrene

CZZH12
Molecular mass: 276.3

TYPES OF

HAZARD/ ACUTE HAZARDS/SYMPTOMS PREVENTION FIRST AID/FIRE FIGHTING

EXPOSURE

FIRE In case of fire in the surroundings:
use appropriate extinguishing media.

EXPLOSION

EXPOSURE AVOID ALL CONTACT!

Inhalation Local exhaust or breathing protection. | Fresh air, rest.

Skin Protective gloves. Protective clothing. | Remove contaminated clothes.
Rinse and then wash skin with water
and soap.

Eyes Safety spectacles or eye protection in | First rinse with plenty of water for
combination with breathing several minutes (remove contact
protection. lenses if easily possible), then take to

a doctor.

Ingestion Do not eat, drink, or smoke during Rinse mouth. Refer for medical

work. attention.

SPILLAGE DISPOSAL

PACKAGING & LABELLING

Sweep spilled substance into covered containers; if
appropriate, moisten first to prevent dusting. Carefully
collect remainder, then remove to safe place. Do NOT

let this chemical enter the environment.

EMERGENCY RESPONSE

SAFE STORAGE

Provision to contain effluent from fire extinguishing. Well closed.

IPCS i
International %.\"
Programme on UN’ E‘ P

Chemical Safety

-

Prepared in the context of cooperation between the International
Programme on Chemical Safety and the European Commission ©

IPCS 2005

SEE IMPORTANT INFORMATION ON THE BACK.




0730 INDENO(1,2,3-cd)PYRENE

IMPORTANT DATA

Physical State; Appearance Routes of exposure
YELLOW CRYSTALS The substance can be absorbed into the body by inhalation of its
aerosol and through the skin.

Chemical dangers

Upon heating, toxic fumes are formed. Inhalation risk
Evaporation at 20-C is negligible; a harmful concentration of
Occupational exposure limits airborne particles can, however, be reached quickly.
TLV not established.
MAK: Carcinogen category: 2; (DFG 2004). Effects of long-term or repeated exposure

This substance is possibly carcinogenic to humans.

PHYSICAL PROPERTIES

Boiling point: 536-C Solubility in water: none
Melting point: 164-C Octanol/water partition coefficient as log Pow: 6.58

ENVIRONMENTAL DATA

This substance may be hazardous to the environment; special attention should be given to air quality and water quality. Bioaccumulation
of this chemical may occur in fish.

NOTES

Indeno(1,2,3-cd)pyrene is present as a component of polycyclic aromatic hydrocarbons (PAH) content in the environment usually
resulting from the incomplete combustion or pyrolysis of organic matters, especially fossil fuels and tobacco. ACGIH recommends
environment containing Indeno(1,2,3-c,d)pyrene should be evaluated in terms of the TLV-TWA for coal tar pitch volatile, as benzene
soluble 0.2 mg/m?.

Insufficient data are available on the effect of this substance on human health, therefore utmost care must be taken.

Card has been partly updated in October 2005. See section Occupational Exposure Limits.

ADDITIONAL INFORMATION

Neither the EC nor the IPCS nor any person acting on behalf of the EC or the IPCS is responsible
for the use which might be made of this information

LEGAL NOTICE

OIPCS 2005




BARIUM

1052
October 1999

CAS No: 7440-39-3 Ba

RTECS No: CQ8370000 Atomic mass: 137.3

UN No: 1400

TYPES OF

HAZARD/ ACUTE HAZARDS/SYMPTOMS PREVENTION FIRST AID/FIRE FIGHTING

EXPOSURE

FIRE Flammable. Many reactions may NO open flames, NO sparks, and Special powder, dry sand, NO

cause fire or explosion. NO smoking. NO contact with water. | hydrous agents, NO water.

EXPLOSION Finely dispersed particles form Prevent deposition of dust; closed

explosive mixtures in air. system, dust explosion-proof
electrical equipment and lighting.

EXPOSURE PREVENT DISPERSION OF DUST!

STRICT HYGIENE!

Inhalation Cough. Sore throat. Local exhaust or breathing Fresh air, rest. Refer for medical

protection. attention.

Skin Redness. Protective gloves. Remove contaminated clothes.
Rinse skin with plenty of water or
shower. Refer for medical attention.

Eyes Redness. Pain. Safety goggles. First rinse with plenty of water for
several minutes (remove contact
lenses if easily possible), then take
to a doctor.

Ingestion Do not eat, drink, or smoke during Rinse mouth. Refer for medical

work. attention.

SPILLAGE DISPOSAL

PACKAGING & LABELLING

Sweep spilled substance into sealable containers.
Carefully collect remainder, then remove to safe
place. Chemical protection suit including
self-contained breathing apparatus. Do NOT wash
away into sewer.

UN Hazard Class: 4.3
UN Pack Group: Il

EMERGENCY RESPONSE

STORAGE

Transport Emergency Card: TEC (R)-43G12

Separated from halogenated solvents, strong oxidants, acids. Dry. Keep
under inert gas, oil or oxygen-free liquid.

IPCS

International
Programme on
Chemical Safety

(@)

ONEFP

u @

Prepared in the context of cooperation between the International
Programme on Chemical Safety and the European Commission
© IPCS 2000

SEE IMPORTANT INFORMATION ON THE BACK.




1052

BARIUM

IMPORTANT DATA

Physical State; Appearance
YELLOWISH TO WHITE LUSTROUS SOLID IN VARIOUS
FORMS.

Physical dangers
Dust explosion possible if in powder or granular form, mixed
with air.

Chemical dangers

The substance may spontaneously ignite on contact with air (if
in powder form). The substance is a strong reducing agent and
reacts violently with oxidants and acids. Reacts violently with
halogenated solvents. Reacts with water, forming
flammable/explosive gas (hydrogen - see ICSC 0001), causing
fire and explosion hazard.

Occupational exposure limits
TLV: 0.5 mg/m?® (as TWA) (ACGIH 1999).

Routes of exposure
The substance can be absorbed into the body by ingestion.

Effects of short-term exposure
The substance irritates the eyes, the skin and the respiratory
tract.

PHYSICAL PROPERTIES

Boiling point: 1640°C
Melting point: 725°C

Density: 3.6 g/cm®
Solubility in water: reaction

ENVIRONMENTAL DATA

NOTES

Reacts violently with fire extinguishing agents such as water, bicarbonate, powder, foam, and carbon dioxide.

Rinse contaminated clothes (fire hazard) with plenty of water.

ADDITIONAL INFORMATION

LEGAL NOTICE

Neither the EC nor the IPCS nor any person acting on behalf of the EC or the IPCS is responsible
for the use which might be made of this information

©IPCS 2000




CHROMIUM

0029
October 2004

CAS No: 7440-47-3 Chrome
RTECS No: GB4200000 (powder)
Cr

Atomic mass: 52.0

TYPES OF

HAZARD/ ACUTE HAZARDS/SYMPTOMS PREVENTION FIRST AID/FIRE FIGHTING

EXPOSURE

FIRE Combustible under specific No open flames if in powder form. In case of fire in the surroundings:

conditions. use appropriate extinguishing
media.

EXPLOSION Prevent deposition of dust; closed

system, dust explosion-proof
electrical equipment and lighting.

EXPOSURE PREVENT DISPERSION OF DUST!

Inhalation Cough. Local exhaust or breathing Fresh air, rest.

protection.

Skin Protective gloves. Remove contaminated clothes.
Rinse skin with plenty of water or
shower.

Eyes Redness. Safety goggles. First rinse with plenty of water for
several minutes (remove contact
lenses if easily possible), then take
to a doctor.

Ingestion Do not eat, drink, or smoke during Rinse mouth.

work.

SPILLAGE DISPOSAL

PACKAGING & LABELLING

Sweep spilled substance into containers; if
appropriate, moisten first to prevent dusting.
Personal protection: P2 filter respirator for harmful
particles.

EMERGENCY RESPONSE

SAFE STORAGE

IPC S #3 \\‘ VL“;;\ Prepared in the context of cooperation between the International
& I O N .' V/ Programme on Chemical Safety and the European Commission ©

International Yl v ENAS IPCS 2004

Programme on *w e

Chemical Safety

SEE IMPORTANT INFORMATION ON THE BACK.




0029 CHROMIUM

IMPORTANT DATA

Physical State; Appearance Inhalation risk

GREY POWDER A harmful concentration of airborne particles can be reached
quickly when dispersed.

Physical dangers
Dust explosion possible if in powder or granular form, mixed with | Effects of short-term exposure

air. May cause mechanical irritation to the eyes and the respiratory
tract.

Chemical dangers

Chromium is a catalytic substance and may cause reaction in
contact with many organic and inorganic substances, causing
fire and explosion hazard.

Occupational exposure limits

TLV: (as Cr metal, Cr(lll) compounds) 0.5 mg/m® as TWA; A4;
(ACGIH 2004).

MAK not established.

PHYSICAL PROPERTIES

Boiling point: 2642-C Density: 7.15 g/lcm?®
Melting point: 1900-C Solubility in water: none

ENVIRONMENTAL DATA

NOTES

The surface of the chromium particles is oxidized to chromium(lll)oxide in air.
See ICSC 1531 Chromium(lll) oxide.

ADDITIONAL INFORMATION

LEGAL NOTICE Neither the EC nor the IPCS nor any person acting on behalf of the EC or the IPCS is responsible

OIPCS 2004




LEAD

0052
October 2002

CAS No: 7439-92-1
RTECS No: OF7525000

Lead metal
Plumbum

(powder)

Pb

Atomic mass: 207.2

TYPES OF

HAZARD/ ACUTE HAZARDS/SYMPTOMS PREVENTION FIRST AID/FIRE FIGHTING

EXPOSURE

FIRE Not combustible. Gives off irritating In case of fire in the surroundings:

or toxic fumes (or gases) in a fire. use appropriate extinguishing
media.

EXPLOSION Finely dispersed particles form Prevent deposition of dust; closed

explosive mixtures in air. system, dust explosion-proof
electrical equipment and lighting.
EXPOSURE See EFFECTS OF LONG-TERM PREVENT DISPERSION OF DUST!
OR REPEATED EXPOSURE. AVOID EXPOSURE OF
(PREGNANT) WOMEN!

Inhalation Local exhaust or breathing Fresh air, rest.

protection.

Skin Protective gloves. Remove contaminated clothes.
Rinse and then wash skin with water
and soap.

Eyes Safety spectacles. First rinse with plenty of water for
several minutes (remove contact
lenses if easily possible), then take
to a doctor.

Ingestion Abdominal pain. Nausea. Vomiting. = Do not eat, drink, or smoke during Rinse mouth. Give plenty of water to

work. Wash hands before eating. drink. Refer for medical attention.

SPILLAGE DISPOSAL

Sweep spilled substance into containers; if

appropriate, mois
Carefully collect r
place. Do NOT le

ten first to prevent dusting.
emainder, then remove to safe
t this chemical enter the

environment. Personal protection: P3 filter respirator

for toxic particles.

PACKAGING & LABELLING

EMERGENCY RESPONSE

SAFE STORAGE

Separated from food and feedstuffs and incompatible materials. See

Chemical Dangers.

IPCS

International
Programme on
Chemical Safety

LAy SN
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(oY (89
o UNEP

Prepared in the context of cooperation between the International
Programme on Chemical Safety and the European Commission ©

IPCS 2005

SEE IMPORTANT INFORMATION ON THE BACK.




0052

LEAD

IMPORTANT DATA

Physical State; Appearance
BLUISH-WHITE OR SILVERY-GREY SOLID IN VARIOUS
FORMS. TURNS TARNISHED ON EXPOSURE TO AIR.

Physical dangers
Dust explosion possible if in powder or granular form, mixed with
air.

Chemical dangers

On heating, toxic fumes are formed. Reacts with oxidants.
Reacts with hot concentrated nitric acid, boiling concentrated
hydrochloric acid and sulfuric acid. Attacked by pure water and
by weak organic acids in the presence of oxygen.

Occupational exposure limits

TLV: 0.05 mg/m® as TWA; A3 (confirmed animal carcinogen with
unknown relevance to humans); BEI issued; (ACGIH 2004).
MAK: Carcinogen category: 3B; Germ cell mutagen group: 3A;
(DFG 2004).

EU OEL: as TWA 0.15 mg/m?; (EU 2002).

Routes of exposure
The substance can be absorbed into the body by inhalation and
by ingestion.

Inhalation risk
A harmful concentration of airborne particles can be reached
quickly when dispersed, especially if powdered.

Effects of long-term or repeated exposure

The substance may have effects on the blood, bone marrow,
central nervous system, peripheral nervous system and kidneys,
resulting in anaemia, encephalopathy (e.g., convulsions),
peripheral nerve disease, abdominal cramps and kidney
impairment. Causes toxicity to human reproduction or
development.

PHYSICAL PROPERTIES

Boiling point: 1740-€C
Melting point: 327.5-€

Density: 11.34 g/cm®
Solubility in water: none

ENVIRONMENTAL DATA

Bioaccumulation of this chemical may occur in plants and in mammals. It is strongly advised that this substance does not enter the

environment.

NOTES

Depending on the degree of exposure, periodic medical examination is suggested.

Do NOT take working clothes home.

Card has been partly updated in April 2005. See section Occupational Exposure Limits.

ADDITIONAL INFORMATION

LEGAL NOTICE

Neither the EC nor the IPCS nor any person acting on behalf of the EC or the IPCS is responsible

OIPCS 2005




MERCURY

0056
April 2004

CAS No: 7439-97-6

RTECS No: OV4550000
UN No: 2809 Hg
EC No: 080-001-00-0

Quicksilver
Liquid silver

Atomic mass: 200.6

TYPES OF

HAZARD/ ACUTE HAZARDS/SYMPTOMS PREVENTION FIRST AID/FIRE FIGHTING

EXPOSURE

FIRE Not combustible. Gives off irritating In case of fire in the surroundings:

or toxic fumes (or gases) in a fire. use appropriate extinguishing
media.

EXPLOSION Risk of fire and explosion. In case of fire: keep drums, etc.,

cool by spraying with water.

EXPOSURE STRICT HYGIENE! AVOID IN ALL CASES CONSULT A
EXPOSURE OF (PREGNANT) DOCTOR!

WOMEN! AVOID EXPOSURE OF
ADOLESCENTS AND CHILDREN!
Inhalation Abdominal pain. Cough. Diarrhoea. | Local exhaust or breathing Fresh air, rest. Atrtificial respiration if
Shortness of breath. Vomiting. protection. indicated. Refer for medical
Fever or elevated body attention.
temperature.

Skin MAY BE ABSORBED! Redness. Protective gloves. Protective Remove contaminated clothes.

clothing. Rinse and then wash skin with water
and soap. Refer for medical
attention.

Eyes Face shield, or eye protection in First rinse with plenty of water for
combination with breathing several minutes (remove contact
protection. lenses if easily possible), then take

to a doctor.

Ingestion Do not eat, drink, or smoke during Refer for medical attention.
work. Wash hands before eating.

SPILLAGE DISPOSAL

PACKAGING & LABELLING

Evacuate danger area in case of a large spill!
Consult an expert! Ventilation. Collect leaking and
spilled liquid in sealable non-metallic containers as
far as possible. Do NOT wash away into sewer. Do
NOT let this chemical enter the environment.
Chemical protection suit including self-contained
breathing apparatus.

T Symbol

N Symbol

R: 23-33-50/53

S: (1/2-)7-45-60-61
UN Hazard Class: 8
UN Pack Group: Il

Special material. Do not transport
with food and feedstuffs.

EMERGENCY RESPONSE

STORAGE

Transport Emergency Card: TEC (R)-80GC9-lI+llI

Provision to contain effluent from fire extinguishing. Separated from food

and feedstuffs. Well closed.

IPCS

International
Programme on
Chemical Safety

Prepared in the context of cooperation between the International
Programme on Chemical Safety and the European Commission ©

IPCS 2004

SEE IMPORTANT INFORMATION ON THE BACK.




0056

MERCURY

IMPORTANT DATA

Physical State; Appearance
ODOURLESS, HEAVY AND MOBILE SILVERY LIQUID
METAL.

Chemical dangers

Upon heating, toxic fumes are formed. Reacts violently with
ammonia and halogens causing fire and explosion hazard.
Attacks aluminium and many other metals forming amalgams.

Occupational exposure limits

TLV: 0.025 mg/m® as TWA,; (skin); A4; BEI issued; (ACGIH
2004).

MAK: 0.1 mg/m?; Sh; Peak limitation category: 11(8); Carcinogen
category: 3B; (DFG 2003).

Routes of exposure
The substance can be absorbed into the body by inhalation of
its vapour and through the skin, also as a vapour!

Inhalation risk
A harmful contamination of the air can be reached very quickly
on evaporation of this substance at 20-C.

Effects of short-term exposure

The substance is irritating to the skin. Inhalation of the vapours
may cause pneumonitis. The substance may cause effects on
the central nervous system and kidneys. The effects may be
delayed. Medical observation is indicated.

Effects of long-term or repeated exposure

The substance may have effects on the central nervous system
and kidneys, resulting in irritability, emotional instability, tremor,
mental and memory disturbances, speech disorders. May cause
inflammation and discoloration of the gums. Danger of
cumulative effects. Animal tests show that this substance
possibly causes toxic effects upon human reproduction.

PHYSICAL PROPERTIES

Boiling point: 357-C

Melting point: -39-C

Relative density (water = 1): 13.5
Solubility in water: none

Vapour pressure, Pa at 20-C: 0.26
Relative vapour density (air = 1): 6.93
Relative density of the vapour/air-mixture at 20-€ (air = 1): 1.009

ENVIRONMENTAL DATA

The substance is very toxic to aquatic organisms. In the food chain important to humans, bioaccumulation takes place, specifically in

fish.

NOTES

Depending on the degree of exposure, periodic medical examination is indicated.

No odour warning if toxic concentrations are present.
Do NOT take working clothes home.

ADDITIONAL INFORMATION

LEGAL NOTICE

Neither the EC nor the IPCS nor any person acting on behalf of the EC or the IPCS is responsible

OIPCS 2004




NICKEL

0062
October 2001

CAS No: 7440-02-0
RTECS No: QR5950000 Ni
EC No: 028-002-00-7

(powder)

Atomic mass: 58.7

TYPES OF

HAZARD/ ACUTE HAZARDS/SYMPTOMS PREVENTION FIRST AID/FIRE FIGHTING

EXPOSURE

FIRE Flammable as dust. Toxic fumes Dry sand. NO carbon dioxide. NO

may be released in a fire. water.

EXPLOSION Finely dispersed particles form Prevent deposition of dust; closed

explosive mixtures in air. system, dust explosion-proof
electrical equipment and lighting.

EXPOSURE PREVENT DISPERSION OF DUST!
AVOID ALL CONTACT!

Inhalation Cough. Shortness of breath. Local exhaust or breathing Fresh air, rest.
protection.

Skin Protective gloves. Protective Remove contaminated clothes.
clothing. Rinse and then wash skin with water

and soap.

Eyes Safety spectacles, or eye protection First rinse with plenty of water for
in combination with breathing several minutes (remove contact
protection. lenses if easily possible), then take

to a doctor.

Ingestion Do not eat, drink, or smoke during Rinse mouth.
work.

SPILLAGE DISPOSAL

PACKAGING & LABELLING

Vacuum spilled material. Carefully collect remainder, | Xn Symbol

then remove to safe place. Personal protection: P2 R:40-43

filter respirator for harmful particles. S: (2-)22-36
EMERGENCY RESPONSE SAFE STORAGE

Separated from strong acids.

IPCS Ty
International V& I 0 % \\fl_\"y
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0062

NICKEL

IMPORTANT DATA

Physical State; Appearance
SILVERY METALLIC SOLID IN VARIOUS FORMS.

Physical dangers
Dust explosion possible if in powder or granular form, mixed with
air.

Chemical dangers

Reacts violently, in powder form, with titanium powder and
potassium perchlorate, and oxidants such as ammonium nitrate,
causing fire and explosion hazard. Reacts slowly with
non-oxidizing acids and more rapidly with oxidizing acids. Toxic
gases and vapours (such as nickel carbonyl) may be released in
a fire involving nickel.

Occupational exposure limits

TLV: (Inhalable fraction) 1.5 mg/m® as TWA; A5 (not suspected
as a human carcinogen); (ACGIH 2004).

MAK: (Inhalable fraction); sensitization of respiratory tract and
skin (Sah); Carcinogen category: 1; (DFG 2004).

Routes of exposure
The substance can be absorbed into the body by inhalation of
the dust.

Inhalation risk

Evaporation at 20-€ is negligible; a harmful concentration of
airborne particles can, however, be reached quickly when
dispersed.

Effects of short-term exposure
May cause mechanical irritation. Inhalation of fumes may cause
pneumonitis.

Effects of long-term or repeated exposure

Repeated or prolonged contact may cause skin sensitization.
Repeated or prolonged inhalation exposure may cause asthma.
Lungs may be affected by repeated or prolonged exposure. This
substance is possibly carcinogenic to humans.

PHYSICAL PROPERTIES

Boiling point: 2730-€C
Melting point: 1455-€

Density: 8.9 g/cm®
Solubility in water: none

ENVIRONMENTAL DATA

NOTES

At high temperatures, nickel oxide fumes will be formed.

Depending on the degree of exposure, periodic medical examination is suggested.
The symptoms of asthma often do not become manifest until a few hours have passed and they are aggravated by physical effort.

Rest and medical observation are therefore essential.

Anyone who has shown symptoms of asthma due to this substance should avoid all further contact with this substance.
Card has been partly updated in April 2005. See section Occupational Exposure Limits.

ADDITIONAL INFORMATION

LEGAL NOTICE

Neither the EC nor the IPCS nor any person acting on behalf of the EC or the IPCS is responsible

OIPCS 2005




ZINC POWDER

1205
October 1994

CAS No: 7440-66-6 Blue powder
RTECS No: ZG8600000 Merrillite

UN No: 1436 (zinc powder or dust) (powder)
EC No: 030-001-00-1 Zn

Atomic mass: 65.4

TYPES OF

HAZARD/ ACUTE HAZARDS/SYMPTOMS PREVENTION FIRST AID/FIRE FIGHTING

EXPOSURE

FIRE Highly flammable. Many reactions NO open flames, NO sparks, and Special powder, dry sand, NO other

may cause fire or explosion. Gives = NO smoking. NO contact with agents. NO water.
off irritating or toxic fumes (or acid(s), base(s) and incompatible
gases) in a fire. substances (see Chemical
Dangers).
EXPLOSION Risk of fire and explosion on Closed system, ventilation, In case of fire: cool drums, etc., by
contact with acid(s), base(s), water = explosion-proof electrical equipment = spraying with water but avoid
and incompatible substances. and lighting. Prevent build-up of contact of the substance with water.
electrostatic charges (e.g., by
grounding). Prevent deposition of
dust.
EXPOSURE PREVENT DISPERSION OF DUST!
STRICT HYGIENE!
Inhalation Metallic taste and metal fume Local exhaust. Fresh air, rest. Refer for medical
fever. Symptoms may be delayed attention.
(see Notes).

Skin Dry skin. Protective gloves. Rinse and then wash skin with water
and soap.

Eyes Safety spectacles. First rinse with plenty of water for
several minutes (remove contact
lenses if easily possible), then take
to a doctor.

Ingestion Abdominal pain. Nausea. Vomiting. | Do not eat, drink, or smoke during Rinse mouth. Refer for medical

work. Wash hands before eating. attention.

SPILLAGE DISPOSAL

PACKAGING & LABELLING

Extinguish or remove all ignition sources. Do NOT
wash away into sewer. Sweep spilled substance into
containers. then remove to safe place. Personal
protection: self-contained breathing apparatus.

F Symbol

N Symbol

R: 15-17-50/53

S: (2-)7/8-43-46-60-61
UN Hazard Class: 4.3
UN Subsidiary Risks: 4.2

Airtight.

EMERGENCY RESPONSE

Transport Emergency Card: TEC (R)-43GWS-II+lll
NFPA Code: HO; F1; R1

SAFE STORAGE

Fireproof. Separated from acids, bases oxidants. Dry.

IPCS Ty
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1205

ZINC POWDER

IMPORTANT DATA

Physical State; Appearance
ODOURLESS GREY TO BLUE POWDER.

Physical dangers

Dust explosion possible if in powder or granular form, mixed with
air. If dry, it can be charged electrostatically by swirling,
pneumatic transport, pouring, etc.

Chemical dangers

Upon heating, toxic fumes are formed. The substance is a
strong reducing agent and reacts violently with oxidants. Reacts
with water and reacts violently with acids and bases forming
flammable/explosive gas (hydrogen - see ICSC0001). Reacts
violently with sulfur, halogenated hydrocarbons and many other
substances causing fire and explosion hazard.

Occupational exposure limits
TLV not established.

Routes of exposure
The substance can be absorbed into the body by inhalation and
by ingestion.

Inhalation risk

Evaporation at 20-€ is negligible; a harmful concentration of
airborne particles can, however, be reached quickly when
dispersed.

Effects of short-term exposure
Inhalation of fumes may cause metal fume fever. The effects
may be delayed.

Effects of long-term or repeated exposure
Repeated or prolonged contact with skin may cause dermatitis.

PHYSICAL PROPERTIES

Boiling point: 907-C
Melting point: 419-C
Relative density (water = 1): 7.14

Solubility in water: reaction
Vapour pressure, kPa at 487-€: 0.1
Auto-ignition temperature: 460-C

ENVIRONMENTAL DATA

NOTES

Zinc may contain trace amounts of arsenic, when forming hydrogen, may also form toxic gas arsine (see ICSC0001 and ICSC0222).
Reacts violently with fire extinguishing agents such as water, halons, foam and carbon dioxide.
The symptoms of metal fume fever do not become manifest until several hours later.

Rinse contaminated clothes (fire hazard) with plenty of water.

Card has been partly updated in April 2005. See sections EU classification, Emergency Response.

ADDITIONAL INFORMATION

LEGAL NOTICE

Neither the EC nor the IPCS nor any person acting on behalf of the EC or the IPCS is responsible

OIPCS 2005




S I G MA'AL D RI C H sigma-aldrich.com
Material Safety Data Sheet

Version 4.1
Revision Date 01/17/2012
Print Date 07/26/2012

1. PRODUCT AND COMPANY IDENTIFICATION

Product name :1,1-Dichloro-2,2-bis(4-chlorophenyl)ethene
Product Number . 123897

Brand :Aldrich

Supplier : Sigma-Aldrich

3050 Spruce Street
SAINT LOUIS MO 63103

USA
Telephone . +1800-325-5832
Fax : +1800-325-5052
Emergency Phone # (For . (314) 776-6555
both supplier and
manufacturer)
Preparation Information : Sigma-Aldrich Corporation

Product Safety - Americas Region
1-800-521-8956

2. HAZARDS IDENTIFICATION
Emergency Overview

OSHA Hazards
Harmful by ingestion., Carcinogen

GHS Classification

Acute toxicity, Oral (Category 4)
Carcinogenicity (Category 2)

Acute aquatic toxicity (Category 1)
Chronic aquatic toxicity (Category 4)

GHS Label elements, including precautionary statements

Pictogram @@

Signal word Warning

Hazard statement(s)

H302 Harmful if swallowed.

H351 Suspected of causing cancer.

H400 Very toxic to aquatic life.

H413 May cause long lasting harmful effects to aquatic life.
Precautionary statement(s)

P273 Avoid release to the environment.

P281 Use personal protective equipment as required.

HMIS Classification
Health hazard:
Chronic Health Hazard:
Flammability:
Physical hazards:

NFPA Rating
Health hazard: 1
Fire: 0
Aldrich - 123897 Page 1 of 7
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Reactivity Hazard: 0
Potential Health Effects

Inhalation May be harmful if inhaled. May cause respiratory tract irritation.
Skin Harmful if absorbed through skin. May cause skin irritation.
Eyes May cause eye irritation.

Ingestion Harmful if swallowed.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Synonyms . 4,4-DDE
Formula : CqqHgCly
Molecular Weight : 318.03 g/mol
Component | Concentration
2,2-bis(p-Chlorophenyl)-1,1-dichloroethylene
CAS-No. 72-55-9 -
EC-No. 200-784-6

4. FIRST AID MEASURES

General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area.

If inhaled
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician.

In case of skin contact
Wash off with soap and plenty of water. Consult a physician.

In case of eye contact
Flush eyes with water as a precaution.

If swallowed
Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a physician.

5. FIREFIGHTING MEASURES

Suitable extinguishing media
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.

Special protective equipment for firefighters
Wear self contained breathing apparatus for fire fighting if necessary.

Hazardous combustion products
Hazardous decomposition products formed under fire conditions. - Carbon oxides, Hydrogen chloride gas

6. ACCIDENTAL RELEASE MEASURES

Personal precautions
Use personal protective equipment. Avoid dust formation. Avoid breathing vapors, mist or gas. Ensure adequate
ventilation. Evacuate personnel to safe areas. Avoid breathing dust.

Environmental precautions

Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into the environment
must be avoided.

Methods and materials for containment and cleaning up

Pick up and arrange disposal without creating dust. Sweep up and shovel. Keep in suitable, closed containers for
disposal.

7. HANDLING AND STORAGE

Precautions for safe handling
Avoid contact with skin and eyes. Avoid formation of dust and aerosols.
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Provide appropriate exhaust ventilation at places where dust is formed. Normal measures for preventive fire protection.

Conditions for safe storage
Keep container tightly closed in a dry and well-ventilated place.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Contains no substances with occupational exposure limit values.
Personal protective equipment

Respiratory protection

Where risk assessment shows air-purifying respirators are appropriate use a full-face particle respirator type N100
(US) or type P3 (EN 143) respirator cartridges as a backup to engineering controls. If the respirator is the sole
means of protection, use a full-face supplied air respirator. Use respirators and components tested and approved
under appropriate government standards such as NIOSH (US) or CEN (EU).

Hand protection

Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique (without touching
glove's outer surface) to avoid skin contact with this product. Dispose of contaminated gloves after use in
accordance with applicable laws and good laboratory practices. Wash and dry hands.

Eye protection
Safety glasses with side-shields conforming to EN166 Use equipment for eye protection tested and approved under
appropriate government standards such as NIOSH (US) or EN 166(EU).

Skin and body protection
Complete suit protecting against chemicals, The type of protective equipment must be selected according to the
concentration and amount of the dangerous substance at the specific workplace.

Hygiene measures
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end of
workday.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance
Form solid
Colour no data available
Safety data
pH no data available
Melting Melting point/range: 88 - 90 °C (190 - 194 °F)
point/freezing point
Boiling point no data available
Flash point no data available

Ignition temperature  no data available

Autoignition no data available
temperature

Lower explosion limit no data available

Upper explosion limit no data available

Vapour pressure < 0.00001 hPa (< 0.00001 mmHg)
Density no data available
Water solubility no data available

Partition coefficient: log Pow: 6.51
n-octanol/water

Relative vapour no data available
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density

Odour no data available
Odour Threshold no data available
Evaporation rate no data available

10. STABILITY AND REACTIVITY

Chemical stability
Stable under recommended storage conditions.

Possibility of hazardous reactions
no data available

Conditions to avoid
no data available

Materials to avoid
Strong oxidizing agents, Strong bases

Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - Carbon oxides, Hydrogen chloride gas
Other decomposition products - no data available

11. TOXICOLOGICAL INFORMATION
Acute toxicity

Oral LD50
LD50 Oral - rat - 880.0 mg/kg

Inhalation LC50
no data available

Dermal LD50
no data available

Other information on acute toxicity
no data available

Skin corrosionl/irritation
no data available

Serious eye damage/eye irritation
no data available

Respiratory or skin sensitization
no data available

Germ cell mutagenicity

no data available

Carcinogenicity

This product is or contains a component that has been reported to be possibly carcinogenic based on its IARC, ACGIH,
NTP, or EPA classification.

Limited evidence of carcinogenicity in animal studies

IARC: No component of this product present at levels greater than or equal to 0.1% is identified as
probable, possible or confirmed human carcinogen by IARC.

ACGIH: No component of this product present at levels greater than or equal to 0.1% is identified as a
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carcinogen or potential carcinogen by ACGIH.

NTP: No component of this product present at levels greater than or equal to 0.1% is identified as a
known or anticipated carcinogen by NTP.

OSHA: No component of this product present at levels greater than or equal to 0.1% is identified as a
carcinogen or potential carcinogen by OSHA.

Reproductive toxicity

no data available

Teratogenicity

no data available

Specific target organ toxicity - single exposure (Globally Harmonized System)
no data available

Specific target organ toxicity - repeated exposure (Globally Harmonized System)
no data available

Aspiration hazard
no data available

Potential health effects

Inhalation May be harmful if inhaled. May cause respiratory tract irritation.
Ingestion Harmful if swallowed.

Skin Harmful if absorbed through skin. May cause skin irritation.
Eyes May cause eye irritation.

Signs and Symptoms of Exposure
To the best of our knowledge, the chemical, physical, and toxicological properties have not been thoroughly investigated.

Synergistic effects
no data available

Additional Information
RTECS: Not available

12. ECOLOGICAL INFORMATION
Toxicity
Toxicity to fish LC50 - Lepomis macrochirus (Bluegill) - 0.2 - 0.3 mg/l -96.0 h
LC50 - Oncorhynchus mykiss (rainbow trout) - 0.03 - 0.04 mg/l - 96.0 h
LC50 - Salmo salar (Atlantic salmon) - 0.05 - 0.18 mg/l - 96.0 h

Persistence and degradability
no data available

Bioaccumulative potential
Bioaccumulation Gambusia affinis (Mosquito fish) - 33 d
Bioconcentration factor (BCF): 12,037

Mobility in soil
no data available

PBT and vPvB assessment
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no data available
Other adverse effects
An environmental hazard cannot be excluded in the event of unprofessional handling or disposal.

Very toxic to aquatic life.

13. DISPOSAL CONSIDERATIONS

Product

Offer surplus and non-recyclable solutions to a licensed disposal company. Contact a licensed professional waste
disposal service to dispose of this material. Dissolve or mix the material with a combustible solvent and burn in a
chemical incinerator equipped with an afterburner and scrubber.

Contaminated packaging
Dispose of as unused product.

14. TRANSPORT INFORMATION

DOT (US)

UN number: 3077 Class: 9 Packing group: Il

Proper shipping name: Environmentally hazardous substances, solid, n.o.s. (2,2-bis(p-Chlorophenyl)-1,1-
dichloroethylene)

Marine pollutant: Marine pollutant

Poison Inhalation Hazard: No

IMDG

UN number: 3077 Class: 9 Packing group: Il EMS-No: F-A, S-F

Proper shipping name: ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S. (2,2-bis(p-Chlorophenyl)-1,1-
dichloroethylene)

Marine pollutant: Marine pollutant

IATA
UN number: 3077 Class: 9 Packing group: Il
Proper shipping name: Environmentally hazardous substance, solid, n.o.s. (2,2-bis(p-Chlorophenyl)-1,1-dichloroethylene)

15. REGULATORY INFORMATION

OSHA Hazards
Harmful by ingestion., Carcinogen

SARA 302 Components
SARA 302: No chemicals in this material are subject to the reporting requirements of SARA Title Ill, Section 302.

SARA 313 Components
SARA 313: This material does not contain any chemical components with known CAS numbers that exceed the threshold
(De Minimis) reporting levels established by SARA Title Ill, Section 313.

SARA 311/312 Hazards
Acute Health Hazard, Chronic Health Hazard

Massachusetts Right To Know Components
No components are subject to the Massachusetts Right to Know Act.

Pennsylvania Right To Know Components

CAS-No. Revision Date
2,2-bis(p-Chlorophenyl)-1,1-dichloroethylene 72-55-9 2009-07-17
New Jersey Right To Know Components
CAS-No. Revision Date
2,2-bis(p-Chlorophenyl)-1,1-dichloroethylene 72-55-9 2009-07-17
California Prop. 65 Components
WARNING! This product contains a chemical known to the State of CAS-No. Revision Date
California to cause cancer. 72-55-9 2010-06-11

2,2-bis(p-Chlorophenyl)-1,1-dichloroethylene
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California Prop. 65 Components
WARNING! This product contains a chemical known to the State of CAS-No. Revision Date
California to cause birth defects or other reproductive harm. 72-55-9 2010-06-11
2,2-bis(p-Chlorophenyl)-1,1-dichloroethylene

16. OTHER INFORMATION

Further information

Copyright 2012 Sigma-Aldrich Co. LLC. License granted to make unlimited paper copies for internal use only.

The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a
guide. The information in this document is based on the present state of our knowledge and is applicable to the
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the
product. Sigma-Aldrich Corporation and its Affiliates shall not be held liable for any damage resulting from handling or
from contact with the above product. See www.sigma-aldrich.com and/or the reverse side of invoice or packing slip for
additional terms and conditions of sale.
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S I G MA'AL D RI C H sigma-aldrich.com
Material Safety Data Sheet

Version 4.3
Revision Date 01/17/2012
Print Date 07/26/2012

1. PRODUCT AND COMPANY IDENTIFICATION

Product name : 44'-DDT
Product Number . 386340
Brand . Aldrich
Supplier : Sigma-Aldrich

3050 Spruce Street
SAINT LOUIS MO 63103

USA
Telephone . +1800-325-5832
Fax : +1800-325-5052
Emergency Phone # (For : (314) 776-6555
both supplier and
manufacturer)
Preparation Information : Sigma-Aldrich Corporation

Product Safety - Americas Region
1-800-521-8956

2. HAZARDS IDENTIFICATION
Emergency Overview

OSHA Hazards
Carcinogen, Toxic by ingestion, Toxic by skin absorption

Target Organs
Liver, Pancreas.

GHS Classification

Acute toxicity, Dermal (Category 3)

Acute toxicity, Oral (Category 3)

Carcinogenicity (Category 2)

Specific target organ toxicity - repeated exposure, Oral (Category 1)
Acute aquatic toxicity (Category 1)

Chronic aquatic toxicity (Category 4)

GHS Label elements, including precautionary statements

Pictogram

Signal word Danger

Hazard statement(s)

H301 + H311 Toxic if swallowed or in contact with skin

H351 Suspected of causing cancer.

H372 Causes damage to organs through prolonged or repeated exposure if swallowed.
H400 Very toxic to aquatic life.

H413 May cause long lasting harmful effects to aquatic life.

Precautionary statement(s)

P273 Avoid release to the environment.

P280 Wear protective gloves/ protective clothing.

P301 + P310 IF SWALLOWED: Immediately call a POISON CENTER or doctor/ physician.
P314 Get medical advice/ attention if you feel unwell.
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HMIS Classification

Health hazard: 2
Chronic Health Hazard: *
Flammability: 0
Physical hazards: 0
NFPA Rating
Health hazard: 2
Fire: 2
Reactivity Hazard: 0
Potential Health Effects
Inhalation May be harmful if inhaled. May cause respiratory tract irritation.
Skin Toxic if absorbed through skin. May cause skin irritation.
Eyes May cause eye irritation.
Ingestion Toxic if swallowed.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Synonyms : 1,1,1-Trichloro-2,2-bis(4-chlorophenyl)ethane
1,1-Bis(4-chlorophenyl)-2,2,2-trichloroethane

Formula : CqqHoClg
Molecular Weight : 354.49 g/mol
Component | Concentration
1,1,1-Trichloro-2,2-bis(4-chlorophenyl)ethane
CAS-No. 50-29-3 -
EC-No. 200-024-3
Index-No. 602-045-00-7

4. FIRST AID MEASURES

General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area.

If inhaled
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician.

In case of skin contact
Wash off with soap and plenty of water. Take victim immediately to hospital. Consult a physician.

In case of eye contact
Flush eyes with water as a precaution.

If swallowed
Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a physician.

5. FIREFIGHTING MEASURES

Conditions of flammability
Not flammable or combustible.

Suitable extinguishing media
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.

Special protective equipment for firefighters
Wear self contained breathing apparatus for fire fighting if necessary.

Hazardous combustion products
Hazardous decomposition products formed under fire conditions. - Carbon oxides, Hydrogen chloride gas

6. ACCIDENTAL RELEASE MEASURES
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Personal precautions
Wear respiratory protection. Avoid dust formation. Avoid breathing vapors, mist or gas. Ensure adequate ventilation.
Evacuate personnel to safe areas. Avoid breathing dust.

Environmental precautions
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into the environment
must be avoided.

Methods and materials for containment and cleaning up
Pick up and arrange disposal without creating dust. Sweep up and shovel. Keep in suitable, closed containers for
disposal.

7. HANDLING AND STORAGE

Precautions for safe handling
Avoid contact with skin and eyes. Avoid formation of dust and aerosols.
Provide appropriate exhaust ventilation at places where dust is formed.

Conditions for safe storage
Keep container tightly closed in a dry and well-ventilated place.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Components with workplace control parameters

Components CAS-No. Value Control Basis
parameters

1,1,1-Trichloro- 50-29-3 TWA 0.5 mg/m3 USA. NIOSH Recommended Exposure Limits
2,2-bis(4-
chlorophenyl)eth
ane
Remarks Potential Occupational Carcinogen See Appendix A

TWA 1 mg/m3 USA. ACGIH Threshold Limit Values (TLV)

Liver damage Confirmed animal carcinogen with unknown relevance to humans

TWA 1 mg/m3 USA. OSHA - TABLE Z-1 Limits for Air Contaminants -
1910.1000
Skin notation
TWA 1 mg/m3 USA. Occupational Exposure Limits (OSHA) - Table Z-1

Limits for Air Contaminants
Skin designation Substance listed; for more information see OSHA document 1910.1044

Personal protective equipment

Respiratory protection

Where risk assessment shows air-purifying respirators are appropriate use a full-face particle respirator type N100
(US) or type P3 (EN 143) respirator cartridges as a backup to engineering controls. If the respirator is the sole
means of protection, use a full-face supplied air respirator. Use respirators and components tested and approved
under appropriate government standards such as NIOSH (US) or CEN (EU).

Hand protection

Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique (without touching
glove's outer surface) to avoid skin contact with this product. Dispose of contaminated gloves after use in
accordance with applicable laws and good laboratory practices. Wash and dry hands.

Eye protection
Face shield and safety glasses Use equipment for eye protection tested and approved under appropriate
government standards such as NIOSH (US) or EN 166(EU).

Skin and body protection
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Complete suit protecting against chemicals, The type of protective equipment must be selected according to the
concentration and amount of the dangerous substance at the specific workplace.

Hygiene measures
Avoid contact with skin, eyes and clothing. Wash hands before breaks and immediately after handling the product.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance
Form solid
Colour no data available
Safety data
pH no data available
Melting Melting point/range: 107 - 110 °C (225 - 230 °F) - lit.
point/freezing point
Boiling point 260.0 °C (500.0 °F)
Flash point 72.0-77.0 °C (161.6 - 170.6 °F)
Ignition temperature  no data available
Autoignition no data available
temperature

Lower explosion limit no data available

Upper explosion limit no data available

Vapour pressure 0.0000021 hPa (0.0000016 mmHg) at 20.0 °C (68.0 °F)
Density 0.99 g/cm3
Water solubility no data available

Partition coefficient: log Pow: 6.91
n-octanol/water

Relative vapour no data available
density

Odour no data available
Odour Threshold no data available
Evaporation rate no data available

10. STABILITY AND REACTIVITY

Chemical stability
Stable under recommended storage conditions.

Possibility of hazardous reactions
no data available

Conditions to avoid
no data available

Materials to avoid
Oxidizing agents, Iron and iron salts.

Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - Carbon oxides, Hydrogen chloride gas
Other decomposition products - no data available

11. TOXICOLOGICAL INFORMATION
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Acute toxicity

Oral LD50
LD50 Oral - rat - 87.0 mg/kg

Inhalation LC50
no data available

Dermal LD50
LD50 Dermal - rabbit - 300.0 mg/kg
Remarks: Behavioral:Tremor. Behavioral:Muscle weakness. Behavioral:Ataxia.

Other information on acute toxicity
no data available

Skin corrosionl/irritation
no data available

Serious eye damage/eye irritation
no data available

Respiratory or skin sensitization
no data available

Germ cell mutagenicity

no data available

Carcinogenicity

Limited evidence of carcinogenicity in animal studies

IARC: 2B - Group 2B: Possibly carcinogenic to humans (1,1,1-Trichloro-2,2-bis(4-
chlorophenyl)ethane)

NTP: Reasonably anticipated to be a human carcinogen (1,1,1-Trichloro-2,2-bis(4-
chlorophenyl)ethane)

OSHA: No component of this product present at levels greater than or equal to 0.1% is identified as a
carcinogen or potential carcinogen by OSHA.

Reproductive toxicity

no data available

Teratogenicity

no data available

Specific target organ toxicity - single exposure (Globally Harmonized System)
no data available

Specific target organ toxicity - repeated exposure (Globally Harmonized System)
Ingestion - Causes damage to organs through prolonged or repeated exposure.

Aspiration hazard
no data available

Potential health effects

Inhalation May be harmful if inhaled. May cause respiratory tract irritation.
Ingestion Toxic if swallowed.
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Skin Toxic if absorbed through skin. May cause skin irritation.
Eyes May cause eye irritation.

Signs and Symptoms of Exposure
CNS stimulation.

Synergistic effects
no data available

Additional Information
RTECS: KJ3325000

12. ECOLOGICAL INFORMATION
Toxicity
Toxicity to fish LC50 - Pimephales promelas (fathead minnow) - 0.01 mg/l - 96.0 h
LC50 - Lepomis macrochirus (Bluegill) - 0.01 mg/l - 96.0 h
LC50 - Oncorhynchus mykiss (rainbow trout) - 0.003400 mg/I - 96.0 h
LOEC - Oncorhynchus mykiss (rainbow trout) - 150 mg/l - 3.0d
NOEC - Oncorhynchus mykiss (rainbow trout) - 113 mg/l - 3.0d

Toxicity to daphnia Immobilization EC50 - Daphnia magna (Water flea) - 0.00108 mg/l - 48 h
and other aquatic
invertebrates

Toxicity to algae LC100 - Scenedesmus quadricauda (Green algae) - > 20 mg/l -7 d
Persistence and degradability

Bioaccumulative potential
Bioaccumulation Oncorhynchus mykiss (rainbow trout) - 20 d
Bioconcentration factor (BCF): 46,670

Mobility in soil
no data available

PBT and vPvB assessment
no data available

Other adverse effects
An environmental hazard cannot be excluded in the event of unprofessional handling or disposal.

Very toxic to aquatic life.

13. DISPOSAL CONSIDERATIONS

Product

Offer surplus and non-recyclable solutions to a licensed disposal company. Contact a licensed professional waste
disposal service to dispose of this material. Dissolve or mix the material with a combustible solvent and burn in a
chemical incinerator equipped with an afterburner and scrubber.

Contaminated packaging
Dispose of as unused product.

14. TRANSPORT INFORMATION

DOT (US)

UN number: 2811 Class: 6.1 Packing group: Ill

Proper shipping name: Toxic solids, organic, n.o.s. (1,1,1-Trichloro-2,2-bis(4-chlorophenyl)ethane)
Reportable Quantity (RQ): 1 Ibs

Marine pollutant: Severe marine pollutant

Poison Inhalation Hazard: No

IMDG
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UN number: 2811 Class: 6.1 Packing group: Il EMS-No: F-A, S-A
Proper shipping name: TOXIC SOLID, ORGANIC, N.O.S. (1,1,1-Trichloro-2,2-bis(4-chlorophenyl)ethane)
Marine pollutant: Marine pollutant

IATA
UN number: 2811 Class: 6.1 Packing group: IlI
Proper shipping name: Toxic solid, organic, n.o.s. (1,1,1-Trichloro-2,2-bis(4-chlorophenyl)ethane)

15. REGULATORY INFORMATION

OSHA Hazards
Carcinogen, Toxic by ingestion, Toxic by skin absorption

SARA 302 Components
SARA 302: No chemicals in this material are subject to the reporting requirements of SARA Title Ill, Section 302.

SARA 313 Components
SARA 313: This material does not contain any chemical components with known CAS numbers that exceed the threshold
(De Minimis) reporting levels established by SARA Title Ill, Section 313.

SARA 311/312 Hazards
Acute Health Hazard, Chronic Health Hazard

Massachusetts Right To Know Components

CAS-No. Revision Date
1,1,1-Trichloro-2,2-bis(4-chlorophenyl)ethane 50-29-3 2007-03-01
Pennsylvania Right To Know Components
CAS-No. Revision Date
1,1,1-Trichloro-2,2-bis(4-chlorophenyl)ethane 50-29-3 2007-03-01
New Jersey Right To Know Components
CAS-No. Revision Date
1,1,1-Trichloro-2,2-bis(4-chlorophenyl)ethane 50-29-3 2007-03-01
California Prop. 65 Components
WARNING! This product contains a chemical known to the State of CAS-No. Revision Date
California to cause cancer. 50-29-3 1990-06-15
1,1,1-Trichloro-2,2-bis(4-chlorophenyl)ethane
California Prop. 65 Components
WARNING! This product contains a chemical known to the State of CAS-No. Revision Date
California to cause birth defects or other reproductive harm. 50-29-3 1990-06-15

1,1,1-Trichloro-2,2-bis(4-chlorophenyl)ethane

16. OTHER INFORMATION

Further information

Copyright 2012 Sigma-Aldrich Co. LLC. License granted to make unlimited paper copies for internal use only.

The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a
guide. The information in this document is based on the present state of our knowledge and is applicable to the
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the
product. Sigma-Aldrich Corporation and its Affiliates shall not be held liable for any damage resulting from handling or
from contact with the above product. See www.sigma-aldrich.com and/or the reverse side of invoice or packing slip for
additional terms and conditions of sale.
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) REGENESIS

Technology-Based Solutions for the Environment

1. Identification

Product identifier

Other means of identification
Recommended use
Recommended restrictions

SAFETY DATA SHEET

PetroFix

None.

Remediation of contaminants in soil and groundwater.
None known.

Manufacturer/Importer/Supplier/Distributor information

Company Name
Address

General information
E-mail

Emergency phone number

USA, Canada, Mexico
International

2. Hazard(s) identification
Physical hazards

Health hazards

OSHA defined hazards

Label elements

Hazard symbol

Signal word

Hazard statement

Precautionary statement
Prevention
Response
Storage
Disposal

Hazard(s) not otherwise
classified (HNOC)

Supplemental information

Regenesis

1011 Calle Sombra

San Clemente, CA 92673 USA
949-366-8000
CustomerService@regenesis.com

For Hazardous Materials Incidents ONLY (spill, leak, fire, exposure or accident), call
CHEMTREC 24/7 at:
1-800-424-9300

1-703-527-3887

Not classified.
Not classified.

Not classified.

None.
None.
The mixture does not meet the criteria for classification.

Observe good industrial hygiene practices.

Wash hands after handling.

Store away from incompatible materials.

Dispose of waste and residues in accordance with local authority requirements.
None known.

None.

3. Composition/information on ingredients

Mixtures
Chemical name CAS number %
Activated carbon <10 pm 7440-44-0 >25
Calcium sulfate dihydrate 10101-41-4 <10
Additive - <2

Composition comments

All concentrations are in percent by weight unless otherwise indicated.

Components not listed are either non-hazardous or are below reportable limits.

Chemical ingredient identity and/or concentration information withheld for some or all components
present is confidential business information (trade secret), and is being withheld as permitted by
29 CFR 1910.1200(j).

PetroFix
942524  Version #: 01

Revision date: -

SDS US

Issue date: 15-February-2018 1/6



4. First-aid measures

Inhalation
Skin contact
Eye contact
Ingestion

Most important
symptoms/effects, acute and
delayed

Indication of immediate
medical attention and special
treatment needed

General information

5. Fire-fighting measures

Suitable extinguishing media

Unsuitable extinguishing
media

Specific hazards arising from
the chemical

Special protective equipment
and precautions for firefighters

Fire fighting
equipment/instructions
Specific methods
General fire hazards

Move to fresh air. Call a physician if symptoms develop or persist.

Wash off with soap and water. Get medical attention if irritation develops and persists.
Rinse with water. Get medical attention if irritation develops and persists.

Rinse mouth. Get medical attention if symptoms occur.

Direct contact with eyes may cause temporary irritation.

Treat symptomatically.

Ensure that medical personnel are aware of the material(s) involved, and take precautions to
protect themselves.

Water fog. Foam. Dry chemical powder. Carbon dioxide (CO2).
None known.

During fire, gases hazardous to health may be formed. Combustion products may include: carbon
oxides, nitrogen oxides, sulfur oxides, calcium oxide.

Self-contained breathing apparatus and full protective clothing must be worn in case of fire.
Move containers from fire area if you can do so without risk.
Use standard firefighting procedures and consider the hazards of other involved materials.

This material will not burn until the water has evaporated. Residue can burn. When dry may form
combustible dust concentrations in air.

6. Accidental release measures

Personal precautions,
protective equipment and
emergency procedures

Methods and materials for
containment and cleaning up

Environmental precautions

7. Handling and storage

Precautions for safe handling

Conditions for safe storage,
including any incompatibilities

Keep unnecessary personnel away. For personal protection, see section 8 of the SDS.

Large Spills: Stop the flow of material, if this is without risk. Dike the spilled material, where this is
possible. Absorb in vermiculite, dry sand or earth and place into containers. Following product
recovery, flush area with water.

Small Spills: Wipe up with absorbent material (e.g. cloth, fleece). Clean surface thoroughly to
remove residual contamination.

Never return spills to original containers for re-use. For waste disposal, see section 13 of the SDS.
Avoid discharge into drains, water courses or onto the ground.

Avoid prolonged exposure. Observe good industrial hygiene practices.

Store in original tightly closed container. Store away from incompatible materials (see Section 10
of the SDS).

8. Exposure controls/personal protection

Occupational exposure limits

US. OSHA Table Z-3 (29 CFR 1910.1000)

Components Type Value Form
Activated carbon <10 ym TWA 5 mg/m3 Respirable fraction.
(CAS 7440-44-0)
15 mg/m3 Total dust.
US. ACGIH Threshold Limit Values
Components Type Value Form
Activated carbon <10 ym TWA 2 mg/m3 Respirable fraction.

(CAS 7440-44-0)

PetroFix
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US. ACGIH Threshold Limit Values

Components Type Value Form

Calcium sulfate dihydrate TWA 10 mg/m3 Inhalable fraction.

(CAS 10101-41-4)
Biological limit values No biological exposure limits noted for the ingredient(s).
Appropriate engineering Good general ventilation (typically 10 air changes per hour) should be used. Ventilation rates
controls should be matched to conditions. If applicable, use process enclosures, local exhaust ventilation,

or other engineering controls to maintain airborne levels below recommended exposure limits. If
exposure limits have not been established, maintain airborne levels to an acceptable level.

Individual protection measures, such as personal protective equipment
Eyelface protection Wear safety glasses with side shields (or goggles).

Skin protection
Hand protection Wear appropriate chemical resistant gloves. Suitable gloves can be recommended by the glove
supplier.

Skin protection

Other Wear suitable protective clothing.
Respiratory protection In case of insufficient ventilation, wear suitable respiratory equipment.
Thermal hazards Wear appropriate thermal protective clothing, when necessary.
General hygiene Always observe good personal hygiene measures, such as washing after handling the material
considerations and before eating, drinking, and/or smoking. Routinely wash work clothing and protective

equipment to remove contaminants.

9. Physical and chemical properties

Appearance

Physical state Liquid.

Form Aqueous suspension.

Color Not available.
Odor Not available.
Odor threshold Not available.
pH 8-10
Melting point/freezing point Not available.
Initial boiling point and boiling 212 °F (100 °C)
range
Flash point Not available.
Evaporation rate Not available.
Flammability (solid, gas) Not applicable.

Upper/lower flammability or explosive limits
Flammability limit - lower Not available.

(%)

Flammability limit - upper Not available.

(%)

Vapor pressure Not available.
Vapor density Not available.
Relative density Not available.
Solubility(ies)

Solubility (water) Not available.

Partition coefficient Not available.
(n-octanol/water)
Auto-ignition temperature Not available.
Decomposition temperature Not available.
Viscosity Not available.
Other information

Explosive properties Not explosive.
PetroFix SDS US
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Oxidizing properties Not oxidizing.

10. Stability and reactivity

Reactivity The product is stable and non-reactive under normal conditions of use, storage and transport.

Chemical stability Material is stable under normal conditions.

Possibility of hazardous No dangerous reaction known under conditions of normal use.

reactions

Conditions to avoid Contact with incompatible materials. Avoid drying out product. May generate combustible dust if
material dries.

Incompatible materials Strong oxidizing agents. Acids.

Hazardous decomposition No hazardous decomposition products are known.

products

11. Toxicological information

Information on likely routes of exposure
Inhalation Spray mist may irritate the respiratory system. For dry material: Dust may irritate respiratory
system.
Skin contact Prolonged or repeated exposure may cause minor irritation.
Eye contact Direct contact with eyes may cause temporary irritation.
Ingestion May cause discomfort if swallowed.
Symptoms related to the Direct contact with eyes may cause temporary irritation.
physical, chemical and

toxicological characteristics

Information on toxicological effects
Acute toxicity Not expected to be acutely toxic.
Components Species Test Results
Activated carbon <10 ym (CAS 7440-44-0)
Acute
Oral
LD50 Rat > 10000 mg/kg
Skin corrosionl/irritation Prolonged skin contact may cause temporary irritation.
Serious eye damage/eye Direct contact with eyes may cause temporary irritation.
irritation
Respiratory or skin sensitization
Respiratory sensitization Not a respiratory sensitizer.
Skin sensitization This product is not expected to cause skin sensitization.
Germ cell mutagenicity No data available to indicate product or any components present at greater than 0.1% are
mutagenic or genotoxic.
Carcinogenicity Not classifiable as to carcinogenicity to humans.
IARC Monographs. Overall Evaluation of Carcinogenicity
Not listed.
NTP Report on Carcinogens
Not listed.

OSHA Specifically Regulated Substances (29 CFR 1910.1001-1053)

Not regulated.

Reproductive toxicity This product is not expected to cause reproductive or developmental effects.

Specific

target organ toxicity -  Not classified.

single exposure

Specific

target organ toxicity -  Not classified.

repeated exposure

Aspiration hazard Not an aspiration hazard.

12. Ecological information

Ecotoxicity The product is not classified as environmentally hazardous. However, this does not exclude the

possibility that large or frequent spills can have a harmful or damaging effect on the environment.

PetroFix
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Persistence and degradability =~ No data is available on the degradability of this product.

Bioaccumulative potential No data available.
Mobility in soil No data available.
Other adverse effects None known.

13. Disposal considerations

Disposal instructions Collect and reclaim or dispose in sealed containers at licensed waste disposal site.
Local disposal regulations Dispose in accordance with all applicable regulations.
Hazardous waste code The waste code should be assigned in discussion between the user, the producer and the waste

disposal company.
Waste from residues / unused Dispose of in accordance with local regulations. Empty containers or liners may retain some

products product residues. This material and its container must be disposed of in a safe manner (see:
Disposal instructions).

Contaminated packaging Since emptied containers may retain product residue, follow label warnings even after container is
emptied. Empty containers should be taken to an approved waste handling site for recycling or
disposal.

14. Transport information

DOT

Not regulated as dangerous goods.
IATA

Not regulated as dangerous goods.
IMDG

Not regulated as dangerous goods.

Transport in bulk according to  Not established.
Annex Il of MARPOL 73/78 and
the IBC Code

15. Regulatory information

US federal regulations This product is not known to be a "Hazardous Chemical" as defined by the OSHA Hazard
Communication Standard, 29 CFR 1910.1200.

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D)

Not regulated.
CERCLA Hazardous Substance List (40 CFR 302.4)

Not listed.
SARA 304 Emergency release notification

Not regulated.
OSHA Specifically Regulated Substances (29 CFR 1910.1001-1053)

Not regulated.
Superfund Amendments and Reauthorization Act of 1986 (SARA)
SARA 302 Extremely hazardous substance
Not listed.
SARA 311/312 Hazardous No
chemical

SARA 313 (TRI reporting)
Not regulated.

Other federal regulations
Clean Air Act (CAA) Section 112 Hazardous Air Pollutants (HAPs) List

Not regulated.
Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130)

Not regulated.

Safe Drinking Water Act Not regulated.
(SDWA)

US state regulations
US. Massachusetts RTK - Substance List
Calcium sulfate dihydrate (CAS 10101-41-4)

PetroFix SDS US
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US. New Jersey Worker and Community Right-to-Know Act

Not listed.

US. Pennsylvania Worker and Community Right-to-Know Law

Not listed.
US. Rhode Island RTK

Activated carbon <10 um (CAS 7440-44-0)
Calcium sulfate dihydrate (CAS 10101-41-4)

California Proposition 65

California Safe Drinking Water and Toxic Enforcement Act of 2016 (Proposition 65): This material
is not known to contain any chemicals currently listed as carcinogens or reproductive toxins. For

more information go to www.P65Warnings.ca.gov.

International Inventories
Country(s) or region
Australia
Canada
Canada
China
Europe

Europe
Japan

Korea

New Zealand
Philippines

Taiwan
United States & Puerto Rico

*A "Yes" indicates this product complies with the inventory requirements administered by the governing country(s).

Inventory name
Australian Inventory of Chemical Substances (AICS)

Domestic Substances List (DSL)
Non-Domestic Substances List (NDSL)
Inventory of Existing Chemical Substances in China (IECSC)

European Inventory of Existing Commercial Chemical
Substances (EINECS)

European List of Notified Chemical Substances (ELINCS)
Inventory of Existing and New Chemical Substances (ENCS)
Existing Chemicals List (ECL)

New Zealand Inventory

Philippine Inventory of Chemicals and Chemical Substances
(PICCS)

Taiwan Chemical Substance Inventory (TCSI)
Toxic Substances Control Act (TSCA) Inventory

On inventory (yes/no)*
Yes

No
No
Yes
No

No
No
Yes
Yes
Yes

Yes
Yes

A "No" indicates that one or more components of the product are not listed or exempt from listing on the inventory administered by the governing

country(s).

16. Other information, including date of preparation or last revision

Issue date
Revision date

15-February-2018

Version # 01

HMIS® ratings Health: 1
Flammability: 1
Physical hazard: 0

NFPA ratings 1

1 ‘

Disclaimer Regenesis cannot anticipate all conditions under which this information and its product, or the
products of other manufacturers in combination with its product, may be used. It is the user’s
responsibility to ensure safe conditions for handling, storage and disposal of the product, and to
assume liability for loss, injury, damage or expense due to improper use. The information in the
sheet was written based on the best knowledge and experience currently available.
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) REGENESIS

Technology-Based Solutions for the Environment

1. Identification

Product identifier

Other means of identification
Recommended use
Recommended restrictions

SAFETY DATA SHEET

PetroFix Electron Acceptor Blend
None.

Remediation of soils and groundwater.
None known.

Manufacturer/Importer/Supplier/Distributor information

Company Name
Address

General information
E-mail
Emergency phone number

USA, Canada, Mexico
International

2. Hazard(s) identification

Physical hazards
Health hazards
OSHA defined hazards

Label elements
Hazard symbol
Signal word
Hazard statement
Precautionary statement
Prevention
Response

Storage
Disposal

Hazard(s) not otherwise
classified (HNOC)

Supplemental information

Regenesis

1011 Calle Sombra

San Clemente, CA 92673 USA
949-366-8000
CustomerService@regenesis.com

For Hazardous Materials Incidents ONLY (spill, leak, fire, exposure or accident), call
CHEMTREC 24/7 at:
1-800-424-9300

1-703-527-3887

Not classified.

Serious eye damage/eye irritation Category 2B

Not classified.

None.
Warning
Causes eye irritation.

Wash thoroughly after handling.

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 advice/attention.

Store away from incompatible materials.
Dispose of waste and residues in accordance with local authority requirements.
None known.

None.

3. Composition/information on ingredients

Mixtures
Chemical name CAS number %
Ammonium sulfate 7783-20-2 40 - 60
Sodium nitrate 7631-99-4 40 - 60

Composition comments

4. First-aid measures

Inhalation
Skin contact

All concentrations are in percent by weight unless otherwise indicated.

Move to fresh air. Call a physician if symptoms develop or persist.
Wash off with soap and water. Get medical attention if irritation develops and persists.
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Eye contact

Ingestion

Most important
symptoms/effects, acute and
delayed

Indication of immediate
medical attention and special
treatment needed

General information

5. Fire-fighting measures

Suitable extinguishing media

Unsuitable extinguishing
media

Specific hazards arising from
the chemical

Special protective equipment
and precautions for firefighters

Fire fighting
equipment/instructions

Specific methods
General fire hazards

Do not rub eyes. Immediately flush eyes with plenty of water for at least 15 minutes. Remove
contact lenses, if present and easy to do. Continue rinsing. Get medical attention if irritation
develops and persists.

Rinse mouth. Get medical attention if symptoms occur.

Irritation of eyes. Exposed individuals may experience eye tearing, redness, and discomfort. Dusts
may irritate the respiratory tract, skin and eyes.

Provide general supportive measures and treat symptomatically. Keep victim under observation.
Symptoms may be delayed.

Ensure that medical personnel are aware of the material(s) involved, and take precautions to
protect themselves.

Use extinguishing agent suitable for type of surrounding fire.
None known.

During fire, gases hazardous to health may be formed. Combustion products may include:
nitrogen oxides, sulfur oxides, ammonia.
Self-contained breathing apparatus and full protective clothing must be worn in case of fire.

Use water spray to cool unopened containers.

Use standard firefighting procedures and consider the hazards of other involved materials.
Material will not burn.

6. Accidental release measures

Personal precautions,
protective equipment and
emergency procedures

Methods and materials for
containment and cleaning up

Environmental precautions

7. Handling and storage

Precautions for safe handling

Conditions for safe storage,
including any incompatibilities

Keep unnecessary personnel away. Keep people away from and upwind of spill/leak. Wear
appropriate protective equipment and clothing during clean-up. Do not touch damaged containers
or spilled material unless wearing appropriate protective clothing. Ensure adequate ventilation.
Local authorities should be advised if significant spillages cannot be contained. For personal
protection, see section 8 of the SDS.

Avoid the generation of dusts during clean-up. Collect dust using a vacuum cleaner equipped with
HEPA filter. Stop the flow of material, if this is without risk.

Large Spills: Wet down with water and dike for later disposal. Absorb in vermiculite, dry sand or
earth and place into containers. Shovel the material into waste container. Following product
recovery, flush area with water.

Small Spills: Sweep up or vacuum up spillage and collect in suitable container for disposal. Wipe
up with absorbent material (e.g. cloth, fleece). Clean surface thoroughly to remove residual
contamination.

Never return spills to original containers for re-use. For waste disposal, see section 13 of the SDS.
Avoid discharge into drains, water courses or onto the ground.

Minimize dust generation and accumulation. Provide appropriate exhaust ventilation at places
where dust is formed. Avoid contact with eyes. Wear appropriate personal protective equipment.
Observe good industrial hygiene practices.

Store in tightly closed container. Store in a well-ventilated place. Store away from incompatible
materials (see Section 10 of the SDS).

8. Exposure controls/personal protection

Occupational exposure limits
Biological limit values

No exposure limits noted for ingredient(s).
No biological exposure limits noted for the ingredient(s).
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Appropriate engineering

controls

Individual protection measures, such as personal protective equipment
Unvented, tight fitting goggles should be worn in dusty areas.

Eyelface protection

Skin protection
Hand protection

Skin protection

Other

Respiratory protection

Thermal hazards

General hygiene
considerations

Good general ventilation should be used. Ventilation rates should be matched to conditions. If
applicable, use process enclosures, local exhaust ventilation, or other engineering controls to
maintain airborne levels below recommended exposure limits. If exposure limits have not been
established, maintain airborne levels to an acceptable level. If engineering measures are not
sufficient to maintain concentrations of dust particulates below the Occupational Exposure Limit
(OEL), suitable respiratory protection must be worn. If material is ground, cut, or used in any
operation which may generate dusts, use appropriate local exhaust ventilation to keep exposures

below the recommended exposure limits. Provide eyewash station.

Wear appropriate chemical resistant gloves. Suitable gloves can be recommended by the glove

supplier.

Wear suitable protective clothing.

In case of insufficient ventilation, wear suitable respiratory equipment. Wear NIOSH approved
respirator appropriate for airborne exposure at the point of use. Appropriate respirator selection
should be made by a qualified professional. Recommended use: Wear respirator with dust filter.

Wear appropriate thermal protective clothing, when necessary.

Always observe good personal hygiene measures, such as washing after handling the material

and before eating, drinking, and/or smoking. Routinely wash work clothing and protective
equipment to remove contaminants.

9. Physical and chemical properties

Appearance

Physical state
Form
Color

Odor
Odor threshold

pH

Melting point/freezing point
Initial boiling point and boiling

range

Flash point

Evaporation rate

Flammability (solid, gas)

Solid.
Powder.
White.

Not available.
Not available.
Not available.
Not available.
Not available.

Not available.
Not available.

This material will not burn.

Upper/lower flammability or explosive limits

Flammability limit - lower

(%)

Flammability limit - upper

(%)

Vapor pressure

Vapor density

Relative density
Solubility(ies)

Partition coefficient

Solubility (water)

(n-octanol/water)

Auto-ignition temperature
Decomposition temperature

Viscosity

Other information

Explosive properties
Oxidizing properties

Not available.

Not available.

Not available.
Not available.
Not available.

Not available.
Not available.

Not available.
Not available.
Not available.

Not explosive.

Not oxidizing.
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10. Stability and reactivity
Reactivity
Chemical stability

Possibility of hazardous
reactions

Conditions to avoid
Incompatible materials

Hazardous decomposition
products

The product is stable and non-reactive under normal conditions of use, storage and transport.
Material is stable under normal conditions.
No dangerous reaction known under conditions of normal use.

Contact with incompatible materials. Heat.
Strong reducing agents. Strong acids.
No hazardous decomposition products are known.

11. Toxicological information

Information on likely routes of exposure

Inhalation
Skin contact
Eye contact
Ingestion

Symptoms related to the
physical, chemical and
toxicological characteristics

Dust may irritate respiratory system.
Dust or powder may irritate the skin.
Causes eye irritation.

May cause discomfort if swallowed.

Irritation of eyes. Exposed individuals may experience eye tearing, redness, and discomfort. Dusts
may irritate the respiratory tract, skin and eyes.

Information on toxicological effects

Acute toxicity

Skin corrosionl/irritation

Serious eye damage/eye

irritation

Respiratory or skin sensitization
Respiratory sensitization
Skin sensitization

Germ cell mutagenicity

Carcinogenicity

Not expected to be acutely toxic.
Prolonged skin contact may cause temporary irritation.
Causes eye irritation.

Not a respiratory sensitizer.
This product is not expected to cause skin sensitization.

No data available to indicate product or any components present at greater than 0.1% are
mutagenic or genotoxic.

Not classifiable as to carcinogenicity to humans.

IARC Monographs. Overall Evaluation of Carcinogenicity

Not listed.
NTP Report on Carcinogens

Not listed.

OSHA Specifically Regulated Substances (29 CFR 1910.1001-1053)

Not regulated.
Reproductive toxicity

Specific target organ toxicity -
single exposure

Specific target organ toxicity -
repeated exposure

Aspiration hazard
Further information

12. Ecological information

Ecotoxicity

Persistence and degradability
Bioaccumulative potential
Mobility in soil

Other adverse effects

This product is not expected to cause reproductive or developmental effects.
Not classified.

Not classified.

Not an aspiration hazard.

Nitrate poisoning resulting in methemoglobinemia manifested as cyanosis is rare, but possible for
people with specific susceptibility traits.

The product is not classified as environmentally hazardous. However, this does not exclude the
possibility that large or frequent spills can have a harmful or damaging effect on the environment.

The product solely consists of inorganic compounds which are not biodegradable.
No data available.

No data available.

None known.
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13. Disposal considerations

Disposal instructions Collect and reclaim or dispose in sealed containers at licensed waste disposal site. Dispose of
contents/container in accordance with local/regional/national/international regulations.

Local disposal regulations Dispose in accordance with all applicable regulations.

Hazardous waste code The waste code should be assigned in discussion between the user, the producer and the waste

disposal company.
Waste from residues / unused Dispose of in accordance with local regulations. Empty containers or liners may retain some

products product residues. This material and its container must be disposed of in a safe manner (see:
Disposal instructions).

Contaminated packaging Since emptied containers may retain product residue, follow label warnings even after container is
emptied. Empty containers should be taken to an approved waste handling site for recycling or
disposal.

14. Transport information

DOT

Not regulated as dangerous goods.
IATA

Not regulated as dangerous goods.
IMDG

Not regulated as dangerous goods.

Transport in bulk according to  Not applicable.
Annex Il of MARPOL 73/78 and
the IBC Code

15. Regulatory information

US federal regulations This product is a "Hazardous Chemical" as defined by the OSHA Hazard Communication
Standard, 29 CFR 1910.1200.

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D)

Not regulated.
CERCLA Hazardous Substance List (40 CFR 302.4)

Not listed.
SARA 304 Emergency release notification

Not regulated.
OSHA Specifically Regulated Substances (29 CFR 1910.1001-1053)

Not regulated.
Superfund Amendments and Reauthorization Act of 1986 (SARA)
SARA 302 Extremely hazardous substance
Not listed.

SARA 311/312 Hazardous Yes
chemical

Classified hazard Serious eye damage or eye irritation
categories
SARA 313 (TRI reporting)
Chemical name CAS number % by wt.

Ammonium sulfate 7783-20-2 40 - 60
Sodium nitrate 7631-99-4 40 - 60

Other federal regulations
Clean Air Act (CAA) Section 112 Hazardous Air Pollutants (HAPs) List

Not regulated.
Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130)

Not regulated.

Safe Drinking Water Act Not regulated.
(SDWA)

US state regulations
US. Massachusetts RTK - Substance List

Ammonium sulfate (CAS 7783-20-2)
Sodium nitrate (CAS 7631-99-4)
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US. New Jersey Worker and Community Right-to-Know Act

Sodium nitrate (CAS 7631-99-4)

US. Pennsylvania Worker and Community Right-to-Know Law

Ammonium sulfate (CAS 7783-20-2)

Sodium nitrate (CAS 7631-99-4)

US. Rhode Island RTK

Ammonium sulfate (CAS 7783-20-2)

Sodium nitrate (CAS 7631-99-4)

California Proposition 65

California Safe Drinking Water and Toxic Enforcement Act of 2016 (Proposition 65): This material
is not known to contain any chemicals currently listed as carcinogens or reproductive toxins. For
more information go to www.P65Warnings.ca.gov.

International Inventories

Country(s) or region Inventory name

Australia Australian Inventory of Chemical Substances (AICS)

Canada Domestic Substances List (DSL)

Canada Non-Domestic Substances List (NDSL)

China Inventory of Existing Chemical Substances in China (IECSC)

Europe European Inventory of Existing Commercial Chemical
Substances (EINECS)

Europe European List of Notified Chemical Substances (ELINCS)

Japan Inventory of Existing and New Chemical Substances (ENCS)

Korea Existing Chemicals List (ECL)

New Zealand New Zealand Inventory

Philippines Philippine Inventory of Chemicals and Chemical Substances
(PICCS)

Taiwan Taiwan Chemical Substance Inventory (TCSI)

United States & Puerto Rico  Toxic Substances Control Act (TSCA) Inventory

*A "Yes" indicates this product complies with the inventory requirements administered by the governing country(s).

On inventory (yes/no)*
Yes

Yes

No
Yes
Yes

No
Yes
Yes
Yes
Yes

Yes
Yes

A "No" indicates that one or more components of the product are not listed or exempt from listing on the inventory administered by the governing
country(s).

16. Other information, including date of preparation or last revision

Issue date 15-August-2018

Revision date -

Version # 01

HMIS® ratings Health: 1
Flammability: O

NFPA ratings

Disclaimer

Physical hazard: 0

1‘0

Regenesis cannot anticipate all conditions under which this information and its product, or the

products of other manufacturers in combination with its product, may be used. It is the user’s
responsibility to ensure safe conditions for handling, storage and disposal of the product, and to
assume liability for loss, injury, damage or expense due to improper use. The information in the
sheet was written based on the best knowledge and experience currently available.
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HASP APPENDIX F
FIELD ACCIDENT FORM

PW. GROSSER CONSULTING, INC.  PHONE: 631.589.6353 630 JOHNSON AVENUE, STE 7

P.W. GROSSER CONSULTING ENGINEER & HYDROGEOLOGIST, P.C. PWGROSSER.COM BOHEMIA’ NY 11716
LONG ISLAND + MANHATTAN * SARATOGA SPRINGS + SYRACUSE + SEATTLE + SHELTON



PWGC @

Strategic Environmental Engineering Solutions

FIELD ACCIDENT REPORT

This report is to be filled out by the designated Site Safety Officer after EVERY accident.

PROJECT NAME: PROJECT. NO.:

Date of Accident: Time: Report By:

Type of Accident (Check One):
( ) Vehicular ( ) Personal ( ) Property

Name of Injured: DOB or Age

How Long Employed:

Names of Witnesses:

Description of Accident:

Action Taken:

Did the Injured Lose Any Time? How Much (Days/Hrs.)?

Was Safety Equipment in Use at the Time of the Accident (Hard Hat, Safety Glasses, Gloves,
Safety Shoes, etc.)?

(If not, it is the EMPLOYEE'S sole responsibility to process his/her claims through his/her Health
and Welfare Fund.)

INDICATE STREET NAMES, DESCRIPTION OF VEHICLES, AND NORTH ARROW

P.W. Grosser Consulting, Inc * P.W. Grosser Consulting Engineer & Hydrogeologist, PC
630 Johnson Avenue, Suite 7 * Bohemia, NY 11716 * Branch Location - Seattle, WA
PH 631.589.6353 * FX 631.589.8705 * www.pwgrosser.com



CLIENT DRIVEN SOLUTIONS

APPENDIX D

PW. GROSSER CONSULTING, INC. PHONE: 631.589.6353 630 JOHNSON AVENUE, STE 7
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FORMER SPEEDWAY GASOLINE STATION
204 4™ AVENUE

BROOKLYN, NEW YORK 11217
BLOCK 434, LOT 35

INTERIM REMEDIAL ACTION WORK PLAN
QUALITY ASSURANCE PROJECT PLAN

SUBMITTED TO:

New York State Department of Environmental Conservation
Region 2

e 47-40 21% Street
--—w

Long Island City, New York 11101

PREPARED FOR:
204 4t Avenue, LLC.
51 East 12" Street, 7t Floor
New York, New York 10003

PREPARED BY:

P.W. Grosser Consulting, Inc.
630 Johnson Avenue, Suite 7
Bohemia, New York 11716
Phone: 631-589-6353

Fax: 631-589-8705

Andrew Lockwood, PG, Sr. Vice President andrewl@pwgrosser.com
Ryan Morley, PG, Project Manager ryanm@pwgrosser.com

PWGC Project Number: AHI2005

FEBRUARY 2022




CLIENT DRIVEN SOLUTIONS

QAPP
204 4t Avenue, Brooklyn, New York
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1.0 QUALITY ASSURANCE PROJECT PLAN
This Quality Assurance Project Plan (QAPP) presents the objectives, functional activities, methods, and QA/QC
requirements associated with sample collection and laboratory analysis for characterization activities at the 204
4™ Avenue Brownfield Cleanup Program Site (C224295), if necessary. The QAPP follows requirements detailed

in New York State Department of Environmental Conservation (NYSDEC) DER-10, Section 2.

2.0 PROJECT ORGANIZATION
The remedial efforts defined in this RAWP will be implemented by PWGC on behalf of 204 4" Avenue, LLC. The
following identifies the responsibilities of various organizations supporting the RI:

e The NYSDEC Project Manager (Steven Wu) will be responsible for reviewing and approving this work
plan, coordinating approval of requested modifications, and providing guidance on regulatory
requirements.

e The PWGC Program Manager (James Rhodes and/or Paul Boyce) will provide technical expertise for
review of the project plans, reports and ongoing field activities.

e The PWGC Quality Assurance Manager (Andrew Lockwood) will confirm the quality of work associated
with the project is in accordance with all project plans.

e PWGC Project Manager (Ryan Morley) will be responsible for the day-to-day project management, task
leadership, and project engineering support and for the planning and implementation of Rl activities.
The Project Manager is responsible for ensuring that the requirements of this Rl work plan are
implemented. The project manager will also act as the Site Health and Safety Manager (HSM).

e PWGC Field Team Leader (Will Hamilton or designee) will be responsible for sample collection, oversight
of subcontractor personnel, and coordination of daily field activities. The Field Team Leader will act as
the Site Health and Safety Officer ensuring implementation of the Site Health and Safety Plan.

e A NYSDOH Environmental Laboratory Accreditation Program (ELAP) certified laboratory (Alpha
Analytical Laboratories of Westborough, Massachusetts ELAP ID 11148 and 11627) will be contracted to
perform required analyses and reporting, including Analytical Services Protocol (ASP) Category B
Deliverables, which will allow for data validation.

e Anindependent third-party data validator (Laboratory Data Consultants of Carlsbad, California) will be
contracted to perform data validation and prepare a Data Usability Summary Report (DUSR) in

accordance with Section 3.7.
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e Subcontractors will perform surveying, drilling, and/or sampling at the direction of the Field Team

Leader in accordance with this work plan.

Qualifications for the project team are included in the RAWP.
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LABORATORY ANALYSIS

Requirements for sample analysis are described below. All samples will be submitted to a NYSDOH ELAP certified

laboratory (Alpha Analytical) for analysis. Analytical methods, preservation, container requirements, and holding

times are summarized below:

ANALYTICAL METHODS (SOIL)

Analyte/ Container(s) Estimated
v . Method/ (number, . Preparation Analytical Number of
Analyte Matrix . Preservation . . . -
SOP size & type Holding Time | Holding Time Samples to
Group
per sample) be Collected
TAL Metals Soil EPA 6010C 1x2 oz, glass Metals ex 6 months 6 months 12to 24
TCLVOCs Soil EPA 8260C 3 x40 ml 1 x Methanol 48 hours 14 Days 12to 24
VOA, glass 2 x DI H,0
vial Cool<6°C
TCL SVOCs Soil EPA 8270D 1x 8 oz, glass Cool<6°C 14 days 40 days 12to 24
PCBs Soil EPA 8082A 1x 8 oz, glass Cool<6°C 14 days 40 Days 12to 24
Cyanide Soil EPA 1x250 ml, Cool<6°C 14 days 14 days 12to 24
9010C/9012B plastic
PFAS Soil EPA 537 1x 8 oz, glass None 14 days 28 days 12to 24
(modified)
*SIM Mode only necessary if EPA 8260 analysis cannot meet a MDL of 0.1 mg/kg
ANALYTICAL METHODS (GROUNDWATER)
Analyte/ Container(s) Estimated
v . Method/ (number, . Preparation Analytical Number of
Analyte Matrix . Preservation . . . .
sopP size & type Holding Time | Holding Time Samples to
Group
per sample) be Collected
Metals Water EPA 6020A 1x SOQ ml HNO; 6 months 6 months 3
plastic
VOCs Water EPA 8260C 3 x40 ml HCI 48 hours 14 Days 3
VOA, glass Cool<6°C
vial
SVOCs Water EPA 8270D 2 x 1000 ml, Cool<6°C 7 days 40 days 3
amber glass
PCBs Water EPA 8082A 1 x 1000 ml, Cool<6°C 7 days 40 Days 3
amber glass
Cyanide Water EPA 1 x250 ml, NaOH 14 days 14 days 3
9010C/9012B plastic
3 x 250 ml Trizma 3
PFAS Water EPA .5.37 HDPE, Cool<6°C 14 days 28 days
(modified) .
unlined cap
*SIM Mode to be used to meet required detection limit of 0.35 ug/L
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3.1 Soil Samples

Soil samples will be collected as described in the RAWP. Analysis will conform to NYSDEC Analytical Services
Protocol (ASP) Category B data deliverables in accordance with NYSDEC DER-10, Appendix 2B, 1.0 (b), including

calibration standards, surrogate recoveries, and chromatograms.
3.2 Groundwater Samples

Groundwater samples will be collected as described in the RAWP. Analysis will conform to NYSDEC Analytical
Services Protocol (ASP) Category B data deliverables in accordance with NYSDEC DER-10, Appendix 2B, 1.0 (b),

including calibration standards, surrogate recoveries, and chromatograms.
3.3 Field/Laboratory Data Control Requirements

Quality Control (QC) procedures will be followed in the field and at the laboratory to facilitate that reliable data
are obtained. When performing field sampling, care shall be taken to prevent the cross-contamination of
sampling equipment, sample bottles, and other equipment that could compromise sample integrity. QC samples
will include the following:
e Blind Duplicates — one per 20 environmental samples for each matrix sampled.
e  Matrix Spike/Matrix Spike Duplicate (MS/MSD) - one per 20 environmental samples for each matrix
sampled.
e Equipment Blank — one per day for each matrix sampled.

e Field Blank — one per day when PFAS samples are collected.

e Trip Blank — one per day.

QA/QC Sample Est. Total Est. Days of Soil Est. Total Soil Est. Total Est. Days of Est. Total

Type Endpoint Soil Sampling QA/QC Samples | Groundwater Groundwater Groundwater
Samples Samples Sampling QA/QC Samples

Blind Duplicate 90 20 5 0 0 0

MS/MSD 90 20 5 0 0 0

Equipment 90 20 5 0 0 0

Blank

Field Blank 90 20 0 0 0 0

Trip Blank 90 20 0 0 0 0

QA/QC Sample analysis will conform to NYSDEC ASP Category B data deliverables in accordance with NYSDEC

DER-10, Appendix 2B, 1.0 (b), including calibration standards, surrogate recoveries, and chromatograms.
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34 Sample Identification

Each sample will be identified with a set of information relating individual sample characteristics. Required
information consists of Sample Designation, Depth, Date, Time, and Matrix. Examples of sample IDs are shown
below.

e EP001 (20’) (endpoint soil sample 001 collected from 20 feet)

e SB0O01 (0-2’) (soil sample, boring 001 from O to 2 feet)

e GWO0O01 (6-8’) (groundwater sample, soil boring 001 from 6 to 8 feet)

e MWO0O04 (groundwater sample, permanent monitoring well 004)

e CWO0O01 (10-15’) (groundwater sample, cluster well 001, 10 to 15 foot interval)

e SV001 (permanent soil vapor point 001)

e SS001 (temporary sub-slab vapor point 001)

e |A001 (indoor air sample 001)

e AA001 (ambient air quality sample 001)

Sample frequency, locations, depths, and nomenclature may change subject to field decisions and professional

judgment.
3.5 Chain-of-Custody, Sample Packaging and Shipment

Each day that samples are collected, a chain-of-custody/request for analysis form will be completed and
submitted to the laboratory with samples to be analyzed. A copy of the chain-of-custody will be retained by the
Project Manager. The chain-of-custody will include the project name, sampler’s signature, sample IDs, date and

time of sample collection, and analysis requested.

Samples will be packaged and shipped in a manner that maintains sample preservation requirements during
transport (i.e., ice to keep samples cool until receipt at the laboratory), ensures that sample holding times can

be achieved by the laboratory, and prevents samples from being tampered with.

If a commercial carrier ships samples, a bill of lading (waybill) will be used as documentation of sample custody.
Receipts for bills of lading and other documentation of shipment shall be maintained as part of the permanent
custody documentation. Commercial carriers are not required to sign the chain-of-custody as long as it is

enclosed in the shipping container and evidence tape (custody seal) remains in place on the shipping container.
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Data Usability and Validation

The main purpose of the data is for use in defining the extent of contamination at the site, to aid in evaluation
of potential human health and ecological exposure assessments, and to support remedial action decisions. Based
upon this, data usability and validation will be performed as described below. Complete data packages will be
archived in the project files, and if deemed necessary additional validation can be performed using procedures

in the following sections.

3.6.1 Data Usability and Validation Requirements

Data usability and validation are performed on analytical data sets, primarily to confirm that sampling and chain-
of-custody documentation are complete, sample IDs can be tied to specific sampling locations, samples were
analyzed within the required holding times, and analyses are reported in conformance with NYSDEC ASP,

Category B data deliverable requirements as applicable to the method utilized.

3.6.2 Data Usability and Validation Methods

A designee of the PWGC Project Manager will complete a data usability evaluation for the data collected during
the Rl and a data usability summary report (DUSR) will be prepared. The DUSR will be prepared in accordance
with NYSDEC DER-10, Appendix 2B.

Independent third-party data validation will be performed on 5% of the sample data, or on one sample from
each sample delivery group (SDG), whichever is greater. Data validation will be performed by a qualified

subcontractor independent of the project.
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4.0 FIELD EQUIPMENT CALIBRATION

Equipment will be inspected and approved by the Field Team Leader before being used. Equipment will be
calibrated to factory specifications, if required. Monitoring equipment will be calibrated following manufacturers
recommended schedules. Daily field response checks and calibrations will be performed as necessary (i.e. PID
calibrations) following manufacturers standard operating procedures. Equipment calibrations will be

documented in a designated field logbook.
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5.0 EQUIPMENT DECONTAMINATION
In order to minimize the potential for cross-contamination, non-dedicated drilling and sampling equipment shall

be properly decontaminated prior to and between sampling/drilling locations.
5.1 General Procedures

Drilling equipment will be decontaminated in a designated area. Sampling equipment and probes will be
decontaminated in an area covered with plastic sheeting near the sampling location. Waste material generated
during decontamination activities will be containerized, stored and disposed of in accordance with the
procedures detailed in the RAWP. Decontamination of sampling equipment shall be kept to a minimum, and
wherever possible, dedicated sampling equipment shall be used. Personnel directly involved in equipment

decontamination shall wear appropriate personal protective equipment (PPE).
5.2 Drilling Equipment

Drilling equipment shall be decontaminated prior to performance of the first boring/excavation and between all
subsequent borings/excavations. This shall include hand tools, casing, augers, drill rods, temporary well material
and other related tools and equipment. Water used during drilling and/or steam cleaning operations shall be

from a potable source.
5.3 Sampling Equipment

Sampling equipment (i.e., trowels, knives, split-spoons, bowls, hand augers, etc...) will be decontaminated prior
to each use as follows:

e lLaboratory-grade glassware detergent and tap water scrub to remove visual contamination

e Generous tap water rinse

e Distilled water rinse
5.4 Meters and Probes

All meters and probes that are used in the field (other than those used solely for air monitoring purposes, e.g.,
PID meters) will be decontaminated between uses as follows:

e laboratory-grade detergent and tap water solution wash

e Tap waterrinse

e Distilled water rinse (triple rinse)
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FIELD DOCUMENTATION
Documentation will take place on either appropriate forms or in a dedicated site logbook. Permanent black or
blue ink will be used to record information in the logbook. Errors in field documentation will be lined through,
initialed, dated, and corrected. Forms will be kept by the PWGC Field Team Leader during the field activities.
Field activities will be documented in the field logbook. The logbook will contain waterproof pages that are
consecutively numbered and be permanently bound with a hard cover. Upon completion of daily activities,

unused portions of pages will be lined-through and initialed.

The primary purpose of the field logbook is to document the daily field activities and to provide descriptions of

each activity. All entries in the field logbook will be recorded and dated by person making the entry.
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