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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 4th Avenue in Brooklyn, New York. The proposed
scope of work is based upon a Phase I Environmental Site Assessment (ESA) prepared by PWGC in February
2019, a Phase II ESA prepared by PWGC in April 2019 and a Supplemental Remedial Investigation Report
prepared by PWGC in December 2021. The Applicants, 204 4th 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 4th 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, 4th 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

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 I ESA – PWGC (February 2019)

Phase I ESA activities were conducted in February 2019 by PWGC. The Phase I 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 I 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 II ESA did not identify evidence of these 36 USTs.
Additionally, the Phase I 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 II ESA – PWGC (April 2019)

As recommended in the Phase I ESA, a Phase II ESA was conducted in April 2019 by PWGC. The scope of
this Phase II 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
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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 II 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 II 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 SB003 yielded elevated concentrations of metals in exceedance of unrestricted use SCOs and
3

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 II 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:


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.
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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
quantities 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:


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.



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.



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.



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

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

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:


Covering/capping exposed soil area with mulch, rubber mats, etc.



Water spray dust suppression;



Hauling materials in properly covered containers; and,



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



Cover with plastic



Application of odor suppressing foam or mists



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.
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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:


Project Organization,



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



Field/Laboratory data control requirements,



Equipment decontamination, and



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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$QLQQRYDWLYHUHPHGLDWLRQćXLGIRUWUHDWLQJ
RLOVSLOOVOHDNVDQGSOXPHV

Offsite liability removal

Site boundary

Direct push injection
UST Source
Contamination removed from
groundwater and degraded

Residual soil contamination

Clean groundwater

Petroleum hydrocarbon plume

PetroFix™ coated aquifer

Aquitard

7KHWHFKQRORJ\DWDJODQFH
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
(1-2μm) activated carbon and biostimulating electron
acceptors (slow and quick-release nutrients).

PetroFix barrier
application
PetroFix
Application
Example 1: Barrier

PLAN

UST
Shop
UST

Pumps

Clean
groundwater

How does it work?

Site boundary

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

SECTION

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.

Direct push injection

Offsite liability removal

Site boundary

UST

4) Biological degradation rejuvenates sorption sites
 WR DOORZ IXUWKHU LQćX[ VRUSWLRQ SURYLGLQJ D ORQJWHUP
treatment.

Contamination removed from
groundwater and degraded

Clean groundwater

$ZLGHUDQJHRIDSSOLFDWLRQV
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.

6DIHWRXVH
PetroFix is made from natural non-hazardous
carbon and nutrients. It requires only dilution
before application by hand or pump. A single application minimises operative exposure onsite.
PetroFix is simply mixed with water and applied

Source treatment
- gridExample
injection 2: Source Treatment - Grid
PetroFix
Application

PLAN

Exacavation
+ barrier application
PetroFix
Application
Example3: Excavation and Barrier

PLAN

UST
Shop

Shop

UST

UST

Potential plume
removed

Pumps

Potential plume
removed

Pumps

Site boundary

Site boundary

SECTION

Direct push injection
Onsite source area treatment

SECTION

Offsite liability removal

Site boundary

UST

Contamination removed from
groundwater and degraded

Direct push injection

Source removal

Offsite liability removal

UST

Site boundary

Prevention of
future pollution

Clean groundwater

Contamination removed from
groundwater and degraded

Clean groundwater
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Inject at the site boundary to create a purifying
ĆOWHU DQG SUHYHQW FRQWDPLQDWLRQ OHDYLQJ WKH VLWH
Target the source area to rapidly reduce the impact to onsite groundwater. Place into excavations,
apply by direct push or through injection points.

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.

1;ѴѴ;m|7bv|ub0ঞomruor;uঞ;v
3HWUR)L[ LV GHVLJQHG WR ćRZ LQWR FRQWDPLQDQW ćX[
zones under low pressure, avoiding the need for
high pressure injection or fracturing.

3RZHUIXOWUHDWPHQW
A combination of sorption and biological
degradation result in rapid and sustained
reductions in contaminant levels.

6LWHW\SHV

7DUJHWFRQWDPLQDQWV

6LPSOHWRXVH

•
•
•
•
•

•

•

Petroleum fuel spills
Domestic oil spills/leaks
Petrol Stations
Rail
Fuel distribution and storage
facilities
• Industrial sites
• Underground Storage Tanks

•
•
•
•

Petroleum Hydrocarbons
• Gasoline range
• Diesel range
BTEX
MTBE
Creosote
PAHs

•
•
•

Can be applied immediately
after LNAPL skimming
Inject under low pressure
Pour into open excavations
Add to UST or pipework
bedding

Contact us on +44 (0)1225 61 81 61 or email HXURSH#UHJHQHVLVFRPWRKDYHDFRQĆGHQWLDOFKDWUHTXHVWDQ
RIĆFHPHHWLQJRUDIUHHVLWHGHVLJQ

;|uo b-rrѴb1-ঞomu;vѴ|vĹ
3,500

bvvoѴ;7om1;m|u-ঞomŐ]ņő

3,000

Key:

2,500

Benzene
Toluene
Ethylbenzene
Xylenes
TPH-GRO

2,000
1,500
1,000
500
0
Mar
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Jun

Sep

k$OOULJKWVUHVHUYHG5(*(1(6,6LVDUHJLVWHUHGWUDGHPDUNDQG3HWUR)L[5HPHGLDWLRQ)OXLGLVDWUDGHPDUNRI
5(*(1(6,6%LRUHPHGLDWLRQ3URGXFWV,QF

Dec

Apr
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,GHQWLILFDWLRQ
3URGXFWLGHQWLILHU

3HWUR)L[

2WKHUPHDQVRILGHQWLILFDWLRQ

1RQH

5HFRPPHQGHGXVH

5HPHGLDWLRQRIFRQWDPLQDQWVLQVRLODQGJURXQGZDWHU

5HFRPPHQGHGUHVWULFWLRQV

1RQHNQRZQ

0DQXIDFWXUHU,PSRUWHU6XSSOLHU'LVWULEXWRULQIRUPDWLRQ
&RPSDQ\1DPH
$GGUHVV
*HQHUDOLQIRUPDWLRQ
(PDLO
(PHUJHQF\SKRQHQXPEHU
86$&DQDGD0H[LFR
,QWHUQDWLRQDO

5HJHQHVLV
&DOOH6RPEUD
6DQ&OHPHQWH&$86$

&XVWRPHU6HUYLFH#UHJHQHVLVFRP
)RU+D]DUGRXV0DWHULDOV,QFLGHQWV21/< VSLOOOHDNILUHH[SRVXUHRUDFFLGHQW FDOO
&+(075(&DW



+D]DUG V LGHQWLILFDWLRQ
3K\VLFDOKD]DUGV

1RWFODVVLILHG

+HDOWKKD]DUGV

1RWFODVVLILHG

26+$GHILQHGKD]DUGV

1RWFODVVLILHG

/DEHOHOHPHQWV
+D]DUGV\PERO

1RQH

6LJQDOZRUG

1RQH

+D]DUGVWDWHPHQW

7KHPL[WXUHGRHVQRWPHHWWKHFULWHULDIRUFODVVLILFDWLRQ

3UHFDXWLRQDU\VWDWHPHQW
3UHYHQWLRQ

2EVHUYHJRRGLQGXVWULDOK\JLHQHSUDFWLFHV

5HVSRQVH

:DVKKDQGVDIWHUKDQGOLQJ

6WRUDJH

6WRUHDZD\IURPLQFRPSDWLEOHPDWHULDOV

'LVSRVDO

'LVSRVHRIZDVWHDQGUHVLGXHVLQDFFRUGDQFHZLWKORFDODXWKRULW\UHTXLUHPHQWV

+D]DUG V QRWRWKHUZLVH
FODVVLILHG +12&

1RQHNQRZQ

6XSSOHPHQWDOLQIRUPDWLRQ

1RQH

&RPSRVLWLRQLQIRUPDWLRQRQLQJUHGLHQWV
0L[WXUHV
&KHPLFDOQDPH

&$6QXPEHU



$FWLYDWHGFDUERQP



!

&DOFLXPVXOIDWHGLK\GUDWH









$GGLWLYH
&RPSRVLWLRQFRPPHQWV

$OOFRQFHQWUDWLRQVDUHLQSHUFHQWE\ZHLJKWXQOHVVRWKHUZLVHLQGLFDWHG
&RPSRQHQWVQRWOLVWHGDUHHLWKHUQRQKD]DUGRXVRUDUHEHORZUHSRUWDEOHOLPLWV
&KHPLFDOLQJUHGLHQWLGHQWLW\DQGRUFRQFHQWUDWLRQLQIRUPDWLRQZLWKKHOGIRUVRPHRUDOOFRPSRQHQWV
SUHVHQWLVFRQILGHQWLDOEXVLQHVVLQIRUPDWLRQ WUDGHVHFUHW DQGLVEHLQJZLWKKHOGDVSHUPLWWHGE\
&)5 L 

3HWUR)L[
9HUVLRQ5HYLVLRQGDWH,VVXHGDWH)HEUXDU\
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)LUVWDLGPHDVXUHV
,QKDODWLRQ

0RYHWRIUHVKDLU&DOODSK\VLFLDQLIV\PSWRPVGHYHORSRUSHUVLVW

6NLQFRQWDFW

:DVKRIIZLWKVRDSDQGZDWHU*HWPHGLFDODWWHQWLRQLILUULWDWLRQGHYHORSVDQGSHUVLVWV

(\HFRQWDFW

5LQVHZLWKZDWHU*HWPHGLFDODWWHQWLRQLILUULWDWLRQGHYHORSVDQGSHUVLVWV

,QJHVWLRQ

5LQVHPRXWK*HWPHGLFDODWWHQWLRQLIV\PSWRPVRFFXU

0RVWLPSRUWDQW
V\PSWRPVHIIHFWVDFXWHDQG
GHOD\HG

'LUHFWFRQWDFWZLWKH\HVPD\FDXVHWHPSRUDU\LUULWDWLRQ

,QGLFDWLRQRILPPHGLDWH
PHGLFDODWWHQWLRQDQGVSHFLDO
WUHDWPHQWQHHGHG

7UHDWV\PSWRPDWLFDOO\

*HQHUDOLQIRUPDWLRQ

(QVXUHWKDWPHGLFDOSHUVRQQHODUHDZDUHRIWKHPDWHULDO V LQYROYHGDQGWDNHSUHFDXWLRQVWR
SURWHFWWKHPVHOYHV

)LUHILJKWLQJPHDVXUHV
6XLWDEOHH[WLQJXLVKLQJPHGLD

:DWHUIRJ)RDP'U\FKHPLFDOSRZGHU&DUERQGLR[LGH &2 

8QVXLWDEOHH[WLQJXLVKLQJ
PHGLD

1RQHNQRZQ

6SHFLILFKD]DUGVDULVLQJIURP
WKHFKHPLFDO

'XULQJILUHJDVHVKD]DUGRXVWRKHDOWKPD\EHIRUPHG&RPEXVWLRQSURGXFWVPD\LQFOXGHFDUERQ
R[LGHVQLWURJHQR[LGHVVXOIXUR[LGHVFDOFLXPR[LGH

6SHFLDOSURWHFWLYHHTXLSPHQW
DQGSUHFDXWLRQVIRUILUHILJKWHUV

6HOIFRQWDLQHGEUHDWKLQJDSSDUDWXVDQGIXOOSURWHFWLYHFORWKLQJPXVWEHZRUQLQFDVHRIILUH

)LUHILJKWLQJ
HTXLSPHQWLQVWUXFWLRQV

0RYHFRQWDLQHUVIURPILUHDUHDLI\RXFDQGRVRZLWKRXWULVN

6SHFLILFPHWKRGV

8VHVWDQGDUGILUHILJKWLQJSURFHGXUHVDQGFRQVLGHUWKHKD]DUGVRIRWKHULQYROYHGPDWHULDOV

*HQHUDOILUHKD]DUGV

7KLVPDWHULDOZLOOQRWEXUQXQWLOWKHZDWHUKDVHYDSRUDWHG5HVLGXHFDQEXUQ:KHQGU\PD\IRUP
FRPEXVWLEOHGXVWFRQFHQWUDWLRQVLQDLU

$FFLGHQWDOUHOHDVHPHDVXUHV
3HUVRQDOSUHFDXWLRQV
SURWHFWLYHHTXLSPHQWDQG
HPHUJHQF\SURFHGXUHV

.HHSXQQHFHVVDU\SHUVRQQHODZD\)RUSHUVRQDOSURWHFWLRQVHHVHFWLRQRIWKH6'6

0HWKRGVDQGPDWHULDOVIRU
FRQWDLQPHQWDQGFOHDQLQJXS

/DUJH6SLOOV6WRSWKHIORZRIPDWHULDOLIWKLVLVZLWKRXWULVN'LNHWKHVSLOOHGPDWHULDOZKHUHWKLVLV
SRVVLEOH$EVRUELQYHUPLFXOLWHGU\VDQGRUHDUWKDQGSODFHLQWRFRQWDLQHUV)ROORZLQJSURGXFW
UHFRYHU\IOXVKDUHDZLWKZDWHU
6PDOO6SLOOV:LSHXSZLWKDEVRUEHQWPDWHULDO HJFORWKIOHHFH &OHDQVXUIDFHWKRURXJKO\WR
UHPRYHUHVLGXDOFRQWDPLQDWLRQ

(QYLURQPHQWDOSUHFDXWLRQV

1HYHUUHWXUQVSLOOVWRRULJLQDOFRQWDLQHUVIRUUHXVH)RUZDVWHGLVSRVDOVHHVHFWLRQRIWKH6'6
$YRLGGLVFKDUJHLQWRGUDLQVZDWHUFRXUVHVRURQWRWKHJURXQG

+DQGOLQJDQGVWRUDJH
3UHFDXWLRQVIRUVDIHKDQGOLQJ

$YRLGSURORQJHGH[SRVXUH2EVHUYHJRRGLQGXVWULDOK\JLHQHSUDFWLFHV

&RQGLWLRQVIRUVDIHVWRUDJH
LQFOXGLQJDQ\LQFRPSDWLELOLWLHV

6WRUHLQRULJLQDOWLJKWO\FORVHGFRQWDLQHU6WRUHDZD\IURPLQFRPSDWLEOHPDWHULDOV VHH6HFWLRQ
RIWKH6'6 

([SRVXUHFRQWUROVSHUVRQDOSURWHFWLRQ
2FFXSDWLRQDOH[SRVXUHOLPLWV
8626+$7DEOH= &)5
&RPSRQHQWV
$FWLYDWHGFDUERQP
&$6
86$&*,+7KUHVKROG/LPLW9DOXHV
&RPSRQHQWV
$FWLYDWHGFDUERQP
&$6

7\SH

9DOXH

)RUP

7:$

PJP

5HVSLUDEOHIUDFWLRQ

PJP

7RWDOGXVW

7\SH

9DOXH

)RUP

7:$

PJP

5HVSLUDEOHIUDFWLRQ

3HWUR)L[
9HUVLRQ5HYLVLRQGDWH,VVXHGDWH)HEUXDU\

6'686



86$&*,+7KUHVKROG/LPLW9DOXHV
&RPSRQHQWV
&DOFLXPVXOIDWHGLK\GUDWH
&$6

7\SH

9DOXH

)RUP

7:$

PJP

,QKDODEOHIUDFWLRQ

%LRORJLFDOOLPLWYDOXHV

1RELRORJLFDOH[SRVXUHOLPLWVQRWHGIRUWKHLQJUHGLHQW V 

$SSURSULDWHHQJLQHHULQJ
FRQWUROV

*RRGJHQHUDOYHQWLODWLRQ W\SLFDOO\DLUFKDQJHVSHUKRXU VKRXOGEHXVHG9HQWLODWLRQUDWHV
VKRXOGEHPDWFKHGWRFRQGLWLRQV,IDSSOLFDEOHXVHSURFHVVHQFORVXUHVORFDOH[KDXVWYHQWLODWLRQ
RURWKHUHQJLQHHULQJFRQWUROVWRPDLQWDLQDLUERUQHOHYHOVEHORZUHFRPPHQGHGH[SRVXUHOLPLWV,I
H[SRVXUHOLPLWVKDYHQRWEHHQHVWDEOLVKHGPDLQWDLQDLUERUQHOHYHOVWRDQDFFHSWDEOHOHYHO

,QGLYLGXDOSURWHFWLRQPHDVXUHVVXFKDVSHUVRQDOSURWHFWLYHHTXLSPHQW
:HDUVDIHW\JODVVHVZLWKVLGHVKLHOGV RUJRJJOHV 
(\HIDFHSURWHFWLRQ
6NLQSURWHFWLRQ
+DQGSURWHFWLRQ

:HDUDSSURSULDWHFKHPLFDOUHVLVWDQWJORYHV6XLWDEOHJORYHVFDQEHUHFRPPHQGHGE\WKHJORYH
VXSSOLHU

6NLQSURWHFWLRQ
2WKHU

:HDUVXLWDEOHSURWHFWLYHFORWKLQJ

5HVSLUDWRU\SURWHFWLRQ

,QFDVHRILQVXIILFLHQWYHQWLODWLRQZHDUVXLWDEOHUHVSLUDWRU\HTXLSPHQW

7KHUPDOKD]DUGV

:HDUDSSURSULDWHWKHUPDOSURWHFWLYHFORWKLQJZKHQQHFHVVDU\

*HQHUDOK\JLHQH
FRQVLGHUDWLRQV

$OZD\VREVHUYHJRRGSHUVRQDOK\JLHQHPHDVXUHVVXFKDVZDVKLQJDIWHUKDQGOLQJWKHPDWHULDO
DQGEHIRUHHDWLQJGULQNLQJDQGRUVPRNLQJ5RXWLQHO\ZDVKZRUNFORWKLQJDQGSURWHFWLYH
HTXLSPHQWWRUHPRYHFRQWDPLQDQWV

3K\VLFDODQGFKHPLFDOSURSHUWLHV
$SSHDUDQFH
3K\VLFDOVWDWH

/LTXLG

)RUP

$TXHRXVVXVSHQVLRQ

&RORU

1RWDYDLODEOH

2GRU

1RWDYDLODEOH

2GRUWKUHVKROG

1RWDYDLODEOH

S+



0HOWLQJSRLQWIUHH]LQJSRLQW

1RWDYDLODEOH

,QLWLDOERLOLQJSRLQWDQGERLOLQJ
UDQJH

) &

)ODVKSRLQW

1RWDYDLODEOH

(YDSRUDWLRQUDWH

1RWDYDLODEOH

)ODPPDELOLW\ VROLGJDV

1RWDSSOLFDEOH

8SSHUORZHUIODPPDELOLW\RUH[SORVLYHOLPLWV
1RWDYDLODEOH
)ODPPDELOLW\OLPLWORZHU

)ODPPDELOLW\OLPLWXSSHU


1RWDYDLODEOH

9DSRUSUHVVXUH

1RWDYDLODEOH

9DSRUGHQVLW\

1RWDYDLODEOH

5HODWLYHGHQVLW\

1RWDYDLODEOH

6ROXELOLW\ LHV
6ROXELOLW\ ZDWHU

1RWDYDLODEOH

3DUWLWLRQFRHIILFLHQW
QRFWDQROZDWHU

1RWDYDLODEOH

$XWRLJQLWLRQWHPSHUDWXUH

1RWDYDLODEOH

'HFRPSRVLWLRQWHPSHUDWXUH

1RWDYDLODEOH

9LVFRVLW\

1RWDYDLODEOH

2WKHULQIRUPDWLRQ
([SORVLYHSURSHUWLHV

1RWH[SORVLYH

3HWUR)L[
9HUVLRQ5HYLVLRQGDWH,VVXHGDWH)HEUXDU\
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2[LGL]LQJSURSHUWLHV

1RWR[LGL]LQJ

6WDELOLW\DQGUHDFWLYLW\
5HDFWLYLW\

7KHSURGXFWLVVWDEOHDQGQRQUHDFWLYHXQGHUQRUPDOFRQGLWLRQVRIXVHVWRUDJHDQGWUDQVSRUW

&KHPLFDOVWDELOLW\

0DWHULDOLVVWDEOHXQGHUQRUPDOFRQGLWLRQV

3RVVLELOLW\RIKD]DUGRXV
UHDFWLRQV

1RGDQJHURXVUHDFWLRQNQRZQXQGHUFRQGLWLRQVRIQRUPDOXVH

&RQGLWLRQVWRDYRLG

&RQWDFWZLWKLQFRPSDWLEOHPDWHULDOV$YRLGGU\LQJRXWSURGXFW0D\JHQHUDWHFRPEXVWLEOHGXVWLI
PDWHULDOGULHV
6WURQJR[LGL]LQJDJHQWV$FLGV

,QFRPSDWLEOHPDWHULDOV
+D]DUGRXVGHFRPSRVLWLRQ
SURGXFWV

1RKD]DUGRXVGHFRPSRVLWLRQSURGXFWVDUHNQRZQ

7R[LFRORJLFDOLQIRUPDWLRQ
,QIRUPDWLRQRQOLNHO\URXWHVRIH[SRVXUH
6SUD\PLVWPD\LUULWDWHWKHUHVSLUDWRU\V\VWHP)RUGU\PDWHULDO'XVWPD\LUULWDWHUHVSLUDWRU\
,QKDODWLRQ
V\VWHP
6NLQFRQWDFW

3URORQJHGRUUHSHDWHGH[SRVXUHPD\FDXVHPLQRULUULWDWLRQ

(\HFRQWDFW

'LUHFWFRQWDFWZLWKH\HVPD\FDXVHWHPSRUDU\LUULWDWLRQ

,QJHVWLRQ

0D\FDXVHGLVFRPIRUWLIVZDOORZHG

6\PSWRPVUHODWHGWRWKH
SK\VLFDOFKHPLFDODQG
WR[LFRORJLFDOFKDUDFWHULVWLFV

'LUHFWFRQWDFWZLWKH\HVPD\FDXVHWHPSRUDU\LUULWDWLRQ

,QIRUPDWLRQRQWR[LFRORJLFDOHIIHFWV
$FXWHWR[LFLW\
&RPSRQHQWV

1RWH[SHFWHGWREHDFXWHO\WR[LF
6SHFLHV

7HVW5HVXOWV

$FWLYDWHGFDUERQP &$6
$FXWH
2UDO
/'

5DW

!PJNJ

6NLQFRUURVLRQLUULWDWLRQ

3URORQJHGVNLQFRQWDFWPD\FDXVHWHPSRUDU\LUULWDWLRQ

6HULRXVH\HGDPDJHH\H
LUULWDWLRQ

'LUHFWFRQWDFWZLWKH\HVPD\FDXVHWHPSRUDU\LUULWDWLRQ

5HVSLUDWRU\RUVNLQVHQVLWL]DWLRQ
1RWDUHVSLUDWRU\VHQVLWL]HU
5HVSLUDWRU\VHQVLWL]DWLRQ
6NLQVHQVLWL]DWLRQ

7KLVSURGXFWLVQRWH[SHFWHGWRFDXVHVNLQVHQVLWL]DWLRQ

*HUPFHOOPXWDJHQLFLW\

1RGDWDDYDLODEOHWRLQGLFDWHSURGXFWRUDQ\FRPSRQHQWVSUHVHQWDWJUHDWHUWKDQDUH
PXWDJHQLFRUJHQRWR[LF

&DUFLQRJHQLFLW\

1RWFODVVLILDEOHDVWRFDUFLQRJHQLFLW\WRKXPDQV

,$5&0RQRJUDSKV2YHUDOO(YDOXDWLRQRI&DUFLQRJHQLFLW\
1RWOLVWHG
1735HSRUWRQ&DUFLQRJHQV
1RWOLVWHG
26+$6SHFLILFDOO\5HJXODWHG6XEVWDQFHV &)5
1RWUHJXODWHG
7KLVSURGXFWLVQRWH[SHFWHGWRFDXVHUHSURGXFWLYHRUGHYHORSPHQWDOHIIHFWV
5HSURGXFWLYHWR[LFLW\
6SHFLILFWDUJHWRUJDQWR[LFLW\
VLQJOHH[SRVXUH

1RWFODVVLILHG

6SHFLILFWDUJHWRUJDQWR[LFLW\
UHSHDWHGH[SRVXUH

1RWFODVVLILHG

$VSLUDWLRQKD]DUG

1RWDQDVSLUDWLRQKD]DUG

(FRORJLFDOLQIRUPDWLRQ
(FRWR[LFLW\

7KHSURGXFWLVQRWFODVVLILHGDVHQYLURQPHQWDOO\KD]DUGRXV+RZHYHUWKLVGRHVQRWH[FOXGHWKH
SRVVLELOLW\WKDWODUJHRUIUHTXHQWVSLOOVFDQKDYHDKDUPIXORUGDPDJLQJHIIHFWRQWKHHQYLURQPHQW

3HWUR)L[
9HUVLRQ5HYLVLRQGDWH,VVXHGDWH)HEUXDU\
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3HUVLVWHQFHDQGGHJUDGDELOLW\

1RGDWDLVDYDLODEOHRQWKHGHJUDGDELOLW\RIWKLVSURGXFW

%LRDFFXPXODWLYHSRWHQWLDO

1RGDWDDYDLODEOH

0RELOLW\LQVRLO

1RGDWDDYDLODEOH

2WKHUDGYHUVHHIIHFWV

1RQHNQRZQ

'LVSRVDOFRQVLGHUDWLRQV
'LVSRVDOLQVWUXFWLRQV

&ROOHFWDQGUHFODLPRUGLVSRVHLQVHDOHGFRQWDLQHUVDWOLFHQVHGZDVWHGLVSRVDOVLWH

/RFDOGLVSRVDOUHJXODWLRQV

'LVSRVHLQDFFRUGDQFHZLWKDOODSSOLFDEOHUHJXODWLRQV

+D]DUGRXVZDVWHFRGH

7KHZDVWHFRGHVKRXOGEHDVVLJQHGLQGLVFXVVLRQEHWZHHQWKHXVHUWKHSURGXFHUDQGWKHZDVWH
GLVSRVDOFRPSDQ\
'LVSRVHRILQDFFRUGDQFHZLWKORFDOUHJXODWLRQV(PSW\FRQWDLQHUVRUOLQHUVPD\UHWDLQVRPH
SURGXFWUHVLGXHV7KLVPDWHULDODQGLWVFRQWDLQHUPXVWEHGLVSRVHGRILQDVDIHPDQQHU VHH
'LVSRVDOLQVWUXFWLRQV 
6LQFHHPSWLHGFRQWDLQHUVPD\UHWDLQSURGXFWUHVLGXHIROORZODEHOZDUQLQJVHYHQDIWHUFRQWDLQHULV
HPSWLHG(PSW\FRQWDLQHUVVKRXOGEHWDNHQWRDQDSSURYHGZDVWHKDQGOLQJVLWHIRUUHF\FOLQJRU
GLVSRVDO

:DVWHIURPUHVLGXHVXQXVHG
SURGXFWV
&RQWDPLQDWHGSDFNDJLQJ

7UDQVSRUWLQIRUPDWLRQ
'27
1RWUHJXODWHGDVGDQJHURXVJRRGV
,$7$
1RWUHJXODWHGDVGDQJHURXVJRRGV
,0'*
1RWUHJXODWHGDVGDQJHURXVJRRGV
1RWHVWDEOLVKHG
7UDQVSRUWLQEXONDFFRUGLQJWR
$QQH[,,RI0$532/DQG
WKH,%&&RGH

5HJXODWRU\LQIRUPDWLRQ
86IHGHUDOUHJXODWLRQV

7KLVSURGXFWLVQRWNQRZQWREHD+D]DUGRXV&KHPLFDODVGHILQHGE\WKH26+$+D]DUG
&RPPXQLFDWLRQ6WDQGDUG&)5

76&$6HFWLRQ E ([SRUW1RWLILFDWLRQ &)56XESW'
1RWUHJXODWHG
&(5&/$+D]DUGRXV6XEVWDQFH/LVW &)5
1RWOLVWHG
6$5$(PHUJHQF\UHOHDVHQRWLILFDWLRQ
1RWUHJXODWHG
26+$6SHFLILFDOO\5HJXODWHG6XEVWDQFHV &)5
1RWUHJXODWHG
6XSHUIXQG$PHQGPHQWVDQG5HDXWKRUL]DWLRQ$FWRI 6$5$
6$5$([WUHPHO\KD]DUGRXVVXEVWDQFH
1RWOLVWHG
6$5$+D]DUGRXV
FKHPLFDO

1R

6$5$ 75,UHSRUWLQJ
1RWUHJXODWHG
2WKHUIHGHUDOUHJXODWLRQV
&OHDQ$LU$FW &$$ 6HFWLRQ+D]DUGRXV$LU3ROOXWDQWV +$3V /LVW
1RWUHJXODWHG
&OHDQ$LU$FW &$$ 6HFWLRQ U $FFLGHQWDO5HOHDVH3UHYHQWLRQ &)5
1RWUHJXODWHG
1RWUHJXODWHG
6DIH'ULQNLQJ:DWHU$FW
6':$
86VWDWHUHJXODWLRQV
860DVVDFKXVHWWV57.6XEVWDQFH/LVW
&DOFLXPVXOIDWHGLK\GUDWH &$6
3HWUR)L[
9HUVLRQ5HYLVLRQGDWH,VVXHGDWH)HEUXDU\
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861HZ-HUVH\:RUNHUDQG&RPPXQLW\5LJKWWR.QRZ$FW
1RWOLVWHG
863HQQV\OYDQLD:RUNHUDQG&RPPXQLW\5LJKWWR.QRZ/DZ
1RWOLVWHG
865KRGH,VODQG57.
$FWLYDWHGFDUERQP &$6
&DOFLXPVXOIDWHGLK\GUDWH &$6
&DOLIRUQLD3URSRVLWLRQ
&DOLIRUQLD6DIH'ULQNLQJ:DWHUDQG7R[LF(QIRUFHPHQW$FWRI 3URSRVLWLRQ 7KLVPDWHULDO
LVQRWNQRZQWRFRQWDLQDQ\FKHPLFDOVFXUUHQWO\OLVWHGDVFDUFLQRJHQVRUUHSURGXFWLYHWR[LQV)RU
PRUHLQIRUPDWLRQJRWRZZZ3:DUQLQJVFDJRY
,QWHUQDWLRQDO,QYHQWRULHV
&RXQWU\ V RUUHJLRQ
$XVWUDOLD

,QYHQWRU\QDPH
$XVWUDOLDQ,QYHQWRU\RI&KHPLFDO6XEVWDQFHV $,&6

2QLQYHQWRU\ \HVQR
<HV

&DQDGD

'RPHVWLF6XEVWDQFHV/LVW '6/

1R

&DQDGD

1RQ'RPHVWLF6XEVWDQFHV/LVW 1'6/

1R

&KLQD

,QYHQWRU\RI([LVWLQJ&KHPLFDO6XEVWDQFHVLQ&KLQD ,(&6&

(XURSH

(XURSHDQ,QYHQWRU\RI([LVWLQJ&RPPHUFLDO&KHPLFDO
6XEVWDQFHV (,1(&6

1R

(XURSH

(XURSHDQ/LVWRI1RWLILHG&KHPLFDO6XEVWDQFHV (/,1&6

1R

-DSDQ

,QYHQWRU\RI([LVWLQJDQG1HZ&KHPLFDO6XEVWDQFHV (1&6

.RUHD

([LVWLQJ&KHPLFDOV/LVW (&/

<HV

1HZ=HDODQG

1HZ=HDODQG,QYHQWRU\

<HV

3KLOLSSLQHV

3KLOLSSLQH,QYHQWRU\RI&KHPLFDOVDQG&KHPLFDO6XEVWDQFHV
3,&&6

<HV

7DLZDQ

7DLZDQ&KHPLFDO6XEVWDQFH,QYHQWRU\ 7&6,

<HV

8QLWHG6WDWHV 3XHUWR5LFR

7R[LF6XEVWDQFHV&RQWURO$FW 76&$ ,QYHQWRU\

<HV

<HV

1R

$<HVLQGLFDWHVWKLVSURGXFWFRPSOLHVZLWKWKHLQYHQWRU\UHTXLUHPHQWVDGPLQLVWHUHGE\WKHJRYHUQLQJFRXQWU\ V 
$1RLQGLFDWHVWKDWRQHRUPRUHFRPSRQHQWVRIWKHSURGXFWDUHQRWOLVWHGRUH[HPSWIURPOLVWLQJRQWKHLQYHQWRU\DGPLQLVWHUHGE\WKHJRYHUQLQJ
FRXQWU\ V 

2WKHULQIRUPDWLRQLQFOXGLQJGDWHRISUHSDUDWLRQRUODVWUHYLVLRQ
,VVXHGDWH

)HEUXDU\

5HYLVLRQGDWH



9HUVLRQ


+HDOWK
)ODPPDELOLW\
3K\VLFDOKD]DUG

+0,6UDWLQJV

1)3$UDWLQJV




'LVFODLPHU



5HJHQHVLVFDQQRWDQWLFLSDWHDOOFRQGLWLRQVXQGHUZKLFKWKLVLQIRUPDWLRQDQGLWVSURGXFWRUWKH
SURGXFWVRIRWKHUPDQXIDFWXUHUVLQFRPELQDWLRQZLWKLWVSURGXFWPD\EHXVHG,WLVWKHXVHU¶V
UHVSRQVLELOLW\WRHQVXUHVDIHFRQGLWLRQVIRUKDQGOLQJVWRUDJHDQGGLVSRVDORIWKHSURGXFWDQGWR
DVVXPHOLDELOLW\IRUORVVLQMXU\GDPDJHRUH[SHQVHGXHWRLPSURSHUXVH7KHLQIRUPDWLRQLQWKH
VKHHWZDVZULWWHQEDVHGRQWKHEHVWNQRZOHGJHDQGH[SHULHQFHFXUUHQWO\DYDLODEOH

3HWUR)L[
9HUVLRQ5HYLVLRQGDWH,VVXHGDWH)HEUXDU\
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6$)(7<'$7$6+((7

,GHQWLILFDWLRQ
3URGXFWLGHQWLILHU

3HWUR)L[(OHFWURQ$FFHSWRU%OHQG

2WKHUPHDQVRILGHQWLILFDWLRQ

1RQH

5HFRPPHQGHGXVH

5HPHGLDWLRQRIVRLOVDQGJURXQGZDWHU

5HFRPPHQGHGUHVWULFWLRQV

1RQHNQRZQ

0DQXIDFWXUHU,PSRUWHU6XSSOLHU'LVWULEXWRULQIRUPDWLRQ
&RPSDQ\1DPH
$GGUHVV
*HQHUDOLQIRUPDWLRQ
(PDLO
(PHUJHQF\SKRQHQXPEHU
86$&DQDGD0H[LFR
,QWHUQDWLRQDO

5HJHQHVLV
&DOOH6RPEUD
6DQ&OHPHQWH&$86$

&XVWRPHU6HUYLFH#UHJHQHVLVFRP
)RU+D]DUGRXV0DWHULDOV,QFLGHQWV21/< VSLOOOHDNILUHH[SRVXUHRUDFFLGHQW FDOO
&+(075(&DW



+D]DUG V LGHQWLILFDWLRQ
3K\VLFDOKD]DUGV

1RWFODVVLILHG

+HDOWKKD]DUGV

6HULRXVH\HGDPDJHH\HLUULWDWLRQ

26+$GHILQHGKD]DUGV

1RWFODVVLILHG

/DEHOHOHPHQWV
+D]DUGV\PERO

1RQH

6LJQDOZRUG

:DUQLQJ

+D]DUGVWDWHPHQW

&DXVHVH\HLUULWDWLRQ

3UHFDXWLRQDU\VWDWHPHQW
3UHYHQWLRQ

:DVKWKRURXJKO\DIWHUKDQGOLQJ

&DWHJRU\%

5HVSRQVH

,ILQH\HV5LQVHFDXWLRXVO\ZLWKZDWHUIRUVHYHUDOPLQXWHV5HPRYHFRQWDFWOHQVHVLISUHVHQWDQG
HDV\WRGR&RQWLQXHULQVLQJ,IH\HLUULWDWLRQSHUVLVWV*HWPHGLFDODGYLFHDWWHQWLRQ

6WRUDJH

6WRUHDZD\IURPLQFRPSDWLEOHPDWHULDOV

'LVSRVDO

'LVSRVHRIZDVWHDQGUHVLGXHVLQDFFRUGDQFHZLWKORFDODXWKRULW\UHTXLUHPHQWV

+D]DUG V QRWRWKHUZLVH
FODVVLILHG +12&

1RQHNQRZQ

6XSSOHPHQWDOLQIRUPDWLRQ

1RQH

&RPSRVLWLRQLQIRUPDWLRQRQLQJUHGLHQWV
0L[WXUHV
&KHPLFDOQDPH

&$6QXPEHU



$PPRQLXPVXOIDWH





6RGLXPQLWUDWH





&RPSRVLWLRQFRPPHQWV

$OOFRQFHQWUDWLRQVDUHLQSHUFHQWE\ZHLJKWXQOHVVRWKHUZLVHLQGLFDWHG

)LUVWDLGPHDVXUHV
,QKDODWLRQ

0RYHWRIUHVKDLU&DOODSK\VLFLDQLIV\PSWRPVGHYHORSRUSHUVLVW

6NLQFRQWDFW

:DVKRIIZLWKVRDSDQGZDWHU*HWPHGLFDODWWHQWLRQLILUULWDWLRQGHYHORSVDQGSHUVLVWV

3HWUR)L[(OHFWURQ$FFHSWRU%OHQG
9HUVLRQ5HYLVLRQGDWH,VVXHGDWH$XJXVW
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(\HFRQWDFW

,QJHVWLRQ

'RQRWUXEH\HV,PPHGLDWHO\IOXVKH\HVZLWKSOHQW\RIZDWHUIRUDWOHDVWPLQXWHV5HPRYH
FRQWDFWOHQVHVLISUHVHQWDQGHDV\WRGR&RQWLQXHULQVLQJ*HWPHGLFDODWWHQWLRQLILUULWDWLRQ
GHYHORSVDQGSHUVLVWV
5LQVHPRXWK*HWPHGLFDODWWHQWLRQLIV\PSWRPVRFFXU

0RVWLPSRUWDQW
V\PSWRPVHIIHFWVDFXWHDQG
GHOD\HG

,UULWDWLRQRIH\HV([SRVHGLQGLYLGXDOVPD\H[SHULHQFHH\HWHDULQJUHGQHVVDQGGLVFRPIRUW'XVWV
PD\LUULWDWHWKHUHVSLUDWRU\WUDFWVNLQDQGH\HV

,QGLFDWLRQRILPPHGLDWH
PHGLFDODWWHQWLRQDQGVSHFLDO
WUHDWPHQWQHHGHG

3URYLGHJHQHUDOVXSSRUWLYHPHDVXUHVDQGWUHDWV\PSWRPDWLFDOO\.HHSYLFWLPXQGHUREVHUYDWLRQ
6\PSWRPVPD\EHGHOD\HG

*HQHUDOLQIRUPDWLRQ

(QVXUHWKDWPHGLFDOSHUVRQQHODUHDZDUHRIWKHPDWHULDO V LQYROYHGDQGWDNHSUHFDXWLRQVWR
SURWHFWWKHPVHOYHV

)LUHILJKWLQJPHDVXUHV
6XLWDEOHH[WLQJXLVKLQJPHGLD

8VHH[WLQJXLVKLQJDJHQWVXLWDEOHIRUW\SHRIVXUURXQGLQJILUH

8QVXLWDEOHH[WLQJXLVKLQJ
PHGLD

1RQHNQRZQ

6SHFLILFKD]DUGVDULVLQJIURP
WKHFKHPLFDO

'XULQJILUHJDVHVKD]DUGRXVWRKHDOWKPD\EHIRUPHG&RPEXVWLRQSURGXFWVPD\LQFOXGH
QLWURJHQR[LGHVVXOIXUR[LGHVDPPRQLD

6SHFLDOSURWHFWLYHHTXLSPHQW
DQGSUHFDXWLRQVIRUILUHILJKWHUV

6HOIFRQWDLQHGEUHDWKLQJDSSDUDWXVDQGIXOOSURWHFWLYHFORWKLQJPXVWEHZRUQLQFDVHRIILUH

)LUHILJKWLQJ
HTXLSPHQWLQVWUXFWLRQV

8VHZDWHUVSUD\WRFRROXQRSHQHGFRQWDLQHUV

6SHFLILFPHWKRGV

8VHVWDQGDUGILUHILJKWLQJSURFHGXUHVDQGFRQVLGHUWKHKD]DUGVRIRWKHULQYROYHGPDWHULDOV

*HQHUDOILUHKD]DUGV

0DWHULDOZLOOQRWEXUQ

$FFLGHQWDOUHOHDVHPHDVXUHV
3HUVRQDOSUHFDXWLRQV
SURWHFWLYHHTXLSPHQWDQG
HPHUJHQF\SURFHGXUHV
0HWKRGVDQGPDWHULDOVIRU
FRQWDLQPHQWDQGFOHDQLQJXS

.HHSXQQHFHVVDU\SHUVRQQHODZD\.HHSSHRSOHDZD\IURPDQGXSZLQGRIVSLOOOHDN:HDU
DSSURSULDWHSURWHFWLYHHTXLSPHQWDQGFORWKLQJGXULQJFOHDQXS'RQRWWRXFKGDPDJHGFRQWDLQHUV
RUVSLOOHGPDWHULDOXQOHVVZHDULQJDSSURSULDWHSURWHFWLYHFORWKLQJ(QVXUHDGHTXDWHYHQWLODWLRQ
/RFDODXWKRULWLHVVKRXOGEHDGYLVHGLIVLJQLILFDQWVSLOODJHVFDQQRWEHFRQWDLQHG)RUSHUVRQDO
SURWHFWLRQVHHVHFWLRQRIWKH6'6
$YRLGWKHJHQHUDWLRQRIGXVWVGXULQJFOHDQXS&ROOHFWGXVWXVLQJDYDFXXPFOHDQHUHTXLSSHGZLWK
+(3$ILOWHU6WRSWKHIORZRIPDWHULDOLIWKLVLVZLWKRXWULVN
/DUJH6SLOOV:HWGRZQZLWKZDWHUDQGGLNHIRUODWHUGLVSRVDO$EVRUELQYHUPLFXOLWHGU\VDQGRU
HDUWKDQGSODFHLQWRFRQWDLQHUV6KRYHOWKHPDWHULDOLQWRZDVWHFRQWDLQHU)ROORZLQJSURGXFW
UHFRYHU\IOXVKDUHDZLWKZDWHU
6PDOO6SLOOV6ZHHSXSRUYDFXXPXSVSLOODJHDQGFROOHFWLQVXLWDEOHFRQWDLQHUIRUGLVSRVDO:LSH
XSZLWKDEVRUEHQWPDWHULDO HJFORWKIOHHFH &OHDQVXUIDFHWKRURXJKO\WRUHPRYHUHVLGXDO
FRQWDPLQDWLRQ

(QYLURQPHQWDOSUHFDXWLRQV

1HYHUUHWXUQVSLOOVWRRULJLQDOFRQWDLQHUVIRUUHXVH)RUZDVWHGLVSRVDOVHHVHFWLRQRIWKH6'6
$YRLGGLVFKDUJHLQWRGUDLQVZDWHUFRXUVHVRURQWRWKHJURXQG

+DQGOLQJDQGVWRUDJH
3UHFDXWLRQVIRUVDIHKDQGOLQJ

&RQGLWLRQVIRUVDIHVWRUDJH
LQFOXGLQJDQ\LQFRPSDWLELOLWLHV

0LQLPL]HGXVWJHQHUDWLRQDQGDFFXPXODWLRQ3URYLGHDSSURSULDWHH[KDXVWYHQWLODWLRQDWSODFHV
ZKHUHGXVWLVIRUPHG$YRLGFRQWDFWZLWKH\HV:HDUDSSURSULDWHSHUVRQDOSURWHFWLYHHTXLSPHQW
2EVHUYHJRRGLQGXVWULDOK\JLHQHSUDFWLFHV
6WRUHLQWLJKWO\FORVHGFRQWDLQHU6WRUHLQDZHOOYHQWLODWHGSODFH6WRUHDZD\IURPLQFRPSDWLEOH
PDWHULDOV VHH6HFWLRQRIWKH6'6 

([SRVXUHFRQWUROVSHUVRQDOSURWHFWLRQ
2FFXSDWLRQDOH[SRVXUHOLPLWV

1RH[SRVXUHOLPLWVQRWHGIRULQJUHGLHQW V 

%LRORJLFDOOLPLWYDOXHV

1RELRORJLFDOH[SRVXUHOLPLWVQRWHGIRUWKHLQJUHGLHQW V 

3HWUR)L[(OHFWURQ$FFHSWRU%OHQG
9HUVLRQ5HYLVLRQGDWH,VVXHGDWH$XJXVW
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$SSURSULDWHHQJLQHHULQJ
FRQWUROV

*RRGJHQHUDOYHQWLODWLRQVKRXOGEHXVHG9HQWLODWLRQUDWHVVKRXOGEHPDWFKHGWRFRQGLWLRQV,I
DSSOLFDEOHXVHSURFHVVHQFORVXUHVORFDOH[KDXVWYHQWLODWLRQRURWKHUHQJLQHHULQJFRQWUROVWR
PDLQWDLQDLUERUQHOHYHOVEHORZUHFRPPHQGHGH[SRVXUHOLPLWV,IH[SRVXUHOLPLWVKDYHQRWEHHQ
HVWDEOLVKHGPDLQWDLQDLUERUQHOHYHOVWRDQDFFHSWDEOHOHYHO,IHQJLQHHULQJPHDVXUHVDUHQRW
VXIILFLHQWWRPDLQWDLQFRQFHQWUDWLRQVRIGXVWSDUWLFXODWHVEHORZWKH2FFXSDWLRQDO([SRVXUH/LPLW
2(/ VXLWDEOHUHVSLUDWRU\SURWHFWLRQPXVWEHZRUQ,IPDWHULDOLVJURXQGFXWRUXVHGLQDQ\
RSHUDWLRQZKLFKPD\JHQHUDWHGXVWVXVHDSSURSULDWHORFDOH[KDXVWYHQWLODWLRQWRNHHSH[SRVXUHV
EHORZWKHUHFRPPHQGHGH[SRVXUHOLPLWV3URYLGHH\HZDVKVWDWLRQ

,QGLYLGXDOSURWHFWLRQPHDVXUHVVXFKDVSHUVRQDOSURWHFWLYHHTXLSPHQW
8QYHQWHGWLJKWILWWLQJJRJJOHVVKRXOGEHZRUQLQGXVW\DUHDV
(\HIDFHSURWHFWLRQ
6NLQSURWHFWLRQ
+DQGSURWHFWLRQ
6NLQSURWHFWLRQ
2WKHU

:HDUDSSURSULDWHFKHPLFDOUHVLVWDQWJORYHV6XLWDEOHJORYHVFDQEHUHFRPPHQGHGE\WKHJORYH
VXSSOLHU
:HDUVXLWDEOHSURWHFWLYHFORWKLQJ

5HVSLUDWRU\SURWHFWLRQ

,QFDVHRILQVXIILFLHQWYHQWLODWLRQZHDUVXLWDEOHUHVSLUDWRU\HTXLSPHQW:HDU1,26+DSSURYHG
UHVSLUDWRUDSSURSULDWHIRUDLUERUQHH[SRVXUHDWWKHSRLQWRIXVH$SSURSULDWHUHVSLUDWRUVHOHFWLRQ
VKRXOGEHPDGHE\DTXDOLILHGSURIHVVLRQDO5HFRPPHQGHGXVH:HDUUHVSLUDWRUZLWKGXVWILOWHU

7KHUPDOKD]DUGV

:HDUDSSURSULDWHWKHUPDOSURWHFWLYHFORWKLQJZKHQQHFHVVDU\

*HQHUDOK\JLHQH
FRQVLGHUDWLRQV

$OZD\VREVHUYHJRRGSHUVRQDOK\JLHQHPHDVXUHVVXFKDVZDVKLQJDIWHUKDQGOLQJWKHPDWHULDO
DQGEHIRUHHDWLQJGULQNLQJDQGRUVPRNLQJ5RXWLQHO\ZDVKZRUNFORWKLQJDQGSURWHFWLYH
HTXLSPHQWWRUHPRYHFRQWDPLQDQWV

3K\VLFDODQGFKHPLFDOSURSHUWLHV
$SSHDUDQFH

 


3K\VLFDOVWDWH

6ROLG

)RUP

3RZGHU

&RORU

:KLWH

2GRU

1RWDYDLODEOH

2GRUWKUHVKROG

1RWDYDLODEOH

S+

1RWDYDLODEOH

0HOWLQJSRLQWIUHH]LQJSRLQW

1RWDYDLODEOH

,QLWLDOERLOLQJSRLQWDQGERLOLQJ
UDQJH

1RWDYDLODEOH

)ODVKSRLQW

1RWDYDLODEOH

(YDSRUDWLRQUDWH

1RWDYDLODEOH

)ODPPDELOLW\ VROLGJDV

7KLVPDWHULDOZLOOQRWEXUQ

8SSHUORZHUIODPPDELOLW\RUH[SORVLYHOLPLWV
1RWDYDLODEOH
)ODPPDELOLW\OLPLWORZHU

)ODPPDELOLW\OLPLWXSSHU


1RWDYDLODEOH

9DSRUSUHVVXUH

1RWDYDLODEOH

9DSRUGHQVLW\

1RWDYDLODEOH

5HODWLYHGHQVLW\

1RWDYDLODEOH

6ROXELOLW\ LHV
6ROXELOLW\ ZDWHU

1RWDYDLODEOH

3DUWLWLRQFRHIILFLHQW
QRFWDQROZDWHU

1RWDYDLODEOH

$XWRLJQLWLRQWHPSHUDWXUH

1RWDYDLODEOH

'HFRPSRVLWLRQWHPSHUDWXUH

1RWDYDLODEOH

9LVFRVLW\

1RWDYDLODEOH

2WKHULQIRUPDWLRQ
([SORVLYHSURSHUWLHV

1RWH[SORVLYH

2[LGL]LQJSURSHUWLHV

1RWR[LGL]LQJ

3HWUR)L[(OHFWURQ$FFHSWRU%OHQG
9HUVLRQ5HYLVLRQGDWH,VVXHGDWH$XJXVW
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6WDELOLW\DQGUHDFWLYLW\
5HDFWLYLW\

7KHSURGXFWLVVWDEOHDQGQRQUHDFWLYHXQGHUQRUPDOFRQGLWLRQVRIXVHVWRUDJHDQGWUDQVSRUW

&KHPLFDOVWDELOLW\

0DWHULDOLVVWDEOHXQGHUQRUPDOFRQGLWLRQV

3RVVLELOLW\RIKD]DUGRXV
UHDFWLRQV

1RGDQJHURXVUHDFWLRQNQRZQXQGHUFRQGLWLRQVRIQRUPDOXVH

&RQGLWLRQVWRDYRLG

&RQWDFWZLWKLQFRPSDWLEOHPDWHULDOV+HDW

,QFRPSDWLEOHPDWHULDOV

6WURQJUHGXFLQJDJHQWV6WURQJDFLGV

+D]DUGRXVGHFRPSRVLWLRQ
SURGXFWV

1RKD]DUGRXVGHFRPSRVLWLRQSURGXFWVDUHNQRZQ

7R[LFRORJLFDOLQIRUPDWLRQ
,QIRUPDWLRQRQOLNHO\URXWHVRIH[SRVXUH
'XVWPD\LUULWDWHUHVSLUDWRU\V\VWHP
,QKDODWLRQ
6NLQFRQWDFW

'XVWRUSRZGHUPD\LUULWDWHWKHVNLQ

(\HFRQWDFW

&DXVHVH\HLUULWDWLRQ

,QJHVWLRQ

0D\FDXVHGLVFRPIRUWLIVZDOORZHG

6\PSWRPVUHODWHGWRWKH
SK\VLFDOFKHPLFDODQG
WR[LFRORJLFDOFKDUDFWHULVWLFV

,UULWDWLRQRIH\HV([SRVHGLQGLYLGXDOVPD\H[SHULHQFHH\HWHDULQJUHGQHVVDQGGLVFRPIRUW'XVWV
PD\LUULWDWHWKHUHVSLUDWRU\WUDFWVNLQDQGH\HV

,QIRUPDWLRQRQWR[LFRORJLFDOHIIHFWV
$FXWHWR[LFLW\

1RWH[SHFWHGWREHDFXWHO\WR[LF

6NLQFRUURVLRQLUULWDWLRQ

3URORQJHGVNLQFRQWDFWPD\FDXVHWHPSRUDU\LUULWDWLRQ

6HULRXVH\HGDPDJHH\H
LUULWDWLRQ

&DXVHVH\HLUULWDWLRQ

5HVSLUDWRU\RUVNLQVHQVLWL]DWLRQ
1RWDUHVSLUDWRU\VHQVLWL]HU
5HVSLUDWRU\VHQVLWL]DWLRQ
6NLQVHQVLWL]DWLRQ

7KLVSURGXFWLVQRWH[SHFWHGWRFDXVHVNLQVHQVLWL]DWLRQ

*HUPFHOOPXWDJHQLFLW\

1RGDWDDYDLODEOHWRLQGLFDWHSURGXFWRUDQ\FRPSRQHQWVSUHVHQWDWJUHDWHUWKDQDUH
PXWDJHQLFRUJHQRWR[LF

&DUFLQRJHQLFLW\

1RWFODVVLILDEOHDVWRFDUFLQRJHQLFLW\WRKXPDQV

,$5&0RQRJUDSKV2YHUDOO(YDOXDWLRQRI&DUFLQRJHQLFLW\
1RWOLVWHG
1735HSRUWRQ&DUFLQRJHQV
1RWOLVWHG
26+$6SHFLILFDOO\5HJXODWHG6XEVWDQFHV &)5
1RWUHJXODWHG
7KLVSURGXFWLVQRWH[SHFWHGWRFDXVHUHSURGXFWLYHRUGHYHORSPHQWDOHIIHFWV
5HSURGXFWLYHWR[LFLW\
6SHFLILFWDUJHWRUJDQWR[LFLW\
VLQJOHH[SRVXUH

1RWFODVVLILHG

6SHFLILFWDUJHWRUJDQWR[LFLW\
UHSHDWHGH[SRVXUH

1RWFODVVLILHG

$VSLUDWLRQKD]DUG

1RWDQDVSLUDWLRQKD]DUG

)XUWKHULQIRUPDWLRQ

1LWUDWHSRLVRQLQJUHVXOWLQJLQPHWKHPRJORELQHPLDPDQLIHVWHGDVF\DQRVLVLVUDUHEXWSRVVLEOHIRU
SHRSOHZLWKVSHFLILFVXVFHSWLELOLW\WUDLWV

(FRORJLFDOLQIRUPDWLRQ

3HUVLVWHQFHDQGGHJUDGDELOLW\

7KHSURGXFWLVQRWFODVVLILHGDVHQYLURQPHQWDOO\KD]DUGRXV+RZHYHUWKLVGRHVQRWH[FOXGHWKH
SRVVLELOLW\WKDWODUJHRUIUHTXHQWVSLOOVFDQKDYHDKDUPIXORUGDPDJLQJHIIHFWRQWKHHQYLURQPHQW
7KHSURGXFWVROHO\FRQVLVWVRILQRUJDQLFFRPSRXQGVZKLFKDUHQRWELRGHJUDGDEOH

%LRDFFXPXODWLYHSRWHQWLDO

1RGDWDDYDLODEOH

0RELOLW\LQVRLO

1RGDWDDYDLODEOH

2WKHUDGYHUVHHIIHFWV

1RQHNQRZQ

(FRWR[LFLW\

3HWUR)L[(OHFWURQ$FFHSWRU%OHQG
9HUVLRQ5HYLVLRQGDWH,VVXHGDWH$XJXVW

6'686



'LVSRVDOFRQVLGHUDWLRQV
'LVSRVDOLQVWUXFWLRQV
/RFDOGLVSRVDOUHJXODWLRQV
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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 4th 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:
•

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.

•

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.

•

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.

1

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:
x

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.

x

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

x

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
2

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.
x

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:
x

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.

x

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.
x

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.

x

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.

x

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
4

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:
•

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;

•

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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SITESAFETYPLANACCEPTANCEANDACKNOWLEDGMENTFORM
SITESAFETYPLANAMENDMENTS
DRILLINGPROTOCOLS
HEATANDCOLDSTRESSSAFETY
CHEMICALHAZARDS
FIELDACCIDENTREPORT

STATEMENTOFCOMMITMENT
OnͲsite 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 workͲrelated 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
mannerthatprotectspersonneltothemaximumreasonableextent.
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.
Contractorsandsuppliersareretainedasindependentcontractorsandareresponsibleforensuring
thehealthandsafetyoftheirownemployees.




























1.0
INTRODUCTIONANDSITEENTRYREQUIREMENTS
This document describes the health and safety guidelines developed by P.W. Grosser Consulting,
Inc.(PWGC)attherequestof2044thAvenue,LLCfortheinterimremedialactivitiestobeperformed
at the Site to protect onͲsite personnel, visitors, and the public from exposure to hazardous
materialsorwastes.InaccordancewiththeOccupationalSafetyandHealthAdministration(OSHA)
29CFRPart1910.120HazardousWasteOperationsandEmergencyResponseFinalrule,thisHASP,
including the attachments, addresses safety and health hazards relating to each phase of the
remedialactionandisbasedonthebestinformationavailable.TheHASPmayberevisedbyPWGC
at the request of 204 4th Avenue, LLC, upon receipt of new information regarding site conditions.
Changeswillbedocumentedbywrittenamendments.
1.1
SiteSafetyPlanAcknowledgmentandAmendments
ThePWGCFieldHydrogeologistisresponsibleforinformingpersonnelenteringtheworkareaofthe
contentsofthisplan.ASiteSafetyAcknowledgementFormisincludedasAppendixA.
Site conditions may warrant an amendment to the HASP. Amendments to the HASP are
acknowledgedbycompletingformsincludedinAppendixB.
1.2
DailySafetyMeetings
Eachdaybeforeworkbegins;PWGCwillholdsafety(tailgateortoolbox)meetingstoensurethat
onͲsite personnel understand the site conditions and operating procedures as well as addressing
safetyquestionsandconcernsrelatedtotheremedialaction.Projectstaffwilldiscussandremedy
healthandsafetyissuesatthesemeetings.
1.3
KeyPersonnelͲRolesandResponsibilities
Thefollowingkeypersonnelareplannedforthisproject:
x

ProjectManager–RyanMorley,PG.

x

FieldHydrogeologists–JayUsmonov,LeannaBalestra,and/orWillHamilton.





Theproject managerisresponsibleforoverallprojectadministrationand,withguidancefromthe
FieldHydrogeologist,forsupervisingtheimplementationofthisHASP.TheFieldHydrogeologistwill
conduct daily (tail gate or tool box) safety meetings at the project site and oversee daily safety
issues.Each subcontractorandsupplier(definedasanOSHAemployer)isalsoresponsibleforthe
health and safety of its employees. If there is any dispute about health and safety or project
activities,onͲsitepersonnelwillattempttoresolvetheissue.Iftheissuecannotberesolvedatthe
site,thentheprojectmanagerwillbeconsulted.
TheFieldHydrogeologistisresponsibleforthefollowing:
1. Educating personnel about information in this HASP and other safety requirements to be
observedduringsiteoperations,including,butnotlimitedto,designationofworkzonesand
levelsofprotectionandemergencyproceduresdealingwithfireandfirstaid.
2. Coordinating site safety decisions with the PWGC project manager and site appointed
constructionsafetymanager.

3. Maintainingtheworkzoneentry/exitlogandsiteentry/exitlog.
4. Maintaining records of safety problems, corrective measures and documentation of
chemical exposures or physical injuries (the site safety officer will document these
conditionsinaboundnotebookandmaintainacopyofthenotebookonͲsite).
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
appropriatekeypersonnel.



2.0
SITEBACKGROUNDANDSCOPEOFWORK
The Site is located in the Borough of Brooklyn and is identified as Block 434 and Lot 35. The Site
measures19,000squareͲfeetandisanactiveSpeedwaygasolinestationwhichisimprovedwitha
360Ͳsquare foot atͲgrade storage building, a cashier’s kiosk, and a canopy covering the pump
islands.
At the request of 204 4th 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
injectionsusingadirectpushdrillrig,removalofimpactedsoilsusinganexcavator,theinstallation
ofavapormitigationsystem,andtheconstructionofasitecoversystem.

3.0
HAZARDASSESSMENT
This section identifies the hazards associated with the proposed scope of work, general site
operationswhichmayalsobeconductedatsite,andthestandardoperatingprocedures(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

ActivityͲSpecificHazardsandStandardOperatingProcedures

3.1.1

DrillingandInjectionOperations

Chemical injections using Geoprobe® direct push technology (or equivalent) will be performed as
partoftheproposedremedialaction.SubcontractorsshallfollowtheGeoprobe®directpushdrillrig
StandardOperatingProcedures(orequivalent).DrillingsaferyprotocolsareincludedasAppendixC.
Handlingofremediationchemicals,namelyPetroFix,providedbyRegenesiswillinaccordancewith
the manufacture’s instructions. Hazards associated with direct push drill rigs and the PetroFix
productandareasfollows:
x

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
thesetypesofmachineryareoperating.

x

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
monitoredcontinuously(firewatch).

x

Manualliftingofheavyobjectsmay berequired.Failuretofollowproperlifting 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
treatmentandrecoveryperiods.

x

Adrillrigwillbeusedtoinstallinjectionpointswhererequired.Workingwithornearheavy
equipment poses many potential hazards, including electrocution, fire/explosion, being
struckbyoragainst,orpinched/caught/crushedby,andcanresultinseriousphysicalharm.

x

PetroFixisanactivatedcarbonfluiddesignedtodegradepetroleumhydrocarbonswhichis
provided with an electron acceptor blend to enhance the degradation activity. Direct skin
contact,inhalation,andinjectionaretobeavoidedduringhandlingandinjectionactivities.

x

Encountering underground utilities may pose electrical hazards to workers. Additionally,
overhead electrical lines can be a concern during drilling operations. Potential adverse
effectsofelectricalhazardsincludeburnsandelectrocution,whichcouldresultindeath.

x

Sitetraffic,automobileandpedestrian,mustbedivertedawayfromthedrillingworkzone.
Propersignageandbarricadingmustbeerectedaroundtheworkzoneandpersonnelmust
bewearinghighͲvisibilitysafetygear.Signageshouldbeeasilynoticeableanddirecttrafficin
asingulardirection.

3.1.2

WorkinExtremeTemperatures

Work under extremely hot or cold weather conditions requires special protocols to minimize the
chancethatemployeeswillbeaffectedbyheatorcoldstress.Asnecessary,PWGCshallfollowthe
heatandcoldstresssafetyprotocolsincludedasAppendixD.
3.1.3

DustControlandMonitoring

Dust generated during work activities may contain contaminants associated with the site
characteristics.Dustgenerationisnotanticipatedduringthesubsurfaceinvestigation.Intheevent
that fugitive dust is generated, PWGC shall control the dust by wetting the working surface with
water,orotherapprovedmethodofdustsuppression.
3.2
ChemicalHazards
HistoricenvironmentalinvestigationsatthesubjectsiteandthroughoutthefiveboroughsofNew
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
chemicalswhichwillbeappliedaspartoftheremedialaction.
Theprimaryroutesofexposuretocontaminantsinsoilareinhalation,ingestionandabsorption.
AppendixEincludesinformationsheetsforthepotentialchemicalsthatmaybeencounteredatthe
site.
3.2.1

RespirableDust

Theremedialactionactivitiesmaygenerateparticulatedust.Ifvisibleobservationdetectselevated
levelsofdustorelevatedlevelsaredetectedduringCAMPmaonitoring,aprogramofwettingwillbe
employed by the site safety officer. If monitoring detects concentrations greater than 150 ʅg/m3
over daily background, PWGC will take corrective actions as defined herein, including the use of
waterfordustsuppressionandifthisisnoteffective,requiringworkerstowearAPRswithefficiency
particulateair(HEPA)cartridges.
Absorption pathways for dust and direct contact with soils will be mitigated with the
implementationoflatexgloves,handwashing,anddecontaminationexerciseswhennecessary.

4.2.2

OrganicVapors

ThepotentialforisolatedareasofVOCsimpactsexists.Therefore,remedialactivitiesmaycausethe
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
concentrationsexceedactionlevelsshownbelow.
PIDResponse
Sustainedreadingsof5ppmorgreater
Sustainedreadingsof5ppmorgreaterthatdonot
subsideafterventing

Action
Shutdowndrillingequipmentandallowareatovent.Resumewhen
readingsreturntobackground
ReͲevaluaterespiratoryprotectionasupgrademayberequired.


3.3
GeneralSiteHazards
ApplicableOSHA29CFR1910.120(m)standardsforilluminationshallapply.Workistobeconducted
duringdaylighthourswheneverpossible.
Electrical power must be provided through a ground fault circuit interrupter. Applicable OSHA 29
CFR1926SubpartKstandardsforuseofelectricityshallapply.
Workinginandaroundthesitewillposeslip,tripandfallhazardsduetoslipperysurfacesthatmay
beoilcovered,surfaceddebris,orsurfaceswhicharewetfromrainorice.Fallsmayresultintwisted
ankles,brokenbones,headtraumaorbackinjuries.
Protective eye wear shall be donned in Level D during drilling, chemical injection, and excavation
activities,andwhendirectedbythesitesafetyofficer.
Overhead and underground utilities shall be identified, and/or inspected and appropriate safety
precautionstakenbeforeconductingoperationswherethereispotentialforcontactorinterference.


4.0
PERSONALPROTECTIVEEQUIPMENT
Personalprotectiveequipment(PPE)shallbeselectedinaccordancewithOSHA29CFR1910.120(c),
(g),and1910.132.ProtectiveequipmentshallbeNIOSHapprovedandrespiratoryprotectionshall
conformtoOSHA29CFRPart1910.133and1910.134specifications;headprotectionshallconform
to1910.135;eyeandfaceprotectionshallconformto1910.133;andfootprotectionshallconform
to 1910.136. The only true difference among the levels of protection from D through B is the
additionofthetypeofrespiratoryprotection.ItisanticipatedthatworkwillbeperformedinLevel
DPPE.
4.1
LevelD
LevelDPPEshallbedonnedwhentheatmospherecontainsnoknownhazardsandworkfunctions
preclude splashes, immersion, or the potential for inhalation of, or contact with, hazardous
concentrationsofharmfulchemicals.LevelDPPEconsistsof:
x

standardworkuniform,coveralls,orTyvek,asneeded;

x

steeltoeworkboots;

x

hardhat;

x

gloves,asneeded;

x

safetyglasses;

x

hearingprotection;

x

equipmentreplacementsareavailableasneeded.

5.0
CONTINGENCYPLAN/EMERGENCYRESPONSEPLAN
Sitepersonnelmustbepreparedintheeventofanemergency.Emergenciescantakemanyforms:
illnesses, injuries, chemical exposure, fires, explosions, spills, leaks, releases of harmful
contaminants,orsuddenchangesintheweather.
Emergency telephone numbers and a map to the hospital (Figure 1) will be posted onͲsite. Site
personnelshouldbefamiliarwiththeemergencyprocedures,andthelocationsofsitesafety,first
aid,andcommunicationequipment.AsiteaccidentformisincludedasAppendixF.
5.1
EmergencyEquipmentOnͲsite
Privatetelephones:

Sitepersonnel.
TwoͲwayradios:



Sitepersonnelwherenecessary.

EmergencyAlarms:



OnͲsitevehiclehorns*.

Firstaidkits:



OnͲsite,invehiclesoroffice.



OnͲsite,inofficeoronequipment.



Fireextinguisher:

5.2
EmergencyTelephoneNumbers
GeneralEmergencies 





911

NewYorkCityPolice









911

NewYorkPresbyterian–BrooklynMethodist

1Ͳ718Ͳ780Ͳ3000

NYSDECSpillsDivision 





1Ͳ800Ͳ457Ͳ7362

NYSDECHazardousWasteDivision





1Ͳ718Ͳ482Ͳ4994

NYCDEP







1Ͳ718Ͳ699Ͳ9811

NYCDepartmentofHealth







1Ͳ212Ͳ788Ͳ4711

NYCFireDepartment 







911

NationalResponseCenter







1Ͳ800Ͳ424Ͳ8802

PoisonControl 









1Ͳ212Ͳ340Ͳ4494

ProjectManager









1Ͳ631Ͳ589Ͳ6353

Health&SafetyOfficer 







1Ͳ631Ͳ589Ͳ6353





1Ͳ631Ͳ589Ͳ6353







AlternateHealth&SafetyOfficer

5.3
PersonnelResponsibilitiesduringanEmergency
The project manager is primarily responsible for responding to and correcting any emergency
situations.However,intheabsenceoftheprojectmanager,thePWGCFieldHydrogeologistshallact
astheprojectmanager’sonͲsitedesigneeandperformthefollowingtasks:
x

Takeappropriatemeasurestoprotectpersonnel;

x

Ensure that appropriate federal, state, and local agencies are informed, and emergency
responseplansarecoordinated.Intheeventoffireorexplosion,thelocalfiredepartment
should be summoned immediately. If toxic materials are released to the air, the local
authoritiesshouldbeinformedinordertoassesstheneedforevacuation;

x

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

x

Determinethecauseofincidentsandmakerecommendationstopreventrecurrence;and,

x

Ensurethatallrequiredreportshavebeenprepared.

5.4
MedicalEmergencies
Apersonwhobecomesillorinjured,firstaidwillbeadministeredwhilewaitingforanambulanceor
paramedics.AFieldAccidentReport(AppendixD)mustbefilledoutforanyinjury.
Apersontransportinganinjured/exposedpersontoaclinicorhospitalfortreatmentwilltakethe
directionstothehospitalandinformationonthechemical(s)towhichtheymayhavebeenexposed.
5.5
FireorExplosion
Intheeventofafireorexplosion,thelocalfiredepartmentwillbesummonedimmediately.PWGC
willadvisethefirecommanderofthelocation,natureandidentificationofthehazardousmaterials

onͲsite.Ifitissafetodoso,sitepersonnelmay:
x

usefirefightingequipmentavailableonsite;or,

x

removeorisolateflammableorotherhazardousmaterialsthatmaycontributetothefire.

5.6
EvacuationRoutes
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,andthenewroutewillbereviewed.
Underextremeemergencyconditions,evacuationistobeimmediatewithoutregardforequipment.
Theevacuationsignalwillbeacontinuousblastofavehiclehorn,ifpossible,and/orbyverbal/radio
communication.Whenevacuatingthesite,personnelwillfollowtheseinstructions:
x

Keepupwindofsmoke,vapors,orspilllocation.

x

Exitthroughthedecontaminationcorridorifpossible.

x

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
exclusionzoneorinasafeplace.

x

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/exitlog.

x

If emergency site evacuation is necessary, all personnel are to escape the emergency
situationanddecontaminatetothemaximumextentpractical.


HASPFIGURE

¯
^

F
G

Hospitals

^

ProjectSites

F
G

Route

HOSPITAL ROUTE
NEWYORK-PRESBYTERIAN
BROOKLYN METHODIST

Site Address:

204 4th Ave,
Brooklyn, NY
Prepared For:

P.W. Grosser Consulting
630 Johnson Avenue
Bohemia, NY

Hospital Contact Info: 718-780-3000
0

470

940

1,410

Feet
1,880

Project:
Date:
Coord. Sys:

AHI1903

Drawn by:

1/25/2019 Approved by:

NAD83 StatePlane NY - Long Island

Figure No:

1
Unauthorized alteration or addition to this drawing and related documents is a violation of Sec. 7209 of the N.Y.S. Education Law
Document Path: W:\Projects\A-D\AHI\1903\mapfiles\Hospital-Route.mxd

TJS
RM

HASPAPPENDIXA
SITESAFETYACKNOWLEDGMENTFORM






























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.

I have read, or have been informed of, the Health and Safety Plan/Emergency Action Plan and understand the information
presented. I will comply with the provisions contained therein.

Name (Print and Sign)

Date

HASPAPPENDIXB
SITESAFETYPLANAMMENDMENTFORM

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

HASPAPPENDIXC
DRILLINGPROTOCOLS



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

x
x
x
x
x
x
x
x
x

x
x
x

All site personnel should know the location of the rig emergency shut-off switch prior to beginning
operations.
The rig should be inspected prior to operation to ensure that it is in proper working condition and that
all safety devices are functioning.
Each rig should have a first-aid kit and fire extinguisher which should be inspected to ensure that they
are adequate.
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.
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.
Prior to drilling, the site must be checked to determine whether it can accommodate the rig and supplies
and provide a safe working area.
The drill rig mast (derrick) must be lowered prior to moving between drilling locations.
The drill rig masts should not be raised if the rig will not be at least 20 feet away from overhead utilities.
The location of underground utilities should be determined prior to erecting the rig.
The drill rigs must be properly erected, leveled and stabilized prior to drilling.
The operator must shut down the vehicle engine before leaving the vicinity of the machine.
All personnel not directly involved in operating the rig or in sampling should remain clear of the drilling
equipment when it is in operation.
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.
When climbing to or working on a derrick platform that is higher than 20 feet, a safety climbing device
should be used.
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.
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.

HASPAPPENDIXD
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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.

6. 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.
7. 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.
8. Treatment of heat stroke: Move the victim to a cool, air-conditioned environment. Place victim in a semireclined 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;
x

Muscle cramps

x

Cramps in the hands, legs, feet and abdomen

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

Pale, cool moist skin

x

Core temperature elevated 1-2o

x

Thirst

x

Anxiety

x

Rapid heart rate

x

Heavy sweating

x

Dizziness

x

Nausea

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;
x

Red, hot, dry skin

x

Lack of perspiration

x

Seizures

x

Dizziness and confusion

x

Strong, rapid pulse

x

Core temperature of 104o or above

x

Coma
HEAT STRESS INDICATORS

Heat stress indicator:

When to measure:

If Exceeds:

Action:

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
is under tongue for 3
minutes)

Shorten next work
period by 33%

100.6°F (after
thermometer is under
tongue for 3 minutes)

Prohibit work in
impermeable clothing

Body Weight

1. Before workday
begins

Increase fluid intake

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.

Prevention
Institute the following steps to prevent overexposure of workers to cold:
1. Maintain body core temperature at 98.6oF 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.
2. 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.
3. Adjust work schedules to provide adequate rest periods. When feasible, rotate personnel and perform
work during the warmer hours of the day.
4. Provide heated shelter. Workers should remove their outer layer(s) of clothing while in the shelter to
allow sweat to evaporate.
5. 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.
6. 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.

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

Freezing

Hard

Hard

Blotchy, white to yellow-grey to
grey

1. Frostnip is the 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

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)

99-96

37-35.5

95-91

35.5-32.7

Symptoms
Intense uncontrollable shivering

Violent shivering persists. If victim is conscious, has difficulty
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

80-78

27.1-25.5

Victim becomes unconscious. He does not respond to the spoken
word. Most reflexes cease to function. Heartbeat becomes erratic

Below 25.5

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

Below 78

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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INDENO(1,2,3-cd)PYRENE

0730
March 1999

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

TYPES OF
HAZARD/
EXPOSURE

o-Phenylenepyrene
2,3-Phenylenepyrene
C22H12
Molecular mass: 276.3

ACUTE HAZARDS/SYMPTOMS

PREVENTION

FIRST AID/FIRE FIGHTING

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
combination with breathing
protection.

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
work.

Rinse mouth. Refer for medical
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
International
Programme on
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
Routes of exposure
The substance can be absorbed into the body by inhalation of its
aerosol and through the skin.

Physical State; Appearance
YELLOW CRYSTALS
Chemical dangers
Upon heating, toxic fumes are formed.
Occupational exposure limits
TLV not established.
MAK: Carcinogen category: 2; (DFG 2004).

Inhalation risk
Evaporation at 20•C is negligible; a harmful concentration of
airborne particles can, however, be reached quickly.
Effects of long-term or repeated exposure
This substance is possibly carcinogenic to humans.

PHYSICAL PROPERTIES
Boiling point: 536•C
Melting point: 164•C

Solubility in water: none
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 3.
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

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 2005

BARIUM

1052
October 1999

CAS No: 7440-39-3
RTECS No: CQ8370000
UN No: 1400
TYPES OF
HAZARD/
EXPOSURE

Ba
Atomic mass: 137.3

ACUTE HAZARDS/SYMPTOMS

PREVENTION

FIRST AID/FIRE FIGHTING

FIRE

Flammable. Many reactions may
cause fire or explosion.

NO open flames, NO sparks, and
NO smoking. NO contact with water.

Special powder, dry sand, NO
hydrous agents, NO water.

EXPLOSION

Finely dispersed particles form
explosive mixtures in air.

Prevent deposition of dust; closed
system, dust explosion-proof
electrical equipment and lighting.

EXPOSURE

PREVENT DISPERSION OF DUST!
STRICT HYGIENE!

Inhalation

Cough. Sore throat.

Local exhaust or breathing
protection.

Fresh air, rest. Refer for medical
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
work.

Rinse mouth. Refer for medical
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: II

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

Prepared in the context of cooperation between the International
Programme on Chemical Safety and the European Commission
© IPCS 2000
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1052

BARIUM
IMPORTANT DATA

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

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 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/m3 (as TWA) (ACGIH 1999).

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

Density: 3.6 g/cm3
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
RTECS No: GB4200000

TYPES OF
HAZARD/
EXPOSURE

FIRE

Chrome
(powder)
Cr
Atomic mass: 52.0

ACUTE HAZARDS/SYMPTOMS

PREVENTION

FIRST AID/FIRE FIGHTING

Combustible under specific
conditions.

No open flames if in powder form.

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

EXPLOSION

Prevent deposition of dust; closed
system, dust explosion-proof
electrical equipment and lighting.

EXPOSURE

PREVENT DISPERSION OF DUST!
Local exhaust or breathing
protection.

Fresh air, rest.

Protective gloves.

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

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
work.

Rinse mouth.

SPILLAGE DISPOSAL

PACKAGING & LABELLING

Inhalation

Cough.

Skin

Eyes

Redness.

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

IPCS
International
Programme on
Chemical Safety

SAFE STORAGE

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.

0029

CHROMIUM
IMPORTANT DATA
Inhalation risk
A harmful concentration of airborne particles can be reached
quickly when dispersed.

Physical State; Appearance
GREY POWDER
Physical dangers
Dust explosion possible if in powder or granular form, mixed with
air.

Effects of short-term exposure
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(III) compounds) 0.5 mg/m3 as TWA; A4;
(ACGIH 2004).
MAK not established.

PHYSICAL PROPERTIES
Boiling point: 2642••C
Melting point: 1900••C

Density: 7.15 g/cm3
Solubility in water: none

ENVIRONMENTAL DATA

NOTES
The surface of the chromium particles is oxidized to chromium(III)oxide in air.
See ICSC 1531 Chromium(III) 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
©IPCS 2004

LEAD

0052
October 2002

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

TYPES OF
HAZARD/
EXPOSURE

Lead metal
Plumbum
(powder)
Pb
Atomic mass: 207.2

ACUTE HAZARDS/SYMPTOMS

PREVENTION

FIRST AID/FIRE FIGHTING

FIRE

Not combustible. Gives off irritating
or toxic fumes (or gases) in a fire.

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

EXPLOSION

Finely dispersed particles form
explosive mixtures in air.

Prevent deposition of dust; closed
system, dust explosion-proof
electrical equipment and lighting.

EXPOSURE

See EFFECTS OF LONG-TERM
OR REPEATED EXPOSURE.

PREVENT DISPERSION OF DUST!
AVOID EXPOSURE OF
(PREGNANT) WOMEN!

Inhalation

Local exhaust or breathing
protection.

Fresh air, rest.

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.

Do not eat, drink, or smoke during
work. Wash hands before eating.

Rinse mouth. Give plenty of water to
drink. Refer for medical attention.

Ingestion

Abdominal pain. Nausea. Vomiting.

SPILLAGE DISPOSAL

PACKAGING & LABELLING

Sweep spilled substance into containers; if
appropriate, moisten first to prevent dusting.
Carefully collect remainder, then remove to safe
place. Do NOT let this chemical enter the
environment. Personal protection: P3 filter respirator
for toxic particles.
EMERGENCY RESPONSE

SAFE STORAGE
Separated from food and feedstuffs and incompatible materials. See
Chemical Dangers.
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0052

LEAD
IMPORTANT DATA

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

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

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

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

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.

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.

Occupational exposure limits
TLV: 0.05 mg/m3 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/m3; (EU 2002).

PHYSICAL PROPERTIES
Boiling point: 1740••C
Melting point: 327.5••C

Density: 11.34 g/cm3
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
©IPCS 2005

MERCURY

0056
April 2004

CAS No: 7439-97-6
RTECS No: OV4550000
UN No: 2809
EC No: 080-001-00-0
TYPES OF
HAZARD/
EXPOSURE

Quicksilver
Liquid silver
Hg
Atomic mass: 200.6

ACUTE HAZARDS/SYMPTOMS

PREVENTION

FIRST AID/FIRE FIGHTING

FIRE

Not combustible. Gives off irritating
or toxic fumes (or gases) in a fire.

In case of fire in the surroundings:
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
EXPOSURE OF (PREGNANT)
WOMEN! AVOID EXPOSURE OF
ADOLESCENTS AND CHILDREN!

IN ALL CASES CONSULT A
DOCTOR!

Inhalation

Abdominal pain. Cough. Diarrhoea.
Shortness of breath. Vomiting.
Fever or elevated body
temperature.

Local exhaust or breathing
protection.

Fresh air, rest. Artificial respiration if
indicated. Refer for medical
attention.

Skin

MAY BE ABSORBED! Redness.

Protective gloves. Protective
clothing.

Remove contaminated clothes.
Rinse and then wash skin with water
and soap. Refer for medical
attention.

Eyes

Face shield, or eye protection in
combination with breathing
protection.

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
work. Wash hands before eating.

Refer for medical attention.

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: III

EMERGENCY RESPONSE

STORAGE

Transport Emergency Card: TEC (R)-80GC9-II+III

Provision to contain effluent from fire extinguishing. Separated from food
and feedstuffs. Well closed.

IPCS
International
Programme on
Chemical Safety

Special material. Do not transport
with food and feedstuffs.

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.

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

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.

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

Occupational exposure limits
TLV: 0.025 mg/m3 as TWA; (skin); A4; BEI issued; (ACGIH
2004).
MAK: 0.1 mg/m3; Sh; Peak limitation category: II(8); Carcinogen
category: 3B; (DFG 2003).

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••C (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
©IPCS 2004

NICKEL

0062
October 2001

CAS No: 7440-02-0
RTECS No: QR5950000
EC No: 028-002-00-7
TYPES OF
HAZARD/
EXPOSURE

(powder)
Ni
Atomic mass: 58.7

ACUTE HAZARDS/SYMPTOMS

FIRE

Flammable as dust. Toxic fumes
may be released in a fire.

EXPLOSION

Finely dispersed particles form
explosive mixtures in air.

EXPOSURE

PREVENTION

FIRST AID/FIRE FIGHTING
Dry sand. NO carbon dioxide. NO
water.

Prevent deposition of dust; closed
system, dust explosion-proof
electrical equipment and lighting.
PREVENT DISPERSION OF DUST!
AVOID ALL CONTACT!
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 combination with breathing
protection.

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
work.

Rinse mouth.

SPILLAGE DISPOSAL

PACKAGING & LABELLING

Vacuum spilled material. Carefully collect remainder,
then remove to safe place. Personal protection: P2
filter respirator for harmful particles.

Xn Symbol
R: 40-43
S: (2-)22-36

EMERGENCY RESPONSE

SAFE STORAGE

Inhalation

Cough. Shortness of breath.

Separated from strong acids.
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0062

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

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/m3 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).

Inhalation risk
Evaporation at 20••C 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••C

Density: 8.9 g/cm3
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
©IPCS 2005

ZINC POWDER

1205
October 1994

CAS No: 7440-66-6
RTECS No: ZG8600000
UN No: 1436 (zinc powder or dust)
EC No: 030-001-00-1

TYPES OF
HAZARD/
EXPOSURE

Blue powder
Merrillite
(powder)
Zn
Atomic mass: 65.4

ACUTE HAZARDS/SYMPTOMS

PREVENTION

FIRST AID/FIRE FIGHTING

FIRE

Highly flammable. Many reactions
may cause fire or explosion. Gives
off irritating or toxic fumes (or
gases) in a fire.

NO open flames, NO sparks, and
NO smoking. NO contact with
acid(s), base(s) and incompatible
substances (see Chemical
Dangers).

Special powder, dry sand, NO other
agents. NO water.

EXPLOSION

Risk of fire and explosion on
contact with acid(s), base(s), water
and incompatible substances.

Closed system, ventilation,
explosion-proof electrical equipment
and lighting. Prevent build-up of
electrostatic charges (e.g., by
grounding). Prevent deposition of
dust.

In case of fire: cool drums, etc., by
spraying with water but avoid
contact of the substance with water.

EXPOSURE

PREVENT DISPERSION OF DUST!
STRICT HYGIENE!

Inhalation

Metallic taste and metal fume
fever. Symptoms may be delayed
(see Notes).

Local exhaust.

Fresh air, rest. Refer for medical
attention.

Skin

Dry skin.

Protective gloves.

Rinse and then wash skin with water
and soap.

Safety spectacles.

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

Do not eat, drink, or smoke during
work. Wash hands before eating.

Rinse mouth. Refer for medical
attention.

Eyes

Ingestion

Abdominal pain. Nausea. Vomiting.

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

EMERGENCY RESPONSE

SAFE STORAGE

Transport Emergency Card: TEC (R)-43GWS-II+III
NFPA Code: H0; F1; R1

Fireproof. Separated from acids, bases oxidants. Dry.

IPCS
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ZINC POWDER
IMPORTANT DATA
Routes of exposure
The substance can be absorbed into the body by inhalation and
by ingestion.

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.

Inhalation risk
Evaporation at 20••C 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.

Occupational exposure limits
TLV not established.

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••C: 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
©IPCS 2005

SIGMA-ALDRICH

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
Brand

:
:

123897
Aldrich

Supplier

:

Telephone
Fax
Emergency Phone # (For
both supplier and
manufacturer)
Preparation Information

:
:
:

Sigma-Aldrich
3050 Spruce Street
SAINT LOUIS MO 63103
USA
+1 800-325-5832
+1 800-325-5052
(314) 776-6555

:

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
Hazard statement(s)
H302
H351
H400
H413

Warning
Harmful if swallowed.
Suspected of causing cancer.
Very toxic to aquatic life.
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:

1
*
0
0

NFPA Rating
Health hazard:
Fire:

1
0

Aldrich - 123897
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Reactivity Hazard:

0

Potential Health Effects
Inhalation
Skin
Eyes
Ingestion

May be harmful if inhaled. May cause respiratory tract irritation.
Harmful if absorbed through skin. May cause skin irritation.
May cause eye irritation.
Harmful if swallowed.

3. COMPOSITION/INFORMATION ON INGREDIENTS
Synonyms

:

4,4ƍ-DDE

Formula
Molecular Weight

:
:

C14H8Cl4
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.
Aldrich - 123897
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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
point/freezing point

Melting point/range: 88 - 90 °C (190 - 194 °F)

Boiling point

no data available

Flash point

no data available

Ignition temperature

no data available

Autoignition
temperature

no data available

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:
n-octanol/water

log Pow: 6.51

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 corrosion/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
Ingestion
Skin
Eyes

May be harmful if inhaled. May cause respiratory tract irritation.
Harmful if swallowed.
Harmful if absorbed through skin. May cause skin irritation.
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
Aldrich - 123897
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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: III
Proper shipping name: Environmentally hazardous substances, solid, n.o.s. (2,2-bis(p-Chlorophenyl)-1,1dichloroethylene)
Marine pollutant: Marine pollutant
Poison Inhalation Hazard: No
IMDG
UN number: 3077 Class: 9
Packing group: III
EMS-No: F-A, S-F
Proper shipping name: ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S. (2,2-bis(p-Chlorophenyl)-1,1dichloroethylene)
Marine pollutant: Marine pollutant
IATA
UN number: 3077 Class: 9
Packing group: III
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 III, 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 III, 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
2,2-bis(p-Chlorophenyl)-1,1-dichloroethylene

CAS-No.
72-55-9

Revision Date
2009-07-17

CAS-No.
72-55-9

Revision Date
2009-07-17

CAS-No.
72-55-9

Revision Date
2010-06-11

New Jersey Right To Know Components
2,2-bis(p-Chlorophenyl)-1,1-dichloroethylene
California Prop. 65 Components
WARNING! This product contains a chemical known to the State of
California to cause cancer.
2,2-bis(p-Chlorophenyl)-1,1-dichloroethylene
Aldrich - 123897
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California Prop. 65 Components
WARNING! This product contains a chemical known to the State of
California to cause birth defects or other reproductive harm.
2,2-bis(p-Chlorophenyl)-1,1-dichloroethylene

CAS-No.
72-55-9

Revision Date
2010-06-11

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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SIGMA-ALDRICH

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

:

4,4ƍ-DDT

Product Number
Brand

:
:

386340
Aldrich

Supplier

:

Telephone
Fax
Emergency Phone # (For
both supplier and
manufacturer)
Preparation Information

:
:
:

Sigma-Aldrich
3050 Spruce Street
SAINT LOUIS MO 63103
USA
+1 800-325-5832
+1 800-325-5052
(314) 776-6555

:

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
H351
H372
H400
H413

Toxic if swallowed or in contact with skin
Suspected of causing cancer.
Causes damage to organs through prolonged or repeated exposure if swallowed.
Very toxic to aquatic life.
May cause long lasting harmful effects to aquatic life.

Precautionary statement(s)
P273
P280
P301 + P310
P314

Avoid release to the environment.
Wear protective gloves/ protective clothing.
IF SWALLOWED: Immediately call a POISON CENTER or doctor/ physician.
Get medical advice/ attention if you feel unwell.
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Page 1 of 7

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

2
*
0
0

NFPA Rating
Health hazard:
Fire:
Reactivity Hazard:

2
2
0

Potential Health Effects
Inhalation
Skin
Eyes
Ingestion

May be harmful if inhaled. May cause respiratory tract irritation.
Toxic if absorbed through skin. May cause skin irritation.
May cause eye irritation.
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
Molecular Weight

:
:

C14H9Cl5
354.49 g/mol

Component
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

Concentration
-

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

1,1,1-Trichloro2,2-bis(4chlorophenyl)eth
ane
Remarks

50-29-3

TWA

Control
parameters
0.5 mg/m3

Basis
USA. NIOSH Recommended Exposure Limits

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

TWA

1 mg/m3

USA. OSHA - TABLE Z-1 Limits for Air Contaminants 1910.1000

Skin notation
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
Aldrich - 386340
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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
point/freezing point

Melting point/range: 107 - 110 °C (225 - 230 °F) - lit.

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
temperature

no data available

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:
n-octanol/water

log Pow: 6.91

Relative vapour
density

no data available

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 corrosion/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(4chlorophenyl)ethane)

NTP:

Reasonably anticipated to be a human carcinogen (1,1,1-Trichloro-2,2-bis(4chlorophenyl)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
Ingestion
Aldrich - 386340
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Skin
Eyes

Toxic if absorbed through skin. May cause skin irritation.
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/l - 96.0 h
LOEC - Oncorhynchus mykiss (rainbow trout) - 150 mg/l - 3.0 d
NOEC - Oncorhynchus mykiss (rainbow trout) - 113 mg/l - 3.0 d

Toxicity to daphnia
and other aquatic
invertebrates

Immobilization EC50 - Daphnia magna (Water flea) - 0.00108 mg/l - 48 h

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: III
Proper shipping name: Toxic solids, organic, n.o.s. (1,1,1-Trichloro-2,2-bis(4-chlorophenyl)ethane)
Reportable Quantity (RQ): 1 lbs
Marine pollutant: Severe marine pollutant
Poison Inhalation Hazard: No
IMDG
Aldrich - 386340
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UN number: 2811 Class: 6.1
Packing group: III
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: III
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 III, 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 III, Section 313.
SARA 311/312 Hazards
Acute Health Hazard, Chronic Health Hazard
Massachusetts Right To Know Components
CAS-No.
50-29-3

Revision Date
2007-03-01

CAS-No.
50-29-3

Revision Date
2007-03-01

CAS-No.
50-29-3

Revision Date
2007-03-01

California Prop. 65 Components
WARNING! This product contains a chemical known to the State of
California to cause cancer.
1,1,1-Trichloro-2,2-bis(4-chlorophenyl)ethane

CAS-No.
50-29-3

Revision Date
1990-06-15

California Prop. 65 Components
WARNING! This product contains a chemical known to the State of
California to cause birth defects or other reproductive harm.
1,1,1-Trichloro-2,2-bis(4-chlorophenyl)ethane

CAS-No.
50-29-3

Revision Date
1990-06-15

1,1,1-Trichloro-2,2-bis(4-chlorophenyl)ethane
Pennsylvania Right To Know Components
1,1,1-Trichloro-2,2-bis(4-chlorophenyl)ethane
New Jersey Right To Know Components
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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0RYHFRQWDLQHUVIURPILUHDUHDLI\RXFDQGRVRZLWKRXWULVN

6SHFLILFPHWKRGV

8VHVWDQGDUGILUHILJKWLQJSURFHGXUHVDQGFRQVLGHUWKHKD]DUGVRIRWKHULQYROYHGPDWHULDOV

*HQHUDOILUHKD]DUGV

7KLVPDWHULDOZLOOQRWEXUQXQWLOWKHZDWHUKDVHYDSRUDWHG5HVLGXHFDQEXUQ:KHQGU\PD\IRUP
FRPEXVWLEOHGXVWFRQFHQWUDWLRQVLQDLU

$FFLGHQWDOUHOHDVHPHDVXUHV
3HUVRQDOSUHFDXWLRQV
SURWHFWLYHHTXLSPHQWDQG
HPHUJHQF\SURFHGXUHV

.HHSXQQHFHVVDU\SHUVRQQHODZD\)RUSHUVRQDOSURWHFWLRQVHHVHFWLRQRIWKH6'6

0HWKRGVDQGPDWHULDOVIRU
FRQWDLQPHQWDQGFOHDQLQJXS

/DUJH6SLOOV6WRSWKHIORZRIPDWHULDOLIWKLVLVZLWKRXWULVN'LNHWKHVSLOOHGPDWHULDOZKHUHWKLVLV
SRVVLEOH$EVRUELQYHUPLFXOLWHGU\VDQGRUHDUWKDQGSODFHLQWRFRQWDLQHUV)ROORZLQJSURGXFW
UHFRYHU\IOXVKDUHDZLWKZDWHU
6PDOO6SLOOV:LSHXSZLWKDEVRUEHQWPDWHULDO HJFORWKIOHHFH &OHDQVXUIDFHWKRURXJKO\WR
UHPRYHUHVLGXDOFRQWDPLQDWLRQ

(QYLURQPHQWDOSUHFDXWLRQV

1HYHUUHWXUQVSLOOVWRRULJLQDOFRQWDLQHUVIRUUHXVH)RUZDVWHGLVSRVDOVHHVHFWLRQRIWKH6'6
$YRLGGLVFKDUJHLQWRGUDLQVZDWHUFRXUVHVRURQWRWKHJURXQG

+DQGOLQJDQGVWRUDJH
3UHFDXWLRQVIRUVDIHKDQGOLQJ

$YRLGSURORQJHGH[SRVXUH2EVHUYHJRRGLQGXVWULDOK\JLHQHSUDFWLFHV

&RQGLWLRQVIRUVDIHVWRUDJH
LQFOXGLQJDQ\LQFRPSDWLELOLWLHV

6WRUHLQRULJLQDOWLJKWO\FORVHGFRQWDLQHU6WRUHDZD\IURPLQFRPSDWLEOHPDWHULDOV VHH6HFWLRQ
RIWKH6'6 

([SRVXUHFRQWUROVSHUVRQDOSURWHFWLRQ
2FFXSDWLRQDOH[SRVXUHOLPLWV
8626+$7DEOH= &)5
&RPSRQHQWV
$FWLYDWHGFDUERQP
&$6
86$&*,+7KUHVKROG/LPLW9DOXHV
&RPSRQHQWV
$FWLYDWHGFDUERQP
&$6

7\SH

9DOXH

)RUP

7:$

PJP

5HVSLUDEOHIUDFWLRQ

PJP

7RWDOGXVW

7\SH

9DOXH

)RUP

7:$

PJP

5HVSLUDEOHIUDFWLRQ

3HWUR)L[
9HUVLRQ5HYLVLRQGDWH,VVXHGDWH)HEUXDU\
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86$&*,+7KUHVKROG/LPLW9DOXHV
&RPSRQHQWV
&DOFLXPVXOIDWHGLK\GUDWH
&$6

7\SH

9DOXH

)RUP

7:$

PJP

,QKDODEOHIUDFWLRQ

%LRORJLFDOOLPLWYDOXHV

1RELRORJLFDOH[SRVXUHOLPLWVQRWHGIRUWKHLQJUHGLHQW V 

$SSURSULDWHHQJLQHHULQJ
FRQWUROV

*RRGJHQHUDOYHQWLODWLRQ W\SLFDOO\DLUFKDQJHVSHUKRXU VKRXOGEHXVHG9HQWLODWLRQUDWHV
VKRXOGEHPDWFKHGWRFRQGLWLRQV,IDSSOLFDEOHXVHSURFHVVHQFORVXUHVORFDOH[KDXVWYHQWLODWLRQ
RURWKHUHQJLQHHULQJFRQWUROVWRPDLQWDLQDLUERUQHOHYHOVEHORZUHFRPPHQGHGH[SRVXUHOLPLWV,I
H[SRVXUHOLPLWVKDYHQRWEHHQHVWDEOLVKHGPDLQWDLQDLUERUQHOHYHOVWRDQDFFHSWDEOHOHYHO

,QGLYLGXDOSURWHFWLRQPHDVXUHVVXFKDVSHUVRQDOSURWHFWLYHHTXLSPHQW
:HDUVDIHW\JODVVHVZLWKVLGHVKLHOGV RUJRJJOHV 
(\HIDFHSURWHFWLRQ
6NLQSURWHFWLRQ
+DQGSURWHFWLRQ

:HDUDSSURSULDWHFKHPLFDOUHVLVWDQWJORYHV6XLWDEOHJORYHVFDQEHUHFRPPHQGHGE\WKHJORYH
VXSSOLHU

6NLQSURWHFWLRQ
2WKHU

:HDUVXLWDEOHSURWHFWLYHFORWKLQJ

5HVSLUDWRU\SURWHFWLRQ

,QFDVHRILQVXIILFLHQWYHQWLODWLRQZHDUVXLWDEOHUHVSLUDWRU\HTXLSPHQW

7KHUPDOKD]DUGV

:HDUDSSURSULDWHWKHUPDOSURWHFWLYHFORWKLQJZKHQQHFHVVDU\

*HQHUDOK\JLHQH
FRQVLGHUDWLRQV

$OZD\VREVHUYHJRRGSHUVRQDOK\JLHQHPHDVXUHVVXFKDVZDVKLQJDIWHUKDQGOLQJWKHPDWHULDO
DQGEHIRUHHDWLQJGULQNLQJDQGRUVPRNLQJ5RXWLQHO\ZDVKZRUNFORWKLQJDQGSURWHFWLYH
HTXLSPHQWWRUHPRYHFRQWDPLQDQWV

3K\VLFDODQGFKHPLFDOSURSHUWLHV
$SSHDUDQFH
3K\VLFDOVWDWH

/LTXLG

)RUP

$TXHRXVVXVSHQVLRQ

&RORU

1RWDYDLODEOH

2GRU

1RWDYDLODEOH

2GRUWKUHVKROG

1RWDYDLODEOH

S+



0HOWLQJSRLQWIUHH]LQJSRLQW

1RWDYDLODEOH

,QLWLDOERLOLQJSRLQWDQGERLOLQJ
UDQJH

) &

)ODVKSRLQW

1RWDYDLODEOH

(YDSRUDWLRQUDWH

1RWDYDLODEOH

)ODPPDELOLW\ VROLGJDV

1RWDSSOLFDEOH

8SSHUORZHUIODPPDELOLW\RUH[SORVLYHOLPLWV
1RWDYDLODEOH
)ODPPDELOLW\OLPLWORZHU

)ODPPDELOLW\OLPLWXSSHU


1RWDYDLODEOH

9DSRUSUHVVXUH

1RWDYDLODEOH

9DSRUGHQVLW\

1RWDYDLODEOH

5HODWLYHGHQVLW\

1RWDYDLODEOH

6ROXELOLW\ LHV
6ROXELOLW\ ZDWHU

1RWDYDLODEOH

3DUWLWLRQFRHIILFLHQW
QRFWDQROZDWHU

1RWDYDLODEOH

$XWRLJQLWLRQWHPSHUDWXUH

1RWDYDLODEOH

'HFRPSRVLWLRQWHPSHUDWXUH

1RWDYDLODEOH

9LVFRVLW\

1RWDYDLODEOH

2WKHULQIRUPDWLRQ
([SORVLYHSURSHUWLHV

1RWH[SORVLYH

3HWUR)L[
9HUVLRQ5HYLVLRQGDWH,VVXHGDWH)HEUXDU\
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2[LGL]LQJSURSHUWLHV

1RWR[LGL]LQJ

6WDELOLW\DQGUHDFWLYLW\
5HDFWLYLW\

7KHSURGXFWLVVWDEOHDQGQRQUHDFWLYHXQGHUQRUPDOFRQGLWLRQVRIXVHVWRUDJHDQGWUDQVSRUW

&KHPLFDOVWDELOLW\

0DWHULDOLVVWDEOHXQGHUQRUPDOFRQGLWLRQV

3RVVLELOLW\RIKD]DUGRXV
UHDFWLRQV

1RGDQJHURXVUHDFWLRQNQRZQXQGHUFRQGLWLRQVRIQRUPDOXVH

&RQGLWLRQVWRDYRLG

&RQWDFWZLWKLQFRPSDWLEOHPDWHULDOV$YRLGGU\LQJRXWSURGXFW0D\JHQHUDWHFRPEXVWLEOHGXVWLI
PDWHULDOGULHV
6WURQJR[LGL]LQJDJHQWV$FLGV

,QFRPSDWLEOHPDWHULDOV
+D]DUGRXVGHFRPSRVLWLRQ
SURGXFWV

1RKD]DUGRXVGHFRPSRVLWLRQSURGXFWVDUHNQRZQ

7R[LFRORJLFDOLQIRUPDWLRQ
,QIRUPDWLRQRQOLNHO\URXWHVRIH[SRVXUH
6SUD\PLVWPD\LUULWDWHWKHUHVSLUDWRU\V\VWHP)RUGU\PDWHULDO'XVWPD\LUULWDWHUHVSLUDWRU\
,QKDODWLRQ
V\VWHP
6NLQFRQWDFW

3URORQJHGRUUHSHDWHGH[SRVXUHPD\FDXVHPLQRULUULWDWLRQ

(\HFRQWDFW

'LUHFWFRQWDFWZLWKH\HVPD\FDXVHWHPSRUDU\LUULWDWLRQ

,QJHVWLRQ

0D\FDXVHGLVFRPIRUWLIVZDOORZHG

6\PSWRPVUHODWHGWRWKH
SK\VLFDOFKHPLFDODQG
WR[LFRORJLFDOFKDUDFWHULVWLFV

'LUHFWFRQWDFWZLWKH\HVPD\FDXVHWHPSRUDU\LUULWDWLRQ

,QIRUPDWLRQRQWR[LFRORJLFDOHIIHFWV
$FXWHWR[LFLW\
&RPSRQHQWV

1RWH[SHFWHGWREHDFXWHO\WR[LF
6SHFLHV

7HVW5HVXOWV

$FWLYDWHGFDUERQP &$6
$FXWH
2UDO
/'

5DW

!PJNJ

6NLQFRUURVLRQLUULWDWLRQ

3URORQJHGVNLQFRQWDFWPD\FDXVHWHPSRUDU\LUULWDWLRQ

6HULRXVH\HGDPDJHH\H
LUULWDWLRQ

'LUHFWFRQWDFWZLWKH\HVPD\FDXVHWHPSRUDU\LUULWDWLRQ

5HVSLUDWRU\RUVNLQVHQVLWL]DWLRQ
1RWDUHVSLUDWRU\VHQVLWL]HU
5HVSLUDWRU\VHQVLWL]DWLRQ
6NLQVHQVLWL]DWLRQ

7KLVSURGXFWLVQRWH[SHFWHGWRFDXVHVNLQVHQVLWL]DWLRQ

*HUPFHOOPXWDJHQLFLW\

1RGDWDDYDLODEOHWRLQGLFDWHSURGXFWRUDQ\FRPSRQHQWVSUHVHQWDWJUHDWHUWKDQDUH
PXWDJHQLFRUJHQRWR[LF

&DUFLQRJHQLFLW\

1RWFODVVLILDEOHDVWRFDUFLQRJHQLFLW\WRKXPDQV

,$5&0RQRJUDSKV2YHUDOO(YDOXDWLRQRI&DUFLQRJHQLFLW\
1RWOLVWHG
1735HSRUWRQ&DUFLQRJHQV
1RWOLVWHG
26+$6SHFLILFDOO\5HJXODWHG6XEVWDQFHV &)5
1RWUHJXODWHG
7KLVSURGXFWLVQRWH[SHFWHGWRFDXVHUHSURGXFWLYHRUGHYHORSPHQWDOHIIHFWV
5HSURGXFWLYHWR[LFLW\
6SHFLILFWDUJHWRUJDQWR[LFLW\
VLQJOHH[SRVXUH

1RWFODVVLILHG

6SHFLILFWDUJHWRUJDQWR[LFLW\
UHSHDWHGH[SRVXUH

1RWFODVVLILHG

$VSLUDWLRQKD]DUG

1RWDQDVSLUDWLRQKD]DUG

(FRORJLFDOLQIRUPDWLRQ
(FRWR[LFLW\

7KHSURGXFWLVQRWFODVVLILHGDVHQYLURQPHQWDOO\KD]DUGRXV+RZHYHUWKLVGRHVQRWH[FOXGHWKH
SRVVLELOLW\WKDWODUJHRUIUHTXHQWVSLOOVFDQKDYHDKDUPIXORUGDPDJLQJHIIHFWRQWKHHQYLURQPHQW

3HWUR)L[
9HUVLRQ5HYLVLRQGDWH,VVXHGDWH)HEUXDU\
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3HUVLVWHQFHDQGGHJUDGDELOLW\

1RGDWDLVDYDLODEOHRQWKHGHJUDGDELOLW\RIWKLVSURGXFW

%LRDFFXPXODWLYHSRWHQWLDO

1RGDWDDYDLODEOH

0RELOLW\LQVRLO

1RGDWDDYDLODEOH

2WKHUDGYHUVHHIIHFWV

1RQHNQRZQ

'LVSRVDOFRQVLGHUDWLRQV
'LVSRVDOLQVWUXFWLRQV

&ROOHFWDQGUHFODLPRUGLVSRVHLQVHDOHGFRQWDLQHUVDWOLFHQVHGZDVWHGLVSRVDOVLWH

/RFDOGLVSRVDOUHJXODWLRQV

'LVSRVHLQDFFRUGDQFHZLWKDOODSSOLFDEOHUHJXODWLRQV

+D]DUGRXVZDVWHFRGH

7KHZDVWHFRGHVKRXOGEHDVVLJQHGLQGLVFXVVLRQEHWZHHQWKHXVHUWKHSURGXFHUDQGWKHZDVWH
GLVSRVDOFRPSDQ\
'LVSRVHRILQDFFRUGDQFHZLWKORFDOUHJXODWLRQV(PSW\FRQWDLQHUVRUOLQHUVPD\UHWDLQVRPH
SURGXFWUHVLGXHV7KLVPDWHULDODQGLWVFRQWDLQHUPXVWEHGLVSRVHGRILQDVDIHPDQQHU VHH
'LVSRVDOLQVWUXFWLRQV 
6LQFHHPSWLHGFRQWDLQHUVPD\UHWDLQSURGXFWUHVLGXHIROORZODEHOZDUQLQJVHYHQDIWHUFRQWDLQHULV
HPSWLHG(PSW\FRQWDLQHUVVKRXOGEHWDNHQWRDQDSSURYHGZDVWHKDQGOLQJVLWHIRUUHF\FOLQJRU
GLVSRVDO

:DVWHIURPUHVLGXHVXQXVHG
SURGXFWV
&RQWDPLQDWHGSDFNDJLQJ

7UDQVSRUWLQIRUPDWLRQ
'27
1RWUHJXODWHGDVGDQJHURXVJRRGV
,$7$
1RWUHJXODWHGDVGDQJHURXVJRRGV
,0'*
1RWUHJXODWHGDVGDQJHURXVJRRGV
1RWHVWDEOLVKHG
7UDQVSRUWLQEXONDFFRUGLQJWR
$QQH[,,RI0$532/DQG
WKH,%&&RGH

5HJXODWRU\LQIRUPDWLRQ
86IHGHUDOUHJXODWLRQV

7KLVSURGXFWLVQRWNQRZQWREHD+D]DUGRXV&KHPLFDODVGHILQHGE\WKH26+$+D]DUG
&RPPXQLFDWLRQ6WDQGDUG&)5

76&$6HFWLRQ E ([SRUW1RWLILFDWLRQ &)56XESW'
1RWUHJXODWHG
&(5&/$+D]DUGRXV6XEVWDQFH/LVW &)5
1RWOLVWHG
6$5$(PHUJHQF\UHOHDVHQRWLILFDWLRQ
1RWUHJXODWHG
26+$6SHFLILFDOO\5HJXODWHG6XEVWDQFHV &)5
1RWUHJXODWHG
6XSHUIXQG$PHQGPHQWVDQG5HDXWKRUL]DWLRQ$FWRI 6$5$
6$5$([WUHPHO\KD]DUGRXVVXEVWDQFH
1RWOLVWHG
6$5$+D]DUGRXV
FKHPLFDO

1R

6$5$ 75,UHSRUWLQJ
1RWUHJXODWHG
2WKHUIHGHUDOUHJXODWLRQV
&OHDQ$LU$FW &$$ 6HFWLRQ+D]DUGRXV$LU3ROOXWDQWV +$3V /LVW
1RWUHJXODWHG
&OHDQ$LU$FW &$$ 6HFWLRQ U $FFLGHQWDO5HOHDVH3UHYHQWLRQ &)5
1RWUHJXODWHG
1RWUHJXODWHG
6DIH'ULQNLQJ:DWHU$FW
6':$
86VWDWHUHJXODWLRQV
860DVVDFKXVHWWV57.6XEVWDQFH/LVW
&DOFLXPVXOIDWHGLK\GUDWH &$6
3HWUR)L[
9HUVLRQ5HYLVLRQGDWH,VVXHGDWH)HEUXDU\
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861HZ-HUVH\:RUNHUDQG&RPPXQLW\5LJKWWR.QRZ$FW
1RWOLVWHG
863HQQV\OYDQLD:RUNHUDQG&RPPXQLW\5LJKWWR.QRZ/DZ
1RWOLVWHG
865KRGH,VODQG57.
$FWLYDWHGFDUERQP &$6
&DOFLXPVXOIDWHGLK\GUDWH &$6
&DOLIRUQLD3URSRVLWLRQ
&DOLIRUQLD6DIH'ULQNLQJ:DWHUDQG7R[LF(QIRUFHPHQW$FWRI 3URSRVLWLRQ 7KLVPDWHULDO
LVQRWNQRZQWRFRQWDLQDQ\FKHPLFDOVFXUUHQWO\OLVWHGDVFDUFLQRJHQVRUUHSURGXFWLYHWR[LQV)RU
PRUHLQIRUPDWLRQJRWRZZZ3:DUQLQJVFDJRY
,QWHUQDWLRQDO,QYHQWRULHV
&RXQWU\ V RUUHJLRQ
$XVWUDOLD

,QYHQWRU\QDPH
$XVWUDOLDQ,QYHQWRU\RI&KHPLFDO6XEVWDQFHV $,&6

2QLQYHQWRU\ \HVQR
<HV

&DQDGD

'RPHVWLF6XEVWDQFHV/LVW '6/

1R

&DQDGD

1RQ'RPHVWLF6XEVWDQFHV/LVW 1'6/

1R

&KLQD

,QYHQWRU\RI([LVWLQJ&KHPLFDO6XEVWDQFHVLQ&KLQD ,(&6&

(XURSH

(XURSHDQ,QYHQWRU\RI([LVWLQJ&RPPHUFLDO&KHPLFDO
6XEVWDQFHV (,1(&6

1R

(XURSH

(XURSHDQ/LVWRI1RWLILHG&KHPLFDO6XEVWDQFHV (/,1&6

1R

-DSDQ

,QYHQWRU\RI([LVWLQJDQG1HZ&KHPLFDO6XEVWDQFHV (1&6

.RUHD

([LVWLQJ&KHPLFDOV/LVW (&/

<HV

1HZ=HDODQG

1HZ=HDODQG,QYHQWRU\

<HV

3KLOLSSLQHV

3KLOLSSLQH,QYHQWRU\RI&KHPLFDOVDQG&KHPLFDO6XEVWDQFHV
3,&&6

<HV

7DLZDQ

7DLZDQ&KHPLFDO6XEVWDQFH,QYHQWRU\ 7&6,

<HV

8QLWHG6WDWHV 3XHUWR5LFR

7R[LF6XEVWDQFHV&RQWURO$FW 76&$ ,QYHQWRU\

<HV

<HV

1R

$<HVLQGLFDWHVWKLVSURGXFWFRPSOLHVZLWKWKHLQYHQWRU\UHTXLUHPHQWVDGPLQLVWHUHGE\WKHJRYHUQLQJFRXQWU\ V 
$1RLQGLFDWHVWKDWRQHRUPRUHFRPSRQHQWVRIWKHSURGXFWDUHQRWOLVWHGRUH[HPSWIURPOLVWLQJRQWKHLQYHQWRU\DGPLQLVWHUHGE\WKHJRYHUQLQJ
FRXQWU\ V 

2WKHULQIRUPDWLRQLQFOXGLQJGDWHRISUHSDUDWLRQRUODVWUHYLVLRQ
,VVXHGDWH

)HEUXDU\

5HYLVLRQGDWH



9HUVLRQ


+HDOWK
)ODPPDELOLW\
3K\VLFDOKD]DUG

+0,6UDWLQJV

1)3$UDWLQJV




'LVFODLPHU



5HJHQHVLVFDQQRWDQWLFLSDWHDOOFRQGLWLRQVXQGHUZKLFKWKLVLQIRUPDWLRQDQGLWVSURGXFWRUWKH
SURGXFWVRIRWKHUPDQXIDFWXUHUVLQFRPELQDWLRQZLWKLWVSURGXFWPD\EHXVHG,WLVWKHXVHU¶V
UHVSRQVLELOLW\WRHQVXUHVDIHFRQGLWLRQVIRUKDQGOLQJVWRUDJHDQGGLVSRVDORIWKHSURGXFWDQGWR
DVVXPHOLDELOLW\IRUORVVLQMXU\GDPDJHRUH[SHQVHGXHWRLPSURSHUXVH7KHLQIRUPDWLRQLQWKH
VKHHWZDVZULWWHQEDVHGRQWKHEHVWNQRZOHGJHDQGH[SHULHQFHFXUUHQWO\DYDLODEOH

3HWUR)L[
9HUVLRQ5HYLVLRQGDWH,VVXHGDWH)HEUXDU\
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6$)(7<'$7$6+((7

,GHQWLILFDWLRQ
3URGXFWLGHQWLILHU

3HWUR)L[(OHFWURQ$FFHSWRU%OHQG

2WKHUPHDQVRILGHQWLILFDWLRQ

1RQH

5HFRPPHQGHGXVH

5HPHGLDWLRQRIVRLOVDQGJURXQGZDWHU

5HFRPPHQGHGUHVWULFWLRQV

1RQHNQRZQ

0DQXIDFWXUHU,PSRUWHU6XSSOLHU'LVWULEXWRULQIRUPDWLRQ
&RPSDQ\1DPH
$GGUHVV
*HQHUDOLQIRUPDWLRQ
(PDLO
(PHUJHQF\SKRQHQXPEHU
86$&DQDGD0H[LFR
,QWHUQDWLRQDO

5HJHQHVLV
&DOOH6RPEUD
6DQ&OHPHQWH&$86$

&XVWRPHU6HUYLFH#UHJHQHVLVFRP
)RU+D]DUGRXV0DWHULDOV,QFLGHQWV21/< VSLOOOHDNILUHH[SRVXUHRUDFFLGHQW FDOO
&+(075(&DW



+D]DUG V LGHQWLILFDWLRQ
3K\VLFDOKD]DUGV

1RWFODVVLILHG

+HDOWKKD]DUGV

6HULRXVH\HGDPDJHH\HLUULWDWLRQ

26+$GHILQHGKD]DUGV

1RWFODVVLILHG

/DEHOHOHPHQWV
+D]DUGV\PERO

1RQH

6LJQDOZRUG

:DUQLQJ

+D]DUGVWDWHPHQW

&DXVHVH\HLUULWDWLRQ

3UHFDXWLRQDU\VWDWHPHQW
3UHYHQWLRQ

:DVKWKRURXJKO\DIWHUKDQGOLQJ

&DWHJRU\%

5HVSRQVH

,ILQH\HV5LQVHFDXWLRXVO\ZLWKZDWHUIRUVHYHUDOPLQXWHV5HPRYHFRQWDFWOHQVHVLISUHVHQWDQG
HDV\WRGR&RQWLQXHULQVLQJ,IH\HLUULWDWLRQSHUVLVWV*HWPHGLFDODGYLFHDWWHQWLRQ

6WRUDJH

6WRUHDZD\IURPLQFRPSDWLEOHPDWHULDOV

'LVSRVDO

'LVSRVHRIZDVWHDQGUHVLGXHVLQDFFRUGDQFHZLWKORFDODXWKRULW\UHTXLUHPHQWV

+D]DUG V QRWRWKHUZLVH
FODVVLILHG +12&

1RQHNQRZQ

6XSSOHPHQWDOLQIRUPDWLRQ

1RQH

&RPSRVLWLRQLQIRUPDWLRQRQLQJUHGLHQWV
0L[WXUHV
&KHPLFDOQDPH

&$6QXPEHU



$PPRQLXPVXOIDWH





6RGLXPQLWUDWH





&RPSRVLWLRQFRPPHQWV

$OOFRQFHQWUDWLRQVDUHLQSHUFHQWE\ZHLJKWXQOHVVRWKHUZLVHLQGLFDWHG

)LUVWDLGPHDVXUHV
,QKDODWLRQ

0RYHWRIUHVKDLU&DOODSK\VLFLDQLIV\PSWRPVGHYHORSRUSHUVLVW

6NLQFRQWDFW

:DVKRIIZLWKVRDSDQGZDWHU*HWPHGLFDODWWHQWLRQLILUULWDWLRQGHYHORSVDQGSHUVLVWV

3HWUR)L[(OHFWURQ$FFHSWRU%OHQG
9HUVLRQ5HYLVLRQGDWH,VVXHGDWH$XJXVW
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(\HFRQWDFW

,QJHVWLRQ

'RQRWUXEH\HV,PPHGLDWHO\IOXVKH\HVZLWKSOHQW\RIZDWHUIRUDWOHDVWPLQXWHV5HPRYH
FRQWDFWOHQVHVLISUHVHQWDQGHDV\WRGR&RQWLQXHULQVLQJ*HWPHGLFDODWWHQWLRQLILUULWDWLRQ
GHYHORSVDQGSHUVLVWV
5LQVHPRXWK*HWPHGLFDODWWHQWLRQLIV\PSWRPVRFFXU

0RVWLPSRUWDQW
V\PSWRPVHIIHFWVDFXWHDQG
GHOD\HG

,UULWDWLRQRIH\HV([SRVHGLQGLYLGXDOVPD\H[SHULHQFHH\HWHDULQJUHGQHVVDQGGLVFRPIRUW'XVWV
PD\LUULWDWHWKHUHVSLUDWRU\WUDFWVNLQDQGH\HV

,QGLFDWLRQRILPPHGLDWH
PHGLFDODWWHQWLRQDQGVSHFLDO
WUHDWPHQWQHHGHG

3URYLGHJHQHUDOVXSSRUWLYHPHDVXUHVDQGWUHDWV\PSWRPDWLFDOO\.HHSYLFWLPXQGHUREVHUYDWLRQ
6\PSWRPVPD\EHGHOD\HG

*HQHUDOLQIRUPDWLRQ

(QVXUHWKDWPHGLFDOSHUVRQQHODUHDZDUHRIWKHPDWHULDO V LQYROYHGDQGWDNHSUHFDXWLRQVWR
SURWHFWWKHPVHOYHV

)LUHILJKWLQJPHDVXUHV
6XLWDEOHH[WLQJXLVKLQJPHGLD

8VHH[WLQJXLVKLQJDJHQWVXLWDEOHIRUW\SHRIVXUURXQGLQJILUH

8QVXLWDEOHH[WLQJXLVKLQJ
PHGLD

1RQHNQRZQ

6SHFLILFKD]DUGVDULVLQJIURP
WKHFKHPLFDO

'XULQJILUHJDVHVKD]DUGRXVWRKHDOWKPD\EHIRUPHG&RPEXVWLRQSURGXFWVPD\LQFOXGH
QLWURJHQR[LGHVVXOIXUR[LGHVDPPRQLD

6SHFLDOSURWHFWLYHHTXLSPHQW
DQGSUHFDXWLRQVIRUILUHILJKWHUV

6HOIFRQWDLQHGEUHDWKLQJDSSDUDWXVDQGIXOOSURWHFWLYHFORWKLQJPXVWEHZRUQLQFDVHRIILUH

)LUHILJKWLQJ
HTXLSPHQWLQVWUXFWLRQV

8VHZDWHUVSUD\WRFRROXQRSHQHGFRQWDLQHUV

6SHFLILFPHWKRGV

8VHVWDQGDUGILUHILJKWLQJSURFHGXUHVDQGFRQVLGHUWKHKD]DUGVRIRWKHULQYROYHGPDWHULDOV

*HQHUDOILUHKD]DUGV

0DWHULDOZLOOQRWEXUQ

$FFLGHQWDOUHOHDVHPHDVXUHV
3HUVRQDOSUHFDXWLRQV
SURWHFWLYHHTXLSPHQWDQG
HPHUJHQF\SURFHGXUHV
0HWKRGVDQGPDWHULDOVIRU
FRQWDLQPHQWDQGFOHDQLQJXS

.HHSXQQHFHVVDU\SHUVRQQHODZD\.HHSSHRSOHDZD\IURPDQGXSZLQGRIVSLOOOHDN:HDU
DSSURSULDWHSURWHFWLYHHTXLSPHQWDQGFORWKLQJGXULQJFOHDQXS'RQRWWRXFKGDPDJHGFRQWDLQHUV
RUVSLOOHGPDWHULDOXQOHVVZHDULQJDSSURSULDWHSURWHFWLYHFORWKLQJ(QVXUHDGHTXDWHYHQWLODWLRQ
/RFDODXWKRULWLHVVKRXOGEHDGYLVHGLIVLJQLILFDQWVSLOODJHVFDQQRWEHFRQWDLQHG)RUSHUVRQDO
SURWHFWLRQVHHVHFWLRQRIWKH6'6
$YRLGWKHJHQHUDWLRQRIGXVWVGXULQJFOHDQXS&ROOHFWGXVWXVLQJDYDFXXPFOHDQHUHTXLSSHGZLWK
+(3$ILOWHU6WRSWKHIORZRIPDWHULDOLIWKLVLVZLWKRXWULVN
/DUJH6SLOOV:HWGRZQZLWKZDWHUDQGGLNHIRUODWHUGLVSRVDO$EVRUELQYHUPLFXOLWHGU\VDQGRU
HDUWKDQGSODFHLQWRFRQWDLQHUV6KRYHOWKHPDWHULDOLQWRZDVWHFRQWDLQHU)ROORZLQJSURGXFW
UHFRYHU\IOXVKDUHDZLWKZDWHU
6PDOO6SLOOV6ZHHSXSRUYDFXXPXSVSLOODJHDQGFROOHFWLQVXLWDEOHFRQWDLQHUIRUGLVSRVDO:LSH
XSZLWKDEVRUEHQWPDWHULDO HJFORWKIOHHFH &OHDQVXUIDFHWKRURXJKO\WRUHPRYHUHVLGXDO
FRQWDPLQDWLRQ

(QYLURQPHQWDOSUHFDXWLRQV

1HYHUUHWXUQVSLOOVWRRULJLQDOFRQWDLQHUVIRUUHXVH)RUZDVWHGLVSRVDOVHHVHFWLRQRIWKH6'6
$YRLGGLVFKDUJHLQWRGUDLQVZDWHUFRXUVHVRURQWRWKHJURXQG

+DQGOLQJDQGVWRUDJH
3UHFDXWLRQVIRUVDIHKDQGOLQJ

&RQGLWLRQVIRUVDIHVWRUDJH
LQFOXGLQJDQ\LQFRPSDWLELOLWLHV

0LQLPL]HGXVWJHQHUDWLRQDQGDFFXPXODWLRQ3URYLGHDSSURSULDWHH[KDXVWYHQWLODWLRQDWSODFHV
ZKHUHGXVWLVIRUPHG$YRLGFRQWDFWZLWKH\HV:HDUDSSURSULDWHSHUVRQDOSURWHFWLYHHTXLSPHQW
2EVHUYHJRRGLQGXVWULDOK\JLHQHSUDFWLFHV
6WRUHLQWLJKWO\FORVHGFRQWDLQHU6WRUHLQDZHOOYHQWLODWHGSODFH6WRUHDZD\IURPLQFRPSDWLEOH
PDWHULDOV VHH6HFWLRQRIWKH6'6 

([SRVXUHFRQWUROVSHUVRQDOSURWHFWLRQ
2FFXSDWLRQDOH[SRVXUHOLPLWV

1RH[SRVXUHOLPLWVQRWHGIRULQJUHGLHQW V 

%LRORJLFDOOLPLWYDOXHV

1RELRORJLFDOH[SRVXUHOLPLWVQRWHGIRUWKHLQJUHGLHQW V 

3HWUR)L[(OHFWURQ$FFHSWRU%OHQG
9HUVLRQ5HYLVLRQGDWH,VVXHGDWH$XJXVW
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$SSURSULDWHHQJLQHHULQJ
FRQWUROV

*RRGJHQHUDOYHQWLODWLRQVKRXOGEHXVHG9HQWLODWLRQUDWHVVKRXOGEHPDWFKHGWRFRQGLWLRQV,I
DSSOLFDEOHXVHSURFHVVHQFORVXUHVORFDOH[KDXVWYHQWLODWLRQRURWKHUHQJLQHHULQJFRQWUROVWR
PDLQWDLQDLUERUQHOHYHOVEHORZUHFRPPHQGHGH[SRVXUHOLPLWV,IH[SRVXUHOLPLWVKDYHQRWEHHQ
HVWDEOLVKHGPDLQWDLQDLUERUQHOHYHOVWRDQDFFHSWDEOHOHYHO,IHQJLQHHULQJPHDVXUHVDUHQRW
VXIILFLHQWWRPDLQWDLQFRQFHQWUDWLRQVRIGXVWSDUWLFXODWHVEHORZWKH2FFXSDWLRQDO([SRVXUH/LPLW
2(/ VXLWDEOHUHVSLUDWRU\SURWHFWLRQPXVWEHZRUQ,IPDWHULDOLVJURXQGFXWRUXVHGLQDQ\
RSHUDWLRQZKLFKPD\JHQHUDWHGXVWVXVHDSSURSULDWHORFDOH[KDXVWYHQWLODWLRQWRNHHSH[SRVXUHV
EHORZWKHUHFRPPHQGHGH[SRVXUHOLPLWV3URYLGHH\HZDVKVWDWLRQ

,QGLYLGXDOSURWHFWLRQPHDVXUHVVXFKDVSHUVRQDOSURWHFWLYHHTXLSPHQW
8QYHQWHGWLJKWILWWLQJJRJJOHVVKRXOGEHZRUQLQGXVW\DUHDV
(\HIDFHSURWHFWLRQ
6NLQSURWHFWLRQ
+DQGSURWHFWLRQ
6NLQSURWHFWLRQ
2WKHU

:HDUDSSURSULDWHFKHPLFDOUHVLVWDQWJORYHV6XLWDEOHJORYHVFDQEHUHFRPPHQGHGE\WKHJORYH
VXSSOLHU
:HDUVXLWDEOHSURWHFWLYHFORWKLQJ

5HVSLUDWRU\SURWHFWLRQ

,QFDVHRILQVXIILFLHQWYHQWLODWLRQZHDUVXLWDEOHUHVSLUDWRU\HTXLSPHQW:HDU1,26+DSSURYHG
UHVSLUDWRUDSSURSULDWHIRUDLUERUQHH[SRVXUHDWWKHSRLQWRIXVH$SSURSULDWHUHVSLUDWRUVHOHFWLRQ
VKRXOGEHPDGHE\DTXDOLILHGSURIHVVLRQDO5HFRPPHQGHGXVH:HDUUHVSLUDWRUZLWKGXVWILOWHU

7KHUPDOKD]DUGV

:HDUDSSURSULDWHWKHUPDOSURWHFWLYHFORWKLQJZKHQQHFHVVDU\

*HQHUDOK\JLHQH
FRQVLGHUDWLRQV

$OZD\VREVHUYHJRRGSHUVRQDOK\JLHQHPHDVXUHVVXFKDVZDVKLQJDIWHUKDQGOLQJWKHPDWHULDO
DQGEHIRUHHDWLQJGULQNLQJDQGRUVPRNLQJ5RXWLQHO\ZDVKZRUNFORWKLQJDQGSURWHFWLYH
HTXLSPHQWWRUHPRYHFRQWDPLQDQWV

3K\VLFDODQGFKHPLFDOSURSHUWLHV
$SSHDUDQFH

 


3K\VLFDOVWDWH

6ROLG

)RUP

3RZGHU

&RORU

:KLWH

2GRU

1RWDYDLODEOH

2GRUWKUHVKROG

1RWDYDLODEOH

S+

1RWDYDLODEOH

0HOWLQJSRLQWIUHH]LQJSRLQW

1RWDYDLODEOH

,QLWLDOERLOLQJSRLQWDQGERLOLQJ
UDQJH

1RWDYDLODEOH

)ODVKSRLQW

1RWDYDLODEOH

(YDSRUDWLRQUDWH

1RWDYDLODEOH

)ODPPDELOLW\ VROLGJDV

7KLVPDWHULDOZLOOQRWEXUQ

8SSHUORZHUIODPPDELOLW\RUH[SORVLYHOLPLWV
1RWDYDLODEOH
)ODPPDELOLW\OLPLWORZHU

)ODPPDELOLW\OLPLWXSSHU


1RWDYDLODEOH

9DSRUSUHVVXUH

1RWDYDLODEOH

9DSRUGHQVLW\

1RWDYDLODEOH

5HODWLYHGHQVLW\

1RWDYDLODEOH

6ROXELOLW\ LHV
6ROXELOLW\ ZDWHU

1RWDYDLODEOH

3DUWLWLRQFRHIILFLHQW
QRFWDQROZDWHU

1RWDYDLODEOH

$XWRLJQLWLRQWHPSHUDWXUH

1RWDYDLODEOH

'HFRPSRVLWLRQWHPSHUDWXUH

1RWDYDLODEOH

9LVFRVLW\

1RWDYDLODEOH

2WKHULQIRUPDWLRQ
([SORVLYHSURSHUWLHV

1RWH[SORVLYH

2[LGL]LQJSURSHUWLHV

1RWR[LGL]LQJ

3HWUR)L[(OHFWURQ$FFHSWRU%OHQG
9HUVLRQ5HYLVLRQGDWH,VVXHGDWH$XJXVW
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6WDELOLW\DQGUHDFWLYLW\
5HDFWLYLW\

7KHSURGXFWLVVWDEOHDQGQRQUHDFWLYHXQGHUQRUPDOFRQGLWLRQVRIXVHVWRUDJHDQGWUDQVSRUW

&KHPLFDOVWDELOLW\

0DWHULDOLVVWDEOHXQGHUQRUPDOFRQGLWLRQV

3RVVLELOLW\RIKD]DUGRXV
UHDFWLRQV

1RGDQJHURXVUHDFWLRQNQRZQXQGHUFRQGLWLRQVRIQRUPDOXVH

&RQGLWLRQVWRDYRLG

&RQWDFWZLWKLQFRPSDWLEOHPDWHULDOV+HDW

,QFRPSDWLEOHPDWHULDOV

6WURQJUHGXFLQJDJHQWV6WURQJDFLGV

+D]DUGRXVGHFRPSRVLWLRQ
SURGXFWV

1RKD]DUGRXVGHFRPSRVLWLRQSURGXFWVDUHNQRZQ

7R[LFRORJLFDOLQIRUPDWLRQ
,QIRUPDWLRQRQOLNHO\URXWHVRIH[SRVXUH
'XVWPD\LUULWDWHUHVSLUDWRU\V\VWHP
,QKDODWLRQ
6NLQFRQWDFW

'XVWRUSRZGHUPD\LUULWDWHWKHVNLQ

(\HFRQWDFW

&DXVHVH\HLUULWDWLRQ

,QJHVWLRQ

0D\FDXVHGLVFRPIRUWLIVZDOORZHG

6\PSWRPVUHODWHGWRWKH
SK\VLFDOFKHPLFDODQG
WR[LFRORJLFDOFKDUDFWHULVWLFV

,UULWDWLRQRIH\HV([SRVHGLQGLYLGXDOVPD\H[SHULHQFHH\HWHDULQJUHGQHVVDQGGLVFRPIRUW'XVWV
PD\LUULWDWHWKHUHVSLUDWRU\WUDFWVNLQDQGH\HV

,QIRUPDWLRQRQWR[LFRORJLFDOHIIHFWV
$FXWHWR[LFLW\

1RWH[SHFWHGWREHDFXWHO\WR[LF

6NLQFRUURVLRQLUULWDWLRQ

3URORQJHGVNLQFRQWDFWPD\FDXVHWHPSRUDU\LUULWDWLRQ

6HULRXVH\HGDPDJHH\H
LUULWDWLRQ

&DXVHVH\HLUULWDWLRQ

5HVSLUDWRU\RUVNLQVHQVLWL]DWLRQ
1RWDUHVSLUDWRU\VHQVLWL]HU
5HVSLUDWRU\VHQVLWL]DWLRQ
6NLQVHQVLWL]DWLRQ

7KLVSURGXFWLVQRWH[SHFWHGWRFDXVHVNLQVHQVLWL]DWLRQ

*HUPFHOOPXWDJHQLFLW\

1RGDWDDYDLODEOHWRLQGLFDWHSURGXFWRUDQ\FRPSRQHQWVSUHVHQWDWJUHDWHUWKDQDUH
PXWDJHQLFRUJHQRWR[LF

&DUFLQRJHQLFLW\

1RWFODVVLILDEOHDVWRFDUFLQRJHQLFLW\WRKXPDQV

,$5&0RQRJUDSKV2YHUDOO(YDOXDWLRQRI&DUFLQRJHQLFLW\
1RWOLVWHG
1735HSRUWRQ&DUFLQRJHQV
1RWOLVWHG
26+$6SHFLILFDOO\5HJXODWHG6XEVWDQFHV &)5
1RWUHJXODWHG
7KLVSURGXFWLVQRWH[SHFWHGWRFDXVHUHSURGXFWLYHRUGHYHORSPHQWDOHIIHFWV
5HSURGXFWLYHWR[LFLW\
6SHFLILFWDUJHWRUJDQWR[LFLW\
VLQJOHH[SRVXUH

1RWFODVVLILHG

6SHFLILFWDUJHWRUJDQWR[LFLW\
UHSHDWHGH[SRVXUH

1RWFODVVLILHG

$VSLUDWLRQKD]DUG

1RWDQDVSLUDWLRQKD]DUG

)XUWKHULQIRUPDWLRQ

1LWUDWHSRLVRQLQJUHVXOWLQJLQPHWKHPRJORELQHPLDPDQLIHVWHGDVF\DQRVLVLVUDUHEXWSRVVLEOHIRU
SHRSOHZLWKVSHFLILFVXVFHSWLELOLW\WUDLWV

(FRORJLFDOLQIRUPDWLRQ

3HUVLVWHQFHDQGGHJUDGDELOLW\

7KHSURGXFWLVQRWFODVVLILHGDVHQYLURQPHQWDOO\KD]DUGRXV+RZHYHUWKLVGRHVQRWH[FOXGHWKH
SRVVLELOLW\WKDWODUJHRUIUHTXHQWVSLOOVFDQKDYHDKDUPIXORUGDPDJLQJHIIHFWRQWKHHQYLURQPHQW
7KHSURGXFWVROHO\FRQVLVWVRILQRUJDQLFFRPSRXQGVZKLFKDUHQRWELRGHJUDGDEOH

%LRDFFXPXODWLYHSRWHQWLDO

1RGDWDDYDLODEOH

0RELOLW\LQVRLO

1RGDWDDYDLODEOH

2WKHUDGYHUVHHIIHFWV

1RQHNQRZQ

(FRWR[LFLW\

3HWUR)L[(OHFWURQ$FFHSWRU%OHQG
9HUVLRQ5HYLVLRQGDWH,VVXHGDWH$XJXVW
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'LVSRVDOFRQVLGHUDWLRQV
'LVSRVDOLQVWUXFWLRQV
/RFDOGLVSRVDOUHJXODWLRQV
+D]DUGRXVZDVWHFRGH
:DVWHIURPUHVLGXHVXQXVHG
SURGXFWV
&RQWDPLQDWHGSDFNDJLQJ

&ROOHFWDQGUHFODLPRUGLVSRVHLQVHDOHGFRQWDLQHUVDWOLFHQVHGZDVWHGLVSRVDOVLWH'LVSRVHRI
FRQWHQWVFRQWDLQHULQDFFRUGDQFHZLWKORFDOUHJLRQDOQDWLRQDOLQWHUQDWLRQDOUHJXODWLRQV
'LVSRVHLQDFFRUGDQFHZLWKDOODSSOLFDEOHUHJXODWLRQV
7KHZDVWHFRGHVKRXOGEHDVVLJQHGLQGLVFXVVLRQEHWZHHQWKHXVHUWKHSURGXFHUDQGWKHZDVWH
GLVSRVDOFRPSDQ\
'LVSRVHRILQDFFRUGDQFHZLWKORFDOUHJXODWLRQV(PSW\FRQWDLQHUVRUOLQHUVPD\UHWDLQVRPH
SURGXFWUHVLGXHV7KLVPDWHULDODQGLWVFRQWDLQHUPXVWEHGLVSRVHGRILQDVDIHPDQQHU VHH
'LVSRVDOLQVWUXFWLRQV 
6LQFHHPSWLHGFRQWDLQHUVPD\UHWDLQSURGXFWUHVLGXHIROORZODEHOZDUQLQJVHYHQDIWHUFRQWDLQHULV
HPSWLHG(PSW\FRQWDLQHUVVKRXOGEHWDNHQWRDQDSSURYHGZDVWHKDQGOLQJVLWHIRUUHF\FOLQJRU
GLVSRVDO

7UDQVSRUWLQIRUPDWLRQ
'27
1RWUHJXODWHGDVGDQJHURXVJRRGV
,$7$
1RWUHJXODWHGDVGDQJHURXVJRRGV
,0'*
1RWUHJXODWHGDVGDQJHURXVJRRGV
1RWDSSOLFDEOH
7UDQVSRUWLQEXONDFFRUGLQJWR
$QQH[,,RI0$532/DQG
WKH,%&&RGH

5HJXODWRU\LQIRUPDWLRQ
86IHGHUDOUHJXODWLRQV

7KLVSURGXFWLVD+D]DUGRXV&KHPLFDODVGHILQHGE\WKH26+$+D]DUG&RPPXQLFDWLRQ
6WDQGDUG&)5

76&$6HFWLRQ E ([SRUW1RWLILFDWLRQ &)56XESW'
1RWUHJXODWHG
&(5&/$+D]DUGRXV6XEVWDQFH/LVW &)5
1RWOLVWHG
6$5$(PHUJHQF\UHOHDVHQRWLILFDWLRQ
1RWUHJXODWHG
26+$6SHFLILFDOO\5HJXODWHG6XEVWDQFHV &)5
1RWUHJXODWHG
6XSHUIXQG$PHQGPHQWVDQG5HDXWKRUL]DWLRQ$FWRI 6$5$
6$5$([WUHPHO\KD]DUGRXVVXEVWDQFH
1RWOLVWHG
6$5$+D]DUGRXV
FKHPLFDO
&ODVVLILHGKD]DUG
FDWHJRULHV

<HV
6HULRXVH\HGDPDJHRUH\HLUULWDWLRQ

6$5$ 75,UHSRUWLQJ
&KHPLFDOQDPH
$PPRQLXPVXOIDWH
6RGLXPQLWUDWH

&$6QXPEHU



E\ZW



2WKHUIHGHUDOUHJXODWLRQV
&OHDQ$LU$FW &$$ 6HFWLRQ+D]DUGRXV$LU3ROOXWDQWV +$3V /LVW
1RWUHJXODWHG
&OHDQ$LU$FW &$$ 6HFWLRQ U $FFLGHQWDO5HOHDVH3UHYHQWLRQ &)5
1RWUHJXODWHG
1RWUHJXODWHG
6DIH'ULQNLQJ:DWHU$FW
6':$
86VWDWHUHJXODWLRQV
860DVVDFKXVHWWV57.6XEVWDQFH/LVW
$PPRQLXPVXOIDWH &$6
6RGLXPQLWUDWH &$6
3HWUR)L[(OHFWURQ$FFHSWRU%OHQG
9HUVLRQ5HYLVLRQGDWH,VVXHGDWH$XJXVW
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861HZ-HUVH\:RUNHUDQG&RPPXQLW\5LJKWWR.QRZ$FW
6RGLXPQLWUDWH &$6
863HQQV\OYDQLD:RUNHUDQG&RPPXQLW\5LJKWWR.QRZ/DZ
$PPRQLXPVXOIDWH &$6
6RGLXPQLWUDWH &$6
865KRGH,VODQG57.
$PPRQLXPVXOIDWH &$6
6RGLXPQLWUDWH &$6
&DOLIRUQLD3URSRVLWLRQ
&DOLIRUQLD6DIH'ULQNLQJ:DWHUDQG7R[LF(QIRUFHPHQW$FWRI 3URSRVLWLRQ 7KLVPDWHULDO
LVQRWNQRZQWRFRQWDLQDQ\FKHPLFDOVFXUUHQWO\OLVWHGDVFDUFLQRJHQVRUUHSURGXFWLYHWR[LQV)RU
PRUHLQIRUPDWLRQJRWRZZZ3:DUQLQJVFDJRY
,QWHUQDWLRQDO,QYHQWRULHV
&RXQWU\ V RUUHJLRQ
$XVWUDOLD

,QYHQWRU\QDPH
$XVWUDOLDQ,QYHQWRU\RI&KHPLFDO6XEVWDQFHV $,&6

2QLQYHQWRU\ \HVQR
<HV

&DQDGD

'RPHVWLF6XEVWDQFHV/LVW '6/

&DQDGD

1RQ'RPHVWLF6XEVWDQFHV/LVW 1'6/

&KLQD

,QYHQWRU\RI([LVWLQJ&KHPLFDO6XEVWDQFHVLQ&KLQD ,(&6&

<HV

(XURSH

(XURSHDQ,QYHQWRU\RI([LVWLQJ&RPPHUFLDO&KHPLFDO
6XEVWDQFHV (,1(&6

<HV

(XURSH

(XURSHDQ/LVWRI1RWLILHG&KHPLFDO6XEVWDQFHV (/,1&6

-DSDQ

,QYHQWRU\RI([LVWLQJDQG1HZ&KHPLFDO6XEVWDQFHV (1&6

<HV

.RUHD

([LVWLQJ&KHPLFDOV/LVW (&/

<HV

1HZ=HDODQG

1HZ=HDODQG,QYHQWRU\

<HV

3KLOLSSLQHV

3KLOLSSLQH,QYHQWRU\RI&KHPLFDOVDQG&KHPLFDO6XEVWDQFHV
3,&&6

<HV

7DLZDQ

7DLZDQ&KHPLFDO6XEVWDQFH,QYHQWRU\ 7&6,

<HV

8QLWHG6WDWHV 3XHUWR5LFR

7R[LF6XEVWDQFHV&RQWURO$FW 76&$ ,QYHQWRU\

<HV

<HV
1R

1R

$<HVLQGLFDWHVWKLVSURGXFWFRPSOLHVZLWKWKHLQYHQWRU\UHTXLUHPHQWVDGPLQLVWHUHGE\WKHJRYHUQLQJFRXQWU\ V 
$1RLQGLFDWHVWKDWRQHRUPRUHFRPSRQHQWVRIWKHSURGXFWDUHQRWOLVWHGRUH[HPSWIURPOLVWLQJRQWKHLQYHQWRU\DGPLQLVWHUHGE\WKHJRYHUQLQJ
FRXQWU\ V 

2WKHULQIRUPDWLRQLQFOXGLQJGDWHRISUHSDUDWLRQRUODVWUHYLVLRQ
,VVXHGDWH

$XJXVW

5HYLVLRQGDWH



9HUVLRQ


+HDOWK
)ODPPDELOLW\
3K\VLFDOKD]DUG

+0,6UDWLQJV

1)3$UDWLQJV




'LVFODLPHU



5HJHQHVLVFDQQRWDQWLFLSDWHDOOFRQGLWLRQVXQGHUZKLFKWKLVLQIRUPDWLRQDQGLWVSURGXFWRUWKH
SURGXFWVRIRWKHUPDQXIDFWXUHUVLQFRPELQDWLRQZLWKLWVSURGXFWPD\EHXVHG,WLVWKHXVHU¶V
UHVSRQVLELOLW\WRHQVXUHVDIHFRQGLWLRQVIRUKDQGOLQJVWRUDJHDQGGLVSRVDORIWKHSURGXFWDQGWR
DVVXPHOLDELOLW\IRUORVVLQMXU\GDPDJHRUH[SHQVHGXHWRLPSURSHUXVH7KHLQIRUPDWLRQLQWKH
VKHHWZDVZULWWHQEDVHGRQWKHEHVWNQRZOHGJHDQGH[SHULHQFHFXUUHQWO\DYDLODEOH

3HWUR)L[(OHFWURQ$FFHSWRU%OHQG
9HUVLRQ5HYLVLRQGDWH,VVXHGDWH$XJXVW
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HASPAPPENDIXF
FIELDACCIDENTFORM



FIELD ACCIDENT REPORT
This report is to be filled out by the designated Site Safety Officer after EVERY accident.
PROJECT. NO.:

PROJECT NAME:
Date of Accident:

Time:

Report By:

Type of Accident (Check One):
( ) Vehicular

( ) Personal

( ) Property
DOB or Age

Name of Injured:
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
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FORMER SPEEDWAY GASOLINE STATION
204 4TH AVENUE
BROOKLYN, NEW YORK 11217
BLOCK 434, LOT 35



INTERIMREMEDIALACTIONWORKPLAN
QUALITYASSURANCEPROJECTPLAN










SUBMITTEDTO:







PREPAREDFOR:

















NewYorkStateDepartmentofEnvironmentalConservation
Region2
47Ͳ4021stStreet
LongIslandCity,NewYork11101





2044thAvenue,LLC.
51East12thStreet,7thFloor
NewYork,NewYork10003








PREPAREDBY:




















P.W.GrosserConsulting,Inc.
630JohnsonAvenue,Suite7
Bohemia,NewYork11716
Phone:631Ͳ589Ͳ6353
Fax:631Ͳ589Ͳ8705

AndrewLockwood,PG,Sr.VicePresident
RyanMorley,PG,ProjectManager





PWGCProjectNumber:AHI2005







FEBRUARY 2022


andrewl@pwgrosser.com
ryanm@pwgrosser.com
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1.0

QUALITYASSURANCEPROJECTPLAN

ThisQualityAssuranceProjectPlan(QAPP)presentstheobjectives,functionalactivities,methods,andQA/QC
requirementsassociatedwithsamplecollectionandlaboratoryanalysisforcharacterizationactivitiesatthe204
4thAvenueBrownfieldCleanupProgramSite(C224295),ifnecessary.TheQAPPfollowsrequirementsdetailed
inNewYorkStateDepartmentofEnvironmentalConservation(NYSDEC)DERͲ10,Section2.


2.0

PROJECTORGANIZATION

TheremedialeffortsdefinedinthisRAWPwillbeimplementedbyPWGConbehalfof2044thAvenue,LLC.The
followingidentifiestheresponsibilitiesofvariousorganizationssupportingtheRI:
x

TheNYSDECProjectManager(StevenWu)willberesponsibleforreviewingandapprovingthiswork
plan, coordinating approval of requested modifications, and providing guidance on regulatory
requirements.

x

The PWGC Program Manager (James Rhodes and/or Paul Boyce) will provide technical expertise for
reviewoftheprojectplans,reportsandongoingfieldactivities.

x

ThePWGCQualityAssuranceManager(AndrewLockwood)willconfirmthequalityofworkassociated
withtheprojectisinaccordancewithallprojectplans.

x

PWGCProjectManager(RyanMorley)willberesponsibleforthedayͲtoͲdayprojectmanagement,task
leadership,andprojectengineeringsupportandfortheplanningandimplementationofRIactivities.
The Project Manager is responsible for ensuring that the requirements of this RI work plan are
implemented.TheprojectmanagerwillalsoactastheSiteHealthandSafetyManager(HSM).

x

PWGCFieldTeamLeader(WillHamiltonordesignee)willberesponsibleforsamplecollection,oversight
ofsubcontractorpersonnel,andcoordinationofdailyfieldactivities.TheFieldTeamLeaderwillactas
theSiteHealthandSafetyOfficerensuringimplementationoftheSiteHealthandSafetyPlan.

x

A NYSDOH Environmental Laboratory Accreditation Program (ELAP) certified laboratory (Alpha
AnalyticalLaboratoriesofWestborough,MassachusettsELAPID11148and11627)willbecontractedto
perform required analyses and reporting, including Analytical Services Protocol (ASP) Category B
Deliverables,whichwillallowfordatavalidation.

x

AnindependentthirdͲpartydatavalidator(LaboratoryDataConsultantsofCarlsbad,California)willbe
contracted to perform data validation and prepare a Data Usability Summary Report (DUSR) in
accordancewithSection3.7.

x

Subcontractors will perform surveying, drilling, and/or sampling at the direction of the Field Team
Leaderinaccordancewiththisworkplan.


QualificationsfortheprojectteamareincludedintheRAWP.




3.0

LABORATORYANALYSIS

Requirementsforsampleanalysisaredescribedbelow.AllsampleswillbesubmittedtoaNYSDOHELAPcertified
laboratory(AlphaAnalytical)foranalysis.Analyticalmethods,preservation,containerrequirements,andholding
timesaresummarizedbelow:
ANALYTICALMETHODS(SOIL)
Analyte/
Analyte
Group

Matrix

Method/
SOP

TALMetals
TCLVOCs

Soil
Soil

EPA6010C
EPA8260C

TCLSVOCs

Soil

EPA8270D

PCBs
Cyanide

Soil
Soil

Container(s)
(number,
size&type
persample)
1x2oz,glass
3x40ml
VOA,glass
vial
1x8oz,glass

Preservation

Metalsex
1xMethanol
2xDIH2O
Cool<6oC
Cool<6oC

Cool<6oC
Cool<6oC

EPA8082A
1x8oz,glass
EPA
1x250ml,
9010C/9012B
plastic
PFAS
Soil
EPA537
1x8oz,glass
None
(modified)
*SIMModeonlynecessaryifEPA8260analysiscannotmeetaMDLof0.1mg/kg

Preparation
HoldingTime

Analytical
HoldingTime

Estimated
Numberof
Samplesto
beCollected

6months
48hours

6months
14Days

12to24
12to24

14days

40days

12to24

14days
14days

40Days
14days

12to24
12to24

14days

28days

12to24

Preparation
HoldingTime

Analytical
HoldingTime

Estimated
Numberof
Samplesto
beCollected

6months

6months

48hours

14Days

3

7days

40days

3

7days

40Days

3

14days

14days

3

14days

28days


 ANALYTICALMETHODS(GROUNDWATER)
Analyte/
Analyte
Group

Matrix

Method/
SOP

Metals

Water

EPA6020A

Container(s)
(number,
size&type
persample)

Preservation

1x500ml
HNO3
plastic
VOCs
Water
EPA8260C
3x40ml
HCl
VOA,glass
Cool<6oC
vial
SVOCs
Water
EPA8270D
2x1000ml,
Cool<6oC
amberglass
PCBs
Water
EPA8082A
1x1000ml,
Cool<6oC
amberglass
Cyanide
Water
EPA
1x250ml,
NaOH
9010C/9012B
plastic
3x250ml
Trizma
EPA537
PFAS
Water
HDPE,
Cool<6oC
(modified)
unlinedcap
*SIMModetobeusedtomeetrequireddetectionlimitof0.35ug/L



3

3

3.1

SoilSamples

SoilsampleswillbecollectedasdescribedintheRAWP.AnalysiswillconformtoNYSDECAnalyticalServices
Protocol(ASP)CategoryBdatadeliverablesinaccordancewithNYSDECDERͲ10,Appendix2B,1.0(b),including
calibrationstandards,surrogaterecoveries,andchromatograms.
3.2

GroundwaterSamples

GroundwatersampleswillbecollectedasdescribedintheRAWP.AnalysiswillconformtoNYSDECAnalytical
ServicesProtocol(ASP)CategoryBdatadeliverablesinaccordancewithNYSDECDERͲ10,Appendix2B,1.0(b),
includingcalibrationstandards,surrogaterecoveries,andchromatograms.
3.3

Field/LaboratoryDataControlRequirements

QualityControl(QC)procedureswillbefollowedinthefieldandatthelaboratorytofacilitatethatreliabledata
are obtained. When performing field sampling, care shall be taken to prevent the crossͲcontamination of
samplingequipment,samplebottles,andotherequipmentthatcouldcompromisesampleintegrity.QCsamples
willincludethefollowing:
x

BlindDuplicates–oneper20environmentalsamplesforeachmatrixsampled.

x

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Ͳ one per 20 environmental samples for each matrix
sampled.

x

EquipmentBlank–oneperdayforeachmatrixsampled.

x

FieldBlank–oneperdaywhenPFASsamplesarecollected.

x

TripBlank–oneperday.


QA/QCSample
Type
BlindDuplicate
MS/MSD
Equipment
Blank
FieldBlank
TripBlank

Est.Total
EndpointSoil
Samples
90
90

Est.DaysofSoil Est.TotalSoil
Sampling
QA/QCSamples
20
20

5
5

Est.Total
Groundwater
Samples
0
0

90

20

5

0

90
90

20
20

0
0

0
0

Est.Daysof
Groundwater
Sampling
0
0
0

Est.Total
Groundwater
QA/QCSamples
0
0
0

0
0

0
0


QA/QCSampleanalysiswillconformtoNYSDECASPCategoryBdatadeliverablesinaccordancewithNYSDEC
DERͲ10,Appendix2B,1.0(b),includingcalibrationstandards,surrogaterecoveries,andchromatograms.

3.4

SampleIdentification

Each sample will be identified with a set of information relating individual sample characteristics. Required
informationconsistsofSampleDesignation,Depth,Date,Time,andMatrix.ExamplesofsampleIDsareshown
below.
x

EP001(20’)(endpointsoilsample001collectedfrom20feet)

x

SB001(0Ͳ2’)(soilsample,boring001from0to2feet)

x

GW001(6Ͳ8’)(groundwatersample,soilboring001from6to8feet)

x

MW004(groundwatersample,permanentmonitoringwell004)

x

CW001(10Ͳ15’)(groundwatersample,clusterwell001,10to15footinterval)

x

SV001(permanentsoilvaporpoint001)

x

SS001(temporarysubͲslabvaporpoint001)

x

IA001(indoorairsample001)

x

AA001(ambientairqualitysample001)


Samplefrequency,locations,depths,andnomenclaturemaychangesubjecttofielddecisionsandprofessional
judgment.
3.5

ChainͲofͲCustody,SamplePackagingandShipment

Each day that samples are collected, a chainͲofͲcustody/request for analysis form will be completed and
submittedtothelaboratorywithsamplestobeanalyzed.AcopyofthechainͲofͲcustodywillberetainedbythe
ProjectManager.ThechainͲofͲcustodywillincludetheprojectname,sampler’ssignature,sampleIDs,dateand
timeofsamplecollection,andanalysisrequested.

Sampleswillbepackagedandshippedinamannerthatmaintainssamplepreservationrequirementsduring
transport(i.e.,icetokeepsamplescooluntilreceiptatthelaboratory),ensuresthatsampleholdingtimescan
beachievedbythelaboratory,andpreventssamplesfrombeingtamperedwith.

Ifacommercialcarriershipssamples,abilloflading(waybill)willbeusedasdocumentationofsamplecustody.
Receiptsforbillsofladingandotherdocumentationofshipmentshallbemaintainedaspartofthepermanent
custody documentation. Commercial carriers are not required to sign the chainͲofͲcustody as long as it is
enclosedintheshippingcontainerandevidencetape(custodyseal)remainsinplaceontheshippingcontainer.

3.6

DataUsabilityandValidation

Themainpurposeofthedataisforuseindefiningtheextentofcontaminationatthesite,toaidinevaluation
ofpotentialhumanhealthandecologicalexposureassessments,andtosupportremedialactiondecisions.Based
uponthis,datausabilityandvalidationwillbeperformedasdescribedbelow.Completedatapackageswillbe
archivedintheprojectfiles,andifdeemednecessaryadditionalvalidationcanbeperformedusingprocedures
inthefollowingsections.
3.6.1

DataUsabilityandValidationRequirements

Datausabilityandvalidationareperformedonanalyticaldatasets,primarilytoconfirmthatsamplingandchainͲ
ofͲcustodydocumentationarecomplete,sampleIDscanbetiedtospecificsamplinglocations,sampleswere
analyzed within the required holding times, and analyses are reported in conformance with NYSDEC ASP,
CategoryBdatadeliverablerequirementsasapplicabletothemethodutilized.
3.6.2

DataUsabilityandValidationMethods

AdesigneeofthePWGCProjectManagerwillcompleteadatausabilityevaluationforthedatacollectedduring
theRIandadatausabilitysummaryreport(DUSR)willbeprepared.TheDUSRwillbepreparedinaccordance
withNYSDECDERͲ10,Appendix2B.

IndependentthirdͲpartydatavalidationwillbeperformedon5%ofthesampledata,orononesamplefrom
each sample delivery group (SDG), whichever is greater. Data validation will be performed by a qualified
subcontractorindependentoftheproject.





4.0

FIELDEQUIPMENTCALIBRATION

Equipment will be inspected and approved by the Field Team Leader before being used. Equipment will be
calibratedtofactoryspecifications,ifrequired.Monitoringequipmentwillbecalibratedfollowingmanufacturers
recommendedschedules.Dailyfieldresponsechecksandcalibrationswillbeperformedasnecessary(i.e.PID
calibrations) following manufacturers standard operating procedures. Equipment calibrations will be
documentedinadesignatedfieldlogbook.




5.0

EQUIPMENTDECONTAMINATION

InordertominimizethepotentialforcrossͲcontamination,nonͲdedicateddrillingandsamplingequipmentshall
beproperlydecontaminatedpriortoandbetweensampling/drillinglocations.
5.1

GeneralProcedures

Drilling equipment will be decontaminated in a designated area. Sampling equipment and probes will be
decontaminatedinanareacoveredwithplasticsheetingnearthesamplinglocation.Wastematerialgenerated
during decontamination activities will be containerized, stored and disposed of in accordance with the
proceduresdetailedintheRAWP.Decontaminationofsamplingequipmentshallbekepttoaminimum,and
wherever possible, dedicated sampling equipment shall be used. Personnel directly involved in equipment
decontaminationshallwearappropriatepersonalprotectiveequipment(PPE).
5.2

DrillingEquipment

Drillingequipmentshallbedecontaminatedpriortoperformanceofthefirstboring/excavationandbetweenall
subsequentborings/excavations.Thisshallincludehandtools,casing,augers,drillrods,temporarywellmaterial
andotherrelatedtoolsandequipment.Waterusedduringdrillingand/orsteamcleaningoperationsshallbe
fromapotablesource.
5.3

SamplingEquipment

Samplingequipment(i.e.,trowels,knives,splitͲspoons,bowls,handaugers,etc...)willbedecontaminatedprior
toeachuseasfollows:
x

LaboratoryͲgradeglasswaredetergentandtapwaterscrubtoremovevisualcontamination

x

Generoustapwaterrinse

x

Distilledwaterrinse

5.4

MetersandProbes

Allmetersandprobesthatareusedinthefield(otherthanthoseusedsolelyforairmonitoringpurposes,e.g.,
PIDmeters)willbedecontaminatedbetweenusesasfollows:
x

LaboratoryͲgradedetergentandtapwatersolutionwash

x

Tapwaterrinse

x

Distilledwaterrinse(triplerinse)


6.0

FIELDDOCUMENTATION

Documentationwilltakeplaceoneitherappropriateformsorinadedicatedsitelogbook.Permanentblackor
blueinkwillbeusedtorecordinformationinthelogbook.Errorsinfielddocumentationwillbelinedthrough,
initialed,dated,andcorrected.FormswillbekeptbythePWGCFieldTeamLeaderduringthefieldactivities.
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,
unusedportionsofpageswillbelinedͲthroughandinitialed.

Theprimarypurposeofthefieldlogbookistodocumentthedailyfieldactivitiesandtoprovidedescriptionsof
eachactivity.Allentriesinthefieldlogbookwillberecordedanddatedbypersonmakingtheentry.





























