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ES EXECUTIVE SUMMARY

The following provides a brief summary of the controls implemented for the Site,
as well as the inspections, monitoring, maintenance and reporting activities required by

this Site Management Plan:

Site Identification:

NYSDEC Site Number: 3-44-036
Former Swivelier Site, Nanuet, New York

Institutional Controls:

1. The property may be used for commercial and industrial
use;

2. Prevent future exposure to remaining contamination by
controlling disturbances of the subsurface contamination;

3. All ECs must be inspected at a frequency and in a
manner defined in the SMP.

Engineering Controls:

1. Cover System

2. Sub-Slab Depressurization System (SSDS)

Inspections: Frequency
1. Cover inspection Annually
2. SSDS Annually
Monitoring:

1. Groundwater Monitoring Wells MW-10D, MW-11D | Annually

and MW-13D

Maintenance:

1. Blower or radon fan maintenance Annually, if needed
Reporting:

1. Groundwater and SSDS Data Annually

2. Periodic Review Report Annually

Further descriptions of the above requirements are provided in detail in the latter

sections of this Site Management Plan.




1.0 INTRODUCTION

1.1 General

This Site Management Plan (SMP) is a required element of the remedial program
for the Former Swivelier Site located in Nanuet, New York (hereinafter referred to as the
“Site”). See Figure 1. The Site is currently in the New York State (NYS) Voluntary
Cleanup Program (VCP) Site No. V-00520-3 which is administered by New York State
Department of Environmental Conservation (NYSDEC).

S.F. Properties, LLC (S.F. Properties) entered into a Voluntary Cleanup
Agreement (VCA) in April 2002 with the NYSDEC to remediate the site. A figure
showing the site location and boundaries of this site is provided in Figure 2. The
boundaries of the site are more fully described in the metes and bounds site description
that is part of the Deed provided in Appendix 2.

After completion of the remedial work, some contamination was left at this site,
which is hereafter referred to as “remaining contamination”. Institutional and
Engineering Controls (ICs and ECs) have been incorporated into the site remedy to
control exposure to remaining contamination to ensure protection of public health and the
environment. An Environmental Easement granted to the NYSDEC, and recorded with
the Rockland County Clerk, requires compliance with this SMP and all ECs and ICs
placed on the site.

This SMP was prepared to manage remaining contamination at the site until the
Environmental Easement is extinguished in accordance with ECL Article 71, Title 36.
This plan has been approved by the NYSDEC, and compliance with this plan is required
by the grantor of the Environmental Easement and the grantor’s successors and assigns.

This SMP may only be revised with the approval of the NYSDEC.

It is important to note that:
e This SMP details the site-specific implementation procedures that are required
by the Environmental Easement. Failure to properly implement the SMP is a



violation of the Environmental Easement, which is grounds for revocation of
the Certificate of Completion (COC);

e Failure to comply with this SMP is also a violation of Environmental
Conservation Law, 6NYCRR Part 375 and the VCA (Index #W3-0618-02-02;
Site # V-00520-3) for the site, and thereby subject to applicable penalties.

All reports associated with the site can be viewed by contacting the NYSDEC or
its successor agency managing environmental issues in New York State. A list of contacts
for persons involved with the site is provided in Appendix 9 of this SMP.

This SMP was prepared by EWMA, on behalf of S.F. Properties, in accordance
with the requirements of the NYSDEC’s DER-10 (“Technical Guidance for Site
Investigation and Remediation™), dated May 2010, and the guidelines provided by the
NYSDEC. This SMP addresses the means for implementing the 1Cs and/or ECs that are
required by the Environmental Easement for the site.

1.2 Revisions

Revisions to this plan will be proposed in writing to the NYSDEC’s project
manager. Revisions will be necessary upon, but not limited to, the following occurring: a
change in media monitoring requirements, upgrades to or shut-down of a remedial
system, post-remedial removal of contaminated sediment or soil, or other significant
change to the site conditions. In accordance with the Environmental Easement for the
site, the NYSDEC will provide a notice of any approved changes to the SMP, and append

these notices to the SMP that is retained in its files.

1.3 Notifications

Notifications will be submitted by the property owner to the NYSDEC, as needed,
in accordance with NYSDEC’s DER — 10 for the following reasons:



60-day advance notice of any proposed changes in site use that are required
under the terms of the VCA], 6NYCRR Part 375 and/or Environmental

Conservation Law.

7-day advance notice of any field activity associated with the remedial

program.

15-day advance notice of any proposed ground-intrusive activity pursuant to

the Excavation Work Plan.

Notice within 48-hours of any damage or defect to the foundation, structures
or EC that reduces or has the potential to reduce the effectiveness of an EC,
and likewise, any action to be taken to mitigate the damage or defect.

Verbal notice by noon of the following day of any emergency, such as a fire;
flood; or earthquake that reduces or has the potential to reduce the
effectiveness of ECs in place at the site, with written confirmation within 7
days that includes a summary of actions taken, or to be taken, and the

potential impact to the environment and the public.

Follow-up status reports on actions taken to respond to any emergency event
requiring ongoing responsive action submitted to the NYSDEC within 45 days
describing and documenting actions taken to restore the effectiveness of the
ECs.

Any change in the ownership of the site or the responsibility for implementing

this SMP will include the following notifications:

At least 60 days prior to the change, the NYSDEC will be notified in writing
of the proposed change. This will include a certification that the prospective
purchaser/Remedial Party has been provided with a copy of the Voluntary
Cleanup Agreement (VCA), and all approved work plans and reports,
including this SMP.

10



e Within 15 days after the transfer of all or part of the site, the new owner’s
name, contact representative, and contact information will be confirmed in
writing to the NYSDEC.

Table A on the following page includes contact information for the above
notification. The information on this table will be updated as necessary to provide

accurate contact information. A full listing of site-related contact information is provided

in Appendix 9.
Table A: Notifications*
Name Contact Information
Salvatore F. Priore, PE (518) 402-9665
NYSDEC Project Manager Salvatore.priore@dec.ny.gov

* Note: Notifications are subject to change and will be updated as necessary.
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20 SUMMARY OF PREVIOUS INVESTIGATIONS AND REMEDIAL
ACTIONS

2.1  Site Location and Description

The site is located in Nanuet, Rockland County, New York and is identified as
Block 1 and Lot 26 on the Village of Nanuet Tax Map. The site is an approximately
9.81-acre area and is bounded by Demarest Mill Road to the north, West Nyack Road to
the south, Route 304 to the east, and commercial/industrial properties to the west (see
Figure 2 — Site Layout Map). The boundaries of the site are more fully described in
Appendix 2 — Deed. The owner(s) of the site parcel(s) at the time of issuance of this
SMP is S.F. Properties, LLC.

2.2 Physical Setting

2.2.1 Land Use

The Site consists of an approximately 130,000 square foot building surrounded by
paved asphalt parking areas. The Site is zoned commercial and industrial and is currently
utilized for commercial and industrial uses. Site occupants include Harley Davidson
Motorcycles, Ashley Furniture, Planet Fitness, Subzi Bazaar, Gymnastics, and Monster
Mini Golf.

The properties adjoining the Site and in the neighborhood surrounding the Site
primarily include commercial and residential properties. The properties immediately
south of the Site include residential properties; the properties immediately north of the
Site include commercial properties; the properties immediately east of the Site include
commercial properties; and the properties to the west of the Site include commercial

properties.
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2.2.2 Geology

Soil investigation and soil remedial activities were conducted by Camp Dresser &
McKee (CDM) under NYSDEC oversight. As documented in CDM’s July 2000
Supplemental Investigation Report, CDM identified approximately 100-feet of
unconsolidated deposits of recent alluvial and glacial at the site. The underlying bedrock

consists of siltstone and sandstone of the Passaic Formation.
The unconsolidated material was divided into the following zones:
e 510 10-feet of fill material overlying a thin layer of silty clay
e 10 to 15-feet of permeable water bearing sand;
e 5-foot layer of silt and clay;
e 75 to 80-feet of glacial till (lodgment) varying considerably in grain size and texture;

e Sand units were encountered at depths of approximately 40 to 60-feet and 80 to 90-

feet in borings at the site.

The upper 10 to 20-feet of the bedrock was weathered to a saprolitic texture.

Competent bedrock was observed below this zone.

2.2.3 Hydrogeology

As documented in CDM’s July 2000 Supplemental Investigation Report, CDM
designated the first shallow permeable sands as a shallow water-bearing zone, with the
S-series monitoring wells installed within this sand layer. Monitoring wells in the
permeable till materials were designated as Sl and DI-series wells. Bedrock wells were
cased 5-feet into competent bedrock and completed as open holes and designated as
either R or D-series wells. After completion of the soil excavation activities in 1996, a
cluster of three additional wells, MW-9S, 9l, and 9D, was installed for post-excavation

monitoring purposes.
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Groundwater flow within the shallow and intermediate unconsolidated aquifer
was generally towards the southwest in sampling events conducted in November 1999
and May 2000. The groundwater was heavily influenced by the drainageway through the
western portion of the site at the time. With the removal of source material and
subsequent installation of new drainage piping to eliminate the drainageway, sampling
events have shown the flow to be to the west-northwest. The change in groundwater flow
direction is most likely from the result of the removal of the drainageway which was

influencing the groundwater flow.

2.3 Investigation and Remedial History

The following narrative provides a remedial history timeline and a brief summary
of the available project records to document key investigative and remedial milestones
for the Site. Full titles for each of the reports referenced below are provided in Section
7.0 - References.

The Swivelier Company operated in a portion of the building for the assembly,
manufacture, warehousing, and distribution of lighting fixtures from 1956 to 1997. Non-
contact process water and cooling water, as well as wastewater from the building floor
drain system, was discharged to a drainage ditch on the western portion of the property.
In 1979, the Rockland County Department of Health received a complaint citing
discolored water flowing in the ditch. Samples collected by the Spring Valley Water
Company in 1980 from the outfall pipe and in the surface waters indicated total volatile
organic compounds (VOC) of 14,425 parts per billion (ppb) and 8,962 ppb, respectively.
In 1980, Swivelier eliminated the use of the VOC compounds TCE and methylene
chloride (MCI) in their processes and directed the site process, process waters, and waste

waters to the municipal sewer system rather than to the on-site drainage ditch.

In 1991, the Rockland County Department of Health (RCDH) collected
groundwater samples from several businesses and residential wells in this area. TCE was
detected at 5,400 ppb in a sample from the L.A. Woman nightclub, located 0.4 miles to
the south of the Property. Several other wells in the vicinity of L.A. Woman also

contained TCE, but at lower concentrations. The RCDH identified numerous potential
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sources, including Swivelier, for the TCE contamination in the L.A. Woman well. The
New York State Department of Environmental Conservation (NYSDEC) listed the
Property on the New York State Registry of Inactive Waste Sites in July 1991 as a Class
2 site.

The NYSDEC retained Camp Dresser & McKee (CDM) to perform a Remedial
Investigation/Feasibility Study (RI/FS) at the Property. The RI/FS was completed in two
separate phases in 1994 and 1995. The results of the RI/FS identified VOC contaminated
soils in the drainage ditch (discharge area) and VOC contamination in the underlying

bedrock aquifer.

A hot spot excavation and soil removal was performed at the source area (on-site
drainage ditch) in June 1999 by CDM. Soils were excavated within and adjacent to the
ditch to the zone of saturation, approximately 8-feet below ground surface (bgs). All

soils were transported off-site and disposed of at a licensed waste handling facility.

Post excavation sample results of 1,100 parts per million (ppm) indicated that a
small area of impacted soils approximately 10 by 10-feet by the former discharge pipe
location remained in the subsurface soils below the water table. No further remediation

activities were carried out at this location by CDM.

In-Situ Oxidation Technologies, Inc. (ISOTEC) in-situ chemox treatment processes
were conducted in November 2002 for the field pilot study, and again in May 2005 for
the full-scale treatment program, to remediate subsurface contamination via injection of
peroxide and proprietary catalysts, thereby oxidizing contamination using Fenton’s

Reaction.

In accordance with the November 2004 RAWP, an SSDS was installed in March
2008 to address concerns regarding a potential source of vapor intrusion beneath the
building. The results of the diagnostic field pilot test, conducted by EWMA on August
23, 2004, provided a basis to determine the locations and number of extraction points
necessary to achieve adequate depressurization underneath the entire building. Upon
instructions from the property representative, all SSDS installation activities were

conducted within the empty warehouse portion of the building.
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Long-term monitored natural attenuation (MNA) of groundwater within the

overburden aquifers is currently being utilized, relying on natural attenuation processes to

achieve applicable groundwater remediation standards.

24

Remedial Action Objectives

The Remedial Action Objectives (RAOs) for the Site are as follows:
Groundwater
RAOs for Public Health Protection

e Prevent ingestion of groundwater with contaminant levels exceeding drinking
water standards.

e Prevent contact with, or inhalation of, volatiles from contaminated
groundwater.

RAO:s for Environmental Protection

e Restore ground water aquifer to pre-disposal/pre-release conditions, to the
extent practicable.

e Prevent the discharge of contaminants to surface water.

e Remove the source of ground or surface water contamination.

Soil Vapor
RAOs for Public Health Protection

e Mitigate impacts to public health resulting from existing, or the potential for,
soil vapor intrusion into buildings at the site.

16



2.5  Remaining Contamination

2.5.1 Groundwater

Groundwater samples were collected during the treatment program to obtain
information related to the ISOTEC treatment process of the bedrock aquifer and natural
attenuation. VOCs, mainly TCE and cis-1,2-DCE, were the contaminants of concern
driving the cleanup at the site. Post-treatment samples were analyzed for TCL VO+15
(EPA Method 8260C).

Frequent groundwater sampling events were conducted between September 2005
and November 2017. Initially, the groundwater sampling program consisted of samples
collected biannually from wells MW-10D, 11D, 12D, and 13D. After the May 2009
sampling event, MW-12D was removed from the sampling program per NYSDEC
approval via e-mail, after results were below standards for the prior eight sampling events
dating back to September 2005.

During the most recent event groundwater sampling event in November 2017,
twenty-three (23) wells were sampled to ascertain current contaminant levels. The
analytical results for the samples collected during this sampling round revealed
concentrations of MTBE, cis-1,2-DCE, benzene, TCE, toluene, acetone, and vinyl
chloride. However, MTBE, benzene, and toluene are not known site contaminants of
concern and are believed not to be associated with the former Swivelier facility.

Table 1 provides a historical summary of all groundwater samples that have been
taken as part of remedial actions performed to remediate groundwater.

Table 2 provides a historical summary of all ISOTEC injection events performed

as part of remedial actions to remediate groundwater.
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2.5.2 Surface Water

The drainage ditch on the Property has been removed and all surface water
discharges are carried to a small drainage ditch located to the southwest across Nyack
Road. The drainage ditch flows to the Nauraushaun Creek, which flows into Lake
Tappan, located 4.5 miles south-southeast of the site. Lake Tappan is utilized as a public
water drinking supply for Northern Bergen County, New Jersey. Currently, there are no

potential onsite sources of contamination.

2.5.3 Soil Vapor

On January 14, 2004, an inspection of the Property was conducted by
representatives of EWMA, the NYSDEC, and the NYSDOH. Four sample locations
were chosen for collecting sub-slab vapor and indoor air samples. A sub-slab
investigation was conducted by EWMA at the site on February 3, 2004 and
representatives from NYSDEC were on-site to observe the sampling protocols. One of
the four sub-slab soil gas samples and its corresponding indoor air sample indicated the
need for mitigation, and in March 2008, a sub-slab depressurization system (SSDS) was
installed and activated at the site (see Section 4.8).

In April 2014, in accordance with the November 25, 2013 RAWP Addendum,
EWMA installed seven shallow on-site temporary well points and one shallow off-site
temporary well point / soil vapor point to investigate TCE detected in shallow ground
water at off-site temporary well point GW-02 installed as part of NYSDOH’s 2004

investigation.

Groundwater samples were obtained from all eight temporary well points and
analyzed for chlorinated volatile organic compounds (CVOCs), via EPA method 8260.
The soil vapor sample was analyzed for volatile organic compounds via EPA Method
TO-15 by Integrated Analytical Laboratories, LLC (IAL) of Randolph, New Jersey.
Results from the soil vapor sample obtained from the TW-8 location did not identify

compounds of concern associated with the former Swivelier facility. No further offsite
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assessment of ground water or soil vapor was warranted across West Nyack Road, as
documented in EWMA’s August 26, 2015 Revised Supplemental RI Progress Report,
submitted to NYSDEC.

During November 2017, four (4) sub-slab soil gas sampling ports were installed
in the building slab to investigate the contaminated groundwater as a potential vapor
intrusion source. Four (4) sub-slab soil gas samples were taken and were analyzed for

volatile organic compounds via EPA Method TO-15 by IAL.

The analytical results for the samples collected during the November 2017
sampling event revealed elevated concentrations of cis-1,2-DCE and TCE. Based on the
magnitude of these sub-slab concentrations, it is recommended that SSDS mitigation is

needed to minimize potential exposures associated with vapor intrusion.

Table 3 provides a historical summary of all soil vapor samples that have been

taken as part of actions performed to mitigate vapor intrusion.

3.0 INSTITUTIONAL AND ENGINEERING CONTROL PLAN

3.1 General

Since remaining contamination exists at the site, Institutional Controls (ICs) and
Engineering Controls (ECs) are required to protect human health and the environment.
This IC/EC Plan describes the procedures for the implementation and management of all
IC/ECs at the site. The IC/EC Plan is one component of the SMP and is subject to
revision by the NYSDEC.

This plan provides:

e A description of all IC/ECs on the site;
e The basic implementation and intended role of each IC/EC,;

e A description of the key components of the ICs set forth in the Environmental
Easement;
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e A description of the controls to be evaluated during each required inspection
and periodic review;

e A description of plans and procedures to be followed for implementation of
IC/ECs, such as the implementation of the Excavation Work Plan (EWP) (as
provided in Appendix 1) for the proper handling of remaining contamination
that may be disturbed during maintenance or redevelopment work on the site;
and

e Any other provisions necessary to identify or establish methods for
implementing the IC/ECs required by the site remedy, as determined by the
NYSDEC.

3.2 Institutional Controls

A series of ICs is required by the RAWP to: (1) implement, maintain and monitor
Engineering Control systems; (2) prevent future exposure to remaining contamination;
and, (3) limit the use and development of the site to commercial and industrial uses only.
Adherence to these ICs on the site is required by the Environmental Easement and will be
implemented under this SMP. ICs identified in the Environmental Easement may not be
discontinued without an amendment to or extinguishment of the Environmental

Easement. These ICs are:

e The property may be used for commercial and industrial use;

e All ECs must be operated and maintained as specified in this SMP;

e All ECs must be inspected at a frequency and in a manner defined in the SMP.

e The use of groundwater underlying the property is prohibited without
necessary water quality treatment as determined by the NYSDOH or the
Rockland Department of Health to render it safe for use as drinking water or
for industrial purposes, and the user must first notify and obtain written
approval to do so from the Department.

e Groundwater and other environmental or public health monitoring must be
performed as defined in this SMP;

e Data and information pertinent to site management must be reported at the
frequency and in a manner as defined in this SMP;
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3.3

All future activities that will disturb remaining contaminated material must be
conducted in accordance with this SMP;

Monitoring to assess the performance and effectiveness of the remedy must be
performed as defined in this SMP;

Operation, maintenance, monitoring, inspection, and reporting of any
mechanical or physical component of the remedy shall be performed as
defined in this SMP;

Access to the site must be provided to agents, employees or other
representatives of the State of New York with reasonable prior notice to the
property owner to assure compliance with the restrictions identified by the
Environmental Easement.

The potential for vapor intrusion must be evaluated for any buildings
developed in the area within the IC boundaries, and any potential impacts that
are identified must be monitored or mitigated; and

Vegetable gardens and farming on the site are prohibited;

Engineering Controls

3.3.1 Cover System

Exposure to remaining contamination in groundwater at the site is prevented by

asphalt pavement, concrete-covered sidewalks, and concrete building slabs. Figure 4

presents the location of the cover system. The Excavation Work Plan (EWP) provided in

Appendix 1 outlines the procedures required to be implemented in the event the cover

system is breached, penetrated or temporarily removed, and any underlying remaining

contamination is disturbed. Procedures for the inspection of this cover are provided in the

Monitoring and Sampling Plan included in Section 4.0 of this SMP. Any work conducted

pursuant to the EWP must also be conducted in accordance with the procedures defined

in a Health and Safety Plan (HASP), provided in Appendix 5, and associated Community
Air Monitoring Plan (CAMP).
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3.3.2 Sub-Slab Depressurization System (SSDS)

In accordance with the November 2004 RAWP, an SSDS was installed in March
2008 to address concerns regarding a potential source of vapor intrusion beneath the
building.

The results of the diagnostic field pilot test, conducted by EWMA on August 23,
2004, provided a basis to determine the locations and number of extraction points
necessary to achieve adequate depressurization underneath the entire building. Upon
instructions from the property representative, all SSDS installation activities were
conducted within the empty warehouse portion of the building.

The following provides a summary of the SSDS design:

e Two (2) separate SSDSs are installed along the western and eastern portions of
the building and connected to vacuum blower #1 and #2, respectively, which are
located on the roof of the building;

e Each SSDS consists of a 4-inch PVVC main header pipe installed along the ceiling
in order to connect all extraction points to the header pipe, and extending to the
outside of the building into the vacuum blower;

e A total of nine (9) extraction points were connected to the western SSDS and
eight (8) extraction points were connected to the eastern SSDS, each via 2-inch
PVC connecting pipes extending upwards from the extraction points along the
walls and corner and along the ceiling to the 4-inch PVC main header pipe;

e Extraction point connecter pipes and main header inlets to the vacuum blowers
were equipped with ball valves and sampling ports in order to optimize the
vacuum and flow through all points, and collect flow readings and air samples, as
necessary;

e The vacuum blowers are 7.5 HP Regenerative Blowers capable of providing a
total flow rate of 250 to 300 CFM. However, based on recent sub-slab soil gas
sampling results, taken in November 2017, the full efficiency of the blowers is not
required, and it is recommended that inline radon fans with reduced flow rates be

installed within the vent risers.
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Procedures for operating and maintaining the sub-slab depressurization system
(SSDS) are documented in the Operation and Maintenance Plan (Section 5.0 of this
SMP).

3.3.3 Criteria for Completion of Remediation/Termination of Remedial Systems

Generally, remedial processes are considered completed when monitoring
indicates that the remedy has achieved the remedial action objectives identified by the
decision document. The framework for determining when remedial processes are
complete is provided in Section 6.4 of NYSDEC DER-10.

3.3.3.1 — Cover System

The composite cover system is a permanent control and the quality and integrity
of this system will be inspected at defined, regular intervals in accordance with this SMP

in perpetuity.

3.3.3.2 - Sub-Slab Depressurization System (SSDS)

The active SSDS will not be discontinued unless prior written approval is granted
by the NYSDEC and the NYSDOH. In the event that monitoring data indicates that the
SSDS may no longer be required, a proposal to discontinue the SSDS will be submitted
by the remedial party to the NYSDEC and NYSDOH.

3.3.3.3 - Monitoring Wells Associated with  Monitored  Natural

Attenuation/Source Control

Groundwater monitoring activities to assess natural attenuation will continue, as
determined by the NYSDEC with consultation with NYSDOH, until residual
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groundwater concentrations are found to be consistently below ambient water quality
standards, the site SCGs, or have become asymptotic at an acceptable level over an
extended period. If groundwater contaminant levels become asymptotic at a level above
SCOs and Groundwater standards that is not acceptable to the NYSDEC, additional
source(s) removal, treatment processes and/or control measures will be evaluated and
implemented with concurrence/approval of NYSDEC. However, in the event that long-
term monitoring data indicates that natural attenuation monitoring may no longer be
necessary , a proposal to modify the system will be submitted by the remedial party to the
NYSDEC for evaluation. Monitoring will continue until permission to modify such a

program is granted in writing by the NYSDEC.
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40 MONITORING AND SAMPLING PLAN

4.1 General

This Monitoring and Sampling Plan describes the measures for evaluating the
overall performance and effectiveness of the remedy. This Monitoring and Sampling Plan
may only be revised with the approval of the NYSDEC. Details regarding the sampling
procedures, data quality usability objectives, analytical methods, etc. for all samples
collected as part of site management for the site are included in the Quality Assurance

Project Plan provided in Appendix 4.

This Monitoring and Sampling Plan describes the methods to be used for:

e Sampling and analysis of all appropriate media (e.g., groundwater, indoor air,
soil vapor, soils);

e Assessing compliance with applicable NYSDEC standards, criteria and
guidance (SCGs), particularly groundwater standards and Part 375 SCOs for
soil; and

e Evaluating site information periodically to confirm that the remedy continues
to be effective in protecting public health and the environment;

To adequately address these issues, this Monitoring and Sampling Plan provides

information on:

Sampling locations, protocol and frequency;

e Information on all designed monitoring systems;

e Analytical sampling program requirements;

e Inspection and maintenance requirements for monitoring wells;

e Monitoring well decommissioning procedures; and
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e Annual inspection and periodic certification.

Reporting requirements are provided in Section 6.0 of this SMP.

4.2  Site-Wide Inspection

Site-wide inspections will be performed at a minimum of once per year.
Modification to the frequency or duration of the inspections will require approval from
the NYSDEC. Site-wide inspections will also be performed after all severe weather
conditions that may affect ECs or monitoring devices. During these inspections, an
inspection form will be completed as provided in Appendix 6 — Site Management Forms.

The form will compile sufficient information to assess the following:

e Compliance with all ICs, including site usage;
e An evaluation of the condition and continued effectiveness of ECs;
e General site conditions at the time of the inspection;

e The site management activities being conducted including, where appropriate,
confirmation sampling and a health and safety inspection; and

e Confirm that site records are up to date.

Inspections of all remedial components installed at the site will be conducted. A
comprehensive site-wide inspection will be conducted and documented according to the
SMP schedule, regardless of the frequency of the Periodic Review Report. The

inspections will determine and document the following:

e Whether ECs continue to perform as designed,;

e |If these controls continue to be protective of human health and the
environment;

e Compliance with requirements of this SMP and the Environmental Easement;
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e Achievement of remedial performance criteria; and

e If site records are complete and up to date; and

Reporting requirements are outlined in Section 6.0 of this plan.

Inspections will also be performed in the event of an emergency. If an emergency,
such as a natural disaster or an unforeseen failure of any of the ECs occurs that reduces or
has the potential to reduce the effectiveness of ECs in place at the site, verbal notice to
the NYSDEC must be given by noon of the following day. In addition, an inspection of
the site will be conducted within 5 days of the event to verify the effectiveness of the
IC/ECs implemented at the site by a qualified environmental professional, as determined
by the NYSDEC. Written confirmation must be provided to the NYSDEC within 7 days
of the event that includes a summary of actions taken, or to be taken, and the potential

impact to the environment and the public.

4.3  Sub-Slab Depressurization System (SSDS) Monitoring

Monitoring of the SSDS will be performed on a routine basis, as identified in
Table B — SSDS Monitoring Requirements and Schedule (see below). Modification to
the frequency or sampling requirements will require approval from the NYSDEC. A
visual inspection of the complete system will be conducted during each monitoring event.
Unscheduled inspections and/or sampling may take place when a suspected failure of the
SSDS has been reported or an emergency occurs that is deemed likely to affect the
operation of the system. SSDS components to be monitored include, but are not limited
to, the components included in Table B below.

Table B — SSDS Monitoring Requirements and Schedule

Remedial System Monitoring Operating Range Monitoring
Component Parameter Schedule
Vacuum Blower Flow Rate 150 — 350 CFM Annually
SSDS Piping Vacuum Min. -0.004 “WC Annually
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A complete list of components to be inspected is provided in the Inspection
Checklist, provided in Appendix 6 - Site Management Forms. If any equipment readings
are not within their specified operation range, any equipment is observed to be
malfunctioning or the system is not performing within specifications; maintenance and

repair, as per the Operation and Maintenance Plan, is required immediately.

4.4  Post-Remediation Media Monitoring and Sampling

Samples shall be collected from the monitoring wells MW-10D, MW-11D and
MW-13D on a routine basis. Sampling locations, required analytical parameters and
schedule are provided in Table C — Post Remediation Sampling Requirements and
Schedule below. Modification to the frequency or sampling requirements will require
approval from the NYSDEC.

Table C — Post Remediation Sampling Requirements and Schedule

Analytical Parameters

Sampling Location TCL VO+15 Schedule
(EPA Method 8260C)

Monitoring Wells
MW-10D, MW-11D and X Annually
MW-13D

All sampling will be conducted in accordance with the QAPP provided in
Appendix 4, and all groundwater sampling will be performed in conformance with
NYSDEC and USEPA sampling procedures. All monitoring well sampling activities will
be recorded in a field book and in a groundwater-sampling log. Other observations (e.g.,
well integrity, etc.) will be noted on the well sampling log. The well sampling log will

serve as the inspection form for the groundwater monitoring well network.

Care will be taken to prevent contamination of the sample bottles at the lab
waiting to be packed for shipment, in the field waiting to be filled, and in the field

28




waiting to be packed for shipment. To prevent contamination of the sample bottles, each
bottle will be sealed until placed beneath the sampling tool for sample collection. Each

sample container will have the following information recorded on it:

e Project Name

Sample Number

Time & Date of Sampling
Analysis to be Performed
Number of Samples

Sample shuttles, and clean sampling equipment will not be stored near solvents,
gasoline, or other equipment that is a potential source of contamination. When under
chain of custody, sample bottles will be secured in locked vehicles, custody sealed in
shuttles or in the presence of authorized personnel.

Field and trip blanks must travel with sample containers and must arrive on-site
within one day of their preparation in the lab. Blanks and their associated samples may
be held on-site for no longer than two calendar days, and must arrive back in the lab
within one day of shipment from the field. This constitutes a maximum of a four (4) day
handling time. Blanks and all samples must be maintained at 4°C while stored on-site
and during shipment. Sample bottles and blanks must be handled in the same manner
prior to their return to the laboratory. Field and trip blanks will be collected for

groundwater sampling events as indicated in the QAPP.,

4.4.1 Groundwater Sampling

Groundwater monitoring will be performed annually to assess the performance of
Monitored Natural Attenuation. Modification to the frequency or sampling requirements
will require approval from the NYSDEC.

The network of monitoring wells has been installed to monitor upgradient, on-site
and downgradient groundwater conditions at the site.

If biofouling or silt accumulation occurs in the on-site and/or off-site monitoring
wells, the wells will be physically agitated/surged and redeveloped. Additionally,
monitoring wells will be properly decommissioned and replaced, if an event renders the

wells unusable.
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Repairs and/or replacement of wells in the monitoring well network will be
performed based on assessments of structural integrity and overall performance.

The NYSDEC will be notified prior to any repair or decommissioning of any
monitoring well for the purpose of replacement, and the repair or decommissioning and
replacement process will be documented in the subsequent Periodic Review Report. Well
decommissioning without replacement will be done only with the prior approval of the
NYSDEC. Well abandonment will be performed in accordance with NYSDEC’s
guidance entitled “CP-43: Groundwater Monitoring Well Decommissioning Procedures.”
Monitoring wells that are decommissioned because they have been rendered unusable
will be replaced in kind in the nearest available location, unless otherwise approved by
the NYSDEC.

The sampling frequency may only be modified with the approval of the
NYSDEC. This SMP will be modified to reflect changes in sampling plans approved by
the NYSDEC.

Deliverables for the groundwater monitoring program are specified in Section 6.0
— Reporting Requirements.

4.4.2 Monitoring and Sampling Protocol

All sampling activities will be recorded in a field book and associated sampling
log as provided in Appendix 6 - Site Management Forms. Other observations (e.g.,
groundwater monitoring well integrity, etc.) will be noted on the sampling log. The
sampling log will serve as the inspection form for the monitoring network. Additional
detail regarding monitoring and sampling protocols are provided in the site-specific
QAPP provided as Appendix 4 of this document.
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5.0 OPERATION AND MAINTENANCE PLAN

51 General

This Operation and Maintenance Plan provides a brief description of the measures
necessary to operate, monitor and maintain the mechanical components of the remedy

selected for the site. This Operation and Maintenance Plan:

e Includes the procedures necessary to allow individuals unfamiliar with the site

to operate and maintain the sub-slab depressurization system (SSDS);

e Will be updated periodically to reflect changes in site conditions or the

manner in which the SSDS is operated and maintained.

Further detail regarding the Operation and Maintenance of the SSDS is provided
in Appendix 7 - Operation and Maintenance Manual. A copy of this Operation and
Maintenance Manual, along with the complete SMP, is to be maintained at the site. This
Operation and Maintenance Plan is not to be used as a stand-alone document, but as a

component document of this SMP.

5.2  Sub-Slab Depressurization System (SSDS) Performance Criteria

The minimum operating requirements for the major components of the SSDS are as

follows:
Remedial System Monitoring Operating Range Monitoring
Component Parameter Schedule
Vacuum Blower Flow Rate 150 — 350 CFM Annually
SSDS Piping Vacuum Min. -0.004 “WC Annually
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5.3  Operation and Maintenance of Sub-Slab Depressurization System (SSDS)

The following sections provide a description of the operations and maintenance of
the SSDS. Cut-sheets and a current layout drawing for the SSDS are provided in

Appendix 7 - Operations and Maintenance Manual.

5.3.1 System Start-Up and Testing

In the event the SSDS needs to be re-installed or a new SSDS needs to be
installed, the SSDS shall be inspected periodically during installation by the Remedial
Engineer for conformance with the provisions of the SMP. In accordance with the post
mitigation/confirmation testing requirements of NYSDOH’s Guidance for Evaluating
Soil Vapor Intrusion in the State of New York dated October 2006, the goal for operation
of the active component of the SSDS will be to achieve, at a minimum, a sub-slab
differential pressure (with respect to building interior ambient pressure) of —0.004 inches
of water (“WC). To achieve this goal, the following actions will be performed during
initial startup of the SSDS:

1. Shortly after start-up of the SSDS, and prior to building occupancy, the sub-slab
pressure at each monitoring point will be measured utilizing an appropriate hand-
held instrument. If necessary, sub-slab vacuum will be adjusted to achieve —0.004
inches of water at each monitoring point. The control box controlling the vacuum

to the sub-slab lateral piping will be utilized to balance the sub-slab pressure.

2. Appliances relying on natural draft for exhaust of carbon monoxide and other
combustion gases will be tested for back draft caused by the operation of the
SSDS. Testing for back draft will entail utilizing a carbon monoxide meter to
detect the presence of this compound in the air near exhausts for appliances. If
necessary, any back draft caused by the SSDS will be corrected by sealing any

leaks in the floor slab.

3. The operation of the warning device for exhaust fan malfunction will be
confirmed. If a concern is noted, it will be addressed until the appropriate level of

vacuum is achieved before the building can be certified for occupancy.

32



The system testing described above will be conducted if, in the course of the
SSDS lifetime, the system goes down or significant changes are made to the system and
the system must be restarted.

5.3.2 Routine System Operation and Maintenance

In accordance with the schedule set forth in Section 4.3 (Table B) of this SMP,
routine maintenance and inspection will be conducted to ensure that the active
components of the SSDS are operating properly and will continue until NYSDEC and
NYSDOH have determined there is no need for such a system. The operation of the
SSDS will not be discontinued without written approval from the NYSDEC. On a
monthly basis, qualified building personnel will confirm that the blowers or suction fans
are working properly. Appendix 7 contains an Operations, Maintenance, and Monitoring
(OM&M) manual for the SSDS blowers along with a routine maintenance SSDS
checklist.

On an annual basis, the following will performed:

« Conduct a visual inspection of the complete system;

« Inspect the blowers or radon fans for bearing failures or signs of other abnormal
operations, and repair or replace if required,;

« Inspect the discharge location of the vent pipe to ensure that no air intake or
operable window is located nearby;

. Determine, through discussions with building management, if any HVAC system
modifications have occurred that might affect the performance of the SSDS; and

« Inspect the floor slab and foundation walls for evidence of cracks and/or holes,
and repair of cracks and/or holes, if required.

5.3.3 Non-Routine Operation and Maintenance

Non-routine maintenance would typically occur when the warning device indicates

the system is not working properly, or the system becomes damaged. The scope of non-
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routine maintenance will vary depending upon the situation. In general, the following

actions will be taken as part of non-routine maintenance:

« Examine the building for structural or HVAC system changes, or other changes
that may affect the performance of the SSDS (e.g., new combustion appliances or
deterioration of the concrete slab);

. Examine and address the operation of the warning devices and the blowers, and
measure the sub-slab pressure at monitoring points; and

« Repair or adjust the SSDS as appropriate. If necessary, the SSDS should be

redesigned and restarted (see Section 5.3.1 for system startup).

Table B provides a summary and schedule of routine maintenance.

5.3.4 System Monitoring Devices and Alarms

The SSDS will be active and electrically powered. The sub-slab vacuum levels
will be monitored to verify compliance with the -0.004 inches of water minimum cross
slab vacuum levels.

In the event that the SSDS is not operating properly, applicable maintenance and
repairs will be conducted, as specified in the Operation and Maintenance Plan, and the
SSDS will be restarted. Operational problems will be noted in the Periodic Review Report

to be prepared for that reporting period.
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6.0 REPORTING REQUIREMENTS

6.1  Site Management Reports

All site management inspection, maintenance and monitoring events will be
recorded on the appropriate site management forms provided in Appendix 6. These
forms are subject to NYSDEC revision.

All applicable inspection forms and other records, including media sampling data
and system maintenance reports, generated for the site during the reporting period will be
provided in electronic format to the NYSDEC in accordance with the requirements of

Table D and summarized in the Periodic Review Report.

Table D: Schedule of Interim Monitoring/Inspection Reports

Task/Report Reporting Frequency*

Inspection Report Annually

o _ Annually, or as otherwise determined by
Periodic Review Report
the Department

* The frequency of events will be conducted as specified until otherwise approved by the
NYSDEC.

All interim monitoring/inspections reports will include, at a minimum:

e Date of event or reporting period,;

e Name, company, and position of person(s) conducting monitoring/inspection
activities;

e Description of the activities performed,;
e Where appropriate, color photographs or sketches showing the approximate
location of any problems or incidents noted (included either on the

checklist/form or on an attached sheet);

e Type of samples collected (e.g., sub-slab vapor, indoor air, outdoor air, etc);

35



Copies of all field forms completed (e.g., well sampling logs, chain-of-
custody documentation, etc.);

Sampling results in comparison to appropriate standards/criteria;

A figure illustrating sample type and sampling locations;

Copies of all laboratory data sheets and the required laboratory data
deliverables required for all points sampled (to be submitted electronically in
the NYSDEC-identified format);

Any observations, conclusions, or recommendations; and

A determination as to whether contaminant conditions have changed since the
last reporting event.

Routine maintenance event reporting forms will include, at a minimum:

Date of event;

Name, company, and position of person(s) conducting maintenance activities;
Description of maintenance activities performed,;

Any modifications to the system;

Where appropriate, color photographs or sketches showing the approximate
location of any problems or incidents noted (included either on the

checklist/form or on an attached sheet); and,

Other documentation such as copies of invoices for maintenance work,
receipts for replacement equipment, etc., (attached to the checklist/form).

Non-routine maintenance event reporting forms will include, at a minimum:

Date of event;

Name, company, and position of person(s) conducting non-routine
maintenance/repair activities;

Description of non-routine activities performed,
Where appropriate, color photographs or sketches showing the approximate

location of any problems or incidents (included either on the form or on an
attached sheet); and
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e Other documentation such as copies of invoices for repair work, receipts for
replacement equipment, etc. (attached to the checklist/form).

Data will be reported in digital format as determined by the NYSDEC. Currently,
data is to be supplied electronically and submitted to the NYSDEC EQuIS™ database in
accordance with the requirements found at this link

http://www.dec.ny.gov/chemical/62440.html.
6.2 Periodic Review Report

A Periodic Review Report (PRR) will be submitted to the Department beginning
sixteen (16) months after the No Further Action Letter is issued. After submittal of the
initial Periodic Review Report, the next PRR shall be submitted annually to the
Department or at another frequency as may be required by the Department. In the event
that the site is subdivided into separate parcels with different ownership, a single Periodic
Review Report will be prepared that addresses the site described in Appendix 2 - Deed.
The report will be prepared in accordance with NYSDEC’s DER-10 and submitted within
30 days of the end of each certification period. Media sampling results will also be
incorporated into the Periodic Review Report. The report will include:

e ldentification, assessment and certification of all ECs/ICs required by the
remedy for the site.

e Results of the required annual site inspections and severe condition
inspections, if applicable.

e All applicable site management forms and other records generated for the site
during the reporting period in the NYSDEC-approved electronic format, if not
previously submitted.

e A summary of any discharge monitoring data and/or information generated
during the reporting period, with comments and conclusions.

e Data summary tables and graphical representations of contaminants of

concern by media (groundwater, soil vapor, etc.), which include a listing of all
compounds analyzed, along with the applicable standards, with all
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exceedances highlighted. These will include a presentation of past data as part
of an evaluation of contaminant concentration trends.

e Results of all analyses, copies of all laboratory data sheets, and the required
laboratory data deliverables for all samples collected during the reporting
period will be submitted in digital format as determined by the NYSDEC.
Currently, data is supplied electronically and submitted to the NYSDEC
EQuIS™ database in accordance with the requirements found at this link:
http://www.dec.ny.gov/chemical/62440.html.

e A site evaluation, which includes the following:

6.2.1

The compliance of the remedy with the requirements of the site-specific
RAWP, ROD or Decision Document;

The operation and the effectiveness of all treatment units, etc., including
identification of any needed repairs or modifications;

Any new conclusions or observations regarding site contamination based
on inspections or data generated by the Monitoring and Sampling Plan for
the media being monitored;

Recommendations regarding any necessary changes to the remedy and/or
Monitoring and Sampling Plan; and

Trends in contaminant levels in the affected media will be evaluated to
determine if the remedy continues to be effective in achieving remedial
goals as specified by the Decision Document.

The overall performance and effectiveness of the remedy.

Certification of Institutional and Engineering Controls

Following the last inspection of the reporting period, a qualified environmental

professional or Professional Engineer licensed to practice in New York State will

prepare, and include in the Periodic Review Report, the following certification as per the
requirements of NYSDEC DER-10:

“For each institutional or engineering control identified for the site, | certify that all

of the following statements are true:
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e The inspection of the site to confirm the effectiveness of the institutional and
engineering controls required by the remedial program was performed under
my direction;

e The institutional control and/or engineering control employed at this site is
unchanged from the date the control was put in place, or last approved by the
Department;

e Nothing has occurred that would impair the ability of the control to protect
the public health and environment;

e Nothing has occurred that would constitute a violation or failure to comply
with any site management plan for this control,;

e Access to the site will continue to be provided to the Department to evaluate
the remedy, including access to evaluate the continued maintenance of this
control;

e If a financial assurance mechanism is required under the oversight document
for the site, the mechanism remains valid and sufficient for the intended
purpose under the document;

e Use of the site is compliant with the environmental easement;
e The engineering control systems are performing as designed and are effective;

e To the best of my knowledge and belief, the work and conclusions described in
this certification are in accordance with the requirements of the site remedial
program and generally accepted engineering practices; and

e The information presented in this report is accurate and complete.

| certify that all information and statements in this certification form are true. |
understand that a false statement made herein is punishable as a Class “A”
misdemeanor, pursuant to Section 210.45 of the Penal Law. I, [name], of [business
address], am certifying as [Owner/Remedial Party or Owner’s/Remedial Party’s
Designated Site Representative] (and if the site consists of multiple properties): [l have
been authorized and designated by all site owners/remedial parties to sign this

certification] for the site.”

The signed certification will be included in the Periodic Review Report.
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The Periodic Review Report will be submitted, in electronic format, to the
NYSDEC Central Office, Regional Office in which the site is located and the NYSDOH
Bureau of Environmental Exposure Investigation. The Periodic Review Report may need
to be submitted in hard-copy format, as requested by the NYSDEC project manager.

6.3 Corrective Measures Work Plan

If any component of the remedy is found to have failed, or if the periodic
certification cannot be provided due to the failure of an institutional or engineering
control, a Corrective Measures Work Plan will be submitted to the NYSDEC for
approval. This plan will explain the failure and provide the details and schedule for
performing work necessary to correct the failure. Unless an emergency condition exists,
no work will be performed pursuant to the Corrective Measures Work Plan until it has
been approved by the NYSDEC.

6.4  Remedial Site Optimization Report

In the event that an RSO is to be performed, upon completion of an RSO, an RSO
report must be submitted to the Department for approval. A general outline for the RSO
report is provided in Appendix 3. The RSO report will document the research/
investigation and data gathering that was conducted, evaluate the results and facts
obtained, present a revised conceptual site model and present recommendations. RSO
recommendations are to be implemented upon approval from the NYSDEC. Additional
work plans, design documents, HASPs etc., may still be required to implement the
recommendations, based upon the actions that need to be taken. A final engineering

report and update to the SMP may also be required.
The RSO report will be submitted, in electronic format, to the NYSDEC Central

Office, Regional Office in which the site is located, Site Control and the NYSDOH

Bureau of Environmental Exposure Investigation.
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APPENDIX 1 - EXCAVATION WORK PLAN (EWP)

A-1  NOTIFICATION

At least 15 days prior to the start of any activity that is anticipated to encounter

remaining contamination, the site owner or their representative will notify the NYSDEC.

Table 1 includes contact information for the above notification. The information on this

table will be updated as necessary to provide accurate contact information. A full listing

of site-related contact information is provided in Appendix 9.

Table 1: Notifications*

Salvatore F. Priore, PE
NYSDEC Project Manager

(518) 402-9665
Salvatore.priore@dec.ny.gov

* Note: Notifications are subject to change and will be updated as necessary.

This notification will include:

A detailed description of the work to be performed, including the location and
areal extent of excavation, plans/drawings for site re-grading, intrusive
elements or utilities to be installed below the soil cover, estimated volumes of
contaminated soil to be excavated and any work that may impact an

engineering control;

A summary of environmental conditions anticipated to be encountered in the
work areas, including the nature and concentration levels of contaminants of
concern, potential presence of grossly contaminated media, and plans for any

pre-construction sampling;

A schedule for the work, detailing the start and completion of all intrusive

work;

A summary of the applicable components of this EWP;
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e A statement that the work will be performed in compliance with this EWP and
29 CFR 1910.120;

e A copy of the contractor’s health and safety plan (HASP), in electronic
format, if it differs from the HASP provided in Appendix 5 of this SMP;

e Identification of disposal facilities for potential waste streams; and

e ldentification of sources of any anticipated backfill, along with all required

chemical testing results.

A-2  SOIL SCREENING METHODS

Visual, olfactory and instrument-based (e.g. photoionization detector) soil
screening will be performed by a qualified environmental professional during all
excavations into known or potentially contaminated material (remaining contamination).
Soil screening will be performed when invasive work is done and will include all
excavation and invasive work performed during development, such as excavations for
foundations and utility work, after issuance of the COC.

Soils will be segregated based on previous environmental data and screening
results into material that requires off-site disposal and material that requires testing to
determine if the material can be reused on-site as soil beneath a cover or if the material

can be used as cover soil.

A-3  SOIL STAGING METHODS

Soil stockpiles will be continuously encircled with a berm and/or silt fence. Hay
bales will be used as needed near catch basins, surface waters and other discharge points.

Stockpiles will be kept covered at all times with appropriately anchored tarps.
Stockpiles will be routinely inspected and damaged tarp covers will be promptly

replaced.
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Stockpiles will be inspected at a minimum once each week and after every storm
event. Results of inspections will be recorded in a logbook and maintained at the site and
available for inspection by the NYSDEC.

A-4  MATERIALS EXCAVATION AND LOAD-OUT

A qualified environmental professional or person under their supervision will
oversee all invasive work and the excavation and load-out of all excavated material.

The owner of the property and remedial party (if applicable) and its contractors
are responsible for safe execution of all invasive and other work performed under this
Plan.

The presence of utilities and easements on the site will be investigated by the
qualified environmental professional. It will be determined whether a risk or impediment
to the planned work under this SMP is posed by utilities or easements on the site.

Loaded vehicles leaving the site will be appropriately lined, tarped, securely
covered, manifested, and placarded in accordance with appropriate Federal, State, local,
and NYSDOT requirements (and all other applicable transportation requirements).

A truck wash will be operated on-site, as appropriate. The qualified
environmental professional will be responsible for ensuring that all outbound trucks will
be washed at the truck wash before leaving the site until the activities performed under
this section are complete. Truck wash waters will be collected and disposed of off-site in
an appropriate manner.

Locations where vehicles enter or exit the site shall be inspected daily for
evidence of off-site soil tracking.

The qualified environmental professional will be responsible for ensuring that all
egress points for truck and equipment transport from the site are clean of dirt and other
materials derived from the site during intrusive excavation activities. Cleaning of the
adjacent streets will be performed as needed to maintain a clean condition with respect to

site-derived materials.
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A-5 MATERIALS TRANSPORT OFF-SITE

All transport of materials will be performed by licensed haulers in accordance
with appropriate local, State, and Federal regulations, including 6 NYCRR Part 364.
Haulers will be appropriately licensed and trucks properly placarded.

Material transported by trucks exiting the site will be secured with tight-fitting
covers. Loose-fitting canvas-type truck covers will be prohibited. If loads contain wet
material capable of producing free liquid, truck liners will be used.

Truck transport routes are as follows: All trucks loaded with site materials will
exit the site via Route 304 South, take the exit toward Route 59 East, turn right onto
Smith Street, turn right onto Route 59 East, take the exit onto Palisades Parkway North,
then take the exit for Route 287 East or West. This is the most appropriate route and
takes into account: (a) limiting transport through residential areas and past sensitive sites;
(b) use of city mapped truck routes; (c) prohibiting off-site queuing of trucks entering the
facility; (d) limiting total distance to major highways; (e) promoting safety in access to
highways; and (f) overall safety in transport;

Trucks will be prohibited from stopping and idling in the neighborhood outside
the project site.

Egress points for truck and equipment transport from the site will be kept clean of
dirt and other materials during site remediation and development.

Queuing of trucks will be performed on-site in order to minimize off-site

disturbance. Off-site queuing will be prohibited.

A-6  MATERIALS DISPOSAL OFF-SITE

All material excavated and removed from the site will be treated as contaminated
and regulated material and will be transported and disposed in accordance with all local,
State (including 6NYCRR Part 360) and Federal regulations. If disposal of material from
this site is proposed for unregulated off-site disposal (i.e. clean soil removed for

development purposes), a formal request with an associated plan will be made to the
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NYSDEC. Unregulated off-site management of materials from this site will not occur
without formal NYSDEC approval.

Off-site disposal locations for excavated soils will be identified in the pre-
excavation notification. This will include estimated quantities and a breakdown by class
of disposal facility if appropriate, i.e. hazardous waste disposal facility, solid waste
landfill, petroleum treatment facility, C/D recycling facility, etc. Actual disposal
quantities and associated documentation will be reported to the NYSDEC in the Periodic
Review Report. This documentation will include: waste profiles, test results, facility
acceptance letters, manifests, bills of lading and facility receipts.

Non-hazardous historic fill and contaminated soils taken off-site will be handled,
at minimum, as a Municipal Solid Waste per 6NYCRR Part 360-1.2. Material that does
not meet Unrestricted SCOs is prohibited from being taken to a New York State recycling
facility (6NYCRR Part 360-16 Registration Facility).

A-7  MATERIALS REUSE ON-SITE

There is no planned on-site reuse of materials.

A-8 FLUIDS MANAGEMENT

All liquids to be removed from the site, including but not limited to, excavation
dewatering, decontamination waters and groundwater monitoring well purge and
development waters, will be handled, transported and disposed in accordance with
applicable local, State, and Federal regulations. Dewatering, purge and development
fluids will not be recharged back to the land surface or subsurface of the site without
being run through carbon control, or will be managed off-site, unless prior approval is
obtained from NYSDEC.

Discharge of water generated during large-scale construction activities to surface

waters (i.e. a local pond, stream or river) will be performed under a SPDES permit.
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A-9 COVER SYSTEM RESTORATION

After the completion of soil removal and any other invasive activities the cover
system will be restored in a manner that complies with the RAWP. A demarcation layer,
consisting of orange geotextile or equivalent material should be placed to provide a visual
reference to the top of the remaining contamination zone, the zone that requires
adherence to special conditions for disturbance of remaining contaminated soils defined
in this SMP. If the type of cover system changes from that which exists prior to the
excavation (i.e., a soil cover is replaced by asphalt), this will constitute a modification of
the cover element of the remedy and the upper surface of the remaining contamination. A
figure showing the modified surface will be included in the subsequent Periodic Review

Report and in an updated SMP.

A-10 BACKFILL FROM OFF-SITE SOURCES

All materials proposed for import onto the site will be approved by the qualified
environmental professional and will be in compliance with provisions in this SMP prior
to receipt at the site. A Request to Import/Reuse Fill or Soil form, which can be found at

http://www.dec.ny.gov/requlations/67386.html, will be prepared and submitted to the

NYSDEC project manager allowing a minimum of 5 business days for review.

Material from industrial sites, spill sites, or other environmental remediation sites
or potentially contaminated sites will not be imported to the site.

All imported soils will meet the backfill and cover soil quality standards
established in BNYCRR 375-6.7(d). Soils that meet ‘exempt’ fill requirements under 6
NYCRR Part 360, but do not meet backfill or cover soil objectives for this site, will not
be imported onto the site without prior approval by NYSDEC. Solid waste will not be
imported onto the site.

Trucks entering the site with imported soils will be securely covered with tight
fitting covers. Imported soils will be stockpiled separately from excavated materials and

covered to prevent dust releases.
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A-11 STORMWATER POLLUTION PREVENTION

A site-specific Stormwater Pollution Prevention Plan (SWPPP) must be
developed and followed during all excavation work under this EWP.

Barriers and hay bale checks will be installed and inspected once a week and after
every storm event. Results of inspections will be recorded in a logbook and maintained at
the site and available for inspection by the NYSDEC. All necessary repairs shall be made
immediately.

Accumulated sediments will be removed as required to keep the barrier and hay
bale check functional.

All undercutting or erosion of the silt fence toe anchor shall be repaired
immediately with appropriate backfill materials.

Manufacturer's recommendations will be followed for replacing silt fencing
damaged due to weathering.

Erosion and sediment control measures identified in the SMP shall be observed to
ensure that they are operating correctly. Where discharge locations or points are
accessible, they shall be inspected to ascertain whether erosion control measures are
effective in preventing significant impacts to receiving waters.

Silt fencing or hay bales will be installed around the entire perimeter of the

construction area.

A-12 EXCAVATION CONTINGENCY PLAN

If underground tanks or other previously unidentified contaminant sources are
found during post-remedial subsurface excavations or development related construction,
excavation activities will be suspended until sufficient equipment is mobilized to address
the condition.

Sampling will be performed on product, sediment and surrounding soils, etc. as
necessary to determine the nature of the material and proper disposal method. Chemical
analysis will be performed for a full list of analytes (TAL metals; TCL volatiles and
semi-volatiles, TCL pesticides and PCBs), unless the site history and previous sampling
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results provide a sufficient justification to limit the list of analytes. In this case, a reduced
list of analytes will be proposed to the NYSDEC for approval prior to sampling.

Identification of unknown or unexpected contaminated media identified by
screening during invasive site work will be promptly communicated by phone to
NYSDEC’s Project Manager. Reportable quantities of petroleum product will also be
reported to the NYSDEC spills hotline. These findings will be also included in the
Periodic Review Report.

A-13 COMMUNITY AIR MONITORING PLAN

Locations of air sampling stations will be adjusted on a daily or more frequent
basis based on actual wind directions to provide an upwind and at least two downwind
monitoring stations. A fixed monitoring station should be located at that site perimeter
across from the residential area that is adjacent to the site, regardless of wind direction.
Exceedances of action levels listed in the CAMP will be reported to NYSDEC and
NYSDOH Project Managers.

A-14 ODOR CONTROL PLAN

This odor control plan is capable of controlling emissions of nuisance odors off-
site and on-site. Specific odor control methods to be used on a routine basis will include
limiting the extent of excavation areas, limiting the extent of soil stockpiles, using soil
cover, covering or shrouding with plastic sheeting, and foaming with Biosolve odor
control foam. If nuisance odors are identified at the site boundary, or if odor complaints
are received, work will be halted and the source of odors will be identified and corrected.
Work will not resume until all nuisance odors have been abated. NYSDEC and
NYSDOH will be notified of all odor events and of any other complaints about the
project. Implementation of all odor controls, including the halt of work, is the
responsibility of the remedial party’s Remediation Engineer, and any measures that are

implemented will be discussed in the Periodic Review Report.

All necessary means will be employed to prevent on- and off-site nuisances. At a
minimum, these measures will include: (a) limiting the area of open excavations and size

of soil stockpiles; (b) shrouding open excavations with tarps and other covers; and (c)
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using foams to cover exposed odorous soils; If odors develop and cannot be otherwise
controlled, additional means to eliminate odor nuisances will include: (d) direct load-out
of soils to trucks for off-site disposal; (e) use of chemical odorants in spray or misting

systems; and, (f) use of staff to monitor odors in surrounding neighborhoods.

If nuisance odors develop during intrusive work that cannot be corrected, or
where the control of nuisance odors cannot otherwise be achieved due to on-site
conditions or close proximity to sensitive receptors, odor control will be achieved by
sheltering the excavation and handling areas in a temporary containment structure

equipped with appropriate air venting/filtering systems.

A-15 DUST CONTROL PLAN

A dust suppression plan that addresses dust management during invasive on-site

work will include, at a minimum, the items listed below:

e Dust suppression will be achieved through the use of a dedicated on-site
water truck for road wetting. The truck will be equipped with a water cannon
capable of spraying water directly onto off-road areas including excavations

and stockpiles.

e Clearing and grubbing of larger sites will be done in stages to limit the area

of exposed, unvegetated soils vulnerable to dust production.

e Gravel will be used on roadways to provide a clean and dust-free road

surface.

e On-site roads will be limited in total area to minimize the area required for

water truck sprinkling.

A-16 OTHER NUISANCES

A plan for rodent control will be developed and utilized by the contractor prior to
and during site clearing and site grubbing, and during all remedial work.

A plan will be developed and utilized by the contractor for all remedial work to

ensure compliance with local noise control ordinances.
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EWMA, LLC.

Table 1 - Historic Groundwater Results
Former Swivelier Site
Route 304, Nanuet NY

EWMA Project No. 205548

Well Information (ft.)

Sampling Date

inyl Chloride

is-1,2-Dichloroethene

rans-1,2-Dichloroethene

Methyl tert-butyl ether (MTBE)

richloroethene

Bromodichloromethane

etrachloroethene

1,4-Dichlorobenzene

1,2-Dichlorobenzene

1,1-Dichloroethene

TOTAL VO's:

TOTAL TIC's:

TOTAL VO's
& TIC's:

MW-10D 9/2/2005 262 359
12/21/2005 ND ND ND ND 4390 ND ND ND ND 14500 ND ND ND ND ND ND 18,900 ND 18,900
8/9/2006 ND ND ND ND ND ND ND ND ND 131 ND ND ND 1.13 ND ND 132 44.0 176
3/14/2007 23.4 ND ND ND ND 73 ND ND ND 10900 ND 32.6 12.9 95.7 ND ND 11,100 NA NA
10/16/2007 ND ND ND ND ND ND ND ND ND 861 ND ND ND ND ND ND 861 232 861
5/5/2008 ND ND ND ND ND ND ND ND ND 330 ND ND ND ND ND ND 330 58.0 388
10/29/2008 ND ND ND ND ND ND ND ND ND 2920 ND ND ND ND ND ND 2,920 875 3,800
5/14/2009 ND ND ND ND ND ND ND ND ND 4260 ND ND ND ND ND ND 4,260 1,800 6,060
11/10/2009 ND ND ND ND 2010 ND ND ND ND 5000 ND ND ND ND ND ND 7,010 ND 7,010
4/29/2014 ND ND ND ND 1720.0 9.6 ND ND ND 3700 ND ND ND ND ND ND 5,430 NA NA
10/16/2015 ND ND ND ND 1960.0 ND ND ND ND 4420 ND ND ND ND ND ND 6,380 NA NA
5/18/2017 ND ND ND ND 3760.0 29.8 ND ND ND 7480 ND 24.6 ND ND ND ND 11,300 NA NA
11/21/2017 ND ND ND ND 3620.0 ND ND ND ND 7210 ND ND ND ND ND ND 10,800 ND 10,800

MW-11D 11/19/2002 ND ND ND ND 91 ND ND ND ND 617 ND 4.24 212 9.4 2.66 ND 635 91 726
9/2/2005 ND ND ND ND NA ND ND NA ND 6.86 ND ND ND ND ND ND 6.86 27.8 34.7
12/21/2005 ND ND ND ND 13.6 ND ND ND ND 10.9 ND ND ND ND ND ND 24.5 6.8 31.3
8/9/2006 ND ND ND ND ND ND ND ND ND 2.82 ND ND ND ND ND ND 2.82 201 204
3/14/2007 11.3 ND ND ND ND ND 13.0 ND ND 8.72 ND ND ND ND ND ND 33.0 NA NA
10/16/2007 ND ND ND ND ND ND ND ND ND 25.0 ND ND ND ND ND ND 25.0 99.4 124
5/5/2008 ND ND ND ND ND ND ND ND ND 5.29 ND ND ND ND ND ND 5.29 ND 5.29
10/29/2008 ND ND ND ND ND ND ND ND ND 7.62 ND ND ND ND ND ND 7.62 ND 7.62
5/14/2009 ND ND ND ND ND ND ND ND ND 6.00 ND ND ND ND ND ND 6.00 ND 6.00
11/10/2009 ND ND ND ND 2.07 ND ND ND ND 17.0 ND ND ND ND ND ND 19.1 ND 19.1
4/29/2014 ND ND ND ND ND ND ND ND ND 3.37 ND ND ND ND ND ND 3.37 NA NA
10/16/2015 ND ND ND ND 2.69 ND ND ND ND 3.08 ND ND ND ND ND ND 5.77 NA NA
5/18/2017 ND ND ND ND 1.95 ND ND ND ND 4.64 ND ND ND ND ND ND 6.59 NA NA
11/21/2017 ND ND ND ND 1.72 ND ND 0.575 ND 1.84 ND ND ND ND ND ND 4.14 ND 4.14
MW-12D 11/19/2002 ND ND ND ND 9.7 ND ND 222 ND 9.45 ND ND ND 0.35 ND ND 9.8 232 242
9/2/2005 ND ND ND ND NA ND ND NA ND ND ND ND ND ND ND ND ND 23.1 23.1
12/21/2005 ND ND ND ND 1.59 ND ND ND ND 2.09 ND ND ND ND ND ND 3.68 82.2 85.9
8/9/2006 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 21.1 21.1
3/13/2007 8.05 ND ND ND ND ND ND ND ND 1.14 ND ND ND ND ND ND 9.19 NA NA
10/16/2007 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
5/2/2008 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
10/29/2008 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
5/14/2009 ND ND ND ND ND ND ND ND ND 0.587 ND ND ND ND ND ND 0.587 5.50 6.09
11/21/2017 ND ND ND ND 3.33 ND ND 0.733 ND 3.90 ND ND ND ND ND ND 7.69 ND 7.69
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EWMA, LLC.

Table 1 - Historic Groundwater Results

Former Swivelier Site
Route 304, Nanuet NY
EWMA Project No. 205548

Well Information (ft.)

Sampling Date

hloroethane

hloroform

is-1,2-Dichloroethene

rans-1,2-Dichloroethene

Methyl tert-butyl ether (MTBE)

richloroethene

Bromodichloromethane

etrachloroethene

1,4-Dichlorobenzene

1,2-Dichlorobenzene

1,1-Dichloroethene

TOTAL VO's:

TOTAL TIC's:

TOTAL VO's
& TIC's:

MW-13D 11/19/2002
9/2/2005 ND ND ND ND NA ND ND NA ND 39.4 ND ND ND ND ND ND 39 5.8 45.2
12/21/2005 ND ND ND ND 1.95 ND ND ND ND 9.00 ND ND ND ND ND ND 11.0 ND 11.0
8/9/2006 ND ND ND ND ND ND ND ND ND 32.6 ND ND ND ND ND ND 32.6 9.00 41.6
3/13/2007 212 ND ND ND ND 1.75 ND ND ND 208 ND 0.722 ND 1.57 ND ND 214 NA NA
10/16/2007 ND 0.637 ND ND ND ND ND ND ND 130 ND 0.827 ND 1.99 ND ND 133 86.2 219
5/2/2008 ND ND ND ND ND ND ND ND ND 22.0 ND ND ND ND ND ND 22.0 10.6 32.6
10/29/2008 ND ND ND ND ND ND ND ND ND 4120 ND ND ND ND ND ND 4120 1130 5250
5/14/2009 ND ND ND ND ND ND ND ND ND 337 ND 2 ND ND ND ND 339 309 648
11/10/2009 ND ND ND ND 24.4 ND ND ND ND 1.72 ND ND ND ND ND ND 26.1 ND 26.1
4/29/2014 ND ND ND ND 15.20 ND ND ND ND 36.1 ND ND ND ND ND ND 51.3 NA NA
10/16/2015 ND ND ND ND 1750 ND ND ND ND 4300 ND ND ND ND ND ND 6050 NA NA
5/18/2017 ND ND ND ND 1830 ND ND ND ND 3910 ND 16.2 ND ND ND ND 5790 NA NA
11/20/2017 ND ND ND ND 517 ND ND ND ND 1350 ND ND ND ND ND ND 1870 ND 1870
MW-1R 9/2/2005 ND ND ND ND NA ND ND NA ND ND ND ND ND ND ND ND ND ND ND
12/21/2005 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
8/9/2006 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 27.2 27.2
3/13/2007 2.76 ND ND ND ND ND ND ND ND 0.770 ND ND ND ND ND ND 3.53 NA NA
11/22/2017 ND ND ND ND ND ND ND 3.26 ND 0.531 ND ND ND ND ND ND 3.79 ND 3.79
MW-61 9/2/2005 ND ND ND ND NA ND ND NA ND 54.7 ND ND ND ND ND ND 54.7 ND 54.7
12/21/2005 ND 60.6 ND ND 153 ND ND ND ND 24.5 ND ND ND ND ND ND 238 ND 238
8/9/2006 ND 15.1 0.911 ND ND ND ND ND ND 33.1 ND ND ND ND ND ND 491 65.4 115
3/14/2007 4.50 4.04 ND ND ND ND ND ND ND 1.95 ND ND ND ND ND ND 10.5 NA NA
11/21/2017 ND 121 ND ND 170 ND ND 0.940 ND 17.2 ND ND ND ND ND 0.546 310 ND 310
MW-6R 9/2/2005 ND ND ND ND NA ND ND NA ND ND ND ND ND ND ND ND ND ND ND
12/21/2005 ND ND ND ND 22.8 ND ND ND ND 83.6 ND ND ND ND ND ND 106 58.5 165
8/9/2006 ND ND ND 0.929 ND ND ND ND ND 8.14 0.33 ND ND ND ND ND 9.40 55.1 64.5
3/13/2007 186 ND ND 0.776 ND ND 6.88 ND 2.12 6.54 ND ND ND ND ND ND 202 NA NA
11/21/2017 ND ND ND ND 7.39 ND ND 8.29 0.544 10.2 ND ND ND ND 1.09 ND 27.5 ND 27.5
MW-1N 11/22/2017 ND ND ND ND 5.12 ND ND 1.37 ND ND ND ND ND ND ND ND 6.49 ND 6.49
MW-1S 11/22/2017 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
MW-1SE 11/22/2017 ND ND ND ND ND ND ND ND ND 0.719 ND ND ND ND ND ND 0.719 ND 0.719
MW-2| 11/22/2017 ND ND ND ND ND ND ND 6.43 ND ND ND ND ND ND ND ND 6.43 ND 6.43
MW-2N 11/22/2017 ND ND ND ND ND ND ND 0.504 ND ND ND ND ND ND ND ND 0.504 39.4 39.9
MW-2S 11/22/2017 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
MW-3N 11/22/2017 ND 2.08 ND ND 9.93 ND ND 2.47 ND ND ND ND ND ND ND 1.39 15.9 131 147
MW-4] 11/22/2017 ND ND ND ND ND ND ND 66.6 ND ND ND ND ND ND ND ND 66.6 14.7 81.3
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11/21/2017
MW-71 11/21/2017 ND ND ND ND ND ND ND ND ND 1.31 ND ND ND ND ND ND 1.31 ND 1.31
MW-7SE 11/21/2017 ND 1.20 ND ND 4.50 ND ND 7.32 ND ND ND ND ND ND ND ND 13.0 ND 13.0
MW-7SW 11/21/2018 ND ND ND ND ND ND ND 46.2 ND ND ND ND ND ND ND ND 46.2 ND 46.2
MwW-8I 11/21/2017 ND 17.9 ND ND 1660 ND ND 90.8 ND 3780 ND ND ND ND ND ND 5550 ND 5550
MW-9D 11/21/2017 15.7 ND ND ND 6.79 ND ND ND ND 84.2 ND ND ND ND ND ND 107 ND 107
MW-9DI 11/21/2017 ND ND ND ND 1.37 ND ND 58.4 ND 82.9 ND ND ND ND ND ND 143 ND 143
MW-9SI 11/21/2017 ND ND ND ND ND ND ND 3.53 ND ND ND ND ND ND ND ND 3.53 ND 3.53
TW-1 4/29/2014 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TW-2 4/29/2014 ND ND ND ND 1.14 ND ND ND ND 4.95 ND ND ND ND ND ND 6.09 ND ND
TW-3 4/29/2014 ND ND ND ND 4.33 ND ND ND ND 3.48 ND ND ND ND ND ND 7.81 ND ND
TW-4 4/29/2014 ND ND ND ND 1.5 ND ND ND ND 0.993 ND ND ND ND ND ND 2.49 ND ND
TW-5 4/29/2014 ND ND ND ND 5.21 ND ND ND ND 15 ND ND ND ND ND ND 20.2 ND ND
TW-6 4/29/2014 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TW-7 4/29/2014 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TW-8 4/29/2014 ND ND ND ND 3.61 ND ND ND ND 0.48 ND ND ND ND ND ND 4.09 ND ND
EWMA, LLC. 30f3



Site Management Plan

Property Known As:

Former Swivelier Site
Village of Nanuet, Rockland County, New York
NYSDEC Site Number: 3-44-036
EWMA Project No. 205548

June 2018

Table 2 - Historical ISOTEC Injection Events

I

:
:



EWMA, LLC.

Table 2:

Historical ISOTEC Injection Events
Former Swivelier Site
Route 304, Nanuet NY

EWMA Job #205548

Injection | Injection Catalyst Inje_ction Oxidizer Injgction Catalyst | Oxidizer | Location
Point ID Date Volume Time Volume Time |Flow R_ate Flow R_ate Depth
(gal) (Cat) (gal) (H202) | (gal/min) | (gal/min) | (feet)
ISCO-1 | 12-May-05 60 19 120 106 3.16 1.13 35-48'

Total Volume 60 120 3.16 1.13
Injection | Injection Catalyst Inje_ction Oxidizer Injgction Catalyst | Oxidizer | Location
Point ID Date Volume Time Volume Time |Flow Rate [ Flow Rate] Depth
(gal) (Cat) (gal) (H202) | (gal/min) | (gal/min) | (feet)
ISCO-2 | 13-May-05 120 24 240 48 5.00 5.00 33-48'
13-May-05 60 19 120 33 3.16 3.64 18-33'

Total Volume 180 360 4.08 4.32
Injection | Injection Catalyst Injgction Oxidizer Injgction Catalyst | Oxidizer | Location
Point ID Date Volume Time Volume Time Flow Rate | Flow Rate] Depth
(gal) (Cat) (gal) (H202) | (gal/min) | (gal/min) 1 (feet)
ISCO-3 | 12-May-05 20 33 35 47 0.61 0.74 26'-36'
13-May-05 60 44 120 83 1.36 1.45 36-46'
13-May-05 30 9 60 15 3.33 4.00 16'-26'

Total Volume 110 215 1.77 2.06
Injection | Injection Catalyst Injgction Oxidizer Injgction Catalyst | Oxidizer | Location
Point ID Date Volume Time Volume Time Flow Rate [ Flow Rate| Depth
(gal) (Cat) (gal) (H202) | (gal/min) | (gal/min) | (feet)
1ISCO-4 | 12-May-05 60 29 145 85 2.07 1.71 35-48'

Total Volume 60 145 2.07 1.71
Injection | Injection Catalyst Injgction Oxidizer Injgction Catalyst | Oxidizer | Location
Point ID Date Volume Time Volume Time Flow Rate [ Flow Rate| Depth
(gal) (Cat) (gal) (H202) | (gal/min) | (gal/min) | (feet)
ISCO-5 | 11-May-05 60 60 120 112 1.00 1.07 28-32'
13-May-05 120 29 240 42 4.14 5.71 15'-25'

Total Volume 180 360 2.57 3.39
Injection | Injection Catalyst Inje_ction Oxidizer Injgction Catalyst | Oxidizer | Location
Point ID Date Volume Time Volume Time |Flow Rate [ Flow Rate] Depth
(gal) (Cat) (gal) (H202) | (gal/min) | (gal/min) | (feet)
ISCO-6 | 13-May-05 30 19 60 46 1.58 1.30 31-46'
13-May-05 30 16 60 21 1.88 2.86 16-31'

Total Volume 60 120 1.73 2.08

NOTE: Oxidizer is 12.5% Stabilized Hydrogen Peroxide
Catalyst is ISOTEC series Cat-4260 chelated iron complex
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Table 2: Historical ISOTEC Injection Events

Former Swivelier Site
Route 304, Nanuet NY

EWMA Job #205548
i i Catalyst | Injection | Oxidizer | Injection | Catalyst | Oxidizer
Injection | Injection ! !
Point ID Date Volume Time Volume Time Flow R_ate Flow R_ate
(gal) (Cat) (gal) (H202) | (gal/min) [ (gal/min)
MW-6R | 06-Jun-05 0 0 20 9 ~ 2.22
08-Jun-05 0 0 30 41 ~ 0.73
09-Jun-05 0 0 35 39 ~ 0.90
13-Jun-05 15 95 0 0 0.16 ~
Total Volume 15 85 0.16 1.28
_— _— Catalyst | Injection | Oxidizer | Injection | Catalyst | Oxidizer
Injection | Injection i i
Point ID Date Volume Time Volume Time Flow R_ate Flow R_ate
(gal) (Cat) (gal) (H202) | (gal/min) | (gal/min) |
MW-10D | 06-Jun-05 0 0 25 18 ~ 1.39
07-Jun-05 0 0 30 91 ~ 0.33
08-Jun-05 0 0 60 96 ~ 0.63
09-Jun-05 0 0 45 44 ~ 1.02
13-Jun-05 45 50 0 0 0.90 ~
Total Volume 45 160 0.90 0.84
I I Catalyst | Injection | Oxidizer | Injection | Catalyst | Oxidizer
Injection | Injection i !
Point ID Date Volume Time Volume Time Flow Rfalte Flow Rfalte
(gal) (Cat) (gal) (H202) | (gal/min) | (gal/min)
MW-11D | 06-Jun-05 0 0 60 188 ~ 0.32
07-Jun-05 0 0 135 327 ~ 0.41
08-Jun-05 0 0 75 249 ~ 0.30
09-Jun-05 85 219 45 29 0.39 1.55
13-Jun-05 95 44 195 273 2.16 0.71
Total Volume 180 510 1.27 0.66
i i Catalyst | Injection | Oxidizer | Injection | Catalyst | Oxidizer
Injection | Injection ! !
Point ID Date Volume Time Volume Time Flow Rgte Flow Rgte
(gal) (Cat) (gal) (H202) | (gal/min) | (gal/min) |
MW-12D | 07-Jun-05 0 0 60 185 ~ 0.32
08-Jun-05 60 42 80 104 1.43 0.77
09-Jun-05 0 0 35 119 ~ 0.29
13-Jun-05 0 0 60 208 ~ 0.29
Total Volume 60 235 1.43 0.42
. . Catalyst | Injection | Oxidizer | Injection | Catalyst | Oxidizer
Injection | Injection i i
Point ID Date Volume Time Volume Time Flow R_ate Flow R_ate
(gal) (Cat) (gal) (H202) | (gal/min) | (gal/min) |
MW-13D | 06-Jun-05 0 0 90 35 ~ 2.57
07-Jun-05 90 103 210 104 0.87 2.02
08-Jun-05 150 49 180 89 3.06 2.02
09-Jun-05 0 0 300 185 ~ 1.62
13-Jun-05 240 97 210 99 2.47 2.12
Total Volume 480 990 2.14 2.07

NOTE: Oxidizer is 12.5% Stabilized Hydrogen Peroxide
Catalyst is ISOTEC series Cat-4260 chelated iron complex

EWMA, LLC.
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EWMA, LLC.

Table 2: Historical ISOTEC Injection Events

Former Swivelier Site

Route 304, Nanuet NY

EWMA Job #205548
_— _— Catalyst | Injection | Oxidizer | Injection | Catalyst | Oxidizer
Injection | Injection i i
Point ID Date Volume Time Volume Time Flow Rate | Flow Rate
(gal) (Cat) (gal) (H202) | (gal/min) | (gal/min) |
MW-6R | 23-Feb-06 0 0 55 28 ~ 1.96
24-Feb-06 0 0 50 26 ~ 1.92
01-Mar-06 30 13 0 0 2.31 ~
Total Volume 30 105 2.31 1.94
I I Catalyst | Injection | Oxidizer | Injection | Catalyst | Oxidizer
Injection | Injection i !
Point ID Date Volume Time Volume Time Flow Rate | Flow Rate
(gal) (Cat) (gal) (H202) | (gal/min) | (gal/min) |
MW-10D | 23-Feb-06 0 0 50 26 ~ 1.92
24-Feb-06 0 0 60 26 ~ 2.31
01-Mar-06 45 25 0 0 1.80 ~
Total Volume 45 110 1.80 2.12
— — Catalyst | Injection | Oxidizer | Injection | Catalyst | Oxidizer
Injection | Injection i !
Point ID Date Volume Time Volume Time Flow Rate [ Flow Rate
(gal) (Cat) (gal) (H202) | (gal/min) | (gal/min)
MW-11D | 23-Feb-06 0 0 80 42 ~ 1.90
24-Feb-06 0 0 40 23 ~ 1.74
01-Mar-06 35 20 0 0 1.75 ~
Total Volume 35 120 1.75 1.82
i i Catalyst | Injection | Oxidizer | Injection | Catalyst | Oxidizer
Injection | Injection i i
Point ID Date Volume Time Volume Time Flow Rate | Flow Rate
(gal) (Cat) (gal) (H202) | (gal/min) | (gal/min)
MW-12D | 23-Feb-06 0 0 35 14 ~ 2.50
24-Feb-06 0 0 20 14 ~ 1.43
01-Mar-06 25 18 0 0 1.39 ~
Total Volume 25 55 1.39 1.96
I I Catalyst | Injection | Oxidizer | Injection | Catalyst | Oxidizer
Injection | Injection . i
Point ID Date Volume Time Volume Time Flow Rate | Flow Rate
(gal) (Cat) (gal) (H202) | (gal/min) | (gal/min)
MW-13D | 24-Feb-06 0 0 90 37 ~ 2.43
01-Mar-06 45 27 0 0 1.67 ~
Total Volume 45 90 1.67 2.43

NOTE: Oxidizer is 12.5% Stabilized Hydrogen Peroxide

Catalyst is ISOTEC series Cat-4260 chelated iron complex

Page 4 of 4



Table 2:

Historical ISOTEC Injection Events
Former Swivelier Site
Route 304, Nanuet NY

EWMA Job #205548
i i Catalyst | Injection | Oxidizer | Injection | Catalyst | Oxidizer
Injection | Injection ! !
Point ID Date Volume Time Volume Time Flow R_ate Flow R_ate
(gal) (Cat) (gal) (H202) | (gal/min) [ (gal/min)
MW:-6R | 10-May-05 0 0 20 58 ~ 0.34
11-May-05 0 0 25 73 ~ 0.34
12-May-05 0 0 20 71 ~ 0.28
13-May-05 30 18 10 4 1.67 2.50
Total Volume 30 75 1.67 0.87
Lo . Catalyst | Injection | Oxidizer | Injection | Catalyst | Oxidizer
Injection | Injection i !
Point ID Date Volume Time Volume Time Flow Rgte Flow Rgte
(gal) (Cat) (gal) (H202) | (gal/min) | (gal/min) |
MW-10D | 10-May-05 0 0 90 41 ~ 2.20
11-May-05 0 0 20 16 ~ 1.25
12-May-05 0 0 10 12 ~ 0.83
13-May-05 30 218 0 0 0.14 ~
Total Volume 30 120 0.14 1.43
I I Catalyst | Injection | Oxidizer | Injection | Catalyst | Oxidizer
Injection | Injection i !
Point ID Date Volume Time Volume Time Flow Rfalte Flow Rfalte
(gal) (Cat) (gal) (H202) | (gal/min) | (gal/min) |
MW-11D [ 11-May-05 0 0 120 78 ~ 1.54
12-May-05 40 88 0 0 0.45 ~
13-May-05 30 68 30 66 0.44 0.45
Total Volume 70 150 0.45 1.00
i i Catalyst | Injection | Oxidizer | Injection | Catalyst | Oxidizer
Injection | Injection ! !
Point ID Date Volume Time Volume Time Flow Rgte Flow Rgte
(gal) (Cat) (gal) (H202) | (gal/min) | (gal/min) |
MW-12D [ 10-May-05 40 10 120 35 4.00 3.43
11-May-05 80 96 240 106 0.83 2.26
12-May-05 30 146 20 14 0.21 1.43
13-May-05 120 150 120 118 0.80 1.02
Total Volume 270 500 1.46 2.03
. . Catalyst | Injection | Oxidizer | Injection | Catalyst | Oxidizer
Injection | Injection i i
Point ID Date Volume Time Volume Time Flow R_ate Flow R_ate
(gal) (Cat) (gal) (H202) | (gal/min) | (gal/min) |
MW-13D | 10-May-05 120 64 240 85 1.88 2.82
11-May-05 120 36 240 105 3.33 2.29
12-May-05 120 49 240 262 2.45 0.92
Total Volume 360 720 2.55 2.01

EWMA, LLC.
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Table 3: Historical Soil Vapor Results

Former Swivelier Site
Route 304, Nanuet NY

EWMA Job #205548
Sample Name: SS-1 S§S-2 SS-3 SS-4 SG AIR-1 AIR-2 AIR-3 AIR-4
Lab: IAL IAL IAL IAL IAL Accutest Laboratories Accutest Laboratories Accutest Laboratories Accutest Laboratories
Lab ID: E17-09837-01 E17-09837-02 E17-09837-03 E17-09837-04 E14-03224-01 n58770-1 N58770-2 N58770-3 N58770-4
Date 11/6/17 11/6/17 11/6/17 11/6/17 5/1114 2/4/04 2/4/04 2/4/04 2/4/04
RL RL RL RL RL RL RL RL RL
Compound CAS# ug/m3 ug/m3 ug/m3 ug/m3 Q ug/m3 ug/m3 Q ug/m3 ug/m3 ug/m3 ug/m3 Q ug/m3 ug/m3 Q ug/m3 ug/m3 Q ug/m3 ug/m3 Q ug/m3 ug/m3

Acetone 67-64-1 260 4.8 130 4.8 86 0.48 45 0.48 180 4.8 123 b 1.9 46.8 0.48 19 0.48 625 7.6
Benzene 71-43-2 ND 0.64 ND 6.4 ND 0.64 ND 0.64 6.7 6.4 5.1 0.64 4.5 0.64 4.5 0.64 21 0.64
Benzyl chloride 100-44-7 NA NA NA NA NA NA NA NA NA NA ND 1 ND 1 ND 1 ND 1
Bromodichloromethane 75-27-4 ND 1.3 ND 13 ND 1.3 ND 1.3 ND 13 ND 1.3 ND 1.3 ND 1.3 ND 1.3
Bromoform 75-25-2 ND 2.1 ND 21 ND 2.1 ND 21 ND 21 ND 2.1 ND 21 ND 21 ND 2.1
Bromomethane 74-83-9 ND 0.78 ND 7.8 ND 0.78 ND 0.78 ND 7.8 ND 0.78 ND 0.78 ND 0.78 ND 0.78
1,3-Butadiene 106-99-0 ND 0.44 ND 4.4 ND 0.44 ND 0.44 ND 4.4 ND 0.44 ND 0.44 ND 0.44 ND 0.44
Chlorobenzene 108-90-7 ND 0.92 ND 9.2 ND 0.92 ND 0.92 ND 9.2 ND 0.92 ND 0.92 ND 0.92 ND 0.92
Chloroethane 75-00-3 ND 0.53 ND 5.3 ND 0.53 ND 0.53 ND 5.3 ND 0.53 ND 0.53 ND 0.53 ND 0.53
Chloroform 67-66-3 2.0 0.98 ND 9.8 1.8 0.98 ND 0.98 ND 9.8 ND 0.98 ND 0.98 ND 0.98 ND 0.98
Chloromethane 74-87-3 ND 0.41 ND 4.1 ND 0.41 ND 0.41 ND 4.1 ND 0.41 ND 0.41 ND 0.41 ND 0.41
Carbon disulfide 75-15-0 0.72 0.62 ND 6.2 ND 0.62 1.4 0.62 75 6.2 ND 0.62 1.2 0.62 ND 0.62 0.59 0.62
Carbon tetrachloride 56-23-5 0.50 0.25 ND 25 0.50 0.25 0.38 0.25 ND 25 ND 0.31 ND 0.31 0.5 0.31 ND 0.31
Cyclohexane 110-82-7 1.8 0.69 ND 6.9 1.1 0.69 ND 0.69 ND 6.9 ND 0.69 ND 0.69 ND 0.69 ND 0.69
Dibromochloromethane 124-48-1 ND 1.7 ND 17 ND 1.7 ND 1.7 ND 17 ND 1.7 ND 1.7 ND 1.7 ND 1.7
1,2-Dibromoethane 106-93-4 ND 1.5 ND 15 ND 1.5 ND 1.5 ND 15 ND 1.5 ND 1.5 ND 1.5 ND 1.5
1,2-Dichlorobenzene 95-50-1 ND 1.2 ND 12 ND 1.2 ND 1.2 ND 12 ND 1.2 ND 1.2 ND 1.2 ND 1.2
1,3-Dichlorobenzene 541-73-1 ND 1.2 ND 12 ND 1.2 ND 1.2 ND 12 ND 1.2 ND 1.2 ND 1.2 ND 1.2
1,4-Dichlorobenzene 106-46-7 ND 1.2 ND 12 ND 1.2 ND 1.2 ND 12 ND 1.2 ND 1.2 0.72 1.2 1 1.2
Dichlorodifluoromethane 75-71-8 1.2 0.99 ND 9.9 ND 0.99 ND 0.99 ND 9.9 34 0.99 ND 0.99 2.9 0.99 2.9 0.99
1,1-Dichloroethane 75-34-3 ND 0.81 ND 8.1 ND 0.81 ND 0.81 ND 8.1 ND 0.81 ND 0.81 2.9 0.81 ND 0.81
1,2-Dichloroethane 107-06-2 ND 0.81 ND 8.1 ND 0.81 ND 0.81 ND 8.1 0.45 0.2 ND 0.2 ND 0.2 ND 0.2
1,1-Dichloroethene 75-35-4 ND 0.79 ND 7.9 ND 0.79 ND 0.79 ND 7.9 ND 0.79 ND 0.79 ND 0.79 ND 0.79
1,2-Dichloroethene (cis) 156-59-2 ND 0.79 820 7.9 ND 0.79 ND 0.79 ND 7.9 ND 0.79 ND 0.79 ND 0.79 0.75 0.79
1,2-Dichloroethene (trans) 156-60-5 ND 0.79 57 7.9 ND 0.79 ND 0.79 ND 7.9 ND 0.79 ND 0.79 ND 0.79 ND 0.79
1,2-Dichloropropane 78-87-5 ND 0.92 ND 9.2 ND 0.92 ND 0.92 ND 9.2 ND 0.92 ND 0.92 ND 0.92 ND 0.92
1,3-Dichloropropene (cis) 10061-01-5 ND 0.91 ND 9.1 ND 0.91 ND 0.91 ND 9.1 ND 0.91 ND 0.91 ND 0.91 ND 0.91
1,3-Dichloropropene (trans) 10061-02-6 ND 0.91 ND 9.1 ND 0.91 ND 0.91 ND 9.1 ND 0.91 ND 0.91 ND 0.91 ND 0.91
1,3-Dichloropropene - TOTAL 542-75-6 ND 0.91 ND 9.1 ND 0.91 ND 0.91 ND 9.1 ND 1.91 ND 1.91 ND 1.91 ND 1.91
1,2-Dichlorotetrafluoroethane 76-14-2 ND 1.4 ND 14 ND 1.4 ND 1.4 ND 14 NA NA NA NA NA NA NA NA
1,4-Dioxane 123-91-1 ND 0.72 ND 7.2 ND 0.72 ND 0.72 ND 7.2 ND 0.72 ND 0.72 ND 0.72 ND 0.72
Ethyl Acetate 141-78-6 NA NA NA NA NA NA NA NA NA NA ND 0.72 ND 0.72 ND 0.72 ND 0.72
Ethylbenzene 100-41-4 1.3 0.87 ND 8.7 1.0 0.87 1.0 0.87 ND 8.7 9.1 0.87 4.3 0.87 3.7 0.87 7.8 0.87
Ethanol 64-17-5 NA NA NA NA NA NA NA NA NA NA 73 0.94 143 b 94 99.9 1.9 239 15
4-Ethyltoluene 622-96-8 NA NA NA NA NA NA NA NA NA NA 5.4 0.98 5.9 0.98 2.8 0.98 1.2 0.98
Freon 113 76-13-1 NA NA NA NA NA NA NA NA NA NA ND 1.5 ND 1.5 ND 1.5 ND 1.5
Freon 114 76-14-2 NA NA NA NA NA NA NA NA NA NA ND 14 ND 1.4 ND 1.4 ND 14
n-Heptane 142-82-5 ND 0.82 ND 8.2 ND 0.82 ND 0.82 ND 8.2 34 0.82 3.6 0.82 3.5 0.82 3.3 0.82
1,3-Hexachlorobutadiene 87-68-3 ND 2.1 ND 21 ND 2.1 ND 2.1 ND 21 ND 2.1 ND 21 ND 2.1 ND 2.1
n-Hexane 110-54-3 7.5 0.71 ND 71 5.2 0.71 7.5 0.71 7.4 71 5.6 0.7 14 0.7 13 0.7 2.6 0.7
2-Hexanone 591-78-6 NA NA NA NA NA NA NA NA NA NA ND 0.82 ND 0.82 ND 0.82 ND 0.82
Isopropyl Alcohol 67-63-0 NA NA NA NA NA NA NA NA NA NA 15 0.49 20 0.49 14 0.49 30.2 0.49
Methylene chloride 75-09-2 ND 0.70 ND 7.0 23 0.70 2.2 0.70 ND 7.0 0.94 0.69 1.3 0.69 1.3 0.69 1.1 0.69
Methyl ethyl ketone 78-93-3 98 0.59 17 5.9 41 0.59 30 0.59 6.2 5.9 11 0.59 9.7 0.59 4.7 0.59 7.7 0.59
Methyl isobutyl ketone 108-10-1 ND 0.82 ND 8.2 0.82 0.82 ND 0.82 ND 8.2 25 0.82 7 0.82 ND 0.82 1.7 0.82
Methyl tert-butyl ether 1634-04-4 ND 0.72 ND 7.2 ND 0.72 ND 0.72 ND 7.2 147 b 2.9 24 0.72 23 0.72 2.7 0.72
Propylene 115-07-1 NA NA NA NA NA NA NA NA NA NA ND 0.86 ND 0.86 ND 0.86 ND 0.86
Styrene 100-42-5 ND 0.85 ND 8.5 ND 0.85 ND 0.85 ND 8.5 29 0.85 0.64 0.85 ND 0.85 ND 0.85
Tert-butyl alcohol 75-65-0 ND 0.61 ND 6.1 6.4 0.61 ND 0.61 ND 6.1 NA NA NA NA NA NA NA NA
1,1,2,2-Tetrachloroethane 79-34-5 ND 1.4 ND 14 ND 1.4 ND 1.4 ND 14 ND 14 ND 14 ND 1.4 ND 14
Tetrachloroethene 127-18-4 1.6 14 56 14 1.6 14 2.6 14 ND 14 1.8 14 12 1.4 1.8 1.4 57 14
Tetrahydrofuran 109-99-9 NA NA NA NA NA NA NA NA NA NA 6.8 0.59 4.1 0.59 35 0.59 97.5 0.59
Toluene 108-88-3 46 0.75 31 7.5 25 0.75 39 0.75 9.8 7.5 40.7 0.75 42.2 0.75 422 0.75 12 0.75
1,2,4-Trichlorobenzene 120-82-1 ND 1.5 ND 15 ND 1.5 ND 1.5 ND 15 ND 1.5 ND 1.5 ND 1.5 ND 15
1,1,1-Trichloroethane 71-55-6 ND 1.1 13 11 ND 1.1 1.9 1.1 ND 11 0.65 1.1J 0.93 1.1 14 1.1 7.6 1.1
1,1,2-Trichloroethane 79-00-5 ND 1.1 ND 11 ND 1.1 ND 1.1 ND 11 ND 1.1 ND 1.1 ND 1.1 ND 1.1
Trichloroethene 79-01-6 8.1 0.25 2700 4.9 3.2 0.25 ND 0.25 ND 25 2.4 0.27 29 0.27 ND 0.27 607 43
Trichlorofluoromethane 75-69-4 ND 1.1 ND 11 ND 1.1 2.3 1.1 ND 11 2.2 1.1 1.7 1.1 2 1.1 55 1.1
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 ND 1.5 ND 15 ND 1.5 ND 1.5 ND 15 NA NA NA NA NA NA NA NA
1,2,4-Trimethylbenzene 95-63-6 7.2 0.98 ND 9.8 5.1 0.98 7.0 0.98 ND 9.8 17 0.98 16 0.98 9.3 0.98 3.5 0.98
1,3,5-Trimethylbenzene 108-67-8 1.5 0.98 ND 9.8 1.0 0.98 1.5 0.98 ND 9.8 59 0.98 5.9 0.98 3.1 0.98 1.3 0.98
2,2,4-Trimethylpentane 540-84-1 ND 0.93 ND 9.3 ND 0.93 ND 0.93 ND 9.3 NA NA NA NA NA NA NA NA
Vinyl Acetate 108-05-4 NA NA NA NA NA NA NA NA NA NA ND 0.7 ND 0.7 ND 0.7 ND 0.7
Vinyl bromide 593-60-2 ND 0.87 ND 8.7 ND 0.87 ND 0.87 ND 8.7 NA NA NA NA NA NA NA NA
Vinyl chloride 75-01-4 ND 0.51 ND 5.1 ND 0.51 ND 0.51 ND 5.1 ND 0.51 ND 0.51 ND 0.51 ND 0.51
Xylenes (m&p) 179601-23-1 5.6 0.87 ND 8.7 4.6 0.87 55 0.87 ND 8.7 33 0.87 16 0.87 13 0.87 23 0.87
Xylenes (o) 95-47-6 1.9 0.87 ND 8.7 1.5 0.87 1.8 0.87 ND 8.7 13 0.87 5.6 0.87 4.8 0.87 5.2 0.87
Xylenes - TOTAL 1330-20-7 7.5 0.87 ND 8.7 6.1 0.87 7.3 0.87 ND 8.7 45.6 0.87 21 0.87 17 0.87 28 0.87
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Figure 3 — Existing and Former Monitoring Well Locations
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ROCKLAND COUNTY, NEW YCRK
ENVELOPE Edward Gorman

RECORDING CERTIFICATE
INSTRUMENT ID: 2000-00054294

Type of Instrument: DEED

SCHWARTZ/NATHAN-EST OF
TO
SF PROPERTIES LLC

Received From: VINCENT MONTE AGENCY
67 NORTH MAIN ST

NEW CITY NY 10956-
Recording Charge: 56.00 Recording Pages: 5
*% EXAMINED AND CHARGED AS FOLLOWS : **
** TRANSFER TAX ** *%* MTG/DEED AMOQUNT **
10,600.00 2,650,000.00
RS#: 2758 Mortgage#:
Received Tax on Above Mortgage
" Original ID#: Bagic: . Q0
Special Addl: .00
Towr : Additional: .00
Mortgage Tax Total: .00
Total Recording Fees: 10,656.00

*% THIS PAGE IS PART OF THE INSTRUMENT **

I HEREBY CERTIFY THAT THE WITHIN AND FOREGOING WAS RECORDED IN THE
CLERK’S OFFICE FOR ROCKLAND CCOUNTY, NEW YORK

INSTRUMENT ID#: 2000-00054294
ON (Recorded Date): 12/08/00

AT (Time): 09:42
Terminal ID: 248
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EXECUTOR'S DEED (INDIVIDUAL OR CORPORATION)

STANDARD NYBTU FORM 8010

CAUTION: THIS AGREEMENT SHOULD BE PREPARED BY AN ATTORNEY AND REVIEWED BY ATTORNEYS FOR SELLER AND
PURCHASER BEFORE SIGNING.

THIS INDENTURE, made the 2% day of SEPTEMBER, two thousand,

between RUTH SCHWARTZ, 21848 Cypress Circle, Boca Raton, Florida 33433, as executor of the Estate of
Nathan Schwartz the last will and testament of Nathan Schwartz, late of the State of Florida who died on the
2™ day of February, nineteen hundred and ninety-eight, party of the first part, and

SF PROPERTIES, LLC, 627 South Main Street, New City, New York 10956

party of the second part,

WITNESSETH, that the party of the first part, to whom ancillary letters testamentary were issued by
the Surrogate's Court, Rockland County, New York on May 25, 1999 and by virtue of the power and authority
given in and by said last will and testament, and/or by Article 11 of the Estates, Powers and Trusts Law, and in
consideration of TWO MILLION SIX HUNDRED FIFTY THOUSAND ($2,650,000) DOLLARS, by
assurning the mortgage obligations set forth herein lawful money of the United States, paid by the party of the
second part, does hereby grant and release unto the party of the second part, the distributees or successors and
assigns of the party of the second part forever,

ALL that certain plot, piece or parcel of land, with the buildings and improvements thereon erected,
situate, lying and being in the Hamlet of Nanuet, Town of Clarkstown, County of Rockland, State of New
York

SEE SCHEDULE "A" ANNEXED HERETO

Subject to a mortgage between NATHAN SCHWARTZ and Mortgagor and MARINE MIDLAND BANK, NA
in the amount of $2,100,000 dated April 28, 1989 and recorded on May 8, 1989 and recorded in Liber 352 at Page
2378, in the Rockland County Clerk’s Office, that was assigned to SNMP Corp. by Assignment dated June 4, 1997
and recorded on October 21, 1997 in Liber 860 Page 001 (Instrument ID# 1997-41940); that was assigned to KD
EQUITIES, LLC by Assignment dated February 22, 2000, recorded on March 8, 2000 Instrument ID# 2000-107/8.

Subject to a mortgage between LESTER E. TOMBACK. as Mortgagor, and NATHAN SCHWARTZ, as
Mortgagee recorded May 8, 1989 in Liber 03512, Page 2403 and assigned to FKF HOLDING CO., LP dated
September 13, 2000.

Subject to a mortgage dated April 28, 1989 made by NATHAN R. SCHWARTZ to MARINE MIDLAND BANK,
N.A:, in the sum of $500,000 and recorded August 22, 1991 in Liber 474 at Page 2302 in the Office of the
Rockland County Clerk and assigned to Assignor by Assignment dated June 4, 1997 and recorded on October 21,
1997 in Liber 858 at Page 001 (Instrument ID# 1997-41938) in the Office of the Clerk of Rockland County that
was assigned to KD EQUITIES by Assignment dated February 22, 2000.

TOGETHER with all right, title and interest, if any, of the party of the first part in and to any streets and
roads abutting the above described premises to the center lines thereof,

TOGETHER with the appurtenances, and also all the estate which the said decedent had at the time of
decedent's death in said premises, and also the estate therein, which the party of the first part has or has power to
convey or dispose of, whether individually, or by virtue of said will or otherwise,

TO HAVE AND TO HOLD the premises herein granted unto the party of the second part, the heirs or
successors and assigns of the party of the second part forever.



AND the party of the first part covenants that the party of the first part has not done or suffered anything
whereby the said premises have been encumbered in any way whatever, except as aforesaid.

The word "party"” shall be construed as if it read "parties" whenever the sense of this indenture so requires.
IN WITNESS WHEREOF, the party of the first part has duly executed this deed the day and year first

above written.

IN PRESENCE OF:

RUTH SCHWARTZ, as Executrix
Of the Estate of Nathan Schwartz



Acknowledgment by a Person Outside New York State (RPL § 309-b)

STATE OF FLORIDA )
) ss.:
COUNTY OF PALM BEACH )

On the 28TH day of SEPTEMBER in the year 2000before me, the undersigned, personally appeared RUTH
SCHWARTZ personally known to me or proved to me on the basis of satisfactory evidence to be the
individual(s) whose name(s) is (are) subscribed to the within instrument and acknowledged to me that
he/she/they executed the same in his/her/their capacity(ies), and that by his/her/their signature(s) on the
instrument, the individual(s), or the person upon behalf of which the individual(s) acted, executed the
instrument, and that such individual(s) made such appearance before the undersigned in BOCA RATON,
FLORIDA.

ey Stecnt —
(signature and office of individual taking acknowledgment} SR, NANCY STEWART
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. j/ Lawyers Title Insurance Corporation

SCHEDULE A
Title No. VJM10136LT

All that certain plot, piece or parcel of land, with the buildings and improvements thereon erected, situate, lying
and being in the Hamlet of Nanuet, Town of Clarkstown, County of Rockland and State of New York being
more particularly bounded and described as follows:

Beginning at a point on the northerly side of West Nyack Road (Route 59-A) where the same is intersected by
the easterly line of lands now or formerly of P.C.S. Holding Corp.;

Running thence along said easterly line of lands now or formerly of P.C.S. Holding Corp. North 2 degrees 50’
00" East 398.75 feet to the southerly side of DeMarest Mill Road:;

Thence running along the southerly side of DeMarest Mill Road the following ten (10) courses and distances:

(1) North 75 degrees 42' 00" East 17.21 feet;

(2) North 59 degrees 41’ 30" East 263.22 feet to a point of curve;

(3) Northeasterly along the southerly side of DeMarest Mill Road on a curve to the right having a radius of
410.82 feet an arc length of 134.04 feet to a point;

(4) South 10 degrees 05’ 34" East 12.77 feet;

(5) North 79 degrees 48’ 03" East 34.18 feet;

(6) North 86 degrees 33’ 38" East 61.93 feet;

(7) South 86 degrees 43’ 03" East 76.05 feet;

(8) South 87 degrees 04’ 15" East 66.60 feet;

(9) South 83 degrees 26’ 55" East 113.59 feet and

(10) South 58 degrees 05' 38" East 29.34 feet to the westerly side of Route 304,

Runining thence along the westerly side of Route 304 South 07 degrees 10' 33" West 610.35 feet to a point;

Thence running South 83 degrees 53’ 57" West 158.76 feet and South 19 degrees 24’ 50" West 109.81 feet to
a point on the northerly side of West Nyack Road;

Running thence along the northerly side of West Nyack Road North 71 degrees 18’ 04” West 23.04 feet and
South 18 degrees 41’ 56” West 2.22 feet to the northerly side of West Nyack Road,

Running thence along the northerly side of West Nyack Road, North 70 degrees 56’ 20" West 36.23 feet to the
easterly line of lands now or formerly of J.F.W.M. Realty Corp.

Thence running along said last mentioned lands North 0 degrees 03' 44" East 160.19 feet, North 65 degrees
43' 16" West 127.00 feet and South 3 degrees 00’ 00" West 166.07 feet to the northerly side of West Nyack
Road;

Running thence along said northerly side of West Nyack Road North 69 degrees 23’ 20" West 335.98 feet to
the point or place of Beginning.

DESCRIPTION
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Quality Assurance Project Plan Page 1
Former Swivelier Site

Route 304 & West Nyack Road

Village of Nanuet, Rockland County, New York

EWMA Project No. 205548

1.0 INTRODUCTION

This Quality Assurance Project Plan (QAPP) is included as an Appendix to the Site Management
Plan (SMP) document that was prepared for the property known as the Former Swivelier
Company Site, located at Route 304 & West Nyack Road, Nanuet, Rockland County, New York
(subject property and site). To achieve the goals presented in the RAWP, the QAPP details the
specific policies, organizations, objectives, functional activities and quality assurance/quality
control (QA/QC) activities that will be implemented.

2.0 SCOPE OF PROJECT

This QAPP document applies to the proposed delineation of contaminated groundwater at the
subject property where trichloroethylene and its decay progeny were detected at levels exceeding
the unrestricted groundwater standards used by the New York State Department of
Environmental Conservation (NYSDEC). Groundwater samples will be collected from specific
wells as described in the RAWP.

3.0 DATA QUALITY OBJECTIVES

The data collected will be consistent with the NYSDEC requirements. A Data Usability
Summary Report will be generated and reviewed. Any problems with the data will be identified
and resolved.

4.0 ANALYTICAL LABORATORY INFORMATION
Samples collected for analysis will be analyzed by the laboratory listed below.

Integrated Analytical Laboratories, LLC (IAL)
273 Franklin Road

Randolph, New Jersey 07869

NY Certified Lab # 11402
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5.0 PROJECT COORDINATION
5.1 OVERALL PROJECT COORDINATION

Kevin Seise, Senior Project Manager

EWMA, LLC

100 Misty Lane, Parsippany, New Jersey 07054
973-560-1400

973-560-0400 (fax)

5.2 SAMPLING COORDINATION

Kevin Seise, Senior Project Manager

EWMA, LLC

100 Misty Lane, Parsippany, New Jersey 07054
973-560-1400

973-560-0400 (fax)

5.3 LABORATORY ACTIVITIES

Mike Leftin, Laboratory Director

Integrated Analytical Laboratories, LLC

273 Franklin Road, Randolph, New Jersey 07869
(973) 361-4252

6.0 ANALYTICAL METHODS/QA SUMMARY

The Analytical Methods/Quality Assurance Summary is included within the RAWP.

7.0 SITE-SPECIFIC SAMPLING METHODS

Groundwater and soil samples will be collected following EWMA'’s Quality Assurance/Quality
Control (QAQC) Guidance Document, which is included in Attachment 1 of this document.
Sampling procedures deviating from the QA/QC will be documented and justified, and will be
described in a Remedial Action Report (RAR).

An overview of the sampling activities is presented below.

e Soil boring samples will be collected directly from the split spoon in 6-inch
increments using dedicated disposable polyethylene scoops and placed directly into
amber glass containers. Since field-sampling equipment will not be reused, a
decontamination procedure is not necessary.
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e Groundwater samples will be collected in accordance with the US EPA Region II
Low Stress (Low Flow) Purging and Sampling. A Grundfos Redi-Flow 2-inch
diameter submersible pump with a variable speed control box will be utilized to purge
the wells. The pump will be equipped with dedicated poly-coated Teflon tubing with
a check valve located between the tubing and the pump. The pump intake will be
placed a minimum of two feet above the bottom of the well and approximately % the
distance between the top of the open borehole or screen and the bottom of the well.
Samples will be collected directly from dedicated tubing for each well.

e Pre-purge measurements will be collected prior to the start of purging. A copy of the
purge guide is included as part of Attachment 1. An in-line flow-through cell will be
utilized to measure groundwater quality parameters. A Horiba will be utilized to
monitor pH, temperature, DO, turbidity and conductivity. =~ Water quality
measurements will be recorded every five minutes. Purging will continue until
stabilization is achieved (three successive readings), with a minimum purge of twice
the volume of the sampling equipment. The in-line flow through cell will be
disconnected prior to sampling.

e Groundwater samples collected for VO+10 analysis do not require chemical
preservation.

e All samples will be stored in coolers with ice while in the field. The samples will be
delivered within 48-hours to the analytical laboratory.

e Matrix, Matrix Spike, Duplicate, Performance Evaluation, Field and Trip Blanks are
not required for soil samples.

e An aqueous Trip Blank will be collected for VO+10 analysis. No other QA/QC
samples will be collected.

8.0 FIELD INSTRUMENT CALIBRATION & MAINTENANCE

The Field Instrument Calibration & Maintenance procedure documents are included in
Attachment 2. A copy of the equipment calibration log for the event is included in Attachment
2.

9.0 CHAIN OF CUSTODY PROCEDURES
9.1 FIELD CHAIN OF CUSTODY

The field chain of custody (COC) will be generated by the analytical laboratory preparing the
sample containers. The COC will accompany the sample containers during transportation to the
field, sample collection, and transportation back to the lab. It will also be carried through during
analysis along with a Laboratory Custody Chronicle. The COC will also identify the final
disposal of the sample container. It will be signed and dated by persons handling and
transporting the containers. A final copy of the COC will be included with the analytical data
report generated for the samples.
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A blank copy of the Chain of Custody is included in Attachment 1.

9.2  LABORATORY CHAIN OF CUSTODY

The named analytical laboratory will generate an internal Laboratory Custody Chronicle in
tracking the samples within the laboratory. As with the field COC, persons handling and

transporting the samples will sign-off on the chronicle.

A final copy of the chronicle will be included with the analytical data report generated for the
samples.

10.0 SAMPLE STORAGE PROCEDURES AT THE LABORATORY

The laboratory analyzing the samples will store the samples in a refrigerated and secured room.
11.0 LABORATORY DATA DELIVERABLE

In accordance with the NYSDEC ASP, Category A data deliverables will be submitted for the

soil and groundwater samples collected from the sites. The deliverables will be generated by the
analytical laboratory named in Section 4.0, Analytical Laboratory Information, of this document.

3:\jobs\200000\202530\qapp_rpt.doc



Attachment 1: EWMA QA/QC PROCEDURES



In order to assure the validity of the chemical test results for soil and water samples collected during the
sampling program, the following QA/QC Program will be strictly adhered to:

QUALITY CONTROL

A1 SamplingEquipment:

Drill Rig w stainless steel split spoons

PPE (disposable tyveks, gloves, etc.)

6 mil. plastic sheeting, plastic bags and ties

Calculator, wristwatch, timer

Calibrated bucket for purge water measurement

Paper towels

Dedicated polyethylene tubing (submersible pump)
Dedicated teflon-line polyethelene tubing (for low-flow purge)
9. Plastic clectrician ties or stainless steel clamps

10. Disposable fiber brushes

11. Stainless steel trays and bowls

12. Distilled and deionized water

13. Liquinox soap/tap water mixture

14. Pesticide grade acetone

15. 10% nitric acid (trace metal or higher grade HNO3 )
16. Sample containers and preservatives

17. Trip blanks

18. Cooler and ice packs

19. Bound field log book, labels and permanent markers
20. Chain of custody forms and seals

21. Grunfos Redi-Flow 2-inch diameter submersible pump with a variable speed control box
22, Stainless steel scoops or dedicated polyethylene scoops

bl Ul S

A.2 Monitoring Equipment:

Rae Systems Inc. Mini RAE Plus Photoionization Detector

Horiba U-10 Water Quality Checker (pH, temperature, DO, turbidity, conductivity)
Solinst Model 121 sonic, product/water interface probe

Solinst Model 100/101 sonic water interface probe

bl

A.3 General Equipment:

Spade shovels

Square shovels

Manual post hole digger

Johnson bar or breaker bar

Gas powered generator

Masonry hammer

DC to AC power converter (in vans)

(All general equipment with the exception of the gas generator, is decontaminated prior to field
use)

Al e



B.  Non-Aqueous Sampling Equipment Decontamination:

A decontamination pad will be established to conduct all cleaning. The pad will be equipped with
provisions for the containment of wash solutions. All equipment such as drill rigs, backhoes and
other mobile equipment will be cleaned prior to site use. The frequency of subsequent cleanings
while on-site will be dependent upon how the equipment is actually used in relation to how the
samples are obtained. All rinsate will either be drummed for off-site disposal or will be filtered of
solids and run through the on-site ground water treatment system. All filtered solids will be
containerized, classified and disposed in accordance with all applicable regulations.

All non-aqueous sampling equipment will be cleaned and decontaminated by the following
procedures:

Qil, grit, rust and soil shall be removed with a brush.
Liquinox detergent and tap water scrub wash.
Generous tap water rinse.

Distilled and deionized water rinse (ASTM Type II).

bl el

All drilling, boring and excavation equipment will be steam cleaned using a portable steam wash
unit. The decontamination procedure will be repeated if visual inspection indicates the initial
decontamination-procedure was unsuccessful in thoroughly cleaning the equipment.

In cases were visual contamination persists, or gross contamination is suspected, the sampling
equipment will be cleaned and decontaminated by the following procedures:

Qil, grit, rust and soil shall be removed with a brush.

Liquinox detergent and tap water wash.

Generous tap water rinse,

Distilled and deionized water rinse (ASTM Type II).

10% nitric acid rinse (trace metal or higher grade HNO3 diluted with distilled and deionized
(ASTM Type IT) Hp0).*

Distilled and deionized water rinse (ASTM Type II)*.

Pesticide grade acetone rinse. **

Total air dry. **

Distilled and deionized water rinse(ASTM Type II).**

e
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*  Only if sample is to be analyzed for metals.
** Only if sample is to be analyzed for organics.

C. Aqueous Sampling Equipment Decontamination

All submersible pumps will be cleaned and flushed prior to and between each use.  The pump
casing, hose and cables will be cleaned with laboratory grade glassware detergent wash and tap water
rinse. This will be followed by a 20-gallon flush of portable water through the pump (for 4” pumps).
Should the pumps be of a smaller diameter, the recommended number of gallons required for
tlushing will be proportionately reduced (i.e. 3” — 15 gallons, 2” - 10 gallons).

Any additional aqueous sampling equipment will be cleaned and decontaminated by the following

procedures:
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Liquinox detergent and tap water wash.

(enerous tap water rinse.

Distilled and deionized water rinse (ASTM Type II).

10% nitric acid rinse (trace metal or higher grade HNO3 diluted with distilled and deionized
(ASTM Type IT) H0).*

Distilled and deionized water rinse (ASTM Type ID)*.

Pesticide grade acetone rinse.**

Total air dry.**

Distilled and deionized water rinse(ASTM Type II).**

el

Eala I gl

Only if sample is to be analyzed for metals.
Only if sample is to be analyzed for organics.

Sample Collection.

The sampling containers and equipment, if practical, will be transported to the site separately
from gasoline and generators. No sampling equipment shall come in contact directly with the
ground surface but will be placed on 6. mil. plastic sheeting. Clean, disposable, surgical grade
latex or nitrile gloves will be worn during the sampling event. Gloves will be changed between
each sample point and immediately before obtaining the sample.

All field monitoring equipment will be calibrated in accordance with the manufacturer’s
specifications.

1. Soil: Samples will be retrieved using either a, stainless steel spatula or disposable
polyethylene scoops. Samples to be analyzed for volatile organic compounds will be collected
from a minimum depth of eighteen to twenty-four inches when sampling the surface soils, or will

be collected from a discrete 0-6" interval from the sampling equipment.

When utilizing a split spoon sampler, the split spoon should be opened upon retrieval, its
contents logged and then the samples shall be transferred into the sample containers using a
decontaminated stainless steel spatula or dedecated disposaable polyethylene trowel. A field log
shall be generated.

If general air monitoring of the soil core is required, a knife or spatula will be utilized to make a
cross sectional slice of the soil core or to score a longitudinal line the length of the core deep
enough to expose a porous surface. The probe of the monitoring device will be placed into the
opened area a maximum of 1 inch from the exposed soil, but will not touch the sample.

If field screening of headspace is required to determine the appropriate interval from which to
collect the sample, the sample collected for screening will be collected after all other parameters
are secured. The headspace sample will be placed in an airtight container (either a clear glass
sample jar or zip lock bag). The sample will be warmed to induce volatilization and the
container will then be opened just enough to permit the entry of the monitoring probe.

2. Water: Ground water sanmiples from monitoring wells, sumps or temporary points will be
retrieved utilizing laboratory decontaminated dedicated disposable Teflon or polyethylene
bailers. The bailers are slowly lowered into the well by hand being careful not to aerate the
ground water to be sampled. The bailer is lowered using a Teflon coated stainless steel leader.
Prior to sampling monitoring wells, static water levels will be measured and a minimum of three



times the volume of the well shall be purged, when possible. Slow recharge wells will be purged
as conditions allow and will be allow to recover for a period not to exceed 24 hours prior to
sampling. Detailed well purge guides (including field readings of DO, specific conductance, and
pH) will be generated for each well. Unless specific site conditions warrant (see below), samples
shall be collected no later than two hours after purging the well.

Prior to sampling, the monitoring wells will be purged. Wells less than 25° deep will be purged
utilizing a peristaltic pump. Wells greater than 25° deep will be purged utilizing a submersible
pump. A purge log will be kept for each well.

Purging with a peristaltic pump will be accomplished by inserting dedicated polyethylene tubing
into the well. The other end of the tubing will be attached to flexible silicon tubing that has been
threaded around the rotor.

Purging with a submersible pump will be accomplished by carefully lowering the pump,
discharge hose, electrical cable and security cable into the well. The cables will be bundled
together with plastic electrician ties or stainless steel clamps. As EWMA utilizes a control box, a
gate valve at the end of the purge line is not required. If a portable generator is utilized to power
the pump it will be placed downwind and at some distance from the well. The pump will be
equipped with a check valve and will be decontaminated between well locations. Care will be
taken not to let the dump draw from the bottom of the well to minimize the impact of silts and
sands on the pump.

If a flow through cell is utilized to monitor the water quality, the wells will be purged utilizing
the low-flow purging technique (< 0.5 L/min). The pump-intake will be located in the middie or
slightly above the middle of the screened interval. The well will be purged until stabilization of
parameters indicates that formation water has been accessed. The order of stabilization will be
pH, temperature and specific conductance, followed by dissolved oxygen and turbidity.
Measurements will be recorded every five minutes. Stabilization will be deemed complete after
all parameters have stabilized for three successive readings. The following subset of parameters
will be utilized to determines stabilization: pH, conductivity and DO. Three successive readings
should be within 0.1 for pH, 13% for conductivity and +10% for DO. Drawdown will not
exceed (.37, '

Upon stabilization, sampling will be initiated using the same device used for purging. Volatile
and gas sensitive parameters will be sampled first. The samples will be placed into laboratory
prepared sample containers. The appropriate preservatives will be placed into the sample
containers prior to departure from the lab to reduce the chances of improperly preserving the
sample bottles or introducing field contaminants into the sample bottles. After the container has
been filled, the cap will be screwed on tightly to prevent the container from leaking. A sample
label will be filled out and the samples will be stored at 4°C.

Sample Handling:

All samples shall be preserved in the field immediately after collection and submitted to the
laboratory as soon as possible and no later than 48 hours after sample collection.



All samples will be preserved in accordance with the preservation requirements. Site-specific
sample preservative requirements will be summarized in the Technical Overview section of the
report which accompanies this document.

1. Soil: Samples will be removed from the sampling equipment with sterilized and disposable
wooden, polyethylene or reusable stainless steel spatulas. In no case will the soil sample come in
contact with the ficld personnel or any foreign objects. Samples analyzed for volatile organics
will be removed from the sampling equipment using a dedicated, graduated small diameter-
syringe. All samples will be transferred into glassware supplied by the testing laboratory. Upon
transferal to the containers, the samples will be placed into coolers packed with ice and kept
chilled at four degrees Centigrade, in dark storage until they reach the testing laboratory.

2. Water: All water samples will be transferred to laboratory supplied glassware. Care shall be
taken to insure that no air bubbles are present in the VOA sample bottles after filling. Upon
transfer to the appropriate containers, the samples will be placed into coolers packed with ice and
kept chilled until they reach the testing laboratory.

F. Chain of Custody:
Chain of custody will be initiated by the field team and maintained through sample analysis and

reporting of results. Each transfer of sample custody will be recorded on the custody record, and
upon transfer to the laboratory the sampling team will maintain a copy.

QUALITY ASSURANCE

A. Trip and Field Blanks (Non-Aqueous Matrix):

Field and Trip blanks will not be generated for the non-aqueous matrix unless specifically
requested.

Field blanks will be generated by passing demonstrated analyte free water provided by the
laboratory through the dedicated or field decontaminated sampling device(s) and into an identical
empty set of bottles.

Field blanks will be preserved in the same manner as samples. For sampling events lasting more
than one day, field blanks will be generated at a rate of 10% of the total number of samples
collected throughout the event. For one-day sampling events, only one field blank will be
generated.

B. Trip and Field Blanks (Aqueous Matrix):

Trip blanks will accompany each set of laboratory supplied glassware. The trip blank sample
bottles will be filled at the laboratory with laboratory demonstrate analyte free water. The trip
blank samples will accompany the laboratory prepared bottles into the field and back to the
laboratory. The trip blanks will not be opened and will be analyzed for volatile organic
parameters {at a minimum).



Field Blanks will only be generated when specifically requested. Field blanks will be generated
by passing demonstrated analyte free water provided by the laboratory through the dedicated or
field decontaminated sampling device(s) and into an identical empty set of bottles.

Field blanks will be preserved in the same manner as samples. Field blanks will be analyzed for
all the same parameters as samples collected that day.

. Duplicate Samples:

If requested, duplicate samples will be included for each matrix at a minimum rate of one for
every twenty samples (5% of total). Site specific duplicate frequencies will be addressed in the
Technical Overview section of the accompanying report. The duplicate sample will be tested for
all of the parameters proposed within each area of concern. Each duplicate sample will be given
a unique sample number to insure that the testing laboratory is unaware of the internal check.

Aqueous matrix duplicates will be obtained by alternately filling sample containers from the
same sampling device for each parameter. Samples for volatile organic analysis from monitoring
wells will be filled from the same bailer full of water whenever possible and be the first set of
containers filled. '

Nonaqueous matrix duplicates from a soil or sediment matrix requires homogenization of the
sample prior to filling the sample containers. Enough sample will be collected to facilitate the
generation of two equal samples. The sample will be placed in a properly decontaminated
stainless steel bowl and mixed with a decontaminated stainless steel instrument. The sample will
be mixed to the point at which a consistent physical appearance is achieved. Once mixed, the
sample will be divided into half and then placed into the containers by alternately scooping the
material from each half. Volatile organic samples must always be taken from discrete locations
or intervals without compositing or mixing.

. Sample Documentation:

All information pertaining to the sampling event will be recorded in ink in a bound field
notebook with consecutively numbered pages. This shall include, but not be limited to date and
time of sampling, weather conditions, people on site, maps of sample locations and sample
numbers, sampling equipment utilized, listing of any significant events.






MONITORING WELL PURGE GUIDE / LOW FLOW SAMPLING

Site Name:

Site Location:
EWMA Project No:
Client Code:
Technician:

Date / Time:
Weather:

dentification=== = oo

= =MW
Casing Height (feety*

Depth to Water (initial, feet)™*
Depth to Product (feet)**
Product Thickness (inches)
Depth to Water (final, feet)**
Total Depth of Well (feet)**
PID (initial}

PID (final)

Mount Type Flush/Stick-up
Sample Depth. T (1/3) 1/2) (2/3) B
Sampling Device ;
Tubing Type

Screen Length (feet)

Well Diameter (inches)

Sheen

Odor

Samples taken

Comments:

Casing Height (feet)*
Depth to Water (initial, feet)**
Depth to Product (feet)**

Product Thickness (inches)

Depth to Water (final, feet)**
Total Depth of Well (feet)**

PID (initial)

PID {final}

Mount Type Elush/Stick-up
Sample Depth T (1/3) 1/2) (2/3) B
Sampling Device

Tubing Type

Screen Length (feet)

Well Diameter (inches)

Sheen

Odor

Samples taken

Comments:

notes:

Samples were taken at the bold time interval.

* - negative casing height indicates a flush mount below ground surface.
** - measured from the top of the casing

NA - paramefer not available
ND - not detected

Purgeguide.xls

Page 1
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EWMA Job #: |Boring Locotion:

_ Environmental Waste
i Management Associates, LLC Boring F:
P.O. Box 5430, Parsippany, NJ 07054
Tel: (973) $60-1400 Fax: (973) 560-0400 Installation Date:

Site Nama:

Site Locafion:

Compfetion Date:

Gaologist: Drlling Co.:
Oriller: Drilf Rig:
Bit: |Hamm¢r wt: lDrop: Total Depth:
Samplar Type: G.W. Encountered:
G.W. Stabllized: BORING LOCATION SKETCH (N.T.S.)
E |25|238|% | &g g
ga a= §‘ Eg > SOIL/GEOLOGIC DESCRIPTION
B |32 oF| g B4
<
[, e
. I
, s
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Flnes < 50%

Finas > 50%

Unified Soil Clagsification_System (USCS)
(As modified/amended by ASTM

(D2488-98) for field classification) Syt Grain Size Chart
Weil—graded GW L Range of Grain Sizes
<5% fines Classification U.S. Standard] Grain Size
Poorly—graded GP Sieve Size |in Miillimeters
- Boulders > 12" > 305
= GW‘_GM L] i3
Weli—graded fines=ML or MH Cobbles 12" — 3 305 —75
GRAVEL fines=CL or CH| GW—GC Gravel 37— 4 76 — 4.75
%“aravel> [ 10% fines coarse 3 = 3/4" 76 — 19.0
%sand fines=ML or MH| GP—GM fine 3/4" =" #4 119.0 — 4.75
Poorly—graded Sand #4 — #200 [4.75 = Q.
fines=CL or CH| GP—-GC ::ﬁ‘em ;5514(-) - ﬁ;14% 4.75 - 2%705
5% fines fines=ML or MH| GM fina f‘to - #ﬁoo g.'fgs S5
) m
fines=CL or CH GC Sitt_and Clay| Passes #200 < 0.075
Well—graded SW Relative” Density (SPT)
<5% fines .
Poorly~graded SP Sands and Gravels| Blows/Foot
N SW—SM Very Loose 0—-4
Well-graded fines=ML or WH _Loose 5—10
SAND fines=Ct. or CH | SW—SC Medium Dense 11-30
Y%sandz | 10% fines Dense 31-50
%gravel fines=ML or MH| SP—SM Very Dense > 50
Poorly—graded -
) ines=C SP-5C .
fines=Ct or CH Consistency (SPT)
fines=ML or MH| S - —
215% fines mes o M Silts_and Clays Blows /Foot
fines=CL or CH sSC Very Soft 0-2
Note: Percentoges are based on estimating amounts of fines, sand ond Soft . J3—4
gravel to the nearest 5%. Medium Stff 5-8
Stiff 9—~16
Very Sfiff 17-32
Hard > 32
Bry Strength — medium te high R .
Dilatency — none to slow oL CIGSi/MG*r'x Proporﬂon
Toughness — medium
Plosticity — medium 5%

Dry Strength — none to low
Dilatency — slow fo rapid ML
Toughness -~ jow or thread cannot be formed
Plasticity — low or non—plastic

Bry Strength — high to very high

Dilateney — none CH
Toughhess — high

Plasticlty — high

Dry Strength — low fo medium

Dilatency — none to slow MH
Toughness — law to _medium

Plosticity ~ low to _medium

Soll contalns enough organic particles fo influence
soil properties. Usuolly dark brown to black color, o/
organic odor.

Fibrous fexture or spongy feel — organic sdor Pt

SOIL DESCRIPTIONS FORMAT

~-Soil Color (matrix)

—Primary component (GRAVEL, SAND, SILT, CLAY,) with range (f, f-m, f—c, etc)

—Secondary components, with soil fraction descriptors (in decreasing order)

~Moisture condition: dry, moist, wet.

—Relative density or consistency (by SPT blow courds "N—value® if available)

—Additicnal details, per NJDEP Procedures Manual:

Mottling, particle shape, structure, horizon thickness {macro—features) and other details
deemed appropriate by writer, (e.g., "probable” odors, staining, debris in fill, shell' fragments,
cemnented grains/nodules) Notes of job—specific objectives also appropriate, e.g.
recognizing typical historic fill materials.

Soil_Fraction

“Descripfors
Trgce { 1—-15%

Some | 16—35%
and >35%

|
Bw

mMda
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‘.’ Designation: D 2488 - 00
i

Standard Practice for

Description and ldentification o

Procedure)’

doos

f Soils (Visual-Manual

This smndard i Tssyed under the fixed designation D 2488; the sumber immedlataly fllowing tha desipnation indicates the year of
origlual adoplion or, in the ease of revisian, the year of last yevitidn A number in preatheses indicates the yeur of Last respproval, A
suporseripl epsilon (€) indictes a1 editorial changs since the last revision of reapproval,

Thi atandard hes been approved Jor wse by ageneles of the Department of Defense,

I. Scope %

1.1 This practice coves procedures for the description of
soils for engineering purposes.

12 This practice also describes a procedure for identifying
soils, at the option of the uscr, based on the classification
system described in Test Method D 2487, The ideatification iy
based on visusl examination and maznual tests. Tt must be
elearly stated in reporting an identification that it is based on
visual-manual procadures,

1.2.1 When precise classification of soils for engineering
putposes is required, the procedures prescribed in Test Method
D 2487 shall be yged, _

122 In this practice, the identification portion, assigming s
group symbol and name s Yimited to soil particles smaller than
3 in. (75 mm). '

1.2.3 The identification portion of this practice is limited to
namrally accurring soils (distarbed and undisturbed).

NotE 1—This practice may be used a5 a descriptive system appliad to
such materials as shale, claystone, shells, crushed rock, ete. (see Appendix
X3),

L3 The descriptive information in this practice may be used
with ather soil classification systems or for maferials other than
haturally ocetirring soils,

1.4 The values stated in inch-pound units are to be tegarded
as the standard.

L5 This seandard does not purport o address all of the
safety problems, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regudatory limitations prior fo use. For specific
precautionsry statements see Section 8.

1.6 This practice offers a ser of instructions for performing
one or more specific operations. This document cannot replace
education or experience and should be used in conjunation
Witk professional judgment, Not all aspects of this practice may
be applicable in afl circumstances. This ASTM standard is not
intended (o represent or replace the standard af care by which

' Thiz practics iz under the jurisdiction of ASTM Comnsiitec D-1£ on Soil and
Rock and is the direct epansibility of Subcommittee DIE.O7 an Idcatification and
Clazsification of Soilx.

Cuarere edition approved Feb, 10, 2000. Published May 2000, Originally
published o5 D 2488 — 66 T, Lany previous edition D 248893

the adequacy of a given professional service must be Judged,

nor should this document be applied withous consideration of
@ project’s many unigue aspects. The word “Standard” in (he
title of this means only that the document has been

approved through the ASTM consensus Process,

2. Referenced Documents

2.1 ASTM Standards:

D 653 Teeminology Relating to Soil, Rock, sag Contained
Fluids?

D 1452 Practice far Soil Investigation and Sampling by
Auger Borinps?

D 1586 Test Method for Penetration Test and Split-Barrel
Sampling of Soils?

D 1587 Practice for Thin-Walled Tube Sampling of Soils ?

D 2113 Practice for Diamond Core Drilling for Site Inves-
tgation?

D 2487 Classification of Soils for Engineering Purposes
{Unified Sof! Classification System) 2

D 3740 Practice for Mininium Requirements for Agencies
Engaged in flie Testing and/or Inspection of Soil and rock
as Used in Bngineering Design and Construction

D 4083 Practice for Description of Frozen Soils {Visual.
Menual Procedure)?

3. Terminology

3.1 Definitions—Except as listed below, all definitions arc
in aceordance with Terminology D 653,

Nor= 2~—For particles retained on a 3-In, (7$-mn) US standard sieve,
the following definitions arc suggested:
Cabbles—panicles of rock that will Pas 2 124n. (300-mm) equarc
opening and be rotafned on 2 34 (75-mm) sieve, and
Boulders—paticles of tock that will not Fass 2 12-in (300-mm) square
op<uing. :

ALY clay—soil passing a No. 200 (754um) sieve that can be
made to exhibit plasticity (putty-like Propetties) within a range
of water contents, and that exhibits considerable strength when
air-dry. For classification, a clay is & fime-prained soil, or the
finc-grained portion of a soil, with a plasticity index equal to or
greater than 4, and the plot of plasticity index versus liquid

* Annual Book of ASTM Standacds | Vel 04.08.
 Annwaf Book of ASTM Standards . Yol 04.09.

*A Summary of Clhanges scction ppears al the cod of thls seandard.
Copymignl B ASTM, 100 Dam Harbor Drve, Wast Constichocken, PA 19428-2959, United Stales, *
1
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limit falls oo or gbove the “A™ linc (see Fig. 3 of Test Mcthod
D 2487).

3.1.2 gravel-—particles of vock that will pass a 3-in. (75-
nm) sieve and be retgined on a No. 4 (4.75-tam) sieve with the
following subdivisions:

coarse—passes a 3-in. (75-mum) sieve and is retained ok &
Ya-jn. (19-mm) sicve.

Jiné—passcs a Va-in_ (19-mm) sicve and is retained on a No.
4 (4.75-mm) sieve.,

3.13 erganic clay—a clay with sufficicnt orzanic content 1o
influcnee the soil properstics, For classification, an organic clay
is 2 soll that would be classified as a clay, except that its liquid
limit value after oven dryiag is less than 75 % of its liquid limit
value before oven drying.

3.14 organic silt—a silt with sufficient organic contsqt to
mfluence the soil properfies. For classification, an organic silt
is 2 soil that would be classified as a silt except that its liquid
Nmit value after oven deying is less than 75 % of it ligquid Jimit
valus bhefore oven drying.

3.L5 peat—a soil composed primarily of vogetable tissue in
various stages of decompasition vsually with an organic odar,
a dark brown to black color, a spongy consistency, and 3
texture ranging from fibrous to amorphous,

3.1.6 sand—particles of rock that will pass a No. 4 (4.75-
mm) sieve and be retained on a Ne. 200 (75-1m) sicve with the
following subdivisions:

coarse—passes a No. 4 (4.75-mm) sieve end is retained on
2 No. 10 (2.00-mm) sicve.

riedium—passes & No. 10 (2.00-mm) sieve and is retained
on a No. 40 (425-1m) sieve.

JSine—passes a No. 40 (425-um) sieve and is retained on a
No. 200 (75-pm) sicve.

3.1.7 silt~—soil passing 8 No. 200 (75-zm) sieve that is
nonplastic or very slightly plastic and that exhibits little or no
strength when eir dry, For classification, a silt is a fine-grained
soil, or the fine-grained portion of a soil, with a plasticity ndex
less than 4, or the plot of plasticity index versus liguid firmit
falls below the “A™ line (see Fig. 3 of Test Method D 2487).

4. Summary of Practice

4.1 Using visual examination and simple manyal tests, this
practice gives standardized eriteria and procedures for desceib-
ing and ideatifying soils. -

4.2 The soil can be given an identification by assigning 4
group symbol(s) and name. The flow charts, Fig. Iaand Fig. 1b
for finc-grained soils, and Fig. 2, for coarse-grained soils, can
be used 10 assign the eppropriate group symbaol(s) and name. {f
the soil has properties which do not distinctly place i nto a
specific graup, borderline symbols may be used, see Appendix
X3,

Nota 3-X is suppested that a distinction be made between dual
sanbols and borderline Drmbals

Dual Symbol—A dual symabol is two symbols scparated by a hyphen,
{or example, GP-GM, SW-SC, CL-ML used 1o indicate thal the $0il hag
been identificd as having the propertics of a classification in sccordsnon
with Test Method D 2487 where two symbols are required. Two symbols
arc requived when the soil has beewean 5 and 17 % fines or whea the liquid
limit and plasticity fndex values plot in the CL-ML acea ol the plasticity
chart, h

Borderfine Symbol—A bordedine syrabol is cwoe symbols scparated by a
slash, for example, CL/CH, GM/SM, CL/ML. A bordetline symbal shauld
be used to jdicate that the soil has been identified as having ptoperties
that do not distindly place thc 5oil into & specific graup (sce Appendix
x3).

5. Significance and Use

5.1 The descriptive information required in this practice can
be used to describe a soil to ald in the evaluation of itg
significant propertics for eaginccring use.

52 The descriptive information required in this practice
should be used to supplement the classification of a soil as
determnined by Test Method D 2487,

53 This practice may be used in identifying goils using the
clagsification group symhols and mames as preseribed in Test
Method D 2487. Since the names and symbols used in this
practice fo identify the soils ac¢ the same 25 those vsed in Test
Method D 2487, it shall be clearly stated in reports and all
other appropriate documeats, that the classification symbol and
name are based on visual-manual proceduces. .

3.4 This practice is to be used not only for identification of
soils in the ficld, but also in the office, laboratory, or wherever
soil samples are inspected and dascribed.

5.5 This practicc has particular value in grouping similar
soil sataples so that only & minimwm number of lsboratory tests
need be tun for positive soil classification,

Note 4—The sbility o describe and identify soils comectly is leamed
mors readily vnder the gridance of sxperienced personncl, but it may also
be sequired systematically by comparing mumerical faboratory test results
for typical soils of each type with their visual and manval characteristics.

5.6 When describing and identifymg sofl samples from a
given boring, test pit, or group of borings or pits, it is not
necessary to follow all of tic procedures in this practice for
every sample. Soils which appear 1o be similar can be grouped
together; onc sample completoly described and identified with
the others referred to 25 similer based on performing only a few
of the descriptive and idenfification procedures desceibed in
this practice.

5.7 This practice may be used in combination with Practice

D 4023 when working with frozen soils.

Nore S—Notwithstanding the staicments on precision and bias con-
laincdhﬂxisstnndmd:l'hnpmdﬁmofﬁdsb:tmdhodisdcpmdmtou
the competence of the personnel peciorming it and éie suitshility of the
equipment and facilities used, Apencles tuat mact the critedia of Practice
D 3740 are generally considered capsble of competent and objective
testing. Users of this test method are cauoned Hat compliance with
Practice D 3740 does not i itself assure reliable testing. Reliable testing:
depends on sever! factots; Practice D 3740 provides & means for
evaluating some of those factors.

- 6. Apparatus

6.1 Reguired Apparass:

6.1.1 Pocket Knife or Small Spatula .

6.2 Usefuf Auxiliary Apparancs-

621 Small Test Tube and Stopper (or jar with z [id).
622 Small Hand Lens.

7. Reagents

7.4 Purity of Water—Uuless otherwise indicated, refecences
to water shall be undecsteod 10 mean water from a city water
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GROUP_ SYmMBOL

GROUP NAME

- Law clay
X taond <% gravel ——— Lunchvwimm

<X phus Mo, 200 'T::QS‘&PM‘NO.ZOO
’ 15-25:p|umo.zou—?xum2xnvd-—wumd~y-mw
CL

- % sand zﬁofmwl'?:'ﬂSﬁ[rml‘————hwkmd.r

215X pravel ——— =iy Ssndy bleen day with graval

o tand ﬂmnl—q::<15ﬂund'————!—kamchy

<Z3r% ples No, 200 'tq <15% plus No, 200
15-:25% phut No. 200*-\—-—H‘:xnud2': weaewl - St wich sand

ML

-3 S5k
% eand <X, pravel =——t- Sty with grave

<30% plus No_ 200 ?‘:‘Iﬁ! plut Mo, 20a ~Fxt clay
1S25% phiy NG-MT:" v X graeel =ty clay with tend
CH xundﬁprw—-——r-p“dﬂ'ah grave]

<30 plus Na_ 200 "T‘*ﬁ <15% plut No_ 200
15-25% plus Nd.zﬁoqt:ﬁ Limef % Al e Flettic 3 with tend

MH

NOTE 1—Permmgesmbamdmcsﬁmaﬁng&mmhofmm and graval to the nearost § %,
F16. 1a Flow Clart for Keritifylog Worganle FlaeGralned Soff {5¢ % or mora finas)

GROUP SYMBOL.

<T3K phua MZM‘? <15% phas No. 200 - P
1ses=xpmﬁc.zoo-4\——x::mugx Pt —————p Orgeriic 208 with sared
OL/OH i
% oo 24 mm‘ﬁ-&‘\_:(ﬁi:mn{—-———pmrmnkwi
230K phie Mo 200 -<: 215% provel =y Sandy organic sl with geavel

X pand <X ,.—..d--? CIEX S e g Ceuvaliy
2WhKand— . Gravally organic 40 with &and
NOTE {—Poroentages are basad on ezllmating amounty of fines. sard, end graved (o the nearest § %,

FIG. 1 b Flow Chad for ldentifying Ocganic Flne-Gralned Soll (50 % or more finesg)

supply or natural source, including non-potable water,

72 Hydrochloric Acid—A, small botile of dilute hydrachlo-
ric acid, HCL, one part HCI (10 W) to three parts water (This
rcagent is optional for use with this practice). Ses Section 8.

8. Safety Precautions
8.1 When proparing the dilute HC solution of ane part
concentrated hydrochlaric acid (10 N) to three parts of distilled
waler, slowly add acid into water following necessary safety
precautions, Handle with caution and store safely. If solution
comes into contact with the skin, rinse thoroughly with water.
8.2 Caution—Do not add water to acid

9. Sampling -

9.1 The sample shall be considered to be representative of
the stratum from which @t wes obtained by an appcopriate,
accepted, or standard procedure,

Note 6—Preferably, the samgling proceduce should be identified a5

baving been conducted in 2ccordance with Practices 1452, D 1587, oc
D 2113, or Test Method D 15E6,

9.2 The sample shall be carcfully identified as o orign,

Nore 7—Rermurks as to the ongm miy take the form of @ bodng
nuniber and sample number in confuncdon with a job number, a geologic
straturn, a pedologic horizen or ¢ location description with yespect 10 &
permanent moaument, a grid sysiemt or a statien uumber and offsct with
Tespect  a stated conterline and 2 depth or elevation,

93 For accurate description and identification, the mini-
mum amount of the specimen (o be examincd shall be in
accordance with the following schedule:

Maxdmum Partica Stza, Minknum Spacimen Stre,
Sleve Opeoing Dry Welght
4,75 enen {Na. &) 160 g (0.25 15}
8.5 ma (% ) 200 g (0.5 %)
19.0 man (4 In) 10K (2.2 1)
381 mm (13 in} 8.0 kg {18 tb)
75.0 mm {3 In) 60.0 kg (132 i}
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GROUP SYMBOL GROUP NAME
S aTMoUVL BT NAME
<X : Wotlgrodod GW. - CISE pand ey Well-gerdad yrueed
ﬁh\-‘zmc Pand ———p Wellyraded praval with sand
v gt _GP—?::qsr.mt———- Poorty groded grave
RISY, s et Pesety pemfo) woavel wich sang
R —Fner=ML ox MH{ +GW-Gi T and s Wk ] Gravel wic sty
GRAVEL, \ Ge 215 bt = Wkl gl prwwet wih st and s3q
% gravel > 10% i Hrver~CL e CH GW- dand == Welipraded gravet whth ety
T nid . E’HH—'****Mnmmm-uw
Aoty graded oML o MK GP'GMH::Q&:-“:——- Fasely peaciad geaval with auc
*‘t: ] S5 saad b Posely gracted pravel vwleh 35 e sancd
finer—CL a¢ O GP"GCH'Q:QSKM——» Puacty praded gravel wish tlay
2ISK ot s Poorty graded gravel with tlay gt pepet
e (g eI, o MH: GMTN‘KW———-—NWW
215% finny DT terd ——p Silry poaeel with sand
finar=Clor CH LGC “(mo-d-—.-ckmmet
%qugw—-_.—unw Mure] with qued
ek graded - SW CATK et e Wl yrmtd pared
% ﬁm:< < :-:-215: WAt ——dom Woall-gred ] e with fravel
Pocxly yrmded P SIS pwrt] e Fiely oo send
H“""‘héiﬂ!m——b—'nﬂr raded cand with gravel

MLWHN-——-&-SW‘SM—‘T:<§1E Wrevel——p Wil gradad send with g
< 215%m———-w-n-r-uwm T Haf graval
RinasmCL ur C1¢ sw'scﬁqs:m—-»mw sand whh etay

WeHl-grafud
SAND
X anond — 10K fine .
"w‘s . fineriL, or MH SP‘SMT:<IS‘£M———*-M’(F‘“‘WM“‘ s
Poarty wﬁd‘<

TSlm—pmemmaf snd {
finarCl or CH——— . SP-SC 2 oty

a=finar~ML or MH ;SM‘M‘_‘QHW—_WW
FetuemCE, ¢ m—-—»SCT(ﬁI W . Clatrey g

219K rravel ——~ Clypey pend wht gravel

SI9% fines

Nora I—Tercentzges are based on estimating amounts of fines, sand, and gwvel to the nearcse 5%,
FIG. 2 Flow Chart for Idanlifying Coarse-Gralned 5ois (less than 50 % fines)

NoTE E—If sandom fsalated particles arc encovntered that are signifi- 103 Color—Describe the color. Color is an itmportant
cantly larger than the particles in the soll matix, the sol matrtx “anbé  pronerty in identifying orpenic soils, and within a given
sccurately described and idenfified in nccordince with the Procceding locality it may alsa be useful in identifying materials of similar
sehedule., geologic origin. If the semple contains layers or patches of

9:4 If the ficld samplc or specimen being examined is vaying colors, this shall be noted end all Tepresentative colors
smaller than the minimum recommended amount, the report shall be deseribed. The color shall be described for moist

shall include an appropriate remark. samaples. If the color represents a dry coudition, this shall be
. * stated in the report. :
10. Descriptive Xntormation for Soils 10.4 Odor—Deseribe the odor if organic or unusnal. Soils

10.1 Angularity—Describe the angularity of the sand containing a sigaificant amount of organic material usually
(caarse sizes only), gravel, cobbles, and boulders, as angular, * pave 3 distinctive odor of decaying vegetation. This is cspe-
subangular, subrounded, or rounded in accordance with tho cially apparent in fresh samples, but if the samples are dried,
criteria in Table 1 and Fig. 3. A range of angularity may be e odor may often be revived by heating a moisteaed sample.

stated, such as: subrounded to rounded, If the odor is vnusuz! (petroleum product, chemical, end the
102 Shape—Desctibe the shape of the gravel, cobbles, and like), it shall be described.

boulders 25 flar, clongated, or flar and elongated if they meet 10.5 Motsture Condition—Describe the moisture condition

the ceiteria in Table 2 and Fig. 4. Othcrwisc, do not mention the a5 dry, moist, or wet, in accordance with the criteriz in Table 3.

shape. Indicate the fraction of the pacticles that have the shape, 10.6 HCY Reaction—Describe the resction with HCl s

such as: onc-third of the gravel particles arc flat. nooe, weak, oc steong, in accordance with the criters in Table

. 4. Since caloium carbonate is o cormmon cementing agent, a
TABLE 1 Criteria for Describing Angularity of Coarse-Grained report of s prescnce on the basis of the reaction with dilute

Pacticles (sce Fig. 3) hydrochloric acid is fraportant. ‘
Dezeriplan Crileriz 10.7 Consistency—~For intact fins-grained goil, describe the
Angutac Particies tarve shorp edges and rolatively planc sides with consistency as very soft, sof, firm, hard, or very hard, in
Sutangutar Pm;ma vgular doscription bat have ficcordauc‘c with the m't‘eria _in _Table 3. This observation is
founded edges Inappropeiate for soils with significant amounts of gravel.
Subrounded Partidias have nesry plane eides but have well-rounded 10.8 Cementation—Dcscrive the cementation of intact
Routded Pﬁ;ﬁ;‘rj‘_’f e’m[ ly curved 5ides and no edges coarse-grained soils as weak, moderale, or strong, in accor-

dance with the criteria in Table 6.
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TABLE 2 Criteria for Describing Particle Shape (sec Fig. 4)

mopmﬁdcshapcshalbcdmbedasfdmmmmw&m
mu«mm«mmmmﬂmmummmnMouwe.
respechvely.

Rat Particles with widtvifickess > 3
Elongaled Parficles with lengthdddin > 3
Flat o elongaled Particies meet exiferta for both fat and elongated

10.9 Structure—Deseribe the stwucture of intact soils in
accordance with the criterls in Table 7.

10.10 Range of Particle Sizes—For gravel and sand com-
poncats, describe the range of particle sizes within each
component as defined in 3.1.2 end 3.1.6. For example, about
20 % fine to coatse gravel, about 40 % fine to coarse sand.

10.11 Maximum Particle Size—Describe the maxinmum par-
ticle size found in the sample in accordance with the following
information:

10.10.1 Sond Size—If the maximmum particle size is & saad
size, describe 23 fine, medium, or coarse as dafined in 3.1.6.
For example: maximum particle size, medium sand. _

10.112 Gravel Size—If the maximum particle size iz a
gravel size, deseribe the maximum particle size ag the smallest
sieve opening that the particle will pass. For example, maxi-
mum particle size, 1% in. (will pass 2 1%-in. square opening
but not a ¥%-in. square opening).

10.11.3 Cobble or Boulder Size—If the madmum particle
size is a cobble or boulder size, describe the maximum
dimension of the largest pacticle. For example: maximum
dimension, 18 . (450 mm).

10.12 Hardness—Describe the hardness of coarse sand and
largec particles s hard, or statc what happens whea the
particles are hit by a harmer, for example, gravel-size particles
fracturc with considerahle hammer blow, some gravel-size
pacticles crumble with hammer blow, “Hard™ means particles
do not crack, fracture, or coumble under a hammer blow.

A Epengiar
FIG. 3 Typical Angularity of Bulky Grains

PARTICLE SHAPE

W=W(OTH
T=THICKNESS
L=LENGTH

FLAT: W/T>3
ELONGATED: L/W >3

FLAT AND ELONGATED:
—meets both criterig

FIG. 4 Critera for Particle Shape

10.13 Additional comments shall be noted, such as the
prescncs of roots or root holes, difficulty in drilting or augering
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TABLE 3 Criteria (or Deseribiing Moisture Conditlon
Dry Abgance of moisture, dusty, gy (o the ech
Moist Damp bk no visible walar
Wat Visiblc free walsr, usually soll s below water Lable

TABLE 4 Criteria for Deserlbing the Reactian With Hel

Desedpdon Crlteda
None No visible readtion
Weak Eoma readtion, with bubbles foeming slowly
Strong Violent reaction, with butibles forming immediataly
TABLE 5 Criteria for Describing Ditatancy
Description ] Criteety
Very saft ‘mmbvdlpermmaolm!han1hczsm)
Seft Ttumh\aﬂ(pene&atcsuﬂwih.{ﬁmm}
Flm Trumb will incend <ait about Win. (6 mm)
Hard Mwmmkumm«bmmadihﬂnduwcdwi&l&um
Very har Thiambnall witl not Indent sofl
TABLE § Criteda for Describing Toughness
Description Criterta
" Weak Crumblas or breaks with handiing o itla fingar prassure
Modeate Qumbruorbmakswimwndﬁemﬂemmua
Strong Will it crumble o braak with fingar prasaura
. "'?'l’\'u\,o"t‘uxL
TABLE 7 Criteria for Deseribing Diatamon
Deteriplion Critarla
Statified Ntwnaﬁraby@scfvarﬁmmte\ﬂwoowmhma{
fevst 6 mm Lhick; mola thickmass
Laminated layars of varylng materal or eolor with the
bayers [exs than 6 mm thick note hickness
Fissured Breaka along definitc plancs of fachre with ke
feSistines © faclyring :
Shckensided Fraclure planet appear pofished or gloasy. esmelimes
Srivted
Blocky D:h:sive&oﬂla‘mmhemwﬂwomﬂugdar
ks which resist further braskdawn
Lensed beciuesion of s pockets of dilferent Bols, puch 2 amal
hmdmndsmﬂemdﬁmghsmmddsrm
thicknags
Homoganeous Same color and appearance Hvoughaut

hole, caving of trench o hole, or the presence of micy.
10.14 A Tocal or commercial name or 2 geologic interpre-
tation of the soil, or both, may be added if identified as guch,
10.15 A classification or identification of the soil In accor-
dance with other classification systems may be sdded if
identified as such

11. Identification of Peat

I1.1 A sample composed primarily of vegetable tissue in
varous stages of decomposition that has a fibrous to amor-
phous texture, wsually a dark brown to black color, and an
organic odor, shall be designated a5 a highly organic soil and
shail be identificd as peat, PT, and not subjected to the
identification procedures described lereafter.

12. Preparation for Identjfication .
12.1 The soil identification portion of tiis practice is based

ou the portion of the soil sample that will pass a 34in. (75-mm)
sicve, The larger than 3-in. (75-mam) particles must be re.
moved, manually, for a loase sample, or mentally, for an intact
sample before classifying the soil.

122 Estimate and note the percentage of cobbles and the
percentage of boulders. Performed visually, these cstimates
will be on the hasis of volume peccentage,

Nore 9—Sinee the percentages of the particle-size distribution in Test
Method D 2487 ace by dry weight, and the es6mates of peccentages for
gravel, sand, and fines in thic practice are by dry weight, it is recom-
mended that the repart state that the percentages of ¢obbles and boulders
are by vohumne,

123 Of the fraction of the soil smaller than 3 in. (75 mmy),
estitate and note the perceatags, by diy weight, of the gravel,
sand, and fines (see Appendix X4 for suggested procedurss).

Note 10—Since the particle-tize Compogenls appear visually og the
basis of volume, considerable cxapetionce is Tequired o estimate (he
[ereentage on the basis of diy weight Froqueat comparisans wid
Yeboratory pacticle~size analyses should be made,

12.3.1 Tho percontages shall be estimated to the closest 5 44,
The pereentages of gravel, sand, and fines tmust add up to
100 %,

123.2 If one of the components i present but not in
sufficient quantity to be considered 5% of the smaller than
3-in. (75-rom) portion, indicate its presence by the tetm frace,
for example, trace of fines. A trace is not ¢ be considered in the
total of 100 % for the components,

13. Preliminary Xdentification

13.1 The soil is fine grained if it contains 50 % or more
fines. Follow the procedures for identifying fine-prained soils
of Section 14.

13.2 The soil is coarse grained if it containg less than 50 %
fincs. Follow the proceduses for identifying coarse-grained
goils of Section 15.

14. Procedure for IdentGfying Fine-Grained $ofls

14,1 Select a representative sample of the matedal for
examination. Remove particles lacger than the No. 40 sieve
{medium sand and larger) untll a spacimen equivalent to about
a handful of material is available, Use this specimen for
performing the dry streagth, dilatancy, and toughness tests,

142 Dey Strength:

142.1 From the specimen, select enough material to mald
into a ball about 1 in. (25 mm) in diametsr, Mold the matcrial
untdl it has the consistency of putty, adding water if necessary.

1422 From the molded raatecial, make at [cast three tost
specimeus. A test specimen shall be a ball of material sbout 14
in_ (12 mm) in diameter, Allow the test specimens to dry iu air,
or sun, or by artificial means, as long as the temnperature does
nat exceed 60°C.

14.2.3 If the test specimen contains natueal dry lumps, those
that are about % in. (12 mm) in diameser may be used in place
of the molded balis.

Note H—The process of molding and drying usually produces higher
streagths than ee found In patural dry lomps of soil

1424 Test the strength of the dry balls or lumps by
crushing between the fingers, Note the strength as none, low,
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medium, high, or very high in accorance with the eriteria in
Table 8. If natural dry lumps are used, do not usc the resylts of
any of the lumps that are found to contain particles of coarge
sand_

1425 The presence of high-strength water-soluble cement-
ing materials, such as caleium carbonate, may cause excep-
tionally high dey steengths. The presence of ealejum carbonate
can usually be detected from the infcasity of the reaction with
dilute hydrochleric acid (5c¢ 10.6).

143 Ditatancy:

14.3.1 From the specimen, selact enough material to mold
iato a ball about 4 jn_ {12 mum) in diameter, Mold the material,
adding water if Bocessary, until it has a soft, but not sticky,
consistency.

1432 Smooth the soil ball iy the palm of oue hand with the
blade of a knife or smail spatula. Shake horizontally, striking
the side of the hang vigorously ageinst the other hand several
times. Note the reaction of water appearing on the surface of
the soil. Squeezs the sample by closing the hand or pinching
the soil between the fingers, and note the reaction as neng,
slow, or rapid in accordance with the ariteria ig Table 9, The
reaction is the speed with which watec appears while shaldng,
and disappears whilg squeczing,

144 Thughness:

14.4.1 Foltowing the completion of the dilatancy test, the
test specimen is shaped futo an clongaied pat and rolled by
hand on a smooth surface or between the palms into a threag
about Y in_(3 mm) in diameter. (If the sample is too-wet 1o ol
casily, it should ba spread into a thin layer and allowed to lose
Somme watcr by evaporation.) Foid the sample threads and recoll
repeatedly until the thread crumbles at & dismeter of about 14
i, The thread will crumble at g diatneter of % in. when the soil
is near the plastic limit. Noto the pressure required to roll the
thread near the plastic limit. Also, mote the streopth of the
thread. Afier the thread crumbles, the pieces should be luraped
together sud kneaded untl the lump erumbles. Note the
toughness of the matecial during kneading.

1442 Dcscribe the foughncss of the thucad and lump as
low, medium, or high in accordance with the criteria ju Table
10,

14.5 Plasticity—On the basis of observations mads during
the wupghnegs test, describe the plasticity of the material in
accordancs with the eriteria given in Table 11,

14,6 Decide whether the soil is an inorganic or an organic
fine-grained soil (see 14.8). I inocgenie, follow the steps given
in 14.7,

DiaGhvenst™
TABLE 8 Criteria for Deseriblng Tonghaace
Deseripfion Crileria
Nona TM*ySpedmmnﬂuWamMmmm
of hanaTng
Low The dry spedmen erumbles Inta powder with samea Rnger
resture
Medium mwwmmkhomamm

considerable finger pressung

High mwmmm&mﬁmmm
Soodmnﬁfthwkmpmsbemﬂm‘bundnham_
Sunface

medqwmmmmwkmmmmmm'da
hard gur{aes .

Very high

TABLE 9 Criteria for Describing Dilatancy
Description Crheda
None Noﬂafbledu«gain&nspedm
Slow Waler Bppears slawly on the suface of the spedmen during
qufnga\ddocsno(d'wppcarwﬁwpﬁears slowly upan
. =uacring
Rapid Watefappeamqtﬂddymmﬂrfwaufmaspedmendudrg
ahaidngandds.appam*ﬂddy"mﬂswng
TABLE 10 Criteria for Deseribing Toughness
Deserption Crileria
Low On&srmmu&rcqmahuhﬂrwdmarﬁu
mﬁrﬁnhclrreaﬂamlhehmpmmkmdm
Modivm Medium prezeue i l.nredlam!tlheﬂ'u'ead(oncarlhc
plaztic IImft. Tha theaad and the lump have medium Hiffnass
High Canslderahia Ianaqumdhmlheh’esdbmarlhc
piasﬁcﬁnitﬂnﬂmdandﬂwkmvhawvmymm
Sifiness
TABLE 11 Critecla forD&sc_ﬂbIng Plasticity
Descripfion Crileria
Noaplaetie Auhﬁm)ﬁvmdmmhemledalwmwmntw
Low M,WBadmnbwdyhemledwﬂumebe
fmnedvdwndderd\annuphsﬁclkdc
Mefiom The theead ks eagy 1 ro!landnotﬂwd.ﬁmelshqurrcdh
reaeﬁmep!asﬁcﬂnﬂLﬂuﬂmadcammbe rerolied alter
faadtngﬂnplasﬂcﬂnﬂtﬂnkmpaumhle:m\mdﬁa
than the plastic Fmit
High nmm@mcmmmmwngmmm

reaeﬁnghep!ssdcﬁmmahmpmbcfamodhiw
uunbﬁnguﬁendder&\anlheplmﬂclfnit

14.7 Hentification of Inorganic Fine-Grained Soils:

14.7.1 Identify the soil as a lean clay, CL, if the soi has
medium o high dey strength, no or slow dilatancy, and medium
toughness and plasticity (ses Table 12).

14.72 Identify the soff as Jat elay, CH, if the soil has high
to very high dry strength, no dilatancy, and high toughness and
plasticity (se¢ Table 12).

14.73 Identify the soil as a silt, ML, if the soil has 1o to low
dry strength, slow to rapid dilatancy, and low toughness and
plasticity, or is nonplastic (see Table 12). )

14.7.4 Identify the soil as an elastic silt, MH, if the s0il has
low 10 medium dry streagth, o to slow dilatancy, and low to
mediumn toughness and plasticity (see Tuble 12),

Nots 12—~These propentics are similar to thosc ‘for 8 lean clay.
Howewer, the siie wil) dy quicidy on the hand sad have 2 emooth, siky
feel when dry. Seme sails that would ify a3 MIT in accordance with
e criteria in Test Method D 2487 are visuwally diffeult tn distinguish from
lean clays, CL. It may be necessary 0 perfom labaratory eesting for
proper identification,

TABLE 12 {dentificafoq of korganic Fine-Gralned Solls rom

Manugf Tegts
8ot
Symi Dey Streagih Ditetzncy Toughness
ML HNoae 10 low Slow to ropid Low or theead cannat be
forreved
cL Medium g kigh None w slow Madium
MH Low to medium fane o dow Low o modium
CH

High

Heh (3 very high Mong |
YR Moot



10/17/2000 07:13 FAXL

do1s

- 4T D 2488

14.8 Identification of Organic Fine-Grained Soils:

14.83.1 Identify the soil as an organic soif, OL/OH, if the soil
contains enough organic particles 1o influence the soil proper
ties. Organic soils usually have a dark brown ta black color and
may have an organic odor. ORen, organic soils will change
color, for example, black o brown, when cxposed (o the air,
Some organic soils will lighten in color sigatficantly when air
dried. Organic soils normally will not have a high toughacss aor
plasticity. The thread for the toughness test will be spongy.

Nore 13—In some cases, through practice and cxperience, it may be
possible 1o further ideatfy the organic soils s omganic silts or organic
clays, OL .or OH. Corrclations between the dilataney, dry stength,
taughness fests, aud Izboratory tests can be made to identify organic soils
in certain deposits of simitar rmterials of known geologic ocgin.

14.9 If the soil is cstimated to have 15 to 25 % sand or
gravel, ot both, the words “with sand” or “with gravel”
(whichever is more predominant) shall be added 1o the group
name. For example: “lean clay with sand, CL" or “silt with
gravel, ML" (sce Fig. a and Fig. Ib). If the peccentage of sand
is cqual to the peccentage of gravel, use “with sand.”

14.10 If the soil is estimated to have 30 % or more sand or
gravel, or both, the words “sandy™ or “gravelly™ shall be added
to the group name. Add the word “sandy” if there appears to be
more sand than gravel. Add the word “gravelly” if thers
appears 1o be more gravel than sand. For cxample: “sandy lean
clay, CL", “gravelly fat clay, CH™, or “sandy silz, ML" (see Fig.
1a and Fig- 1b). if the perceatage of sand is equal to the percent
of gravel, use “sandy.” .

15. Procedure for Identifying Coarze-Grained Soils
(Contaigs less than 50 % fines)

15.1 The soil is a gravel if the percentage of gravel is
cstimated to be more than the perceatage of sand.

15.2 The soil is a sand if the percentage of gravel is
estimated to be equal to or less than the percentage of sand,

153 The soill is a clean gravel or clean sand i the
percentage of fines is estimated to be 5 % or less.

153.1 Identify the sofl as a well-graded gravel, GW, oras a
well-graded sand, SW, if it has a widc range of particle sizes
and substantial amounts of the intermediate particle sizes.

153.2 Identify the soil as a poorly graded gravel, GF, ox as
2 poorly graded sand, SP, if it consists predominantly of one
size (uniformly graded), or it has a wide renge of sizes with
some intermediate gizes obvigusly missing (gap or skip
graded),

15.4 The soil is either a grave! with fines ot a sand with  fitles:
il the perceatage of fines is cstimated to be 15 % or more.

15.4.1 Identify the soil as a clayey gravel, GC, or a clayey
sand, SC, if the fines are clayey as detcomined by the
pracedures in Section 14,

15.42 Identify the soil as a silty gravel, GM, or a silty sand,
SM, if the fines are silty as determined by the procedures in
Section 14.

155 ¥f the soil is estimated to contzin 10 % fines, give the
soil a dusl identification using two group symbols.

15.5.1 The first group symbol shatl correspond to z clean
gravel or sand (GW, GP, W, SP) and (he second syeabol shall
cotrespond (o a gravel or sand with fines (GC, GM, SC, SM).

15.5.2 The group name shall correspond to the fivst group

symbol plus the words “with clay” or “with s{l¢” to indicate the
plasticity characteristics of the fines. For example: “well-
graded gravel with clay, GW-GC" or “poorly graded sand with
sitt, SP-SM™ (sec Fig. 2).

15.6 I the specimen iz predominantly sand or gravel but
contyins an cstimated 15 % or more of the other coarsc-grained
constitucnl, the words “with gravel” or “with sand™ shall be
added to the group name. For example: “paorly graded gravel
with sand, GP* or “claycy sand with gravel, SC* (see Fig. 2).

15.7 H the field sample contains eny cobbles or boulders, or
both, the words “with cobbles™ or “with cobbles and boulders™
shall be added to the group name. For example: “silty pravel
with cobbles, GM."

16. Report

16.1 The report shall include the information as to origin,
and the items indicated in Tuble 13.

Note 14—Example:r Clayey Gravel with Sand and Cobbles, GC—
Abaut 50 % fine o coarse, subrounded to subzngular gravel; about 30 %
fin¢ to coarse, subrounded send; about 20 % fines with mediva plasticity,
high dry streagth, no dilatancy, medium tonghness; wesk reaction with
HCI; original field fample bad about 5 % (by volame) pnbrounded
cobbles, maximum dimeasion, [50 ma

In-Place Conditions—Fiom, horogencous, dry; brown

Geologic Interpretation-—Alluvial fan

Nore 15—Other examples of soil descriptions and identificagon arc
given in Appendix X1 and Appendix X2,

Nore 16—If dcsined, the peroentzges of gravel, sand, and fines 2y be
stated I teoms indicating 2 range of percentages, xs follows:

Trace—Particles are preseat bot estimatéd o be Tess than 5 %

Few—5 to 10%

Little—15 th 25 %

Somo—30 (0 45 %

Mostly—50 to 100 %

TABLE 13 Chiocklist for Description of Solls

1. Group name
2. Group eymbol
3. Percent of cobblas or boufders, ar both (by volume)
4. Percent of graved, aond, or fines, o¢ el threa (by diy welpht)
& Parlda-stre ranga:
Gravel—fioe, coarss

T SR, edum, toarse

§. Particte snguiadly: angular, subangular, subrounded, roundced

7. Padticle shape: (f appopdate) that, elongaied. 2t and elongated

8, Maximoum particds elza or dimension

8. Hardness of coarse sard acd langer partidas

10. Plasticly of facs: nanplaste, low, medium, high

1. Oy sirongtie none, kow, redium, high, very high

12, Distancy nane, slaw, mgld

13, Toughnase: kiw, medium, high

14, Calae (in malst conditfon)

15. Odor(me:dmaﬂyfamdcormn

16. Molslre: dry, molst, wet

17. Reaction vith HCL note, wesk, strong

For intsct gempdog:

18 Comm-gmmm:wymmwmrm,mw.mym

19, Strudore: svatifled, laminalad, fesured, sfickensided, lansed, homo-
GRrROuS

20. Cemeniaton: wask, modarte, sirong

21, Local name

22, Goologe klerprelalion

23, Mmﬁmﬂmﬂ:mdm&wm«lﬂa.mmdm
Qypsian, o, salace coslings on cowrze-grained partices, caving e
eloughing of puger hota or trench eidae, dificukly I sugering o excaviiing.
el
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16.2 If, in the soil description, the soil is identified using 2
classification group symbol and name as described in Test
Method D 2487, it must be distinetly and clearly stated in log
forms, summary tables, reports, and the Iike, that the symbol
and name are based on visual-manual procedures.

17. Precision and Bias
17.1 This practice provides qualifafive information only,

therefore, a precision and bias statement is not applicable.

18. Keywords

18.1 classification; clay; gravel; organic soils; sand; silt; soil
classification; soil description; visual classification

APPENDIXES

(Nonmaadatory Information)

X1. EXAMPLES OF VISUAL SOIL DESCRIPTIONS

X1.! The following examples show how the fuformation
requived in 16.1 ¢an be roported. The information that is
included in descriptions should be based on individual circurm-
stances and need. B

X1.1.1 Well-Graded Gravel with Sand (GW)—About 75 %
fine to coarsc, hard, subangular gravel; about 25 % finc to
coarge, hard, subangular sand; tace of fines; maximum size, 75
muo, brown, dry; no reaction with HCL

X1.1.2 Silty Sand with Gravel (SM)—About 60 % predomii-
nantly fine sand; about 25 % silty fines with low plasticity, low
dry strength, rapid dilatancy, and low toughness; about 15 %
fine, hard, subrounded gravcl, & fow pravelhsize particles
fractured with bammer blow: maximum size, 25 mm; no
reaction with HCl (Note—Ficld sample size smaller than
recommended).

In-Place Conditions—Firm, stratificd and contains lenscs of
sitt 1 to 2 in. {25 o 50 mm) thick, moist, brown to gray;
in-place deasity 106 16/t%; in-place moisture 9 %.

X1.1.3 Organic Soil (OL/OH)—About 100 % fines with
low plasticity, slow dilatancy, low dry strength, and low
toughness; wet, dark brown, organic odor; weak reaction with
HCL :

X114 Sty Sand with Organic Fines (SM)—About 75 %
fine to c¢oarse, hard, subangular reddish sand; sbout 25 %
orgamic and silty dark brown nonplastic fines with oo dry
sirength and stow dilatancy; wet; aximum size, coarse sand;
weak reaction with HCL

X1.15 Poorly Graded Gravel with Silt, Sand, Cobbles and
Boulders (GP-GM)—About 75 % fine to coarse, hard, sub-
rounded to subangular gravel; abeut 15 % fine, hard, sub-
rounded to subangulsr sand; about 10 % silty nonplastic fines;
moist, browr no reaction with HCI; original ficld sample had
about 5 % (hy volume) hard, subrounded cobbles and a trace of
hard, subrounded boulders, with 8 maximnm dimension of 18
in. (450 mum).

X2. USING THE IDENTIFICATION PROCEDURE AS A DESCRIPTIVE SYSTEM FOR SHALE, CLAYSTONE,
SHELLS, SLAG, CRUSHED ROCK, AND THE LIKE

X2.1 The identification procedure may be used as 2
descriptive systsm applied to materials that exist in-sifu as
shale, claystone, sandstone, siltstone, mudstoue, etc., but con~
vert to sofls after field or laboratory processing (crushing,
slaking, and the 1ike),

X227 Materials such as shells, crushed rock, slag, and the
Tike, should be identified as such. However, the procedures
used in this poactice for describing the particle size and
plasticity characteristics may be used in the description of the
materfal, If desired, an identificadon wsing 2 group pame and
symbol according to this practicc may be assigned to aid in
describing the matecial.

X23 The group symbol(s) and group pames should be
placed in quotation marks or noted with some type of distin-
guishing symbol. See cramples.

X24 Examples of how group names and symbols can be
incororated info a descriptive system for materials that arc not

[

natueally occurdng soils arc as follows:

X2.4.1 Shale Chunks—Refrieved as 2 to 4-in. (50 to 100-
) picces of shale from power auger hole, dey, brown, no
reaction with HCL After slaking in water for 24 b, material
identified 85 “Sandy Lean Clay (CL)”; about 60 % fincs with
wedium plasticity, high dry steength, no dilatancy, and medium
toughness; about 35 % fine to medium, hard gand; about 5 %
gravel-size pieces of shale,

X242 Crushed Sandstone—Product of commercial crush-
ing operation; “Pootly Graded Sand with Silt (SP-5M)"; about
%0 % finc to medium sand; ahout 10 % nouplasfic fines; dry,
reddish-brown, strong reaction with HCL

X2.43 Broken Shells—About 60 % gravel-size broken
shells; about 30 % sand and sand-size shelf pieces; about 10 %
fincs; “Poorly Graded Gravel with Sand (GP)."

X244 Crushed Rock—Processed from gravel and cobbles
in Pit Na. 7; “Toorly Graded Gravel (GP)"; about 90 % fine,
hard, angular gravel-size padicles; about 10 % coarss, hard,
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angular sand-size particles; dry, tan; no teaction with HCL

X3. SUGGESTED PROCEDURE FOR USING A BORDERLINE SYMBOL FOR SOILS WITH TWO POSSIBLE
IDENTIEXCATIONS.

X3.1 Since this practice is based on estimates of particle
sizc distribution snd plasticity characteristics, it may be diffi-
cult to clearly identify the soil as belonging to oue category. To
indicate that the soil may fall into ane of twa possible basic
groups, 8 bordeline syrabol may be wsed with the two symbols
separated by a slash For cxample: SC/CL or CL/CH.

X3.1.1 A bordesline symbol may beused when the percent-
age of fines {s estimated to be between 45 and 55 %. Onc
syrabol should be for a coarse-grained soil with fines sad the
ofhicr for a fine-grained soil. For example: GM/ML or CL/SC,

X3.1.2 A borderline symbol may be used when the perceat-
age of sand aud the percentage of gravel are estimated to be
about the same. For exarple: GP/SP, SC/GC, GM/SM. Itis
practically jmpossible to have a soil that would have a
borderiine symbal of GW/SW,

%3.1.3 A borderline symbol may be used when the soil
could b cither well graded or poorly graded. For exemple:
GW/GF, SW/SP.

X3.1.4 A bordedine symbol may be used when the soil
could cither be & silt or & clay. Fer example: CL/ML, CH/MH,
SCISM.

X4. SUGGESTED PROCEDURES

AND FINES IN

X4.1 Jar Method—The relative percentage of coarse- and
fine-grained raaterial may be estimated by thoroughly shaking
4 mixmure of soil and water in a test tube or jar, end then
allowing the mixture to settle. The coarse particles will fall to
the bottom and successively finer particles will be deposited
with increasing time; the sand sizes will fall out of suspension
in 20 to 30 s. The relative proportions can be estimated from
the relative volume of each size separate. This method should
be correlated to particle-size laboratory determinations.

X432 Visual Method-—Mentlly visualize the gravel size
particles placed in a sack (er other container) or sacks. Then,
do the same with the sand size particles and the fines. Then,
mentally compare the numbcr of sacks to estimate the percent-
age of plus No. 4 sieve size and minus No. 4 sieve size present.

X3.1.5 A bordedine symbol may be used when 2 finc-
grained soil has propertics that indicate that it is at the
boundary betwecn a soil of low compressibility and a soil of
high compressibility. For cxample: CL/CH, MH/ML.

¥32 The order of the borderline symbols should reflect
similarity to surrounding or adjacent soils. For exaraple: soils
in & borrow area have been identified as CH. One sample is
considered to Bave 2 borderline symbol of CL end CH. To
show similarity, the bordetline symibol should be CH/CIL.

X33 The group name for a soil with & borderline symbel

" should be the group name for the first symbol, except far:

A

CL/CH lean to fal clay
ML/CL clayey silt
CLML silty clay

X34 The use of a borderline symbol should not be used -
indiscriminately. Evecy effort shall be made to first place the
sofl fnto a single group.

FOR. ESTIMATING THE PERCENTAGES OF GRAYEL, SAND,

SOIL SAMELE

The perccatages of sand and fines in the minus sieve size No.
4 material can then be estimated from the wash test ((4.3).

X473 Wash Test (for relative percentages of sand and
fines)—Seloet and moisten enough minus No. 4 sieve size
matedial to form & I-in (25-mm) cube of soil. Cut the cube in
half, set one-half to the side, and place the other half in & small
dish. Wash and decant the fines out of the material in the dish
wntil the wash water is ¢lear and then compare the twa samples
gad estimate the percentage of sand and fincs. Remcmber that
the percentage 1s based on weight, not volume. However, the
volurae comparison will provide a reasonable indication of
grain size percentages.

X43.1 While washing, it may be neccssary to break down
lumps of firies with the finger to get the correct percentages.

X5. ABEREVIATED SOIL CLASSIFICATION SYMBOLS

X5.1 In some cases, because of lack of space, an abbrevi-
ated system may be useful fo indicate the soil classification
symbol and name. Examples ol such cases would be graphical
logs, databases, tables, etc.

XS2 This abbroviated system is not a substitute for the full
name and descriptive information but can be used ia supple-

10

mentary presentations when the complete description is refer-
enced.

X53 The abbrevisted system should consist of the soil
classification syrubel based on this standard with appropriate
lower casc letter prefixes and suffixes as:

Prefix: Sutfhc
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& = sandy 8 w with aard

g = gravelly g = with gravel
¢ = with cobbles
b = with baviders

X54 The soil classification symbol is to be enclased in
parenthesis. Some examples would be:

Group Symbol and Fu Nsme

CL. Sandy faan day

SP-SM, Poacly graded sand with aift and geavel
GP, poacty graded pgravel with sand, cobblea, and

ML, gravelfy £ with zand and cobbles

SUMMARY OF CHANGES

if1o1s

Abbreviated
=)

(SP-SMig
{GPlsch

(ML)

In accordance with Committee D18 palicy, this section jdentifies the location of changes to this standard since
the Tast edition (1993 ') that may fmpact the use of this standard.

(1) Added Practice 1> 3740 to Section Z.

(2) Added Note § under 5.7 and renumbered subsequent notces.

The Amarican Secialy for Tasting end Matsdals takes mo poslion respocting tha vaddity of aay patent rights assentad it connection
with any derm menboned in thiv standand. Uscrs of this standard are expressly advised that datammination of the valefity of any sudh
patant rghts, and tha risk of infiingament of such righits, Bre eativsly lai cwn tesponsibilily,

This staadard fs subfect ta revigion 3 any imie by the responsitde lechnical eommmiliee and must be ravigwad every fiva yesrs snd
¥ notmevised, elther reapproved orwkhdraun, Your conuments ars ivited either for revision of tfis standard or foradditons! atsndards
and should ba addrassad ba ASTM Haadquarters. Your convnents will receive careful consideration at a mestng of the rosponsible
tachaical committas, which you may aftaad. If you feel that your eaawmients Kave nal recead 3 Reir hearing you shoukd maks your
viaws known Lo the ASTM Commkttes on Staadands, at the addrass shewn balow,

This standant ks copyrighled by ASTM, 100 Baa Harboe Diive, PO Bax C704, West Conshotiockan, PA 18428-2959. Unlted Stales.
Individual repainls (single or mutlple copics) of this standtend may be oblained by conatacting ASTM at tha above addrass o A

610-832-9585 (phome), 610-832-9555 (f1x), or secvice@3sim,ong (e-mail); o lrough e ASTM website fuww.asim.om).
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Attachment 2: FIELD INSTRUMENT CALIBRATION &
MAINTENANCE
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Horiba U-10 Water Quality Checker
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Solinst Model 121 sonic, product/water interface probe




- Solinst

%‘

‘-

i

>

The Solinst Model 121 Interface Meterworks
as follows: An infra-red circuit detects the presence of a
liquid. A conductivity circuit differentiates-between con-

« ductive liquid (water) and non-conductive liquid (LNAPL or

DNAPL product).

Maln switch is toggle switch on reel faceplate.

Probe switch Is knured stee! ring at top of probe.
0=0ffand1=0n

Zero measutrement polint is the junction between the
stainless steel body of the probe and the brown
TetlonDelrin base plug.

Equipmerit Chieck ,

Before leaving the office, or commencing any measure-

ments,. cary-out. the following electronics and battery

N L. et N
« 1L Battery'ln'ret

TR

A

‘condition Checks..

heck: tum main switch on. Steadytone
andtwo lights will be activated (as long as the probe switch
is off and main switch is on) .

Battery In probe check: remove probe fromholder and
with main switch still on, tum probe switch on. Steady tone
and two lights tum eff. (f only left light Is on, or onefight
and a weak buzzer: probe battery is very low and needs
replacing immediately.

infra-red clrcult check: with both switches on, insert the
cleaning brushintothe base of the probe untilit reachesthe
zero measurement point. Thiscutsthe Infraredbeamand
activates the steady tone arid two lights.

Conductivity circuit check: with both switches on,dnsert
the probe into moimnal{ap water, as far as the zemmeas-
urement point. This causes a single tight and {ntermittent
tone o activate. . '

Use tape_guide to'lp-rtbtect 1épé from damage onwell fip.

Intezface Meter Operating Instructions

Model : 121
Field Measurements S

1. Turn both switches on. Place the slotted

tape guide/datum orito the edge of the c:astn-;;pathao;:r gﬁ
Interface Metertape into the groove onthe pedpheryofthe.
tapeguide, asiustrated. Measurements willbe read atthe
apex of the V-notch od the tape guide. A compensation
{ﬁ_ctc;r g stz;rmed ?mo the side of the tape gukde. Subtract

is tactor to obtain accurate depth mo
the top of the casing. > acurements trom

2, Lower probe slowly.

If there Is no floating product, a single i
infermittent tone will come ot?.t’ B{ier;? ukgrr‘f ?‘rg
entering water the steady tone and both Tights wil
activate, but not upon subsequent insertions or
removal.

[ftherelsathin film of product, the steadytone and
two fights will activate briefly each time ¥he probe
enters or exits the liquid.

It there [s floating product, steady tone and two
lights will activate. :

3. Raise and lowerthe probe gently to determinethe exact
upper fevel of anynon-conductive floating product. Read
{he level of the air/productinterface from the marked tape.

4. Toread theproduct/water Interface, lowerthe probe
into the water urttil only one fight and intermittent tone
remain ‘on’. Shakeprobe slightly to clear product from the
conductivity sensot. Raise the probe slowly until steady
tone and two fights activate. Read the level directly from
the tape. Note:fiememberto subtract the amount on the
tape guide from each measurement.

5. Repeat steps 3 & 4 a number of times to confirm.

6. To determine the thickness of product, subtract
reading in step 3 from reading in step 4. L

7. To determine if any sinking:product 1s3n the well,
continue lowering the probe slowly. If steadytone and two
lights come on, determine the top of the pinkinglayerby
readingdirectly fromthe tape. Cofitinue toweringihe probe
stowly until the fape slackens whien the well tottorrls
reached. . Réad The tevel-directlyfrom theqape. Do 1ot
drop %o bottofi i well: damage fosprobe fipsnay Yosutl.
Note: 0.4 #.anust be added to the readings n
step 7, to-compensate for the difference e
tween thg-theasurement point and thebottotn
of the probe. "
8. At completion of readings: tum the Hrobe arxd ree!
switches‘off’; clean tape and probe; returmnprobe fohelder
and follow malntenarice instructions as ngcRssary.




Battery Replacernent

If incorrect signals oceur, change both batteries and .
retest the uni, Batteries should be teplaced after aps:
proximately 9-10 hours “on time" Use gy Duracel
MN1604 or Eveready 522. Note: Always replace both
batteries at the same titme, and tubricate O-tingss .

Cleaning and Maintenance Toreplace battery Inslde reel: remove three scregys
After each use, the tape should be wiped clean and  in faceplate and carefully lift fo one side to prevent
carefully rewound onto the reel. damage tol \-w‘r.utrmg.R Re;lalacefwdh ps{pecified battery, noting  ~
lows: proper polanty. Replace faceplate and three ‘screws, -
Ttﬁv‘;;%bgrsgg ;ﬁg rgﬁg(;:;axi?g ; est ;?é eo n‘ts being careful to keep all wires within the hub.
- use cleaning brush through side and base holes to To replace probe battery: remove three screws

remove all product from inner part of the probe. (Phillips type) at top of probe. Being careful not {0
- use steel wool to scrub bottom pin. t(:tl]aml?gtte wir mﬂnedgr. gently ;ntg'boﬁyapa;)dto expose
-rinse probe thoroughly with distilled water, wipe dry. © batlery holder. Retnove feplace battery with
- retum the probe to the holder, ensuring that both }Yp% specmedhEnIsure i?orred polarity. Check O-rings
. switches are turned off. of camage. Replace if necessary. Lubricate O-rings

lightly prior to reassembly, Ensure that the three wire

Other sultable cleaning methoc_js Include:* connector is placed helow the battety in the slot
- Hexane and distilled water rinsing. pravided, and push probe body back together. Replace
- Steam cleaning for tape only. Phillips screws but do not overtighten.
TROUBLE SHOOTING - CAUSE REMEDY
No tights operational Reel:switch not.on Tura main switch on reel to ‘on’ position.
- | Low batteries - | Beplace both batteries as deseribed above.
Moisture in probe Check O-ringsfordamage. Replace if necessary. tf O-rings not
' ‘ o at tault, return probe to Solinst for assessment and repair,
: Low Batteties Replace both batteries as dascribed above.

Moisture in probe Check O-rings fordamage. Replace ifnecessary. i O-tingsnot
. at fault, return probe to Solinst for repair. o
Damage to bottom pin Return probe to Sdlinst for repair.

Probe switch not on Tura knurled ring on probe to ‘on* position.
Product signal not operational Dirty probe | '{ Clean as described above, '
Low batterdes - | Replace both batteries as désﬁcﬁbed above, E |
Water {ight stays on _ JLow batteries Replace both batteries as described above. '
Ditty probe Clean as described above.
Continuous tone and lights | Dirty probe ' Clean as desctibed above. =
‘ Dead battery inprobe | Reptace both batteries as Hescribed above. =
Dirty contacts Disconnect probe; clean contacts with steal wool and smear
' wilhvaseline. -~ . . .- . B

Alignment pin damaged | Disconnect probe; f pia damiod Taturm probs 1o Sofinst, {

Damaged wifing in probe] Opén probe, check wires 1o bittery; it you cannot repalr .
damage, retum probe to Solinst. ‘

Cannot detect any error | Return complete uait to Solinst

Probe swhich will nof tum | Switch dirty Spray ring with a fitle WDA40 and clean Thoroughy.

~ When Reassembling Probe: When Reattaching Probe;
1. Ensure battery is propery connected, 1. Make sure contddts are dean,”
2. Small connector betwean probe sections must be attached. 2. Lubdeate Gings. -

3. Codnetlor inust be placed imnder battery to prevent crushing. 3. Une up pin Infemiale ‘connactor with hola In male connedtor.
4. Ughtly lubricate O-tings. 4. Screw down retalalng ¥ing; snug; but not ovedight.
5. Geatly push.probie body bver battery bolder portion of probe. :

NESoma rasistanca will b6 télt, 646 to the Octings. -
6. Replace thrae sérews attop of probe.
When Reinstalling Tacepiate:
1. Uadip Salfist b on'f: Gplate gver clreult board,
2. Teke cdre not 16 cfush WicdS'ar electronies. . .. ..
3. Replace three facaplate scrws, -

38 Solinst Canada Ltd. The Williams Mill, 515 Main Street, Glen Williams, ON. L7G 359 S l Y39 t
FAX: (416 0r905) 8731992 - FEL: (416 or 905) 873-2255 s YOLINS'
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Solinst Model 101 &102 sonic water interface probe




N

' | S Ohns' t Water Level Meter: OEerating Instructions

Models_ 101 & 102

RO,
e

L. Set toggle switch to “on" or turn rotary dial fully clockwise.

2. Submerse the electrode (probe) in tap water. This completes the circuit and
activates the buzzer.

3. Depress button to test the battery and circuitry (excluding the probe).

The zero measurement point fs:
Model 101 tip of the inner electrode visible near the centre of the probe ;
Model 102 base of the outer body electrode ' i

-clockwise rotation of rotary dial turns meter on and increases sensitivity.,
-always set switch to the highest sensitivity position, then decrease if necessary.

Note: The P4 Probe has been designed to allow substanial submergence. Use of }
the P1, P2 or P3 probes to sound the bottom of the well may cause waler of enter
the probe.

1.

After the depth of water has been recorded the cable should becarefullyrewound
- onto the reel, the probe wiped dry and replaced into the probe holder.

The probe, cable and reel can all be cleaned with s0ap or detergent and water.

Use of a Water Level Meter Carrying Bag adds to the service life of the meter,

Use of a Tape Guide adds to the life of the tape.

Rl o

Note: Do notremove or twist the strain relief pieces at the.back of the probe as this

will cause damage to the pressure seal. If the pressure seal integrity is in question,

please call Solinst for the authorized repair centre nearest Yo

1. While holding firmly onto the black Delrin section on the top of the probe, turn
clockwise slightly and puil the P4 sleeve body down. :

2, Removeanydirt and water from inside the sleeve body, the centre electrode and
the Teflon pieces. :

3. Remove and clean the O-rings. Clean the recessed areas and check the O-rin £s
for damage. Lightly fubricate and replace the O-rings. i

4. Carefullypull thecoil spring from its recessed area and onto the centre electrode. -
The coils of the coil spring must curve clockwise. P AT

5. Clean the recessed area where the coil spring rests and chieck to'see that the
exposed wire is in place and clean. T o

6. Pushthe coil spring back into place. : '

7. Turning clockwise, push the sleeve body over the electrode to the black Deltin
piece.

8. To test, turn theunit on and lower the probeinto a glass of water, When theprobe

touches water, the buzzer will sound and the light will come on.




after probe is re-
moved from wa-
ter.

CAUSE REMEDY

No sound when ' . )

probei 1in | Dead battery. Replace with 9v fuicalme.

water. Water conductivity is | Increase sensitivity switch setting (tam
very low. clockwise) or call Solinst for assistance.
Disconnected wires on | Check all connections inside hub of reel
circuit board. for loose/disconnected wires - solder or

reconnect.

Broken wirc intape. | Locate break in tape - splice and seal.
Disconnected wire in- | Contact Solinst to obtain parts / repair
side probe. instructions.

Continuoussound | Water conductivity is | Decrease seasitivity switch setting (tum

very high.

counter-clockwise).

Damaged components
or improper wiring on
circuif board.

Contact Solinst to obtain parts / repair
instructions.

- B'zja.ttcry type - alkaline, 9 volt,

1. The battery is boused in the reel hub and is replaced by removing the front plate

of the reel.

2. Toremove front plate, unscrew three faceplate screws and carefully lift offtothe
side to avoid damage to wiring.

3. Remove battery and put in new one, making sure the polarity is correct.

4. Replace faceplate of the reel and screws, making sure the wires are fully inside.

The following parts can be provided should they become lost or damaged.

- probes and probe tips :
- tapes and cables

- cable reels

- lights, switches, efc.




Site Management Plan

Property Known As:

Former Swivelier Site
Village of Nanuet, Rockland County, New York
NYSDEC Site Number: 3-44-036
EWMA Project No. 205548

June 2018

Appendix 5 - Health and Safety Plan

I

:
:



Swivelier

33 Route 304
Nanuet, NY
Job # 205548

HEALTH &
SAFETY PLAN

SCOPE OF
SERVICE:

CONTAMINANTS OF
CONCERN:

APPROVED ON:
REVISED ON:

Install temporary well points
Ground water sampling
Soil vapor sampling

Chlorinated VOC:s, (trichloroethene, tetrachloroethylene,
methylene chloride)
Hydrogen peroxide

February 14, 2014
February 21, 2018

PREPARED BY

100 MIsSTY LANE, P.O. Box 5430 T: 800-969-3159
PARSIPPANY, NJd O7054 P: 973-560-1400
WWW.EWMA.COM F: 973-560-0400

PARSIPPANY, NJ WEST WINDSOR, NJ NEW YORK, NY

E NVIRONMENTAL CONSULTING & REMEDIATION FIRM
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20SECTION 1.0

PROJECT IDENTIFICATION
CLIENT NAME: Patrick Magee
SF Properties, LLC
CLIENT ADDRESS: P.O. Box 54
Stony Point, NY
CLIENT CODE:
EWMA PROJECT No.: 205548
PROJECT NAME: Former Swivelier Company
LOCATION/ADDRESS: 33 Route 304
Nanuet, NY
EWMA PROJECT MANAGER:  Alfred Moffit
EWMA SITE MANAGER: Joe Bukowski
EWMA SITE SAFETY OFFICER: Joe Bukowski
PLAN VALID FROM: May 1, 2003
REVISED: October 4, 2008
February 14,2014
February 21,2018
PLAN EXPIRES: Plan shall be revised periodically upon discovery of new contaminants of

concern or significant increases in health or safety hazards

- End of Section -
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SECTION 2.0

INTRODUCTION

The purpose of this Health and Safety Plan (HASP) is to identify, evaluate and control health and safety hazards,
and to provide for emergency response during field activities. All employees of Environmental Waste Management

Associates, LLC (EWMA), as well as its contractors and subcontractors who have agreed to abide by this HASP
and who are involved in field activities on this project, will be bound by these provisions. Contractors and
subcontractors who abide by this HASP, but whose work activities are not covered by this HASP must develop and
follow their own site specific HASP. As an example, tank removal and cleaning as well as confined space entry
work will be performed by subcontractors. As such, these tasks are not specifically covered by this HASP, and the
subcontractors performing these tasks must develop and follow their own site specific HASP

This site-specific HASP is based on a review and evaluation of the potential hazards and risks associated with this
project. It outlines the health and safety procedures, and the equipment required, needed to minimize the potential
for harm to field personnel and site visitors. Since work activities, site conditions and exposures to various
combinations of contaminants which may be present are variable, the potential for adverse health effects associated

with field activities on this site cannot be predicted with confidence.

2.1 SITE DESCRIPTION & HISTORY

Swivelier utilizes a portion of the site building for the assembly, manufacture, warehousing, and distribution of
lighting fixtures. It has been an active manufacturing site since 1956. Currently, site cooling and process water is
recycled. In the past, all non-contact process wash and cooling waters, as well as waste-waters from the building
floor drain system were discharged through an underground pipe to a drainage ditch at the site. Analytical results
for the out-fall pipe and surface water samples indicated a total Volatile Organic Compound (VOC) level of 14,425
and 8,962 parts per billion (ppb), including detected concentrations of Trichloroethene (TCE), Tetrachloroethene
(PCE) and Methylene Chloride.

See the List of Attachments for a site location map, and a street map identifying the location and possible routes to

the nearest hospital.

2.2 KEY PERSONNEL

2.2.1 EWMA Project Manager: Alfred Moffit
The EWMA Project Manager has the following responsibilities:

*  To provide the EWMA Health and Safety Officer with project-related health and safety information.

*  To have a site-specific Health & Safety Plan (HASP) prepared.

*  To implement the HASP.

»  To see that the project is performed in a manner consistent with applicable local, state and federal regulations..

*  To monitor compliance with the HASP.
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The EWMA Project Manager has the authority to take the following actions:

* To suspend field activities, if the health and safety of field personnel are endangered, pending further
consideration by the EWMA Health and Safety Officer.

* To suspend an individual from field activities for infractions of the HASP, pending further consultation with
the EWMA Health and Safety Officer.

222 EWMA Health and Safety Officer: Margaret Halasnik
The EWMA Health and Safety Officer has the following responsibilities:

*  To consult with the EWMA Project Manager in project-related matters of health and safety.

*  To monitor compliance with the HASP (when on site).

»  To assist the EWMA Project Manager in complying with the terms of this HASP, and applicable regulations.
*  To verify that on-site personnel are properly trained and medically qualified to carry out their duties.

The EWMA Health and Safety Officer has the authority (when on site or through consultation) to take the following

actions:

*  To suspend work or otherwise limit personnel exposure if the HASP does not adequately address perceived or

newly identified hazards.

*  To direct personnel to modify any work practices that may be deemed to be hazardous to health and safety.
* To remove field personnel from the project if their physical actions or mental condition endangers their own

health and safety, or that of their coworkers, in consultation with the PM.

223 EWMA Site Safety Officer: Joe Bukowski
The EWMA Site Safety Officer (EWMA SSO) and EWMA Alternate Site Safety Officer(s) (Alternate EWMA
SSO) have the following responsibilities:

*  To direct on-site health and safety activities.

*  To report safety-related incidents to the EWMA Project Manager and EWMA Health and Safety Officer.

*  To assist the EWMA Project Manager in all aspects of implementing the HASP.

*  To maintain an adequate supply of health and safety equipment on-site, as specified in the HASP.

+ To observe on-site health and safety activities, as specified in the HASP, and report results to the EWMA
Project Manager and the EWMA Health and Safety Officer.
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The EWMA SSO has the authority to take the following actions:
* To suspend field activities, if the health and safety of field personnel are endangered, pending further

consultation with the EWMA Health and Safety Officer and PM.

* To suspend an individual from field activities for infractions of the HASP, pending further consultation with
the EWMA Health and Safety Officer and PM.

- End of Section -
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SECTION 3.0
GENERAL HEALTH AND SAFETY REQUIREMENTS

3.1 PERSONNEL MEDICAL CLEARANCE

Prior to working at this site, EWMA assigned employees must: 1) have been certified by a licensed, EWMA-
approved physician as being physically able to perform their assigned field work, and to use the Personal Protective
Equipment (PPE) which will be required for this project, in accordance with the provisions of OSHA Regulation 29
CFR 1910.120(f)(2), 2) have successfully completed an EWMA 40-hour basic health and safety training course
(Level C) for field personnel or its equivalent, and 3) passed a Qualitative Respirator Fit Test. Site managers and
supervisors must have successfully completed an 8-hour managers’ health and safety course, in addition to the other

clearance requirements.

EWMA subcontractor employees must also have similar medical, training, and respirator fit clearances and they

will be required to provide proof of training and medical clearance before beginning work.

3.2 HAZARD TRAINING

All personnel working on-site who have potential exposures to health or safety hazards shall be thoroughly trained
as specified in OSHA Regulations 29 CFR 1910.120(e). This training will include: (1) Attendance at an initial
40-hour basic health and safety training course off the Site; (2) At least three days of actual field experience under
the direct supervision of a trained, experienced supervisor; (3) On-site, site-specific training; and (4) an 8-hour
annual update in the basic health and safety training course. EWMA personnel may also receive specific topic
training throughout the year. This training may include blood-borne pathogen training, low-level radioactivity

safety, ergonomics updates, and newsletters/bulletins with pertinent or applicable information.

In addition to the above, on-site Managers and supervisors who are directly responsible for, or who supervise
employees engaged in hazardous waste operations must also receive: (1) 8-hours of site supervisor training; and (2)
additional training at the time of job assignment on such topics as, but not limited to, the company's safety and
health program and the associated employee training program; personal protective equipment program; spill
containment program; air quality monitoring; emergency response; monitoring equipment usage and calibration;

and, health hazard monitoring procedures and techniques.

At the time of job assignment, special training will be provided to on-site personnel who may be exposed to unique
or special hazards not covered by the initial 40-hour basic health and safety course. If unique or special hazards are
unexpectedly encountered, specialized training will be provided before work proceeds.

3.3 INCIDENT REPORTING

An EWMA Health & Safety Incident Report will be filed for any incident involving personnel working at this Site.

Situations covered by this policy include, but are not limited to, fires, explosions, illnesses, injuries and motor
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vehicle collisions. These reports must be sent to the EWMA Health and Safety Officer within 24 hours of the
incident. Worker's Compensation Insurance reports for EWMA employees must be filed within 48 hours of each
incident or illness which results from work-related activities and requires medical attention. See the Attachment List
for a copy of the EWMA Health & Safety Incident Report. The EWMA SSO or Project Manager will complete this

form if needed.

3.4 ILLUMINATION, SANITATION AND CONFINED SPACE ENTRY

3.4.1 Illumination
All major work tasks are expected to occur during daylight hours. The illumination requirements set forth by OSHA
Regulations 29 CFR 1910.120 (m) will be met if work must proceed beyond daylight hours..

3.4.2 Sanitation
The sanitation requirements regarding potable and non-potable waters, toilet facilities and washing facilities will be
followed as set forth in OSHA Regulations 29 CFR 1910.120(n).

3.4.3 Confined Space Entry
Confined Space Entries are not anticipated.

3.5 RESPIRATOR MAINTENANCE, FITTING AND DECONTAMINATION

Respirators, if used, will be cleaned daily according to procedures described below. Cartridges will be replaced
either daily or if breakthrough is detected at any time while in use. The following checks will be performed daily, in

addition to the above:

+  Exhalation valve - pull off plastic cover and check valve for debris or for tears in the neoprene valve, which
could cause leakage.

+ Inhalation valves - screw off both cartridges and visually inspect neoprene valves for tears. Make sure that the
inhalation valves and cartridge receptacle gaskets are in place.

*  Make sure a protective lens cover is in place.

*  Make sure you have the correct cartridges.

*  Make sure that the facepiece harness is not damaged. The serrated portion of the harness can fragment which
will prevent proper face seal adjustment.

*  Make sure the speaking diaphragm retainer ring is hand tight.

NOTE: The respirator MUST be Leak-Tested before each use.

Test the respirator for leakage by using both the positive- and the negative-pressure method. Lightly place your
palm over the exhalation valve cover. Exhale gently. The body of the respirator should bulge slightly outward from
your face. If any leakage is detected around the face seal, readjust the head harness straps and repeat the test until
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there is no leakage. If leakage is detected other than in the face seal, the condition must be investigated and
corrected before another test is made. The negative pressure test must also be made. Lightly place your palms or
some impervious material, like Saran Wrap® over the cartridges or filter holders. Inhale gently. The face-piece
should collapse against the face. The respirator must pass these two tightness tests before the respirator is used. The
respirator will not furnish protection unless all inhaled air is drawn through suitable cartridges or filters. NOTE:
Respirators provide no protection in oxygen-deficient atmospheres!

After use, follow these steps to clean your respirator:

*  Wash with Alconox® solution and brush gently. (This step will remove any soil/solid particulate matter that
may have been collected on the respirator during field activities.)

* Rinse with distilled/de-ionized water, making sure that the inhalation and exhalation valves are clean and
unobstructed.

»  Rinse with distilled/de-ionized water.

*  Wipe with sanitizing solution. (This step will assure the sterility of the respirator.)

*  Allow your respirator to air dry.

*  Place the respirator inside a sealed bag or a clean area away from extreme heat or extreme cold.

3.6 EWMA PROJECT MANAGER NOTIFICATION

All field personnel must inform the EWMA SSO or the Alternate EWMA SSO before entering the Site.

IF ANY PREVIOUSLY UNIDENTIFIED POTENTIAL HAZARDS ARE DISCOVERED DURING ANY
FIELD WORK, LEAVE THAT AREA OF THE SITE IMMEDIATELY AND CONTACT THE EWMA
SSO FOR FURTHER INSTRUCTIONS.

3.7 OSHA INFORMATION POSTER

In accordance with the Occupational Safety and Health Act of 1970, a copy of the OSHA information poster must
be present at the Site. It will be posted at full size (11" x 17") in a permanent structure or temporary field office, or
will be communicated to on-site personnel via Attachment E.

3.8 PROHIBITIONS

Smoking, eating, drinking, chewing tobacco or toothpicks, applying cosmetics, storing food or food containers, and
having open fires will be permitted only in designated areas that will be established by the EWMA SSO. Under no

circumstances will any of the above activities be permitted within the Exclusion or Contamination Reduction Zones.

Good personal hygiene should be practiced by field personnel to avoid ingesting contaminants.
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3.9 INITIAL SITE SAFETY MEETING AND SIGNING THE HEALTH AND SAFETY PLAN
COMPLIANCE AGREEMENT

The EWMA SSO will hold an initial site safety meeting with EWMA, subcontractor and contractor field personnel
before work activities begin at the Site. At this meeting, it will be verified that all personnel have been provided
with or have reviewed a HASP for the work activities to be performed at this Site. For EWMA personnel, its
subcontractor’s personnel, and contractor personnel whose employer(s) have adopted this HASP, the HASP shall
be reviewed, discussed and questions will be answered. Signed Health and Safety Plan Compliance Agreement
Forms of personnel who will be following this HASP will be collected by the EWMA SSO and filed. Individuals

refusing to sign the Form will not be allowed to work on the Site.

3.10 DAILY SITE SAFETY BRIEFINGS

During field operations, site safety briefings will be held at the start of each day by the EWMA SSO to review and
plan specific health and safety aspects of scheduled work. All field personnel who are following this HASP are
required to attend these briefings. These meetings and their content shall be documented by the EWMA SSO or

Project Manager. Potential subjects that may be discussed are presented below:

1. Preliminary
*  Medical clearances.
*  Training requirements.
*  Written HASP availability.
»  Designation of responsibilities for on-site personnel.
*  Identification of on-site personnel trained and certified to administer First Aid.
2. Training topics
Review of HASP including: types of hazards; pathways of exposure; levels of protection;
contamination avoidance; prohibitions; work procedures; confined space entry; work zones;
emergency response procedures; and, specific on-site area/work tasks of concern.
Decontamination.
Personnel Protective Equipment.
Air Quality Monitoring Program.
3. Questions and Answers

3.11 UNDERGROUND STRUCTURES

Caution will be exercised whenever the possibility of encountering subsurface obstructions exists. Before beginning

intrusive activities, all available sources of information (such as site utility drawings, public utility drawings,



construction drawings, and discussions with former employees) will be reviewed. If underground obstructions are
unexpectedly encountered, the area will be excavated using manual equipment until the nature of the obstruction is

discerned.

- End of Section -



SECTION 4.0
HAZARD ASSESSMENT

An assessment of the known or suspected chemical, physical and biological hazards have been made for each of the

activities specified below.

4.1 APPROVED WORK ACTIVITIES

Work activities which may be performed under this HASP are limited to the following:

1. Install temporary well points

2. Ground water sampling

3. Soil vapor sampling

This HASP does not cover any site activities beyond those specifically listed above. Work activities not described
above may be conducted only after an appropriate Addendum to this HASP has been issued by the EWMA Health
and Safety Officer.

4.2 HAZARDS
4.2.1 Chemical Agents
The following chemical hazards have been identified, based on documented prior site uses and/or initial site

investigations, and/or will be used as part of the remediation process.

Chlorinated VOC:s, (trichloroethene, tetrachloroethylene, methylene chloride)
Hydrogen peroxide

4.2.1.1 Chemical Exposure Controls

Contaminants usually enter the body through the mouth (ingestion), the lung (inhalation) or by absorption through
the skin and mucous membranes. Chemical exposure through these routes will be controlled by limiting eating,
drinking, and smoking to uncontaminated areas; through the use of hygiene practices and decontamination
procedures; and by the use of appropriate engineering controls and personal protective equipment (PPE). There are
four levels of personal protection (Levels A, B, C, and D), according to the degree of protection they afford, with
Level A providing the greatest degree of protection. The initial level of personal protective equipment to be used

while performing activities at the Site will be based on the hazard assessment performed for this project.
Initially, Level D will be used while sampling the environment to determine what hazards are present, and in what

quantities, EWMA employees will need to upgrade to Level C if the results of initial sampling (first few minutes of

direct read measurements) suggests it is appropriate to do so.
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4.2.2 Physical Agents

Physical agents include noise, electro-magnetic fields, ionizing and non-ionizing radiation, and thermal stress. There
is also a risk of physical injury when working in the field with sampling tools, and when near heavy equipment,
operating machinery and vehicular traffic. Field personnel should be able to recognize these hazards and take steps

to avoid injurious contact with them.

Noise Exposure
Work at the site may be conducted with high noise levels from equipment such as excavators, pumps and drill rigs.

EWMA standards require that hearing protection be used when noise levels exceed 85 dBA, averaged over an 8-
hour day. Hearing protection will be required at this site for noise exposures greater than 85 dBA for any length of
time. In the absence of a noise meter, an appropriate rule of thumb is that when normal conversation is difficult to
hear or understand at a distance of three feet, hearing protection is required. EWMA and subcontractor personnel

shall have hearing protection on-site and available for use at all times.

Thermal Stress
Depending on the altitude, geographic location and the season, the use of required PPE may cause heat or cold

related stress on the wearer. The Heat Stress Casualty Prevention Plan as specified in Attachment-F will be referred
to for dealing with this health hazard during warm weather. The Plan outlines heat stress identification, treatment,
prevention and monitoring. Fluids will be provided at all times during work periods, in order to maintain adequate
body fluid levels for field personnel. Attachment-F also contains the Cold Exposure Casualty Prevention Plan for

this project.

4.2.2.1  Controls for Physical Agents

No physical hazards known or believed to be present.

4.2.3  Biological Agents

Biological agents may be viral, fungal, bacterial, or of higher orders: insects (including ticks and stinging insects),
wild animals (especially snakes) and domesticated animals. Any mammal encountered on-site should be considered
potentially rabid. In many parts of the northeast United States, tick-borne diseases pose a significant health risk
during warm months. (see Attachment-J, Ticks and Tick-Borne Diseases). Field personnel are encouraged to use
insect repellents before donning PPE. To avoid snake bites, check for snakes while walking through grassy or debris
strewn areas if they are suspected in the work area. The presence of medical waste suggests the possibility that
pathogenic micro-organisms may be present. A fully-stocked first aid kit, insect and tick repellent must be available

for use in the field.
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Biological Agent Controls

No Biological Agent controls to be used.

4.2.4 Safety Hazards

The hazards and appropriate safety procedures associated with drilling and excavation activities are discussed in
Attachment-I, Safety Guidelines for Excavations. The physical hazards associated with performing field sampling
are described in the safety procedures listed in Attachment-H.

Use of steel-toed work boots, safety glasses or goggles, and hard hats will be required when in an Exclusion Zone.
Personnel should be aware that when PPE such as respirators, gloves, and protective clothing are worn, visibility,

hearing, and manual dexterity may be impaired.

4241 Drilling, Pile Driving and Excavation

The hazards involved with the use of drill rigs and excavation equipment are significant and include pinch points,
entrapment in machinery, impact from moving parts, electrocution from contact with overhead wires or buried
utilities, and improper operations. Use of hand tools, moving the rigs/equipment, and conducting required repairs
can increase physical risks. Working with and around a drill rig can involve a high risk of serious injury or death. In
order to reduce the risk, proper safety precautions must be observed at all times. Safety procedures are included in
Attachment-H.

4.2.4.2 Excavated Drums

a. During the course of excavation activities, a potential exists for buried drums or other types of
containers to be uncovered. If, because of labels, the appearance of chemical materials, the size and
shape of the container, or for any other reason, there is a likelihood that a hazardous material container

has been uncovered, immediately cease operations in the area and inform the Site Safety Officer.
b. Activities may not resume until the container’s contents have been sufficiently identified to determine
the hazard it poses and to provide the controls necessary to remove or significantly reduce the

identified risks.

4.2.4.3 Odors

During the course of excavation, odorous gases may escape from the ground. Most hazardous and/or foul-

smelling gases can be controlled or eliminated with an enzyme product available from Nature Plus, 555
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Lordship Blvd., Stratford, CT 06497 (203/380-0316): Don Mitchell. The Site Safety Officer will determine the
most effective means of applying this material, when needed. An initial supply shall be on hand whenever a
project may entail the probable release of noxious gases. (Just a question, do these products prevent the

compounds from becoming airborne or do they just mask their odor?)

4.2.5 Contaminated Dust

Contaminated surface soils may become a source of dust. Inhaling contaminated dust may result in adverse health

effects from exposure to the contaminant(s) on the dust particles.

The M.LE. company’s miniRAM dust monitor may be used to estimate the contaminant concentration in air, by

measuring the total dust level.

Soil samples are reported as mg contaminant per kilogram of soil. The mini RAM reads mg of dust per cubic meter
of air. To convert from kilograms of soil (dust) to milligrams of dust (from soil), divide kilograms by 1 million
(1,000,000 or 10°®). In order to maintain proportions, milligrams of contaminant must also be divided by 1 million

(resulting in milligrams of contaminant times 10 per mg soil (dust)).

As an example, assume that soil sampling shows 750 mg lead per kilogram of soil. Dust, generated from this soil,
was measured to be 3 mg dust (total) per cubic meter of air. Dividing by 1 million, we have 0.00075 mg lead for
each milligram of dust. Since we have 3 mg dust in each cubic meter of air, we have 3 x 0.00075 mg or 0.00225
mg lead per cubic meter of air. The OSHA Time-Weighted Average, Permissible Exposure Limit is 50 micrograms
of lead per cubic meter of air. Therefore, a sustained, full-shift exposure to this lead-contaminated soil will not

produce an unacceptable exposure to lead.

Appendix I (attached) provides relevant information concerning dust contaminants.

4.2.6 Remediation Process

The patented ISOTEC process combines proprietary catalysts', mobility control agents, oxidizers, and
stabilizers in an optimal, chemical formulation, and employs site-specific delivery systems to ensure complete
destruction of the targeted contaminants of concern. ISOTEC compounds are injected through a site-specific

delivery system providing sufficient distribution to treat the contaminants in the area of concern.

- End of Section -




SECTION 5.0
AIR QUALITY MONITORING AND MEASURES
FOR THE CONTROL OF EMISSIONS

51 AIR QUALITY MONITORING INSTRUMENTATION

Air quality will be measured to determine exposure potentials prior to the start of work, and at various times during

the course of the project. Instruments which may be used to monitor air quality are discussed below:

e Photoionization Detector
The HNu Systems Model PI-101 Photoionization Detector (PID) or equivalent will be used to detect trace
concentrations of certain organic gases and a few inorganic gases in the air. Methane, ethane, and the major
components of air are not detected by the HNu PID. PID readings reflect total (readable) vapors in the air. PID
readings must be given as “PID units”, rather than “ppm”. The PID detects mixtures of compounds
simultaneously. PID readings do not measure concentrations of any individual compound when a mixture of

compounds is present.

The PID will be calibrated twice each day (before start of work and after the conclusion of work) using an
isobutylene standard (molecular weight = 56.2) for calibration. Calibrations will be logged. PID readings
should be measured in the breathing zone of the worker with the highest exposure potential (i.e., the person

who is closest to the source of known or suspected contamination) at least hourly.

The response factor for the PID will be set to 0.54, to be sensitive to the contaminants of concern.

¢ Combustible Gas Indicator/Oxygen/Hydrogen Sulfide Meter
An approved Combustible Gas Indicator/Oxygen Meter, which may have a separate hydrogen sulfide detector,

may be used, at the discretion of the EWMA SSO, to measure the concentration of flammable vapors and
gases, oxygen, and hydrogen sulfide in the air during field activities. Flammable gas concentrations are
measured as percentages of the Lower Explosive Limit (LEL). Oxygen content is measured as a percentage of

air. Hydrogen sulfide concentration (which includes sulfur dioxide) is measured in parts per million.

*  Multigas Detector Tubes
Draeger Multigas Detector Tubes may be used at the discretion of the EWMA SSO to detect and semi-quantify
the concentration of selected contaminants in the air. The tubes must be able to detect concentrations at or

below the OSHA Permissible Exposure Limit (PEL) for the contaminant in question. It should be realized that
most detector tubes will also respond to chemically similar organic vapors.

Detector tubes for trichloroethene tetrachloroethylene and methylene chloride will be available and used on site

to periodically monitor for the presence of these compounds in air.

5-1



e Personal Monitor for Aerosol and Dust
The MIE, Inc. Model PDM-3 MiniRAM Personal Monitor for Aerosol and Dust (MiniRAM Monitor), or
equivalent, will be used at the discretion of the EWMA SSO to detect and quantify the concentration of

fugitive respirable dust that may be created during ground-disrupting operations. The instrument is capable of
measuring fugitive respirable dust at concentrations as low as 0.1 mg/m’. The miniRAM may be used to
estimate the concentration of metals or other non-gaseous contaminants, if their soil concentrations are known.
Soil levels are normally reported as milligrams per kilogram of soil (mg/kg). This is equivalent to 10° mg of
contaminant per mg of soil. Since the miniRAM readout is milligrams of total (soil) dust per cubic Meter of air
(M), the soil analysis concentration can be divided by ‘one million’ and multiplied by the miniRAM reading in

order to estimate the contaminant concentration in air.
5.2 AIR QUALITY RESPONSE LEVELS

The Site Safety Officer will decide when to change protection levels in response to air monitoring results. The
EWMA Health and Safety Officer will be notified of any upgrades from initial protection levels, as soon as is
practical. EWMA Action Levels for this project are described in detail in Table 5-1, at the end of this Section.
These Action (Response) Levels apply to the work activities covered by this HASP.

5.3 MONITORING GUIDELINES

The Monitoring Guidelines Plan has been prepared in accordance with the guidelines published by the New York
State Department of Environmental Conservation including the requirements for a Community Air Monitoring Plan
(CAMP).

5.3.1 Background Organic Vapor Monitoring

Background organic vapor and combustible gas readings (when applicable) will be taken at least twice daily: before
the start, and after the conclusion of, work activities. Background levels will be taken at a location which is

unaffected by on-site work. Once work at the Site begins, reselection of the original background location may be

required.
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53.2 Air Monitoring Protocol

Periodic monitoring of organic vapors during non-intrusive work activities will be performed utilizing a MiniRae
2000 PID in the hygenic mode. All readings will be collected in a downwind direction from work activities. The
PID will be programmed to calculate 15-minute running average concentrations in the work zone. This will be in
addition to the background monitoring described in the previous section. If average concentration readings exceed
5 ppm in the exclusion zone, activities will be halted, and additional readings will be taken at a distance of

approximately 20-feet downwind of the exclusion zone.

5.3.3 Documenting Monitoring Results

A calibration log will be kept for each of the monitoring instruments used, which describes the calibration
method(s) used, and the readouts obtained. The 15-minute average concentrations of Organic Vapor readings will
be recorded on the project safety log (Appendix D). Should work at the Site require respiratory protection, the need
for a personal exposure monitoring program will be evaluated by the EWMA Health and Safety Officer. Details of
this program and any monitoring equipment required for its implementation will be specified in an Addendum to
this HASP prepared by the EWMA Health and Safety Officer. Records of exposure measurements will be
maintained in the Health and Safety file for this project.

5.4 EMISSION CONTROL MEASURES

Vapor or dust emissions resulting from field operations do not usually exceed either regulatory or EWMA action
levels. If the action levels are significantly exceeded, measures to suppress the responsible emissions should be
investigated. Appropriate measures would include cessation of operations until the exact cause of the emission is
identified and corrected. Vapor control may include the use of vapor suppression foams, covering exposed soil piles
with plastic sheeting and/or spraying exposed soil piles and drilling sites with water or enzyme solutions. Fugitive

dust emission control may require water spraying. In addition, calcium chloride may be needed.
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TABLE 5-1
EWMA RESPONSE ACTIONS

EWMA Air Quality Measurements and PPE Response Actions

Air Quality Measurement' >**>)

The primary toxicants of concern are Chlorinated VOCs, (trichloroethene,
tetrachloroethylene, methylene chloride) & Hydrogen peroxide during installation
of soil borings/monitoring wells , collect soil/groundwater samples; collect soil gas
samples.

Use less than or equal to 5 mg/m3 per ACGIH dust level. Use less than or equal
to 5 ppm PID equivalents for methylene chloride. Note: ppm equivalents
already calculated in this table. CGI LEL reading less than 10%. Oxygen meter
reading in range of 19.5% to 23.5%.

Level D Protection ensemble or Modified
above background (averaged over 15
minutes and/or 8 Hr. TWA )

No respirator needed if levels below the air

quality values.

PID reading greater than background (averaged over one minute) but greater than
5 ppm

CGlI reading less than 10% LEL

Oxygen meter reading in range 19.5% to 23.5%

Greater than 3 mg/m3 of soil dust

Level C Protection level ensemble, 2 face-
piece up to 5 ppm for the VOCs and 5 mg/m’
for dust, then full face-piece with a combination
OVA/P100 up to 50 ppm PID equivalents, and
15 mg/m’ for dust . One-half respirator has an
OSHA assigned protection factor of 10 and
full face piece is 50. *If LEL is greater than
10%, evacuate the immediate work area, ensure
ignition sources are not present and contact the
EWMA Project Mgr. for next action steps.

PID reading is greater than 50 ppm PID equivalents maximum use concentration for
using full face respirator, and/or

CGlI reading greater than 10% LEL* and/or

Oxygen meter reading less than 19.5% to 23.5% and/or

Dust greater than 15 mg/m’ maximum use concentration when using full face

respirator.

Suspend all work activities in immediate work
zone and notify EWMA Project Manager

especially for low oxygen levels and elevated

LELs. Continue air monitoring until readings

indicate that work may resume.

Footnotes: V' All Air Quality Measurements, with the exception of CGI measurements for flammable vapors and gases, should

be made in the breathing zone of personnel who, in the opinion of the EWMA SSO, are most exposed to airborne contaminants.

Measurements of flammable vapor and gas levels should be made in the vicinity of the nearest ignition source. ® ACGIH

denotes American Conference of Governmental Industrial Hygienists (ACGIH) which serves to characterize 8 hour time

weighted averages as a threshold level value, short term exposure limits and ceiling limits. The values are based on the most
current edition of the ACGIH TLV booklet and OSHA PELs. ® Be aware that these airborne concentration guidelines are based
on assuming that the soil or ground water contaminants are at high concentrations. This is the case unless it is known about the

soil concentration profile in advance.  Multiply the reading of the PID by 0.57 to convert the reading to PPM when the PID

was calibrated with 100 PPM isobutylene. Record the readings as “PPM equivalents. " There is no certainty of contaminants

levels in the soils, however it does contain suspect compounds of toxic nature. This is why the particulate levels were lowered

to 3 mg/m’ for particulates. NOTE: CGI readings are unreliable in atmospheres with less than 19.5% oxygen!! Ensure

your hands and face are clean prior to leaving the clean or cold zone when entering your vehicle or taking a break.




SECTION 6.0
PERSONAL PROTECTIVE EQUIPMENT

6.1 DESCRIPTION OF LEVELS OF PROTECTION

The personal protection equipment specified in this HASP will be available to all field personnel. EWMA
contractors and sub-contractors are required to provide the specified equipment (or its equivalent) to all of their

exposed employees. The following requirements will also be met, in accordance with OSHA regulations:

Facial hair may not interfere with the proper fit of respirators;
Contact lenses will not be worn on-site; without exception.

Eyeglasses that interfere with the proper fit of full-face respirators will not be worn; and,

Bl

No eating, drinking or smoking will be allowed in any area where respiratory protection is required.

Level D Personal Protective Equipment
e Hard hat
e  Safety glasses with side shields or goggles with face shield when handling hydrogen peroxide

e ANSI-rates steel-toed leather or rubber work boots

e Nitrile surgical gloves

Modified Level D Personal Protective Equipment

e Hard hat

o  Safety glasses with side shields or goggles with face shield when handling hydrogen peroxide
e  ANSI-rated steel-toed leather work boots

e  Rubber overboots, steel-toed rubber boots, or disposable "booties""

e Nitrile rubber outer gloves'”
e Polyethylene coated or Saranex impregnated Tyvek coveralls'” (taped at cuffs)

(1) Optional, at the discretion of EWMA SSO.

Level C Personal Protective Equipment

e Hard hat

e Full face Air-Purifying Respirator with acid gas/organic vapor chemical cartridges combined with a P-100
filter

e Safety glasses with side shields or goggles with face shield when handling hydrogen peroxide, or use a full-face
piece respirator

e  ANIl-rated steel-toed leather work boots

e  Rubber overboots, steel-toed rubber boots, or disposable "booties"

e Nitrile rubber outer gloves

e Nitrile surgical gloves (to be worn underneath outer gloves)
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e Polyethylene coated or Saranex impregnated Tyvek coveralls (taped at cuffs)

A first aid kit, multi-purpose dry chemical UL Class 10A-10B-C fire extinguisher, eye wash station, appropriate

barricades and alarm horns will be present and maintained at the Site.

Selection of the PPE specified for this project is based on a review of known or suspected hazards, routes of
potential exposure (inhalation, skin absorption, ingestion, and skin or eye contact) and the effectiveness of personal
protective equipment in providing a barrier to these hazards. In addition, PPE has been selected to match the work
requirements and task-specific conditions of the job, and to provide adequate protection without causing

unnecessary discomfort or physical impairment to the worker.

6.2 INITIAL PPE LEVELS FOR SPECIFIC WORK TASKS

The selection of Initial Levels-of-Protection takes into consideration the physical, biological and chemical hazards
posed by the site as well as those posed by the various pieces of personnel protective clothing. Initial Levels-of-
Protection are established so as to obtain acceptable levels of protection while not imposing an unacceptable level

of physical stress on the wearer.

The following initial PPE levels have been established for the tasks described in Section 4.1, Approved Work
Activities:

Work Activity Level of Protection

Install temporary well points

Ground water sampling

Soil vapor sampling Level-D*

* Once initial air-monitoring has been performed and the readings indicate airborne levels of flammables,
toxins and oxygen to be within acceptable limits as described in Table 5-1, personnel may downgrade from a
higher initial Level-of-Protection to Level-D, at the discretion of the EWMA-SSO.

- End of Section -
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SECTION 7.0
DESIGNATION OF WORK ZONES

This section of the Health & Safety Plan applies to excavation projects where contaminated soils are exposed and
may release their contaminants to the air, or come in contact with field personnel. To minimize the migration of

contaminant from the Site to uncontaminated areas, three work zones will be set up:

Zone 1: Exclusion Zone
Zone 2: Contamination Reduction Zone

Zone 3: Support Zone

The Exclusion Zone is the area where contamination occurs or could occur. Initially, the Exclusion Zone should
extend a distance of 25 ft from the edge of intrusive activity unless conditions at the Site warrant either a larger or
smaller distance as determined by the EWMA SSO. All persons entering the Exclusion Zone must wear the
applicable level of protection as set forth in Section 6.1, Personal Protective Equipment and Section 6.2, Initial PPE
Levels for Specific Work Tasks. It is anticipated that work zones will be established at each individual area of

intrusive work rather than encompass the entire Site.

The Support Zone is the area of the Site where significant exposure to contamination is not expected to occur

during non-intrusive activities. The Support Zone is considered to be the "clean area" of the Site.

Between the Exclusion Zone and Support Zone is the Contamination Reduction Zone, which provides a transition
zone between the contaminated and clean areas of the Site. The Contamination Reduction Zone will be located
directly outside of the Exclusion Zone. All personnel must decontaminate when leaving the Exclusion Zone. A
Contamination Reduction Zone (decontamination area) will be established adjacent to each individual area of

intrusive work.

For a detailed map identifying the various work zones, see Attachment A.

- End of Section -
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SECTION 8.0
DECONTAMINATION PROCEDURES

Personnel who have been in contact with contaminated materials will decontaminate themselves in the following

manner:

*  Deposit contaminated equipment on plastic drop cloths.

+  Stand in wash tub containing Alconox® and water, wash boots and outer gloves with long handled brush.

* Rinse boots and outer gloves with long handled brush in a wash tub containing clear water or use a sprayer to
rinse off boots and gloves.

+  Remove ankle and wrist tapes; place in disposal drum.

*  Remove outer gloves and place in disposal drum.

*  Remove Tyvek® suit and place in disposal drum.

*  Remove respirator and place on table to be decontaminated.

*  Remove inner gloves and place in disposal drum.

»  Wash hands and face.

All tools or equipment which have been in contact with contaminated materials, must be decontaminated after
leaving the Exclusion Zone. This decontamination is to be performed using a high pressure/hot water "steam type"
cleaner or a spray/rinse decontamination sequence as described in Section 3.6, Respirator Maintenance, Fitting and

Decontamination, as appropriate.

Contaminated liquids from the decontamination area and contaminated clothing should be disposed of in

accordance with site protocols.

- End of Section -
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SECTION 9.0
EMERGENCY RESPONSE PLAN

9.0 EMERGENCY RESPONSE

Emergencies addressed by this plan include:

° Fire;
° Chemical over-exposures; and,
. Physical injuries to site personnel.

The EWMA Health & Safety Officer and Project Manager must be notified as soon as possible of any on-site
emergency or potential emergency including fire, explosive conditions or OSHA-recordable physical injury.

9.1 EMERGENCY RECOGNITION AND PREVENTION

9.1.1 Fires

Fires are possible whenever oxygen and flammable gases or vapors are mixed together in proper proportions and an
ignition source is present. Construction equipment provides an ignition source. To prevent fires and explosions, a
CGI as specified in Section 5.0 will be used to detect flammable or explosive atmospheres. Ignition and other
sources which produce electrical sparks will be turned off and the area evacuated if vapors or gases reach 10% of
the Lower Explosion Limit (LEL) as measured by the CGI. Work will not resume until the EWMA SSO observes

CGI readings below 10% of the LEL for at least 5 consecutive minutes.

9.1.2 Chemical Exposures
Work should always be performed in a manner that minimizes exposure to contaminants through skin or eye

contact, inhalation or ingestion. Work practices to reduce the risk of chemical exposure include:

»  PPE, as specified in Section 6.0, will be used by all field personnel covered by this HASP. A formal revision to
the HASP must be made by the EWMA Health and Safety Officer to modify the PPE specifications.
»  Keep hands away from face during work activities.

*  Minimize all skin and eye contact with contaminants.

Early recognition of the signs and symptoms of chemical exposure is essential for the prevention of serious
chemical exposure incidents. Symptoms of exposure to the compounds present at the Site include the following:
irritation eyes, skin, nose, throat, respiratory system; nausea, vomiting; flush face, neck; dizziness, lassitude
(weakness, exhaustion), tremor, incoordination; slurred speech, convulsions; headache, drowsiness; dermatitis, skin
erythema (skin redness); cardiac arrhythmias, paresthesia; liver, kidney damage. If a person experiences any of
these symptoms, or recognizes any of them in a fellow worker, the person experiencing the symptoms will stop
work immediately and report to the EWMA SSO. If the symptoms persist or affect performance in any way, the
EWMA SSO will arrange for medical treatment. If the symptoms are serious, or affect several people, work
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activities in the exposure area will be discontinued until more is known about the cause(s). Incident reporting

procedures as specified in Section 3.3 will be initiated.

9.1.3 Physical Injuries

Site personnel should be on the lookout for potential safety hazards such as holes or ditches; improperly positioned
objects, such as drums or equipment that may fall; sharp objects, such as nails, metal shards, and broken glass;
protruding objects at eye or head level; slippery surfaces; steep grades; unshored steep entrenchments, uneven
terrain or unstable surfaces, such as walls that may cave in or flooring that may give way. Site personnel should

inform the EWMA SSO of any potential hazards observed so that corrective action can be taken.

9.2 EMERGENCY ALERTING PROCEDURES

The EWMA SSO will alert the appropriate work groups when an emergency occurs. The communication method(s)
will be established by the SSO with the approval of the Project Manager. The EWMA SSO and any isolated work
group will carry radios if direct contact cannot be maintained. If direct contact cannot be maintained, an air horn
will be used to signal workers to stop work and assemble in the Contamination Reduction Zone. If evacuation of the

Site is necessary, a pre-arranged signal from the air horn will be sounded.

9.3 EVACUATION PROCEDURES AND ROUTES

Normally, personnel should evacuate through the Contamination Reduction Zone, and from there, to the Support
Zone. Evacuation from the Contamination Reduction Zone will proceed in an upwind direction from the

emergency. If evacuation to the Support Zone does not provide sufficient protection from the emergency, personnel

will be advised to evacuate the Site proper.
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9.4 TELEPHONE NUMBERS FOR EMERGENCY SERVICES

The telephone numbers of local emergency services are given below:

Emergency Service Telephone Number
Ambulance 911

Nanuet Fire Department 911 or 845-623-9690
Police Department 911 or 845-353-1100
Nyack Hospital 911 (914) 348-2000

160 No. Midland Avenue, Nyack, NY 10960

Poison Control Center (800) 962-1253
USEPA National Response Center (800) 438-2427
EWMA Project Manager/Al Moffit 973-703-6658

These telephone numbers must be verified by the EWMA SSO before the start of field work.

9.5 EMERGENCY RESPONSE PERSONNEL

The EWMA SSO will have the primary role in responding to all emergencies at the Site. The EWMA SSO, or the
Alternate EWMA SSO, will be present at the Site during all work activities. If any emergency such as a fire,
chemical exposure, or physical injury occurs, the EWMA SSO shall be notified immediately. The EWMA SSO will
direct all site personnel in cases of emergency.

After an emergency has occurred at the Site, the causes and responses to that emergency shall be thoroughly
investigated, reviewed and documented by the EWMA Project Manager and EWMA SSO; this documentation is to
be submitted to the EWMA Health and Safety Officer within 48 hours of the incident.

9.6 DECONTAMINATION PROCEDURES DURING AN EMERGENCY

Decontamination of an injured or exposed worker or during a site emergency shall be performed only if

decontamination does not interfere with essential treatment or evacuation.

If a worker has been injured or exposed and decontamination can be done: Wash, rinse, and/or cut off protective

clothing and equipment.
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If a worker has been injured or exposed and cannot be decontaminated:

*  Wrap the victim in blankets, plastic or rubber to reduce contamination of other personnel;

+  Alert emergency and off-site medical personnel to potential contamination; and,

*  Have the EWMA SSO or other personnel familiar with the incident and contaminants at the Site accompany
the victim to the hospital. If possible, send a copy of the appropriate MSDS(s) with the victim.

9.7 EMERGENCY MEDICAL TREATMENT AND FIRST AID PROCEDURES

Emergency medical treatment or First Aid may be administered at the Site by the EWMA SSO or other personnel

who have been certified in First Aid.

General emergency medical and First Aid procedures are as follows:

*  Remove the injured or exposed person(s) from immediate danger.

*  Render First Aid as needed; decontaminate affected personnel, if necessary.

+  Call an ambulance for transport to local hospital immediately. This procedure shall be followed even if there is

no apparent serious injury.

+  Evacuate other personnel at the Site to safe places until the EWMA SSO determines that it is safe for work to

resume.

*  Report the accident to the EWMA Health and Safety Officer immediately.

Emergency Medical Treatment and First Aid Procedures are presented in Attachment-G.

9.8 DIRECTIONS TO THE HOSPITAL FROM SITE

The route and/or directions to the hospital from the Site are in Attachment-B.

The directions to the hospital from the Site must be verified by the EWMA SSO prior to the start of field work.

- End of Section -



SECTION 10.0
PERSONNEL ASSIGNMENTS

10.1 PROJECT PERSONNEL

EWMA personnel authorized to enter the Site and work on this project, subject to compliance with provisions of
the HASP, are:

EWMA Project Manager Alfred Moffit
973-703-6658

EWMA Site Manager Joe Bukowski
973-703-6574

EWMA Site Safety Officer Joe Bukowski

EWMA Health and Safety Officer Margaret Halasnik, PARS Environmental
732-343-2150

Other personnel who meet HASP requirements, including training and participation in a medical surveillance

program, may enter and work on the Site subject to compliance with provisions of the HASP.
10.2  PROJECT SAFETY RESPONSIBILITIES
Personnel responsible for implementing this Health and Safety Plan are the EWMA Project Manager and the

EWMA Site Safety Officer. Their specific responsibilities and authority are described in the EWMA Health and
Safety Manual.

- End of Section -
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SECTION 11.0
HEALTH AND SAFETY PLAN APPROVALS

The authorized signatures below verify that this Health and Safety Plan has been read and approved for the work to
be performed at the subject site:

EWMA Case Name: Former Swivelier/Nanuet, NY

EWMA Case Number: 205548

February 14,2014

Alfred Moffit Date
EWMA Project Manager

D O
//’/)ﬂm{W }W%

February 14, 2014
Margaret Halasnik Date
EWMA Health and Safety Officer




SECTION 12.0
HEALTH AND SAFETY PLAN COMPLIANCE AGREEMENT

I have reviewed a copy of the Health and Safety Plan for Former Swivelier/Nanuet, NY, dated February 21, 2018. 1
have read the HASP, understand it, and agree to comply with all of its provisions. I understand that I could be
prohibited from working on the project for violating any of the safety requirements specified in the Health and
Safety Plan.

Name Company
Signature Date

Name Company
Signature Date

Name Company
Signature Date

Name Company
Signature Date

Name Company
Signature Date
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APPENDIX |

DETERMINING EXPOSURE TO AIRBORNE DUST CONTAMINANTS
FROM SOIL DATA

Assume the following hypothetical:

a) Lead (Pb) is found in soil samples to be 18,000 ppm (mg Pb/kg soil).
b) Dusty conditions will prevail.

C) 18,000 mg Pb/kg soil = 0.018 mg Pb

d) The miniRAM reads mg (soil/dust)/m? air. Each mg of soil/dust detected
will contain 0.018 mg Pb/m®air

Thus, 1mg/m?® total dust as read by miniRAM represents 0.018 mg Pb/m®
The current OSHA PEL is 0.050 mg Pb/m? air, as an 8-HR TIME
WEIGHTED AVERAGE (TWA-8)

Example: 18,000 mg Pb per kilogram of soil

a) 18,000 mg Pb/kg soil = 0.018 mg Pb/mg soil

b) miniRAM reads 4.0 mg dust (soil)/m? air

C) 0.018 mg Pb x 4.0 mg dust (soil) = 0.072 mg Pb
mg soil m? air m? air
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Site

33 SR-304, Nanuet, NY 10954
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ATTACHMENT B

EMERGENCY ROUTE MAP
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9:00 AM
9:00 AM
9:00 AM
9:00 AM
9:05 AM
9:05 AM
9:07 AM

0.0 mi
0.2 mi
0.3 mi
0.5 mi
4.2 mi
4.5 mi
4.7 mi

Depart 33 SR-304, Nanuet, NY 10954 on SR-304 [S Main St] (South) for 0.2 mi
Turn RIGHT onto Ramp for 164 yds

Turn LEFT (South) onto Smith St for 0.1 mi

Turn LEFT (East) onto SR-59 [Korean War Veterans Memorial Hwy] for 3.8 mi
Road name changes to Main St for 0.2 mi

Turn LEFT (North) onto N Midland Ave for 0.3 mi

B Arrive Nyack Hospital
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EWMA HEALTH & SAFETY INCIDENT REPORT
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ATTACHMENT D

EWMA PROJECT SAFETY LOG



EWMA

PROJECT SAFETY LOG
Form HS-106

EWMA SSO: Date:
Weather:
Personnel:

Personnel Present Affiliation:

Work Activities Level of Protection
PID (ppm)
reading time reading time reading time reading time
CGl/O, (%LEL)
reading time reading time reading time reading time
CGL/O, (0,%)
reading time reading time reading time reading time
Colormetric Tubes (ppm)
reading time reading time reading time reading time
MiniRam (mg/m’)
reading time reading time reading time reading time

Notes and Comments:
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ysiya  Job Safety and Health

> Occupational Safety I
U.S. Department of Labor and Health Administration L]

All workers have the right to:

= A safe workplace.

= Raise a safety or health concern with
your employer or OSHA, or report a work-
related injury or iliness, without being
retaliated against.

= Receive information and training on
job hazards, including all hazardous
substances in your workplace.

= Request an OSHA inspection of your
workplace if you believe there are unsafe
or unhealthy conditions. OSHA will keep
your name confidential. You have the
right to have a representative contact
OSHA on your behalf.

= Participate (or have your representative
participate) in an OSHA inspection and
speak in private to the inspector.

= File a complaint with OSHA within
30 days (by phone, online or by mail)
if you have been retaliated against for
using your rights.

= See any OSHA citations issued to
your employer.

= Request copies of your medical
records, tests that measure hazards
in the workplace, and the workplace
injury and illness log.

This poster is available free from OSHA.

Contact 0SHA. We can help.

1-800-321-OSHA (6742) - TTY 1-877-889-5627 « www.osha.gov

Employers must:

= Provide employees a workplace free from
recognized hazards. It is illegal to retaliate
against an employee for using any of their
rights under the law, including raising a
health and safety concern with you or
with OSHA, or reporting a work-related
injury or iliness.

= Comply with all applicable OSHA standards.

= Report to OSHA all work-related
fatalities within 8 hours, and all inpatient
hospitalizations, amputations and losses
of an eye within 24 hours.

= Provide required training to all workers
in a language and vocabulary they can
understand.

= Prominently display this poster in the
workplace.

= Post OSHA citations at or near the
place of the alleged violations.

FREE ASSISTANCE to identify and correct
hazards is available to small and medium-
sized employers, without citation or penalty,
through OSHA-supported consultation
programs in every state.
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Seguridad y Salud en el Trabajo

¢ Administracién de - '
: Seguridad y Salud l
Departamento de Trabajo ||

de los EE. UU. Ocupacional

Todos los trabajadores tienen el derecho a:

= Un lugar de trabajo seguro.

= Decir algo a su empleador o la OSHA sobre
preocupaciones de seguridad o salud, o
reportar una lesién o enfermedad en el
trabajo, sin sufrir represalias.

= Recibir informacion y entrenamiento sobre
los peligros del trabajo, incluyendo sustancias
toxicas en su sitio de trabajo.

= Pedirle a la OSHA inspeccionar su lugar de
trabajo si usted cree que hay condiciones
peligrosas o insalubres. Su informacién es
confidencial. Algun representante suyo puede
comunicarse con OSHA a su nombre.

= Participar (o0 su representante puede
participar) en la inspecciéon de OSHA y hablar
en privado con el inspector.

= Presentar una queja con la OSHA dentro
de 30 dias (por teléfono, por internet, o por
correo) si usted ha sufrido represalias por
ejercer sus derechos.

= Ver cualquieras citaciones de la OSHA
emitidas a su empleador.

= Pedir copias de sus registros médicos,
pruebas que miden los peligros en el trabajo,
y registros de lesiones y enfermedades
relacionadas con el trabajo.

Este cartel estd disponible de la OSHA para gratis.

Llame OSHA. Podemos ayudar.

1-800-321-0SHA (6742) « TTY 1-877-889-5627 « www.osha.gov/espanol

Los empleadores deben:

= Proveer a los trabajadores un lugar de trabajo
libre de peligros reconocidos. Es ilegal
discriminar contra un empleado quien ha
ejercido sus derechos bajo la ley, incluyendo
hablando sobre preocupaciones de seguridad o
salud a usted o con la OSHA, o por reportar una
lesion o enfermedad relacionada con el trabajo.

= Cumplir con todas las normas aplicables
de la OSHA.

= Reportar a la OSHA todas las fatalidades
relacionadas con el trabajo dentro de 8 horas,
y todas hospitalizaciones, amputaciones y
perdidos de un ojo dentro de 24 horas.

= Proporcionar el entrenamiento requerido
a todos los trabajadores en un idioma y
vocabulario que pueden entender.

= Mostrar claramente este cartel en el lugar
de trabajo.

= Mostrar las citaciones de la OSHA acerca del
lugar de la violacion alegada.

Los empleadores de tamano pequeno y mediano
pueden recibir ASISTENCIA GRATIS para
identificar y corregir los peligros sin citacion o
multa, a través de los programas de consultacion
apoyados por la OSHA en cada estado.
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ATTACHMENT F

THERMAL STRESS GUIDELINES



COLD EXPOSURE CASUALTY PREVENTION PLAN

Persons working outdoors in temperatures at or below freezing may be frostbitten. Extreme cold for a short
time may cause severe injury to the surface of the body, or result in profound generalized cooling, causing
death. Areas of the body which have high surface area-to-volume ratio such as fingers, toes, and ear, are
the most susceptible.

EFFECTS OF COLD EXPOSURE

Two factors influence the development of a cold injury: ambient temperature and the velocity of the wind.
Wind chill is used to describe the chilling effect of moving air in combination with low temperature. For
instance, 10 degrees Fahrenheit with a wind of 15 mile per hour (mph) is equivalent in chilling effect to
still air at -18 degrees Fahrenheit.

As a general rule, the greatest incremental increase in wind chill occurs when a wind of 5 mph increases to
10 mph. Additionally, water conducts heat 240 times faster than air. Thus, the body cools suddenly when
chemical-protective equipment is removed if the clothing underneath is perspiration soaked.

Local injury resulting from cold is included in the generic term frostbite. There are severe degrees of
damage. Frostbite of the extremities can be categorized into:

. Frost nip or incipient frostbite: characterized by suddenly blanching or whitening of skin.

. Superficial frostbite: skin has a waxy or white appearance and is firm to the touch, but tissue
beneath is resilient.

. Deep Frostbite: tissues are cold, pale, and solid; extremely serious injury.

To administer first aid for frostbite, bring the victim indoors and rewarm the areas quickly in water
between 102 degrees Fahrenheit and 105 degrees Fahrenheit. Give a warm drink not coffee, tea or alcohol.
The victim should not smoke. Keep the frozen parts in warm water or covered with warm clothes for 30
minutes, even though the tissue will be very painful as it thaws. Then elevate the injured area and protect it
from injury. Do not allow blisters to be broken. Use sterile, soft, dry material to cover the injured areas.
Keep victim warm and get immediate medical care.

After thawing, the victim should try to move the injured areas a little, but no more than can be done alone,
without help.

. Do not rub the frostbitten part (this may cause gangrene).

. Do not use ice, snow, gasoline or anything cold on frostbite.



. Do not use heat lamps or hot water bottles to rewarm the part.

. Do not place the part near a hot stove.

Systemic hypothermia is caused by exposure to freezing or rapidly dropping temperature, it symptoms are
usually exhibited in five stages; 1) shivering; 2) apathy, listlessness, sleepiness, and (sometimes) rapid
cooling of the body to less than 95 degrees Fahrenheit; 3) unconsciousness, glassy stare, slow pulse, and
slow respiratory rate; 4) freezing of the extremities; and, finally, 5) death.

As a general rule, field activities should be curtailed if equivalent chill temperature (degrees Fahrenheit) is
below zero unless the activity is of an emergency nature. The ultimate responsibility for proposing on
delaying work at a site due to inclement weather rests with the EWMA Site Safety Officer.



HEAT STRESS CASUALTY PREVENTION PLAN

Due to the increase in ambient air temperatures and the effects of protective outer wear decreasing body
ventilation, there exists an increase in the potential for injury, specifically, heat casualties. Site personnel
will be instructed in the identification of a heat stress victim, the first-aid treatment procedures for the
victim and the prevention of heat stress casualties.

IDENTIFICATION AND TREATMENT

. Heat Exhaustion

Symptoms: Usually begins with muscular weakness, dizziness, nausea, and a
staggering gait. VVomiting is frequent. The bowels may move involuntarily. The
victim is very pale, skin is clammy, and may perspire profusely. The pulse is weak
and fast, breathing is shallow. The victim may faint unless victim lies down. This
may pass, but sometimes it remains and death could occur.

First Aid: Immediately remove the victim to the Contamination Reduction Zone in a
shady or cool area with good air circulation. Remove all protective outer wear. Call a
physician. Treat the victim for shock. (Make victim lie down, raise feet 6 to 12
inches and keep victim warm but loosen all clothing). If the victim is conscious, it
may be helpful to ingest sips of a salt water solution (1 teaspoon of salt to 1 glass of
water). Transport victim to a medical facility as soon as possible.

. Heat Stroke

Symptoms: This is the most serious of heat casualties due to the fact that the body
excessively overheats. Body temperatures often are between 107 degrees Fahrenheit
to 110 degrees Fahrenheit. First there is often pain in the head, dizziness, nausea,
oppression, and the skin is dry, red and hot. Unconsciousness follows quickly and
death is imminent if exposure continues. The attack will usually occur suddenly.

First Aid: Immediately evacuate the victim to a cool and shady area in the Contamination
Reduction Zone. Remove all protective outer wear and all personal clothing. Lay
victim on back with the head and shoulders slightly elevated. It is imperative that the
body temperature be lowered immediately. This can be accomplished by applying
cold wet towels, ice bags, etc., to the head. Sponge off the bare skin with cool water
or rubbing alcohol, if available, or even place victim in a tub of cool water. The main
objective is to cool victim without chilling. Give no stimulants. Transport the victim
to a medical facility as soon as possible.



PREVENTION OF HEAT STRESS

. One of the major causes of heat casualties is the depletion of body fluids. On the site there will be
plenty of fluids available. Personnel should replace water and salts loss from sweating. Salts
can be replaced by either a 0.1% salt solution, more heavily salted foods, or commercial
mixes such as Gatorade. The commercial mixes are advised for personnel on low sodium
diets.

. A work schedule should be established so that the majority of the work day will be during the
morning hours of the day before ambient air temperature levels reach their highs.

. A work/rest guideline will be implemented for personnel required to wear Level B protection.
This guideline is as follows:

Ambient Temperatures Maximum Wearing Time
Above 90°F 1/2 hour
80° to 90°F 1 hour
70° to 80°F 2 hours
60° to 70°F 3 hours
<60°F 4 hours

A sufficient period will be allowed for personnel to "cool down." This may require shifts of workers during
operations.



HEAT STRESS MONITORING

For monitoring the body's recuperative ability to excess heat, one or more of the following techniques
should be used as a screening mechanism. Monitoring of personnel wearing protective clothing should
commence when the ambient temperature is 70 degrees Fahrenheit or above. Frequency of monitoring
should increase as the ambient temperature increases or if slow recovery rates are indicated. When
temperatures exceed 80 degrees Fahrenheit, workers must be monitored for heat stress after every work
period.

. Heart rate (HR) should be measured by the radial pulse for 30 seconds as early as possible in the
resting period. The HR at the beginning of the rest period should not exceed 110 beats per minute. If
the HR is higher, the next work period should be shortened by 10 minutes (or 33%), while the length
of the rest period stays the same. If the pulse rate is 100 beats per minute at the beginning of the next
rest period, the following work cycle should be shortened by 33%.

. Body temperature should be measured orally with a clinical thermometer as early as possible in the
resting period. Oral temperature (OT) at the beginning of the rest period should not exceed 99
degrees Fahrenheit. If it does, the next work period should be shortened by 10 minutes (or 33%),

while the length of the rest period stays the same. However, if the OT exceeds 99.7 degrees
Fahrenheit at the beginning of the next period, the following work cycle should be further shortened
by 33%. OT should be measured again at the end of the rest period to make sure that it has dropped
below 99 degrees Fahrenheit.

. Body water loss (BWL) due to sweating should be measured by weighing the worker in the morning
and in the evening. The clothing worn should be similar at both weighings; preferably the worker
should be nude. The scale should be accurate to plus or minus 1/4 pound. BWL should not exceed

1.5% of the total body weight. If it does, workers should be instructed to increase their daily intake
of fluids by the weight lost.

Ideally, body fluids should be maintained at a constant level during the work day. This requires
replacement of salt lost in sweat as well.

Good hygienic standards must be maintained by frequent change of clothing and daily showering. Clothing
should be permitted to dry during rest periods. Persons who notice skin problems should immediately
consult medical personnel.



TABLE 202-1

WINDCHILL INDEX!

ACTUAL THERMOMETER READING (degrees F)

50 | 40 [ 30 20 10 | o | -10 20 | -30 | -40
Wind Speed in

MPH EQUIVALENT TEMPERATURE (degrees F)
calm 50 40 30 20 10 0 -10 -20 -30 -40
5 48 37 27 16 6 -5 -15 -26 -36 -47
10 40 28 16 4 -9 -21 -33 -46 -58 -70
15 36 22 -5 -18 -36 -45 -58 -72 -85
20 32 18 -10 -25 -39 -53 -67 -82 -96
25 30 16 -15 -29 -44 -59 -74 -88 -104
30 28 13 -2 -18 -33 -48 -63 -79 -94 -109
35 27 11 -4 -20 -35 -49 -67 -82 -98 -113
40 26 10 -6 -21 -37 -53 -69 -85 -100 -116

over 40 Little Danger Increasing Danger Great Danger

(little added effect)

(for properly clothed person)

(Danger from freezing of exposed flesh)

' Source: Fundementals of Industrial Hygiene, Third Edition, National Safety Council
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EMERGENCY MEDICAL TREATMENT AND FIRST AID PROCEDURES

If an employee working at the Site is physically injured, emergency medical treatment and/or First Aid procedures
will be followed. Depending on the severity of the injury, emergency medical response may be sought. If the
employee can be moved, they will be taken to the edge of the work area (on a stretcher, if needed) where
contaminated clothing will be removed (if possible), emergency first aid administered, and transportation to local
emergency medical facility awaited.

If the injury to the worker is chemical in nature (e.g., overexposure), the following procedures are to be instituted as
soon as possible:

Eye Exposure - If contaminated solid or liquid gets into the eyes, wash eyes immediately at the emergency
eyewash stations using large amounts of water and lifting the lower and upper lids occasionally. Obtain
medical attention immediately. (Contact lenses are not permitted in the Exclusion Areas.)

Skin Exposure - If contaminated solid or liquid gets on the skin, promptly wash contaminated skin using soap
or mild detergent and water. If solids or liquid penetrate through the clothing, remove the clothing
immediately and wash the skin using soap or mild detergent and water. Obtain medical attention immediately
if symptoms warrant.

Breathing - If a person breathes in large amounts of organic vapor, move the exposed person to fresh air at
once. If breathing has stopped, perform artificial respiration. Keep the affected person warm and at rest.
Obtain medical attention as soon as possible.

Swallowing - If contaminated solid or liquid has been swallowed and the person is conscious, feed the person
large quantities of salt water immediately and induce vomiting (unless the person is unconscious). Obtain
medical attention immediately.

First Aid Procedures

Remove the injured or exposed person(s) from immediate danger.

Render first aid if necessary, decontaminate affected personnel, if necessary.

Call an ambulance for transport to local hospital immediately. This procedure should be followed even if
there is no apparent serious injury.

Evacuate other personnel on-site to a safe place until the EWMA Site Safety Officer determines that it is safe
for work to resume.

Report the accident to the EWMA Director of Health and Safety immediately.
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ATTACHMENT H

SAFETY GUIDELINES FOR DRILLING

Drill rig maintenance and safety is the responsibility of the drill rig operator. The following is provided as
a general guideline for safe drilling practices on-site.

OFF-ROAD MOVEMENT OF DRILL RIGS

The following safety guidelines related to off-road movement:

Before moving a drill rig, first walk the route of travel, inspecting for depressions, slumps, gullys,
ruts and similar obstacles.

Always check the brakes of a drill rig carrier before traveling, particularly on rough, uneven or
hilly ground.

Discharge all passengers before moving a drill rig on rough or hilly terrain.

Engage the front axle (for 4x4, 6x6, etc., vehicles or carriers) when traveling off highway on hilly
terrain.

Use caution when traveling side-hill. Conservatively evaluate side-hill capability of drill rigs,
because the arbitrary addition of drilling tools may raise the center of mass. When possible,
travel directly uphill or downhill.

Attempt to cross obstacles such as small logs and small erosion channel or ditches squarely, not at
an angle.

Use the assistance of someone on the ground as a guide when lateral or overhead clearance is
close.

After the drill rig has been moved to a new drilling site, set all brakes and/or locks. When grades
are steep, block the wheels.

Never travel off-road with the mast (derrick) of the drill rig in the raised or partially raised
position.

Tie down loads on the drill rig and support trucks during transport.

OVERHEAD AND BURIED UTILITIES

The use of a drill rig near electrical power lines and other utilities requires that special precautions be taken
by both supervisors and members of the exploration crew. electricity can shock, it can burn, and it can
cause death.

Overhead and buried utilities should be located, noted and emphasized on all boring location plans and
boring assignment sheets.

Before raising the drill rig mast (derrick) on a site in the vicinity of power lines, walk completely around
the drill rig. Determine what the minimum distance from any point on the drill rig to the nearest power line
will be when the mast is raised and/or being raised. In general, the distance between the overhead power
line and the boom should be no less than the height of the boom.



Keep in mind that both hoist and overhead power lines can be moved toward each other by the wind.

Keep in mind that electricity from high-voltage lines can “arc” to the rig, completing a circuit.

Keep in mind that rubber tires may not fully insulate the rig.

Keep in mind that the drill itself, and the metal outriggers used to balance the truck, may complete a circuit.

Drilling personnel should double-check any side underground electrical and piping drawings prior to
initiating drilling. If an obstruction is encountered during drilling, proceed with extreme caution until the
possibility of an exposed electrical line or combustible product pipeline is excluded.

CLEARING THE WORK AREA

Prior to drilling, adequate site cleaning and leveling should be performed to accommodate the drill rig and
supplies and provide a safe working area. Drilling should not be commenced when tree limbs, protruding
objects, unstable ground or site obstructions or debris cause unsafe tool handling conditions and/or limited,
awkward work spaces. An area clear of obstructions or debris should be maintained 180 degrees around
the drilling or sampling activities, where practical.

NOTE: In coordination with the drilling crew, the Site Safety Officer will review the precautions taken to
insure that the drill rig is leveled and stabilized.

HOUSEKEEPING ON AND AROUND THE DRILL RIG

The first requirement for safe field operations is that the drilling crew safety supervisor understands and
fulfills the responsibility for maintenance and "housekeeping” on and the drill rig.

Suitable storage locations should be provided for all tools, materials and supplies so that they can be
conveniently and safety handled without hitting or falling on a member of the drill crew or a visitor,
without creating tripping hazards, and without protruding at eye or head level.

Avoid storing or transporting tools, materials or supplies within or on the mast (derrick) of the drill rig.

Pipe, drill rods, bit casings, augers and similar drilling tools should be orderly stacked on racks or sills to
prevent spreading, rolling or sliding.

Penetration of other driving hammers should be placed at a safe location on the ground or be secured to
prevent movement when not in use.

Work areas, platforms, walkways, scaffolding and other access ways should be kept free of materials,
obstructions and substances such as ice, excess grease or oil that could cause a surface to become slick or
otherwise hazardous.

Keep all controls, control linkages, warning and operation lights and lenses free of oil, grease and/or ice.
Do not store gasoline in any portable container other than a non-sparking, red container with a flame
arrester in the fill spout and having the word "gasoline" easily visible.

Welding gas cylinders should be stored in an upright position to avoid gas leaks.

SAFE USE OF HAND TOOLS

There are almost an infinite number of hand tools that can be used on or around a drill rig. "Use the tool
for its intended purpose" is the most important rule. The following are a few specific and some general
suggestions which apply to safe use of several hand tools that are often used on and around drill rigs.

. When a tool becomes damaged, either repair it before using it again or get rid of it.



. When using a hammer, any kind of hammer, for any purpose, wear safety glasses and require all
others near you to wear safety glasses.

. When using a chisel, any kind of chisel, for any purpose, wear safety glasses and require all others
around you to wear safety glasses.

. Keep all tools cleaned and orderly stored when not in use.
. Replace hook and heel jaws when they become visibly worn.
. When breaking tool joints on the ground or on a drilling platform, position your hands so that

your fingers will not be smashed between the wrench handle and the ground or the platform,
should the wrench slip or the joint suddenly let go.

SAFE USE OF WIRE LINE HOISTS, WIRE ROPE AND HOISTING HARDWARE

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

All wire ropes and fittings should be visually inspected during use and thoroughly inspected at least once a
week for: abrasion, broken wires, wear, reduction in rope diameter, reduction in wire diameter, fatigue,
corrosion, damage from heat, improper weaving, jamming, crushing, bird caging, kinking, core protrusion
and damage to lifting hardware and any other feature that would lead to failure. Wire ropes should be
replaced when inspection indicates excessive damage according to the wire rope users manual.

If a ball-bearing type hoisting swivel is used to hoist drill rods, swivel bearings should be inspected and
lubricated daily to assure that the swivel freely rotates under load.

If a rod slipping device is used to hoist drill rods, do not drill through or rotate drill rods through the
slipping device, do not hoist more than 1 ft of the drill rod column above the top of the mast (derrick), do
not hoist a rod column with loose tool joints and do not make up, tighten or loosen tool joints while the rod
column is being supported by a slipping device. If drill rods should slip back into the borehole, do not
attempt to brake the fall of the rods with your hands.

Most sheaves on drill rigs are stationary with a single part line. The number of parts of line should not ever
be increased without first consulting with the manufacturer of the drill rig. Wire ropes must be properly
matched with each sheave.

The following procedures and precautions must be understood and implemented for safe use of wire ropes
and rigging hardware.

Use tool handling hoists only for vertical lifting of tools (except when angle hole drilling). Do not use tool
handling hoists to pull on objects away from the drill rig; however, drills may be moved using the main
hoist as the wire rope is pulled through proper sheaves according to the manufacturer's recommendations.

When stuck tools or similar loads cannot be raised with a hoist, disconnect the hoist line and connect the
stuck tools directly to the feed mechanisms of the drill. Do not use hydraulic leveling jacks for added pull
to the hoist line or the feed mechanisms of the drill.

When attempting to pull out a mired down vehicle or drill rig carrier, only use a winch or the front or rear
of the vehicle or drill rig carrier and stay as far as possible away from the wire rope. Do not attempt to use
tool hoists to pull out a mired down vehicle or drill rig carrier.

Minimize shock loading of a wire rope - apply loads smoothly and steadily.

. Protect wire rope from sharp corners or edges.



Replace faulty guides and rollers.

Replace worn sheaves or worn sheave bearings.

Replace damaged safety latches on safety hooks before using.

Know the safe working load of the equipment and tackle being used. Never exceed this limit.
Clutches and brakes of hoists should be periodically inspected and tested.

Know and do not exceed the rated capacity of hooks, rings, links, swivels, shackles and other
lifting aids.

Always wear gloves when handling wire ropes.
Do not guide wire ropes or hoist drums with your hands.
Follow the installation of a new wire rope, first lift a light load to allow the wire rope to adjust.

Never carry out any hoisting operations when the weather conditions are such that hazards to
personnel, the public, or property are created.

Never leave a load suspended in the air when the hoist is unattended.

Keep your hands away from hoists, wire rope, hoisting hooks, sheaves and pinch points as slack is
being taken up and when the load is being hoisted.

Safety rules described in OSHA Regulations 29 CFR 1926.552 and guidelines contained in the
Wire Rope User's Manual published by the American Iron and Steel Institute shall be used
whenever wire line hoists, wire rope, or hoisting hardware are used.

Never hoist loads over anyone's head.

The operator and tool handler should establish a system of responsibility for the series of various
activities required for auger drilling, such as connecting and disconnecting auger sections,
and inserting and removing the auger fork. The operator must insure that the tool handler is
well away from the auger column and that the auger fork is removed before starting rotation.

Only use the manufacturer's recommended method of securing the auger to the power coupling.
Do not touch the coupling or the auger with your hands, a wrench or any other tool during
rotation.

Whenever possible, use tool hoists to handle auger sections.

Never place hands or fingers under the bottom of an auger section when hoisting the auger over
the top of the auger section in the ground or other hard surfaces such as the drill rig platform.

Never allow feet to get under the auger section that is being hoisted.

When rotating augers, stay clear of the rotating auger and other rotating components of the drill
rig. Never reach behind or around a rotating auger for any reason whatsoever.

Never place your hands between the drill rig and an auger, even when attempting to free a
damaged or bound Shelby tube from the auger.



. Never use your hands or feet to move cuttings away from the auger.

. Augers should be cleaned only when the drill rig is in neutral and the augers are stopped from
rotating.

SAFETY DURING ROTARY AND CORE DRILLING

Rotary drilling tools should be safety checked prior to drilling:

. Water swivels and hoisting plugs should be lubricated and checked for "frozen" bearings before
use.

. Drill rod chuck jaws should be checked periodically and replaced when necessary.

. The capacities of hoists and sheaves should be checked against the anticipated weight of the drill

rod string plus other expected hoisting loads. All cables should be inspected daily.

Special precautions that should be taken for safety rotary or core drilling involve chucking, joint break,
hoisting and lowering of drill rods:

. Drill rods should not be braked during lowering into the hole with drill rod chuck jaws.
. Drill rods should not be held or lowered into the hole with pipe wrenches.
. If a string of drill rods are accidentally or inadvertently released into the hole, do not attempt to

grab the falling rods with your hands or a wrench.

. In the event of a plugged bit or other circulations blockage, the high pressure in the piping and
hose between the pump and the obstruction should be relieved or bled down before breaking
the first tool joint.

. When drill rods are hoisted from the hole, they should be cleaned for safe handling with a rubber
or other suitable rod wiper. Do not use your hands to clean drilling fluids from drill rods.

. If work must progress over a portable drilling fluid (mud) pit, do not attempt to stand on narrow
sides or cross members. The mud pit should be equipped with a rough surface, fitted cover
panels of adequate strength to hold drill rig personnel.

. Drill rods should not be lifted and leaned unsecured against the mast. Either provide some
method of securing the upper ends of the drill rod sections for safe vertical storage or lay the
rods down.

. All hydraulic lines should be periodically inspected for integrity and replaced as needed.

START UP

All drill rig personnel and visitors should be instructed to "stand clear" of the drill rig immediately prior to
and during starting of an engine.

Make sure all gear boxes are in neutral, all hoist levers are disengaged, all hydraulic levers are in the
correct non-actuating positions and the cathead rope is not on the cathead before starting a drill rig engine.

GENERAL SAFETY DURING DRILLING OPERATIONS

Safety requires the attention and cooperation of every worker and site visitor.



Do not drive the drill rig from hole to hole with the mast (derrick) in the raised position.

Before raising the mast (derrick) look up to check for overhead obstructions. (Refer to previous Section on
overhead and buried utilities).

Before raising the mast (derrick), all drill rig personnel and visitors (with exception of the operator) should
be cleared from the areas immediately to the rear and the sides of the mast. All drill rig personnel and
visitors should be informed that the mast is being raised prior to raising it.

Before the mast (derrick) of a drill rig is raised and drilling is commenced, the drill rig must be first leveled
and stabilized with leveling jacks and/or solid cribbing. The drill rig should be re-leveled if it settles after
initial set up. Lower the mast (derrick) only when leveling jacks are down and do not raise the leveling
jack pads until the mast (derrick) is lowered completely.

Before starting drilling operations, secure and/or lock the mast (derrick) if required according to the drill
manufacturer's recommendations.

The operator of a drill rig should only operate a drill rig from the position of the controls. The operator
should shut down the drill engine before leaving the vicinity of the drill rig.

Do not consume alcoholic beverages or other depressants or chemical stimulants prior to starting work on a
drill rig or while on the job.

Watch for slippery ground when mounting and dismounting from the platform.

All unattended boreholes must be adequately covered or otherwise protected to prevent drill rig personnel,
site visitors or animals from stepping or falling into the hole. All open boreholes should be covered,
protected or backfilled adequately and according to local or state regulations on completion of the drilling
project.

"Horsing around" within the vicinity of the drill rig and tool and supply storage areas should never be
allowed, even when the drill rig is shut down.

Be careful when lifting heavy objects. Before lifting a relatively heavy object, approach the object by
bending at the knees, keeping your back vertical and unarched while obtaining a firm footing. Grasp the
object firmly with both hands and stand slowly and squarely while keeping your back vertical and
unarched. In other words, perform the lifting with the muscles in your legs, not the muscles in your lower
back.

Drilling operations should be terminated during an electrical storm.

The minimum number of personnel necessary to achieve the objectives shall be within 25 ft of the drilling
or sampling activity. Back-up personnel should remain at least 25 ft from the drilling or sampling activity,
where practical.

Hardhats and steel boots are to be worn by all personnel in the vicinity of the drilling activities. Drilling
personnel should not wear loose-fitting or baggy clothing which may be awkward or get caught on
equipment. Jewelry, including rings and necklaces, should not be worn around electrical wires or rotating
equipment.
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SAFETY GUIDELINES FOR EXCAVATIONS

This procedure contains general safety requirements for excavating and trenching operations and work
performed therein. The requirements are consistent with standards established by the Occupational
Safety and Health Administration (OSHA) and described in OSHA Regulations 29 CFR 1926, Subpart
P. The latter should be consulted for additional information.

RESPONSIBILITY AND APPLICABILITY

The EWMA Project Manager is responsible for ensuring that employees of EWMA and of firms
contracted by EWMA comply with these requirements.

These procedures are applicable to all EWMA projects in which trenching or other excavating
operations, exclusive of borings, are performed by firms under contract to EWMA. It is also
applicable to EWMA projects requiring EWMA personnel or firms under contract to EWMA to enter
trenches and other types of excavations.

REQUIREMENTS
When planning any excavating operation, obtain a permit, if required, from the proper authority.

Before digging, determine if underground installations, such as sewer, water, fuel, or electrical lines
may be encountered and, if so, determine the exact locations of the lines. Information can be obtained
by contacting Underground Service Alert (consult local telephone directory for toll-free number), local
utility companies and the owner of the property on which the excavating operations are planned.

Trees, boulders, and other surface encumbrances, located so as to pose a potential hazard to employees
must be removed or made safe before the operation begins.

Excavated materials must be placed at least 2 ft from the edge of the excavation and precautions must
be taken to prevent the materials from falling into the excavation.

SHORING AND SLOPING

Excavations in which personnel are required to work must be shored or sloped to an angle of repose if
the depth of the excavation is 5 ft or more. When a shoring system is used, it shall consist of hydraulic
shores or the equivalent, with sheathing or sheet piling as needed. The shoring system must be
properly designed and installed to sustain all existing and expected loads. For details on shoring and
sloping, consult OSHA Regulations 29 CFR, Subpart P, Section 1926.650 to 1926.653.

ACCESS

When work is to be performed in an excavation, safe access to the excavation must be provided by
means of ladders, stairs, or ramps. Trenches greater than 4 ft in depth must have ladders spaced no less
than 25 ft apart, and the ladders must extend at least 3 ft above the ground surface.

HAZARDOUS ATMOSPHERES

At sites where oxygen deficiency or hazardous concentrations of flammable or toxic vapors or gases
may be encountered in excavations, the atmosphere in the excavations must be tested by the EWMA
Site Safety Officer or other qualified person before work in the excavation begins and at appropriate
intervals afterward.

INSPECTION OF EXCAVATIONS



Excavations must be inspected daily by the EWMA Site Manager or EWMA Site Safety Officer. If
evidence of potential caveins or slides is observed, all work in the excavation must be suspended until
necessary steps have been taken to safeguard employees.

OPERATION OF VEHICLES NEAR EXCAVATIONS

When vehicles or heavy equipment must operate near an excavation, the sides of the excavation must
be shored or braced as necessary to withstand forces exerted by the superimposed load. Stop logs or
other types of secure barriers must be installed at the edges of the excavations.

BARRICADES AND FENCES
Excavated areas must be completely guarded on all sides with barricades or fences, as appropriate. If
barricades are used, they must be spaced no more than 20 ft apart and shall not be less than 3 ft high

when erected. A yellow or yellow and black tape, at least 1 inch wide, shall be stretched between the
barricades.

BACKFILLING

Excavated areas must be backfilled and all associated equipment must be removed from the area as
soon as practical after work is completed.
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TICKS AND TICK-BORNE DISEASES

Field personnel should be aware of an increased occurrence of tick-borne disease in the United States. In
the northeast, the most likely carriers are the whitefooted mouse and the white-tailed deer. These animals
are most prevalent in areas where suburban environments about open fields or woodlands. Although
exposure is increased in these areas, other carriers, such as dogs and horses, can be found in a variety of
environments.

All field personnel should take proper precautions to limit exposure to ticks and tick-borne diseases. These
include:

- Cinching and taping clothing at the ankles and wrists, especially the ankles. Ticks lie low on grass
blades and shrubs. They encounter your feet, ankles or lower legs and then crawl upward.

- Wear light-colored clothing to facilitate spotting the ticks, and check your clothing periodically.
Be especially careful in terrain with tall grass, bushes or woods.

- Use a tick repellant on skin or clothing. Always read the labels before using. Clothing repellents
should never be used on the skin.

- Recognize the signs of a bite or an infection. It takes several hours for a tick to attach and feed,;
removing it promptly lessens the chance of being infected.

Pregnant women should be particularly careful since the effects of the most common tick-borne disease in
the northeast, Lyme disease, upon the fetus is unknown.

If a tick is discovered on the skin, it is important to remove the entire insect as soon as possible. The most
effective method is to grasp the tick as close as possible to the mouth with tweezers or thin, curved forceps.
Then, without jerking, pull it upward steadily (a small amount of skin may be removed in the process).

After removing the tick, disinfect the bite with rubbing alcohol or povidone iodine (Betadine). Don't handle
the tick; spirochetes could enter the body through breaks in the skin. Dispose of it in alcohol or flush it
down the drain. And check the bite occasionally for at least two weeks to see if a rash forms. If it does,
you've been infected and should seek treatment promptly.

The rash appears at the bite location from two days to a few weeks after the bite. It usually starts as a small
red spot that expands as the spirochetes spread beyond the bite. Most commonly, the rash develops into a
reddish circle or oval about two to three inches in diameter. It fades with or without treatment after a few
weeks.

Much larger rashes - anywhere from 6 to 20 inches in diameter - may also occur, especially on the back.
Despite their size, large rashes may be easy to miss because they're often very faint.



Other variants include a rash with a red perimeter and a clear center and the so-called bull's-eye rash,
which consists of several concentric red rings. Rashes may vary in shape, depending on where they occur
on the body. Frequent sites are the thigh, groin, and armpits. People often develop a rash in more than one
place.

Early symptoms may include profound fatigue, a stiff neck, and flu-like symptoms such as headache,
chills, fever, and muscle aches. Since tick bites don't always produce a rash, those symptoms alone may
warrant a medical check for possible Lyme infection - especially if they occur in summer and you live in
an area that is endemic for Lyme disease.

Without treatment, the spirochetes usually multiply and the disease progressively worsens. The second
stage, occurring within weeks to months of the bite, may affect the heart and nervous system. Third is the
chronic arthritic stage, which begins up to a year or more after the bite.
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ALCONOX

Chemical family: Detergent:

Manufacturer: Alconox, Inc.
30 Glenn St. Suite 309
White Plains, NY 16603.

Supplier: Same as manufacturer.

SODIUM DODECYLBENZENESULFONATE [NOT AVAILABLE [438 MG/KG NOT-
' : : RAT ORAL AVAILABLE
1330 MG/KG
: MOUSE ORAL -
497-19-8 ~ {7-13 SODIUM CARBONATE NOT AVAILABLE 4090 MG/KG 2300 MG/M3/2H
RAT ORAL RAT
INHALATION
6600 MG/KG 1200 MG/M3/2H
MOUSEORAL  |MOUSE
INHALATION
7722-88-5  [10-30 . TETRASODIUM PYROPHOSPHATE 5 MG/M3 4000 MG/KG [Nor
o : . : RAT ORAL AVAILABLE
2980 MG/KG
MOUSE ORAL
7758-29-4  |10-30 SODIUM PHOSPHATE NOT AVAILABLE (3120 MG/KG NOT
RAT ORAL AVAILABLE
3100 MG/KG
MOUSE ORAL
>4640 MG/KG
RABBIT DERMAL

010 - ALCONOX

Note: (supplier).
CAS# 497-19-8: LD50 4020 mg/kg — rat oral.
CAS# 7758-29-4: LD50 3100 mg/kg — rat oral.
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Route of entry: Skin contact, eye contact, inhalation and ingestion.

Eye contact: May cause irritation.

Inhalation: Airborne particles may cause irritation,

Effects of chronic exposure: Contains an ingredient which may be corrosive.

Skin contact: Remove contaminated clothing.
‘ ‘Wash thoroughly with soap and water.
Seek medical attention if irritation persists.

Inhalation: Remove victim to fresh air.
- Seek medical attention if symptoms persist.

Additional information: The above information is believed to be correct but does not purport to be all
inclusive and shall be used only as a guide. This company shall not be held Liable for
any inaccuracies. ) . :

Flammability: Not ﬂammable:.

Extinguishing media: Carbon dioxide, dry chemical, foam.
Water
Water fog.

Auto—ignition temperature: Not available.

Lower flammability
limit (% vol):

010 - ALCONOX : 216
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Sensitivity to mechanical impact: Not applicable.

Rate of burning: Not available.

Leak/Spill: Contain the spill.
Recover uncontaminated material for re—use.
Wear appropriate protective equipment.
Contaminated material should be swept or shoveled into appropriate waste container
for disposal.

Handling procedures and Protect against physical damage.
‘equipment: Avoid breathing dust.
Wash thoroughly after handling,
Keep out of reach of children.
Avoid contact with skin, eyes and clothing.
Launder contaminated clothing prior to reuse.

Precautionary Measures

Respiratory/Type:

Footwear/Type: Safety shoes per local regulations.

Other/Type: Eye wash facility should be in close proximity.
Emergency shower should be in close proximity. -

Exposure limit of material: Not available for mixture, see the ingredients section. -

010 - ALCONOX 3/6




Physical state: Solid

Odor threshold {ppm): Not available.

Yapour density (air=1): Not applicable.

Evaporation rate
(butyl acetate = 1):

Not applicable.

. Freezing point (°C): Not applicable.

{water =1).

Specific gravity @ 20 °C:
- 0.85-110

Coefficient of water\oil dist.:. Not available.

Chemical family: Detergent.

Chemical stability: Stable under normal conditions.

Hazardous polymerization: Will not occur.

Hazardous decomposition
products:

See hazardous combustion products,

LD50 of preduct, species & route: > 5000 mg/kg — rat oral.

Sensitization to product: Not available.

Reproductive effects: Not available.

Mutagenicity: Not available.

010 - ALCONOX 4/6
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Waste disposai: In accordance with municipal, provincial and federal regulations.

D.O.T. CLASSIFICATION:

Not regulated.

e R s

DSL status: The supplier has certified that all substances in this product appear on the domestic
substances list. '

S

Immediate (Acute) Health Hazard: Yes.

T = = RS T T A i

SARA hazard catagories sections

311/312: Delayed (Chronic) Health Hazard: No.
Fire Hazard: No.
Sudden Release of Pressure: No.
Reactive: No.

TSCA inventory: All components of this product are listed on the TSCA inventory.

Health Hazard: 1

010 - ALCONOX 5/6




General note: This material safety data sheet was prepared from information obtained from various

sources, including product suppliers and the Canadian Center for Occupational Health
- and Safety. ' '
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Bio-Dechlor INOCULUMT™
MATERIAL SAFETY DATA SHEET (MSDS)

Last Revised: February 10, 2004

Section 1 - Material Identification

Supplier:

REGENESIS

1011 Calle Sombra

San Clemente, CA 92673

Phone: 949.366.8000

Fax: 949.366.8090

E-mail: info@regenesis.com

Chemical Name: | Soil Born Bacteria Extract Solution
“Chemical Family: . Organic Chemical

Trade Name: Bio-Dechlor INOCULUM™

Used in the remediation of contaminated groundwater
Product Use: i S : o : . ,
T (environmental applications)
Section 2 — Chemical Information
. CAS# _ Chemical
Not Available (NA) Soil Bacteria
50-21-5 Lactic Acid

8013-01-2 7 Yeast Extract




Regenesis — BDI MSDS

Section 3 - Physical Data

Physcial State: Liquid

Boiling Point: Not Determined (ND)
Flash Point: ND

Density: 1.0-1.1 g/ce

Solubility: Water

Appearance: Yellow Liquid

Odor: Very Strong Rancid Odor

Section 4 - Fire and Explosion Hazard Data

Extinguishing Media: Carbon Dioxide, Dry Chiemical Powder or Appropriate Foam.

Water may be used to keep exposed containers cool.

For hrge quantities involved in a ﬁre,-one should wear full protective clothing and a NIOSH
approved self contained breathing apparatus with full face piece operated in the pressure
demand or positive pressure mode as for a situation where lack of oxygen and excess heat are
present. '

Section 5 - Health Hazard Data

Handling: Avoid contact with skin. Avoid contact with eyes.

In any case of any exposure which elicits a response, a physician should be consulted
immediately. :

First Aid Procedures

Remove to fresh air. If not breathing give artificial respiraﬁon.'

Inhalation: In case of labored breathing give oxygen. Call a physician.

JAOperations\MSDS\BDI Page 2




Regenesis - BDI MSDS

Section 5 - Health Hazard Data (cont) -

Ingestion:
Skin Contact;

Eye contact:

No effects expected. Do not give anything to an unconscious
person. Call a physician immediately.

Flush with plenty of water. Contaminated clothing may be washed
or dry cleaned normally. :

Wash eyes with plenty of water for at least 15 minutes, lifting both
upper and lower lids. Call a physician.

‘Section 6 - Toxicological Information

May be harmful by inhalation, ingestion, or skin absorption. May

Acute Effects: cause irritation. To the best of our knowledge, the chemical,
physical, and toxicological-- - properties--- “of--- Bio-Dechlor
. INOCULUM have not been investigated.
Section 7 - Reactivity Data
Conditions to Avoid: Strong oxidizing agents, bases and acids

Hazardous Polymerization:

None known

Section 8 - Spill, Leak or Accident Procedures

After Spillage or Leakage:

Disposal:

Neutralization is not required. The area should be disinfected
with a 5% bleach solution

Laws and regulations for disposal vary widely by Ilocality.
Observe all applicable regulations and laws. This material, may
be disposed of in a solid waste landfill. Material is readily
degradable and hydrolyses in several hours.

No requirement for a reportable 'quantity (CERCLA) of a spill is known.

JAOperations\MSDS\BDI
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Regenesis - BDI MSDS

Section 9 - Special Protection or Handling

Should be stored in plastic lined steel, plastic, glass, aluminum, stainless steel, or reinforced
fiberglass containers. '

Protective Gloves: Vinyl or Rubber

Eves: Splash Goggles or Full Face Shield. Area should have approved
yes: means of washing eyes.
Ventilation: General exhaust.
Store in cool, dry, ventilated area. Protect from icompatible
Storage: . , : :
materials. =
- Section 10 - Shipping Information
D.O.T Shipping Name No limitations on shipping this material. %

Section 11 - Other Information | i

This material will degrade in the environment. Materials containing reactive clienticals should
be used only by personnel with appropriate chemical training. '

The information contained in this document is the best available to the supplier as of the time of
writing. Some possible hazards have been determined by analogy to similar classes of material.
No separate tests have been performed on the toxicity of this material. The items in this
document are subject to change and clarification as more information becomes available.

JAOperationss\MSDS\BDI Pégc 4



4. BOC GASES

MATERIAL SAFETY DATA SHEET

1. Chemical Product and Company Identification

BOC Gases, BOC Gases

Division of, _ Division of

The BOC Group, Inc _ BOC Canada Limited

575 Mountain Avenue 5975 Falbourne Street, Unit 2

Murray Hill, NJ 07974 Mississauga, Ontario L5R 3W6
TELEPHONE NUMBER: (908) 464-8100 TELEPHONE NUMBER: (905) 501-1700
24-HOUR EMERGENCY TELEPHONE 24-HOUR EMERGENCY TELEPHONE
NUMBER: CHEMTREC (800) 424-9300 NUMBER: (905} 501-0802

EMERGENCY RESPONSE PLAN NO: 2-0101

PRODUCT NAME: HELIUM, GAS

CHEMICAL NAME: Helium

COMMON NAMES/SYNONYMS: Helium; Helium, compressed; Helium-4
TDG (Canada) CLASSIFICATION: 2.2

WHMIS CLASSIFICATION: A

PREPARED BY: Loss Control (908)464- 8100/(905)501 1700

PREPARATION DATE: 6/1/95
REVIEW DATES: 6/1/99

2. Co.mpOSition,-lnformation on Ingredients

EXPOSUREVLIMITSI

Helium 99.995 to None Established Simple Asphyxiant Not Available
FORMULA; He 99,9999 ) i

CAS: 7440-59-7
‘RTECS # MH6520000

' Refer to individual state of provincial regulations, as applicable, for limits which may be more stringent than those listed here,
® As stated in 29 CFR 1910, Subpart Z (revised July 1, 1993)
3 s stated in the ACGIH 1998-1999 Threshold Limit Values for Chemical Subsumces and Physmal Apents,

OSHA Reguiatory Status: This material is classified as hazardous under OSHA regulations.

3. Hazards Identification

MSDS: G-5 : -
Revised: 6/1/99 : Page 1 of 6




ROUTE OF ENTRY:

Skin Contact Skin Absorption Eye Contact Inhalation Ingestion
No No No Yes _ No
‘HEALTH EFFECTS:
Exposure Limits Irritant . Sensitization
No ' No No
Teratogen . Reproductive Hazard Mutagen

No ‘ No No
Synergistic Effects o
None reported

Carcinogenicity: --NTP: No IARC: No.  OSHA: No

EYE EFFECTS:
No adverse effects anticipated.

SKIN EFFECTS:
No adverse effects anticipated.

INGESTION EFFECTS:
- No adverse effects anticipated.

INHALATION EFFECTS:

Product is a non-toxic simple asphyxiant. Effects of oxygen deficiency resulting from simple asphyxiaﬁts may

include: rapid breathing, diminished mental alertness, impaired muscular coordination, faulty judgement,
depression of all sensations, emotional instability, and fatigue. As asphyxiation progresses, nausea, vomiting,
prostration, and loss of consciousness may result, eventually leading to convulsions, coma, and death,

Intentional inhalation of helium balloon gas can cause asphyxiation, lung damage, and death.

~ Oxygen deﬁciency during pregnancy has produced deﬁe]op,mental abnormalities in humans and experimental
animals. : . ' :

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: None known,

NFPA HAZARD CODES HMIS HAZARD CODES RATINGS SYSTEM

Heatth: 0 ' Health: 0 0 =No Hazard
Flammability: 0 Flammability: 0 : 1 = Slight Hazard
Instability: 0O Reactivity: 0 2 = Moderate Hazard

3 = Serious Hazard
4 = Severe Hazard

4. First Aid Measures

EYES:
None required.

SKIN:
None required.

MSDS: G-5
Revised: 6/1/99 Page 2 of 6
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INGESTION:
Ingestion is not anticipated.

INHALATION: o , _

PROMPT MEDICAL ATTENTION IS MANDATORY IN ALL CASES OF OVEREXPOSURE., RESCUE
PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS. Victims
should be assisted to an uncontaminated area and inhale fresh air. Quick removal from the contaminated area
is most important. Unconscious persons should be moved to an uncontaminated area, and if breathing has
stopped, administer artificial resuscitation and supplemental oxygen. Further treatment should be '
symptomatic and supportive,

5. Fire Fighting Measures -

Conditions of Flammability: Nonflammable

Flash point: ‘Method: ‘ Autoignition
None Not Applicable Temperature: None

LEL(%): None | UBL(%): None
Hazardous combustion products: None i

Sensitivity to mechanical shock:; None

Sensitivity to static discharge: None

FIRE AND EXPLOSION HAZARDS: _ o N .
Nonflammable. Cylinder may rupture violently from pressure when involved in a fire situation.

EXTINGUISHING MEDIA:
None required. Use as appropriate for surrounding materials. .

FIRE FIGHTING INSTRUCTIONS: Firefighters should wear respiratory protection (SCBA) and full
turnout or Bunker gear. Continue to cool fire-exposed containers until well after flames are extinguished.

6. Accidental Release Measures

Evacuate all personnel from affected area. Use appropriate prdtective equipment. If leak is in container or
container valve, contact the appropriate emergency telephone number listed in Section 1 or calI your. closest
BOC location. .

7. Handling and Storage

Electrical classification:
Non-hazardous.

This gas mixture is noncorrosive and may be used with all common structural materials.

‘Use only in well-ventilated areas. Valve protection caps must remain in place unless container is secured with

valve protection outlet piped to use point. Do not drag, slide or roll cylinders. Use a suitable hand truck for
cylinder movement. Use a pressure reducing regulator when connecting cylinder to lower pressure (<3000
psig) piping or systems. Do not heat cylinder by any means to increase the discharge rate of product from the
cylinder. Use a check valve or trap in the discharge line to prevent hazardous back flow into the cylinder.

MSDS: G-5
Revised: 6/1/99 ‘Page3 of 6




Protect cylinders from physical damage. Store in cool, dry, well-ventilated area of non-combustible
construction away from heavily trafficked areas and emergency exits. Do not allow the temperature where
cylinders are stored to exceed 125 °F (52 °C). Cylinders should be stored upright and firmly secured to prevent
falling or being knocked over. Usea "first in-first out" inventory system to prevent full cylinders being stored
for excessive periods of time. '

Proper handling, storage and operation of regulating equipment and cylinders is required to safely fill helium
balloons. DO NOT ALLOW CHILDREN or unqualified people to operate balloon filling equipment.
INTENTIONAL INHALATION OF HELIUM CAN CAUSE SERIOUS LUNG DAMAGE OR DEATH. A
balloon filling helium regulator must be attached to the valve before it is opened. Close cylinder valve after
each use and when empty. Do not use in poorly ventilated area or attempt to remove stuck or jammed
protective caps. Check for leaks and do not use leaky equipment. Do not use helium unless cylinder is
properly labeled. Do not attempt to transfer helium from cylinder into any other container. Do not substitute
hydrogen (a highly flammable gas) for helium.

For additional recommendations, consult Compressed Gas Association Pamphlets P-1, P-9, P-9.1, P-18, SB-
14, and Safety Builetin SB-2. : '

Never carry a compressed gas cylinder or a container of a gas in cryogenic liquid form in an enclosed space
such as a car trunk, van or station wagon. A leak can result in a fire, explosion, asphyxiation or a toxic
exposure. ' . .

8. Exposure Controls, Personal Protection

ENGINEERING CONTROLS: :
Local exhaust to prevent accumulation of high concentrations and maintain air oxygen levels at or above
19.5%.

EYE/FACE PROTECTION:
Safety goggles or glasses as appropriate for the job.

SKIN PROTECTION:
Protective gloves of material appropriate for the job.

RESPIRATORY PROTECTION: :
Positive pressure air line with full-face mask and escape bottle or self-contained breathing apparatus should be
available for emergency use.

OTHER/GENERAL PROTECTION:
Safety shoes or other footwear as appropriate for the job.

MSDS: G-5
Revised: 6/1/99 Page 4 of 6
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9. Physical'and Chemical Properties

PARAMETER VALUE UNITS

Physical state (gas, liquid, solid) : Gas o

Vapor pressure ' : Not Available

Vapor density (Air = 1) ' 1 0.14 (Gas)

Evaporation point : Not Available

Boiling point : -452.1 °F.
1 -268.9 _ °C

Freezing point 7 ' : Not Available
: Not Available

PH : : Not Applicable

Specific gravity : Not Available

" Oil/water partition coefficient _ : Not Available

Solubility (H,0) 1 Negligible

Odor threshold . : Not Applicable -

Odor and appearance : Colorless, odorless gas

10. Stability and Reactivity

STABILITY:
Stable

INCOMPATIBLE MATERIALS:
None

HAZARDOUS POLYMERIZATION:
Does not occur,

11. Toxicological Information

Oxygen deficiency during pregnancy has produced developmental abnormalities in humans and experimental
animals. : o ‘ :

No data given in the Registry of Toxic Effects of Chemical Substances (RTEC;S)-or, Sax, Dangerous Properties
of Industrial Materials, 7th ed.

12. Ecological Information

No data given.

13. Disposal Considerations

Do not attempt to dispose of residual waste or unused quantities. Return in the shipping container
PROPERLY LABELED, WITH ANY VALVE OUTLET PLUGS OR CAPS SECURED AND VALVE
PROTECTION CAP IN PLACE to BOC Gases or authorized distributor for proper disposal.

MSDS: G-5
Revised: 6/1/99 Page 5 of 6




PROPER SHIPPING NAME: Helium, compressed Heliu mpressed
HAZARD CLASS: 2.2 . 22
IDENTIFICATION NUMBER: UN 1046 ' UN 1046
SHIPPING LABEL.: NONFLAMMABLE GAS NONFLAMMABLEE GAS

15. Regulatory Information

SARA TITLE III NOTIFICATIONS AND INFORMATION

SARA TITLE III - HAZARD CIL.ASSES:
‘Sudden Release of Pressure Hazard

16. Other Information

ACGIH
DOT
IARC
NTP

- OSHA
PEL
SARA
STEL
TDG
TLV
WHMIS

American Conference of Governmental Industrial Hygienists
Department of Transportation

International Agency for Research on Cancer
National Toxicology Program

Occupationat Safety and Health Administration
Permissible Exposure Limit

Superfund Amendments and Reauthorization Act
Short Term Exposure Limit

Transportation of Dangerous Goods

Threshold Limit Value

Workplace Hazardous Materials Information System

Compressed gas cylinders shall not be refilled without the express written permission of the owner. Shipment
of a compressed gas cylinder which has not been filled by the owner or with his/her (written) consent is a
violation of transportation regulations.

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES:

Although reasonable care has been taken in the preparation of this document, we extend no warranties and
make no representations as to the accuracy or completeness of the information contained herein, and assume
no responsibility regarding the suitability of this information for the user's intended purposes or for the
consequences of its use. Each individual should make a determination as to the suitability of the information
for their particular purpose(s).

MSDS: G-5
Revised: 6/1/99
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Hydrogen Release Compound (HRC®) -
MATERIAL SAFETY DATA SHEET (MSDS)

Last Revised: February 10, 2004

Section 1 - Material Identification

Supplier: )

REGENESIS

1011 Calle Sombra
San Clemente, CA 92673

Phone: 949.366.8000
“Fax: - 949.366.8090

E-mail: + info@regenesis.com

Chemical Name: Propanoie acid, 2-[2-[2-(2-hydroxy-1-oxopropoxy)-1- - _
: oxopropoxy}-l-oxopmpoxy] 1 2,3-propanetr1yl ester

Chenﬁcal'Fami_l):r; o Orgamc Chemical 7

Hydrogen Release Compound® (HRC®)

Trade Name: Glycerol tripolylactate and Glycerol

Product Use: (environmental applications)
Section 2 — Chemical Identification
CAS# | Chemical
201167-72-8 " Glyeerol Tripolylactate
56-81-5 | ' Glycerel
50-21-5 Laetic Acid
Section 3 - Phyéical Data
Melting Point: Not Available (NA) =
Boiling Point: - Not Determined (ND)'
Flash Point: ND

Density: 1.3 gfce

 Used to remediate contaminated soil and groundwater




Regenesis — HRC MSDS

Section 3 - Physical Data (cont)

Selubility: Acetone and DMSO
Appearance: Viscous amber gel/liquid
Odor: Not detectable

Vapor Pressure: None

Section 4 - Fire and Explosion Hazard Data .

Extinguishing Media: Carbon Dioxide, Dry Chemical Powder or Appropriate Foam.

Water may be used to keep exposed containers cool.

For large quantities involved in a fire, one should wear full protective clothing and a NIOSH !
approved self contained breathing apparatus with full face piece operated in the pressure ' 3'
demand or positive pressure mode as for a situation where lack of oxygen and excess heat
are present.

Section 5 - Toxicological Information

May be harmful by ilihalation, ingestion, or skin abserption.
May cause irritation. To the best of our knowledge, the
Acute Fffects: chemical, physical, and toxicological properties of the glycerol

tripolylactate have not been investigated. Listed below are the
toxicological information for glycerol and lactic acid.
MAS050000 ‘

RTECS#: Glycerol
SKN-RBT 500 MG/24H MLD  BIOFX* 9-4/1970
85JCAE-,207,1986 85JCAE-,207,1986
EYE-RBT 126 MG MLD 85JCAE -,656,86

Irritation data: EYE-RBT 500 MG/24H MLD AJOPAA 29,1363,46

SKN-RBT 5MG/24H SEV
EYE-RBT 750 UG SEV

J
J
l
i

JACperations\MSDS\HRC MSDS Page 2




Regenesis — HRC MSDS

Section 5 — Toxicological Information (cont)

ORL-MUS LD50:4090 MG/KG  NIIRDN 6,215,1982
FRZKAP (6),56,1977 - FEPRA7 4,142,1945
SCU-RBT LD50:100 MG/KG RCOCBS 56,125,1987
ORL-RAT LD50:12600 MG/KG  ARZNAD 26,1581,1976
THL- ARZNAD 26,1579,1978
RATLC50:>570MG/M3/1HBIO  NJIRDN 6,215,1982 -
FX*9-4/1970 TPR-RAT LD50:  JAPMAS 39,583,1950
4420 MG/KG . DMDJAP 31,276,1959
IVN-RAT LD50: 5566 MG/KG  BIOFX* 9-4/1970

. [PR-MUS LDS0: 8700 MG/KG  NIIRDN 6,215,1982

Toxicity data: '~ SCU-MUS LD50: 91 MG/KG FMCHA2-,C252,91
' IVN-MUS LD50: 4250 MG/KG ~ FMCHAZ2-,C252,91

ORL-RBT LD50: 27 GM/KG FAONAU 40,144,67
SKN-RBT LD50:>10GM/KG JIHTAB 23,259.41
IVN-RBT LD50: 53 GM/KG FMCHA2-,C252,91 .
ORL-GPG LD50: 7750 MG/KG ~ JIHTAB 23,259,1941 - |
ORL-RAT LD50:3543 MG/KG , .
SKN-RBT LD50:>2 GM/KG : C
ORL-MUS LD50: 4875 MG/KG
ORL-GPG LD50: 1810 MG/KG
ORL-QAL LD50: >2250 MG/KG

Behavioral (headache), gastrointestinal (nausea or vomiting),
Paternal effects (spermatogenesis, testes, epididymis, .$perm

Target Organ data: .
duct), effects of fertility (male fertility index, post-implantation
mortality). o
0Db2800060

RtECS#' Lactic acid

Only selected registry of toxic effects of chemical substances (RTECS) data is presented
here. See actual entry in RTECS for complete information on lactic acid and glycerol.

JAOperations\MSDS\HRC MSDS Pige 3




Regenesis — HRC MSDS

Section 6 - Health Hazard Data

Handling: Avoid continued contact with skin. Avoid contact with eyes.
In any case of amy e_xposure which elicits a response, a physician should e consulted
immediately.
First Aid Procedures
. Remove to fresh air. If not breathing give artificial respiration.
Inhalation: In case of labored breathing give oxygen. Call a physician.
. No effects expected. Do not give anything to an unconscious
Ingestion: person. Call a physician immediately.
. Flush with plenty of water. Contaminated clothing may be
Skin Contact: washed or dry cleaned normally.
. Wash eyes with plenty of water for at least 15 minutes lifting
Eye contact: beth upper and lower lids. Call a physician.
Section 7 - Reactivity Data
Conditions to Avoid: Strong oxidizing agents, bases and acids
Hazardo.us . Noﬁe Kknown
Polymerization:
Further Information: Hydrolyses in water to form Lactic Acid and Glycerol.
Section 8 - Spill, Leak or Accident Procedures
After Spillage or Neutralization is not required. This material may be burned in a
Leakage: chemical incinerator equipped with an afterburner and scrubber.
Laws and regulations for disposal vary widely by locality.
Disposal: Observe all applicable regulations and laws. This material, may

be disposed of in solid waste. Material is readily degradable and
hydrolyses in several hours.

No requirement for a reportable quantity (CERCILA) of a spiif is known.

JAOperations\MSDS\HRC MSDS

Pagc 4

'i;
i
i
i
i
H
i
]
4
H
H
:
]
1
3




Regenesis —~ HRC MSDS

Section 9 - Special Protection or Handling

Should be stored in plastic lined, steel, plastic, glass, aluminum, stainless steel or reinforced
fiberglass containers.

Protective Gloves: Vinyl or Rubber
Eves: Splash Goggles or Full Face Shield
yes: Area should have approved means of washing eyes.
Ventilation: General exhaust.
Sto.rage: Store in cfml, dry, ventilated area. Protect from incompatible i
materials.
|
I
|
|

Section 10 - Other Infm'mation

“This material will degrade in the environment by hydrolysis to lactic acid and glycerol.
Materials containing reactive chemicals should be used only by persennel with approprlate _
chemical training. X T

The information contained in this document is the best available to the supplier as of the

time of writing. Some possibje hazards have been determined by analogy to similar classes

. of material. No separate tests have been ~performed on the toxicity of this material. The
items in this document are sub;ect to change and clanf cation as more information becomes

available. S : :

JAOperations\MSDS\HRC MSDS Page 5




eXtended release formula Hydrogen Release Compound (HRC-X™)
MATERIAL SAFETY DATA SHEET (MSDS)

Last Revised: March 24, 2004

Section 1 - Material Identification

Supplier:

REGENESIS

1011 Calle Sombra
San Clemente, CA 92673 .

Phone: 949.366.8000

Fax: . 949.366.8090

Email:  info@regenesis.com

Chemtical Nafne: Fropanoic acid, 2-[2-[2-(2-hydroiy—1-oxopropoxy)—l-oxopropoxy]-
1-oxopropoxy]-1,2,3-propanctriyl ester

Chemical Family: =~ Organic Chemical

- eXtended release formula Hydrogen Release Compound
Trade Name: '

(HRCG-X™), Glycerol tripolylactate and Glycerol o
Used to remediate contaminated soil and groundwater
Product Use: . s
(environmental applications)
Section 2 — Chemical Idéntification
CAS# Chemical
201167-72-8 " Glycerol Tripolylactate
56-81-5 Glycerol

50-21-5 Lactic Acid

A1y B g




Regenesis - HRC-X MSDS

Section 3 - Physical Data

Melting Point: Not Available (NA)
Boiling Point: . Not Determined (ND)
Flash Point: ND 7

Density: 1.3 'glcc |

Solubility: Acetone and DMSQO
Appearance: | Viscous amber gelliquid
Odor: | S Not detectable . N
Vapor fressure: v None

~ Section 4 - Fire and Explosion Hazard Data

Extinguishing Media: - Carbon Dioxide, Dry Chemical Powder or Appropriate Foam.
Water may be used to keep exposed containers cool.

For large quantities involved in a fire, one _sl_m'uld wear full protective clothing and a2 NIOSH

approved  self contained breathing apparatus with full face Piece aperated in the pressure

demand or positive pressure mode as for a situation where lack of oxygen and excess heat are
present. '

Section 5 - Toxicological Information

May be harmful by inhalation, ingestion, or skin absorption. May
cause irritation. To the best of our knowledge, the chemical,
Acute Effects: physical, and toxicological properties of the glycerol tripolylactate
have not been investigated. Listed below are the toxicological
information for glycerol and lactic acid, '

MA8050000

RTECS#: - Glycerol

JAOperations\MSDS\HRC X MSDS - Page 2




Regenesis - HRC-X MSDS

Section 5 - Toxicological Information (cont)

SKN-RBT 500 MG/24H MLD BIOFX* 9-4/1970
85JCAE-,207,1986 . 85JCAE-,207,1986
s . EYE-RBT 126 MG MLD 85JCAE -656,86
Irritation data: EYE-RBT 500 MG/24H MLD AJOPAA 29,1363,46
SKN-RBT SMG/24H SEV . :
EYE-RBT 750 UG SEV
ORL-MUS LD50:4090 MG/KG NIIRDN 6,215,1982 |
FRZKAP (6),56,1977 FEPRA7 4,142,1945
SCU-RBT LD50:100 MG/KG RCOCBS 56,125,1987
ORL-RAT LD50:12600 MG/KG ARZNAD 26,1581,1976
THL- NIIRDN 6,215,1982
RATLC50:>570MG/M3/1HBIOFX*9- ARZNAD 26,1579,1978
4/1970 IPR-RAT LD50: 4420 MG/KG JAPMAS 39,583,1950
IVN-RAT LD50: 5566 MG/KG - DMDJAP 31,276,1959 ‘
SCU-MUS LD50: 91 MG/KG "~ BIOFX* 9-4/1970 \ [
Toxicity data; IPR-MUS LD50: 8700 MG/KG NIIRDN 6,215,1982
IVN-MUS LD50: 4250 MG/KG = JINTAB 23,259,1941
ORL-RBT LD50: 27 GM/KG FMCHA2-,(252,91
SKN-RBT LD50:>10GM/KG - FMCHA2-,C252,91 - : o
IVN-RBT LD50: 53 GM/KG FAONAU 40,144,67 l
ORL-GPG LD50: 7750 MG/KG JIHTAB 23,259,41 g
ORL-RAT LD50:3543 MG/KG FMCHA2-,C252,91
SKN-RBT LD50:>2 GM/KG
ORL-MUS LD50: 4875 MG/KG
ORL-GPG LD50: 1810 MG/KG
ORL-QAL LD50: >2250 MG/KG
- Behavioral (headache), gastrointestinal {(nausea or vomiting),
Paternal effects (spermatogenesis, testes, epididymis, sperm
Target Organ data: duct), effects of fertility (male fertility index, post-implantation
mortality).
0D2806000
RTECS#: -
Lactic acid

Only selected registry of toxic effects of chemical substances (RTECS)'data is presented here.
See actual entry in RTECS for complete information on lactic acid and glycerol.

IAOperations\MSDS\HRC X MSDS Page 3




Regenesis — HRC-X MSDS

Section 6 - Health Hazard Data
Handling: Avoid continued contact with skin. Avoid contact with eyes.
In any case of amy exposure which elicits a response, a physician shounld be consulted
immediately.
First Aid Procedures
. Remove to fresh air. If not breathing give artificial respiration.
Inhalation: N . - :
In case of Iabored breathing give oxygen, Call a physician.
. No effects expected. Do not give anything to an unconscious
Ingestion: : i .
person. Call a physician immediately.
Skin Contact: Flush with plenty of water., Contamm_ated clothing may be washed
or dry cleaned normally.
N “Wash eyes with plenty of water for at least 15.minutes Jifting both
Eye contact: . .
upper and lower lids. Call a physician. C g
Section 7 - Reactivity Data
Conditions to Avoid: ' Strtjng oxidizing dgénts, bases and acids
Hazardous Polymerization: None known
Further Information: E Hydrolyses in water to form Lactic Acid and Glycerol.

Section § - Spill, Leak or Accident Procedures

After Spillage or Leakage:

Disposal:

JAOperations\MSDS\HRC X MSDS

Neutralization is not required. This material may be burned in a
chemical incinerator equipped with an afterburner and serubber.

Laws and regulations for disposal vary widely by lecality.
Observe all applicable regulations and laws, This material, may
be disposed of in solid waste. Material is readily degradable and
hydrolyses in several hours.

~ No requirement for a reportable quantity (CERCLA) of a spill is known,

Page 4




Regenesis — HRC-X MSDS

Section 9 - Special Protection or Handling

Should be stored in plastic lined steel, plastic, glass, aluminum, stainless steel, or reinforced
fiberglass containers.

Protective Gloves:' ‘ Vinyl or Rubber
~ Splash Goggles or Full Face Shield
Eyes: Area should have approved means of washing
. eyes. : '
Ventilation: , ‘General exhaust.
o . Store in cool, dry, ventilated area. Protect from incompatible
Storage: - - : . . _ :
materials.

Section 10 - Other Information

This material will degrade in the environment by hydrolysis to Iactic acid and glyeerol,

Materials containing reactive chermicals should be used only by personnel with appropriate
. chemical training. o

The information contained in this document is the best available to the supplier as of the time of
writing. Some possible hazards have been detenmined by analogy to similar classes of material.
No separate tests have been performed on the toxicity of this material. The items in this
document are subject to change and clarification as more information becomes available,

JAOperations\MSDS\HRC X MSDS Page 5
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Sigma Chemical Co. : .
P.QO. Box 14508 '

St. Louis, MO 63178 USa

Tel: 314-771-%%65

MATERIAL SAFETY DATA SEEET .

SECTION 1. » ~ « - - - - - - CEEMICAL IDENTIFICATION- - - - - - -~ . - -
CATALOG #: H1758 ) ) .
NAME : . HYDROCHLORIC AQLLY B}

SRCTION 2. = w» - - - COMPOSITION/ INFORMATTON ON INGEEDIENTS - - = — w .
CRS #: 7647-03-¢ ) : .
ME': HCIL
EC NO: 231-585-7

SYNONYMS

ACIDE CHLORHYDRIQUE (FRENCH) # ACYDO CLORIDRICO (ITALTAN) % ANHYDRGUS
HYDROCHLORIC RCID' * CHLOORWATERETOF (DUTCH) * CHLORORYDRIC AQID *
CHLOROWODOR (POLYSH) * CHEORWASSERSTOFF! (GERMAN} * RYDROCHLORIDE +
HYDROGEN CHLORIDE (ACGIH:OSHA) % MURIATIC ACID * -SDIRTTS OF SALT *
CBHUTION 3. - - - — - - - = = = HAZARDE IDENTIFICATION - - - = =~ « “ - -
FABEL PRECAUTIONARY STATEMENTS .
CORROSIVE
CAUSES BURNS.
T TOXIC BY INHATATION AND IF SWALLOWED.
REACTS VICLENTLY WITH WATER. . ' P
IN CASE OF CONTACT WITH EYES, RINSE IMMEDIATELY WITH PLENTY OF
WATER AND SEEK MEDICAL ADVICE. :
TAKE OFF IMMEDYATELY ALL CONTAMINAYED CLOTHING.
WEAR SUITABLE PROTECTIVE CLOTHING, GLOVES AND EYRE/FACE

PROTECTION. )
DO NOT BREATHE VAPOR. _ . _
SECTION 4. - - - = -~ « - - - - FIRST-AID MEASURES~ ~ = = o - — o - _ _

IF SWALLOWED, WASH OUT MOUTHE WITH WATER - PROVIDED PERSON IS CONSOIOUS.
CALL A PHYSICIAN, . '
DO NOT INDUCE VOMITING. ; . : :
1F INHALED, REMOVE TO FRESH AIR. IF NOT!BREATHING GIVE ARTIFICIAL
- RESPIRATION. IF BREATHING IS DIFFICULT, .GIVE OXYGEN.
IN CASE OF SKIN CONTACT, PLUSH WITH COPIOUS AMOUNTS OF WATER
FOR AT LEAST 15 MINUTES. REMOVE CONTAMINMATED CLOTHING AND
SHOES. CALL A PHYSICTIAN. . o _
IN CASE OF CONTACT WITH EYES, PLUSH WITH COPIOUS AMOUNTS OF WATER
FOR AT LEAST 15 MINUTES, ASSURE ADEQUATE TFLUSHING BY SBPARATING
THE EYELTDS WITH FINGERS. CALL A PHYSTICIAN. '
SECTION 5. - - - = = = - = ~ PIRE FIGHTINZ MEASURES = - - - - - - - - =
EXTINGUTSHTING MEDIA ' : : ’
 CARBON DIOXIDE, DRY CHEMICAT POWDER OR APPROPRTATE FORM.
SPECTAL FIREFIGHTING PROCELCURES : :
WEAR SELF-CONTAINED BREATHYNG APPARATUS@AND PROTECTIVE CLOTHING TO
PREVENT CONTACT WITH SKIN AND EYES. :
USE WATER SERAY TO COOL FIRE-EXPOSED CONTAINERS .
UNUSTAL FIRE AND EXPLOSIONS HAZARDS .
EMITS TOXIC FUMES UNDER FIRE CONDITIONS:
" 8ECTION 6. - - = - = = « . ACCIDENTAL RELEASE MEASURES- ~ ~ = - — = = -
. WEAR SELF~CONTAINED BREATHING APFARATUS, RUBBER BOOTS ANDY HEAVY
RUBBER CLOVES, ) .
COVER WITH DRY LIME OR SODA ASH, PICK UP, XEEP IN A CLOSED CONTAINER
AND HOLD FOR WASTE DTSBOSAT. :

httpiffinfo.sial.com/cgi-bin/gx cgi/ ApplogictMSDSInfoReturnMSDS " 2m8i0]
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VENTILATE ARGA AND WASH SPILL SITE AFTER MATERTAYL, PICIOT I$ COMPLETE.
EVACUATE AREA.

!
i
§
]
?
;
|

BECTION 7. = » — - - - ‘- - - = HANDLING AmnisToRnGE~ LIPS UR
REFER TO SECTION 8.

SHCTION 8, - - - - - - EXPOSURE COHTRQLS/PERBONAL PROTECTUION- - - - - -
SAFETY SHOWER AND EYE BATH.
USE OHLY IN A CHEMICAL FUME HOOD. .
WASH CONTAMINATED CLOTHING BEFORE REUBE,
DISCARD CONTAMIMATED SHCES.
WASH THOROUGHLY AFTER HANDLING. ' . ;
0 NOT BREATHE VAEPOR. ’ . . ;
DO NOT GET IN EYES, ON SKIN, ON CLOTHING.
AVOID FROLONGED OR REPEATED EXPOSURE. .
NIOSH/MSHA-ATPROVED RESPIRATOR.
COMPATLBLE CHEMICAT-RESTISTANT GLOVES
CHEMICAT. SAFETY GOGGLES.
FACESHIELD {(8-INCH MINIMUM) .
KEBEP TIGHTLY CLOSED. . B . ;
STORE IN A COOL DRY FLACE, : ) ] ‘
. REACTS VIOLENTLY WITHE WATER. B -
MAY DEVELNP FRESSURE.
SECTION 9. ~ ~ - - = ~ « PHYSTICAT, AND CHEMICAL PROPERTIES - = i, e -
APPEARBNCE AND ODOR
LIQUID.
PHYSICAL PROPERTIES
VAPOR PRESSTRE: 409,981 MMHG
SPECTFIC GRAVITY: 1.19
VAPOR DENSITY: 1.3 G/L ' : .
SECTION 10, - - - - - - STABILITY AND RERCTELVITY - - - - - - S =
STABLLITY : Ce :
STABLE.
INCOMPATIBILITIES
DO NOT ALLOW WATER TO ENTER CONTATINER BECAUBE OF VIOLHNT REACTIQN.
EASES
AMINES -
ATKALT METALS _
COPPER, COPPER ALLOYE
ALTIMINUM
HAZARDGOUS COMBUSTION OR DECOMBOSITION PRUDUCTS
EYDROGEN CHLORIDE GAS
HAZARDOUS POLYMERIZATION -
WILL NOT OCCUR. _ o : _ :
SECTION 11. - - ~ = = - - -~ - TOXICOLOGICAL' INFORMATION - =« - - = = - =
' ACUTE EFPECTS .
MAY BE HARMFUL IF ABSORBED THROUGH THE SKIN S ;
MAY BE HARMFUL IF SWALLOWED. _ é
MATERIAL IS EXTREMELY DESTRUCTIVE O TISSUE OF THE MUCOUS MEMBRANES :
AWD UPPER RESPIRATORY TRACT, EYES AND SKIN.
INHALATION MAY RESULT IN SPASM INFLAMMATION AND EDEMIL OF THE
LARYNX AND BRONCHT, CHEMICAL FNEUMONITIS AND PULMONARY EDEMA.
SYMPTOMS OF ‘EXPOSURE MAY INCLUDE BURNING SENSATION, COUGHING,
WHEEZING, LARYNGITIE, SHORTNESS OF BREATH, HEADACHE, MAUSES, AND
VOMITING., - : '
CARUSES BURNS. ' C
MATERIAYL, IS EXTREMELY DESTRUCTIVE TO TUE TISSUE OF THE MUCOUS MEMERANES
AND UPFER RESPIRATORY TRACT.
MAY BE FATAL IF INHALED, SWALLOWED, OR ABSORBED THROUGH SKIN.
RTECS #: MW4025000
HYDROCHLORIC ACID : ‘ B i
IRRITATION DATA Co i

EYE-RET 5 MG/305 RINSE MLD ; TXCYAC 23,281,1982 o
TOXIEITY DATR _ _; ‘

ORL-MAN LDLO:2857 UG/KG : MJAUAJ .58,28,1993

ORL-WMN LDLO:420 UL/KG : JITOEX 9,351,199%

hftpi/finfo.sial.com/cgi-bin/gx.cg/ADPlogictMSDSInfy ReturrMSDS - 2128/01
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: Page 3 of 4 |
THL-HMN LCLO:1300 PPM/30M . A9ZWAE -,207,1968
IHL~BMIY LOCLO:3000 PPM/S5M TABIAZ 3,231,1933
UHR-MAN LDLO:B1 MG/KG : . "BSDCRI 2,73,1970
THL~RAT LC50:3124 PEM/1H . . AMRL** TR-74-78,1974 .
IHL-MUS LCS50:1108 PPM/1H : JCTTODH 2,61,197& ]
IPR-MUS LD50:40142 UG/KS . CORERF 356, 1043,1963

ORL-RBT ID50:00 MG/KG o BIZEAZ 134.437,1923

TARGET CORGAN DATA T S
SENSE CRGANS AND SPECIAL SEMSES (OTHER EYE EFFECTS)

- VASCULAR (BP LOWERING NOT CHARACTERIZED. IN AUTONCMIC SECTION)
LUNGS, THORAX OR RESPIRATION (RESPIRATORY DEPRESZSION)
LUNGS, THORAX QR RESPIRRTION (RESPIRATORY STTIMULATION: A
GASTROINTESTINAL {CHANGES IN STRUCTURE OR FUNCTION OF ESOPHAGUS)
SKIN AND APPENDAGES (AFTER SYSTEMIC EXPOSURE: DERMATITIS, OTHER)
ONLY SELECTED REGISTRY OF TOXIC EFFECTS: OF CHEMICAL SUBSTANCES
(RTECS) DATA IS PRESENTED HERF., SEE ACTUAL ENTRY IN RTECS FOR
COMPLETE INFORMATION. P D

SECTION 12. - - - = = = — = — ECOLOGICAL INFORMATION - - - - - & - = o .
DATA NOT YET AVATLABLE, : o _
SECTION 13. = - = = = = - - = DLSPOSAL CONSIDERATIONS - « « = = = — - -

CONTACT A LICENSED PROFESSIONAL WASTE DISPOSAL SERVICE T0 DISPOSE OF
THIS MATERIAL, . ‘ o S
ORSERVE ALL FEDERRL, STATE AND LOCAL ENVIRCNMENTAL REGULATIONS. .
SBECTION 14. - = = = « - - - - . TRANSPORT INFORMATION - - e a e L
CONTACT SIGMA CHEMICAL COMPANY FOR TRANBPORTATION INFORMATION. :
SECTION 15. - ~ = = = w - - _ REGULATORY INFORMATION - - - = = - - - — -
EUROPEAN INFORMATION . B _ o '
E¢ INDEX NO: 017-082-00-2
© CORROSTIVE ’ ’ '
R 23
CTOXIC BY INHATATTON.
‘R 35 ' : : . . _ .
CAUSES SEVERE BURNS. ol : _ S |
KEEP CONTAINER IN A WELL-VENTILATED PLACE,
8 2¢ : . .
IN CASE QF CONTACT WITH EYES, RINSE IMMEDIATELY WITH PLENTY OF
WATER AND SEEK MEDICAL ADVTOR. .
8 ag/27/39 T o
WEAR SUITABLE PROTECTIVE CLOTHING, GLOVES AND EYH/FACH
PROTECTION. : : :
8 4§ _ v :
IN CASE OF ACCIDENT OR IF YQU FEEL UNWELL, SEEK MEDICAL ADVICE
IMMEDIATELY (SHOW TEE LABEL WHERE POSSIBLE) .
REVIEWS, STANDARDS, AND REGULATIONS :
OEL=MAK, - :
RCGIH TLV-CL 5 DEM ] DTLVE* TLV/BEL,199% f
IARC CRNWCER REVIEW:HUMAN INADEQUATE EVIDENCE IMEMDT $4,189,1992
IARC CANCER REVIEW:ANIMAL INADEQUAYSE HVIDENCE IMEMDT 54,189,1992
IARC CANCER REVIEW:GROUP 3 : IMEMDT #4,189,1892
EPA PIFRA 1988 PESTICIDE SUBJECT TO REGISTRATION OR RI-REGISTRATLON
EEREARC B&,7740,1985 .
MSHA STANDARD:ATR-CL 5 PPM (7 MG/M3)
DTS+ 3,129,1371 o
OSHA PEL (GEN INDU)}:CL 5 PPM (7 M&/M3)
CEFRGBR 29,1510.1000,1554
OSHA. PEL (CONSTRUC):CL 5 PPM (7 MG/M1)
CFRGER 29,1926.55,1994 -
OSHA PEL (SEIPYARD}:CL 5 FPM (7 M&/M2)
- CFRGBR 29,19%5_10600,1993
~  QSHA PEL (FED CONT}:CL 5 PPM (7 MG/M3)
' CFRGBR 41,50-204.50,1994 : )
OEL-AUSTRALTA: TWA 5 PPM (7 MG/M3), JAN18S3
CEL-AUSTRIA: MAK 5 PEM (7 MG/M3), JAN1999
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OEL~-BELGIUM: STEL 5 PPM (7.7 MG/M3), JAN1933
OEL-DENMARK: TWA 5 P¥M (7 Mag/M3), JANlegs
CEL~FINLAND: STEL 5 PEM (7 WG/M3), BKIN, JAN1S9S
OEL-FRANCE: VLE 5 PPM (7.5 MG/M3}, JAN19S59
CEL-GERMANY : MAK & PEM (7 MG/M3)}, JAN1SSH
OEL-HUNGARY: STEL 5 MG/M3, JEN1993
OEL-JAPAN: STEL 5 PPM (7.5 MG@/M3), JAN1939
OEL-NORWAY: TWA S PPM (7 MG/M2), JAN1BO9
OBEL-THEE PHILIPFINES: TWA S PBEM (7 MG/M3), JAN19%3 . : ;
OEL-POLAND: MAC({TWA) 5 MG/M3, CEILING 7 MG/M3, JAN1999 |
OEL-RUSSIB: STEL 5 PEM (5 MG/M3), JhWiusz . : ;
QOEL-SWEDEN: STEL 5 PEM (8 MG/M3I) JaNiowy )
CEL-SWITZERLAND: MAK-W 5 PPM (7.5 M@/M3), ch; W 1o PEM {15 MG/M3),
JAN1999 :
QEL-THAILAND: TWA S ppm {7 MG/M3), JAN1993
OEL-TUREEY: TWA 5 PPM (7 MG/M3I), JAN19593
OEL-DNITED KTNGDOM: LTEL 5 PPM (7 MG/M3), STEL 5 PPM {7 MG/M3), JAN1953 -
OEL IN ARGENTINA, BULGARIA, COLOMBIA, JORDAN, KOREA CHECK ACGIH TLV; ' ‘
OEL IN NEW ZEALAND, SINGARORE, VIETNAM CHRCK ACGIH TLV
NIOSH REL TO HYDROGEN CHLORIDE-AIR: CL 5 PPM
NIOSH* DHHS #92-104,1993
WOHE 1574: HZD 35580; NIS 360; TNF B7434; Nos 156; TNE B24%985 :
NOES 15B83: HZD 33590,—' NIS 2321; TNF 602309; NOS 1R3; 7NK 1238572; TFE
368130
EFA GENETOX PROGRAM 1955 NEGATTVE: CELL TRANSFORM. -s;w/s:m
EFA TSCA SECTION &({B) CHEMICAL INVENTORY
EPA TSCA SECTION 8(D) UNPUBLISHED HEALTH/SAYETY STUDIES -
.EPA TECA SECTION 8{E) RISK MOTIFICATION, SEHQ- 0892 5248
ON EFA IRIS DATABASE
EPL TSCA TEST SUEMISSION (TSCATS) DATA BASSH, DC‘I‘OBER 2000
NIOSH ANBLYTTOAT, METHOD, 1994: MIDS, INORGANIC, 7303 S
U.S5. INFORMATION ;
THIS FRODUCT IS SUBJECT TO SARA SECTION 313 REPO‘RTING REQUIREMEHTS
SECTION 16. ~ - - ~ = —= = - - — OTHER JHFORMATION- - - - = — - = = — = .
THE ABOVE INFORMATION 15 BELIEVED TO BE CORRECT EUT DOES NOT PURPORT 70
BE ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. S-GMA, ALDRICH,
FLUKR SHALL NOT BE HELD LYABLE FOR ANY DAMAGE RESULTING FROM HANDLING
OR FROM CONTACT WITH THE ABOVE FRODUCT. SEE REVERSE &IDE OF INVOICE OR
PACKING SLIP FOR ADDITIONAL: TERMS AND CONDITIONS OF SALE.
COPYRIGHT 19929 BIGMA-ALDRICH cO. '
LICENSE GRANTED TO MAKE UNLIMITED PAPER COPIES FOR INTERNAL USE ONLY

T
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Material Safety Data Sh‘eet

Isobutylene

Section 1. Chemical product and company identification

Product Name ! Isobutylene '
Supplier : AIRGAS INC., on behaif of its subsidiaries
259 North Radnor-Chester Road
Suite 100

Radnor, PA 19087-5283
1-610-887-5253

Product use : Synthetic/Analytical chemistry.
MSDS# i > 001031
Date of 1 41312007
Preparaticn/Revision
In case of emergency @ 1-866-734-3438 _
Section 2. Hazards identification
Physical state o : Gas. (COLORLESS LIQUEFIED COMPRESSED GAS WITH A SWEET GASOLINE-
LIKE ODOR) .
Emergency overview : Waming! ' '
: ~ FLAMMABLE GAS.

CONTENTS UNDER PRESSURE.
VAPOR MAY CAUSE FLASH FIRE.

Keep away from heat, sparks and flame. Do not puncture or incinerate c_bntainer. Keep: . :

container closed. Use only with adequate ventilation.
Contact with rapidly expanding gases can cause frostbite.

Routes of entry : Inhalation
Potential acute health effects :
Eves ' : No known significant effects or critical hazards.
Skin _ : No known significant effects or critical hazards.
inhalation : Acts as a simple asphyxiant.
Ingestion : Ingestion is not a normal route of exposure for gases
Potential chronic health : CARCINOGENIC EFFECTSNot available.
effects : MUTAGENIC EFFECTS Not available,
TERATOGENIC EFFECTS Not available.
Medical conditions : Acute or chronic respiratory conditions may be aggravated by overexposure to this gas.

aggravated by overexposure '
See toxicological Information (section 11)

Section 3. Composition, Information on Ingredients

Name CAS number % Volume Exposture limits
Isobutylene 115-11-7 100 Del Lietuvos Higienos Normos (Lithuania,
1212001)..

TWA: 100 mg/m?® 8 hour(s). Form: All forms

Section 4. First aid measures |

No action shall be taken invelving any personal risk or without suitable training.If fumes are still suspected to be present,
the rescuer should wear an appropriate mask or a self-contained breathing apparatus.It may be dangerous to the person
providing aid to give mouth-to-mouth resuscitation.

Eye contact : In case of contact, immediately flush eyes with plenty of water for at least 15 minutes.
_ ‘ Get medicat attention if imitation occurs.
Skin contact _ : : In case of contact, immediately flush skin with plenty of water. Remove contaminated

clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse.
Get medical attention.
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Iscbutylene

Frostbite : Try to warm up the frozen fissues and seek medical attention.
Inhalation : Ifinhaled, remove to fresh air. If breathing is difficult, give oxygen. If not breathing, give
artificial respiration. Get medical attention.
Ingestion : : Do NOT induce vomiting unless directed to do so by medical personnel. Never give
" anything by mouth to an unconscious person. Get medical attention if symptoms
appear.

Section &. Fire fighting measures

Flammability of the product : Flammable.

Auto-ignition temperature  : 465°C (869°F)

Flammable limits : Lower: 1.8% Upper: 9.6%

Products of combustion : These products are carbon oxides (CO, CO2).

Fire hazards in presence of : Extremely flammable in presence of open flames, sparks and static discharge, of
various substances oxidizing materials.
Fire fighting media and : In case of fire, use water spray (fog), foam, dry chemicais, or CO ».
instructions
if involved in fire, shut off flow immediately if it can be done without risk. Apply water
from a safe distance to cool container and protect surrounding area.
Extremely flammable. Gas may accumulate in confined areas, travel considerable
distance to source of ignition and flash back causing fire or explosion.
Special protective : Fire fighters should wear appropriate protective equipment and self-contained breathing
equipment for fire-fighters apparatus (SCBA) with a full facepiece operated in positive pressure mode. .

Section 6. Accidental release measures

Personal precautions : Immediately contact emergency personnel. Keep unnecessary personnel away. Use
suitable protective equipment (Section 8). Shut off gas supply if this can be done safely. -
_ Isolate area uniil gas has dispersed. _ _ .
Environmental precautions : Avoid dispersal of spilled material and rundff and contact with soif, waterways, drains
and sewers.

Section 7. Handling and storage

. Handling : : Keep container closed. Use only with adequate ventilation. Keep away from heat,
sparks and flame. To avoid fire, minimize ignition sources. Use explosion-proof -
electrical (ventilating, lighting and material handling} equipment. Do not puncture or
incinerate container. High pressure gas. Use equipment rated for cylinder pressure.
Close valve aiter each use and when empty. Protect cylinders from physical damage; do
not drag, roll, slide, or drop. Use a suitable hand truck for cylinder movement. .

Storage : Keep container tightly closed. Keep container in a cool, well-ventilated area. Cylinders
should be stored upright, with valve protection cap in place, and firmly secured to
prevent falling or being knocked over. Cylinder temperatures should not exceed 52 °C

{125 °F). .
Section 8. Exposure Controls, Personal Protection

Engineering controls : Use only with adequate ventilation. Use process enclosures, local exhaust ventilation, or
. other engineering controfs to keep airborne levels below recommended exposure limits,
The engineering controls also need to keep gas, vapor or dust concentrations below any
explosive limits. Use explosion-proof ventilation equipment.

Persenal protection

Eyes : : Safety eyewear complying with an approved standard should be used when a risk
assessment indicates this is necessary to avoid exposure to liquid spiashes, mists or

. dusts.

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

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

Respiratory : Use a properly fitted, air-purifying or air-fed respirator complying with an.approved
standard if a risk assessment indicates this is necessary.Respirator selection must be
based on known or anticipated exposure levels, the hazards of the product and the safe
working limits of the selected respirator. ' :

The applicable standards are (US) 29 CFR 1910.134 and (Canada) Z94.4-93 .

Hands : Chemical-resistant, impervious gioves or gauntlets complying with an approved standard
. - should be worn at all times when handling chemical products if a risk assessment
indicates this is necessary. s -

Personal protection in case : . A self-contained breathing apparaius should be used to avoid inhalation of the product.
of a large spill '

Consult local authorities for acceptable exposure limits.

Section 9. Physical and chemical properties

Molecular 'weight : 56.12 g/mole

Molecular formula - : C4-H8

Boiling/condensation point : -6.89°C (19.6°F)

Melting/freezing point : -139.99°C (-220°F) .

Critical femperature 1 144.8°C (292.6°F)

Vapor pressure’ - _ : 243 psig

Vapor density ' : 1.9 (Air=1)

Specific Volume (f£'Nlb) : 6.68449 |
Gas Density (Ib/ft%) : 0.1496
Section 10. Stability and reactivity |
Stability and reactivity "+ The product is stable. '
Incompatibility with various : Extremely reactive or incompatible with oxidizing agents.
substances '

Section 11. Toxicological information

Other toxic effects on ¢ No specific information is available in our database regarding the othé‘r toxic effects of

humans this material for humans. '

Specific effects
Carcinogenic effects ¢ No known significant effects or critical hazards.
Mutagenic effects : No known significant effects or critical hazards. ;
Reproduction toxicity - = No known significant effects or critical hazards.

Section 12. Ecological information

Products of degradation : These products are carbon oxides (CO, CO ;) and water. 7 }
Toxicity of the products of : The product itself and its products of degradation are not toxic.

biodegradation '

Environmental fate : Not available.

Environmental hazards : No known significant effects or critical hazards.

Toxicity to the environment : Not available.

Section 13. Disposal considerations

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

Section 14. Transport i-nformation

Regulatory
information

UN number

Proper shipping
name

Class

Packing group

Additional
information

DOT Classification

UN1055

ISOBUTYLENE SEE
ALSO PETROLEUM
GASES, LIQUEFIED

21

Not appﬁcable. (gas}.

‘Himitation:

Limited

quantity

Yes.

Packaging
instruction

Passenger
Aircraft
Quantity

Forbidden.

Cargo Alrcraft
Quantity
limitation: 150
kg '

Special

19,750

™ne Classification

UN1055

ISOBUTYLENE

21

Not applicable {gas).

| Quantity

" | Passenger

Explosive
Limitand
Limited

Index
0.125

ERAP Index
3000

Carrying Ship
Index
Forbidden

Passenger

Carrying
Road or Rail

Index
Forbidden

Special

provisions
29

Mexico
Classification

UN1055

ISOBUTYLENE SEE
ALSC PETROLEUM
GASES, LIQUEFIED

2.1

Not applicable (gas).
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Isobutylene

Section 15. Regulatory information

United States
U.S. Federal regulations : TSCA 8(b} inventory: 2-Methylpropene(isobutylene)

SARA 302/304/311/312 extremely hazardous substances: No products were found,
SARA 302/304 emergency planning and notification: No products were found.

SARA 302/304/311/312 hazardous chemicals: 2-Methylpropene(lsobutylene)

SARA 311/312 MSDS distribution - chemical inveniory - hazard identification:
2-Methylpropene(Isobutylene): Fire hazard, Sudden Release of Pressure

Clean Water Act (CWA) 307: No products were found.

Clean Water Act (CWA) 311: No products were found.

Clean air act (CAA) 112 accidental release prevention: 2-Methylpropene(Isobutylene)
Clean air act (CAA) 112 regulated flammable substances: 2-Methylpropene(iscbutylene)
Clean air act (CAA) 112 regulated toxic stbstances: No products were found.

State regulations : Pennsylvania RTK: 2-Methylpropene(isobutylene): (generic environmental hazard)
Massachusetts RTK: 2-Methylpropene(lsobutylene)
New Jersey: 2-Methylpropene(lsobutylene)

Canada

WHMIS (Canada) : Class A: Compressed gas.
) Ciass B-1: Flammable gas.

CEPA DSL.: 2-Methylpropene(lsobutylene)

Section 16. Other information

- United Stafes

Label Requirements 1 FLAMMABLE GAS.
' ' CONTENTS UNDER PRESSURE.
VAPOR MAY CAUSE FLASH FIRE.
Canada .
Label Reguirements : Class A: Compressed gas.
 Class B-1: Flammable gas.
Hazardous Material : e
Inform