0
G

Geotechnical

Environmental

Water Resources

Ecological
Site Characterization Work Plan

Hornell Former MGP Site

Hotnell, New Yotk
ACO #A8-0634-02-10
Site # 8-51-032

Submitted to:

National Fuel Gas Disttibution Cozp.
6363 Main Street

Williamsville, NY 14221

Submitted by:

GEI Consultants, Inc.

1301 Ttumansbutg Road, Suite N
Ithaca, NY 14850

607-216-8955

September 2010
102260

o Codt

Bruce D. Coulombe, P.G.
Project Manager




SITE CHARACTERIZATION WORK PLAN
HORNELL FORMER MGP SITE
SEPTEMBER 2010

Table of Contents

Abbreviations and Acronyms i
1. Introduction 1
1.1  Work Plan Status 1

2. Site Background 2
2.1  Site Location and Description 2

2.2 Site History 2

2.2.1 MGP History 2

2.2.2 Post MGP History 3

2.3 Previous Investigations 3

3. Summary of Records Search 5
3.1 Records Search Scope of Work 5

3.2  Records of Materials Handling, Storage Processes, and Waste Generation 5

3.3 Possible Subsurface Structures 5

3.4 Environmental Records Search 6

3.5 Identity of Other PRPs 6

4. Scope of Work 7
4.1  Preliminary Site Visit 7

4.2 Field Investigation Preparation and Mobilization Activities 8

4.2.1 Site Access 9

4.2.2 Utility Location 9

4.3  Field Investigation Sampling and Analysis 9

4.3.1 Test Pit Excavation 9

4.3.2 Surface Soil Sampling 10

4.3.3 Soil Borings 11

4.3.4 Monitoring Well Installation 12

4.3.5 Air Monitoring 13

4.3.6 Waste Disposal Sampling 14

4.3.7 Well Development 14

4.3.8 Groundwater Sampling 14

4.3.9 Soil Vapor Intrusion Evaluation 15

4.3.10 Site Restoration 16

4.4  Qualitative Human Health Exposure Assessment 16

45  Survey and Sample Point Location 16

4.6  Decontamination 16

4.7 IDW Management 17

4.8 QA/QC and Data Validation 17

4.9  Other Potential SC Activities 17

GEI@



SITE CHARACTERIZATION WORK PLAN
HORNELL FORMER MGP SITE
SEPTEMBER 2010

5. SC Report Preparation 19
6. Schedule 20
7. References 21

GEI@



SITE CHARACTERIZATION WORK PLAN
HORNELL FORMER MGP SITE
SEPTEMBER 2010

Table of Contents (cont.)

Tables

1 Site History
2 Property Ownership Information
3 Sample Descriptions, Rationale and Analysis

Figures

1 Site Location Map
2 Site Layout and Previous Locations
3 Proposed Sampling Locations

Appendices

A Community Air Monitoring Plan
B Health and Safety Plan
C Standard Operating Procedures
- PM-001 Public Utility Markout
- RE-001 Site Reconnaissance
- FD-001 Field Notebook
- FD-002 Field Observation Report
- FD-003 Sampling Handling and Chain-of-Custody
- FD-004 Photo Documentation
- DM-002 Hollow-Stem Auger
- DM-006 GeoProbe™ Direct-Push Boring
- DM-007 Monitoring Well Construction and Installation
- DM-009 Monitoring Well Development
- SC-002 Sample Handling
- SC-003 Investigation Derived Waste
- SC-004 Head Space VOC Screening
- SM-001 Soil Sampling Including Split-Spoon
- SM-003 Soil Classification
- SM-004 Test Pit Excavation
- GW-001 Water Level Measurement
- GW-002 Light Non-Aqueous Phase Liquid (LNAPL) Measurement
- GW-003 Low Flow (Low Stress) Groundwater Sampling
- AR-002 Suspended Particulate Matter in Ambient Air Using the MIE DataRam™
Real-Time Aerosol Monitor (Portable)
- SG-001 General Guidance on Soil Vapor Intrusion Evaluations
- SG-002 Soil Vapor Sample Collection
- SG-003 Sub-Slab Soil Vapor Collection
- SG-004 Ambient Air Sample Collection

GEI@



SITE CHARACTERIZATION WORK PLAN
HORNELL FORMER MGP SITE
SEPTEMBER 2010

- QA-001 Equipment Decontamination

- QA-002 Field and Laboratory Quality Control Procedures
D Quality Assurance Project Plan
E NAPL Contingency Plan

\\Gtb1v-fs01\Data\WPROC\Project\NixonPeabody\NFG_Hornell 102260\Revised SC Work Plan Sept 2010\Revised Hornell SC Work Plan 9 28 10.docx

©
GEIR=



SITE CHARACTERIZATION WORK PLAN
HORNELL FORMER MGP SITE

SEPTEMBER 2010

Abbreviations and Acronyms

ACGIH
ACO
AOC
BTEX
CAMP
CERCLA

CHSS
COC
DER
DNAPL
DUSR
ECL
EDR
ELAP
FOIL
FSP
FWRIA
GEl
HASP
HSA
IDW
IRM
LNAPL
MGP
MNA
MS/MSD
NAPL
NAVD88
NTU
NYSASP
NYSDEC
NYSDOH
ORP
OSHA
PAH

PID
PM-10

PPE
PRP
PSC

American Conference of Government Industrial Hygienists
Administrative Order on Consent

Area of Contamination
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EPA Comprehensive Environmental Response, Compensation, and
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Corporate Health and Safety Specialist
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Data Usability Summary Report

New York State Environmental Conservation Law
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Field Sampling Plan

Fish and Wildlife Resources Impacts Analysis

GEI Consultants, Inc.

Health and Safety Plan
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Oxidation reduction potential

Occupational Health & Safety Administration
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Particulate matter less then 10 micrometers in diameter (Respirable
Particulates)

Personal Protective Equipment

Potential Responsible Party

New York State Public Service Commission
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PVC Polyvinyl Chloride

QAPP Quality Assurance Project Plan

QA/QC Quiality Assurance/Quality Control
RCRA Resource Conservation and Recovery Act
RI Remedial Investigation

RSCO Recommended Soil Cleanup Objectives
SC Site Characterization

SCGs Standards, Criteria Or Guidance

SCOs Soil Cleanup Objectives

SOP Standard Operating Procedure

SvVOoC Semi-Volatile Organic Compound

TAL Target Analyte List

TCL Target Compound List

TIC Tentatively Identified Compound

U.S. DOT United States Department of Transportaion
U.S. EPA United States Environmental Protection Agency
UST Underground Storage Tank

VvVOC Volatile Organic Compound
MEASUREMENTS

cf Cubic foot

I.D. Inner diameter

msl Mean sea level

NTUs Nephelometric turbidity units

OD Outer diameter

ppm Parts per million

ug/m?® Micrograms per cubic meter
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1. Introduction

On behalf of our client, National Fuel Gas Distribution Corporation (National Fuel Gas), GEI
Consultants, Inc. (GEI) has prepared this Site Characterization (SC) Work Plan for the Hornell
Former Manufactured Gas Plant (MGP) site located in the City of Hornell, Steuben County, New
York. Figure 1 shows the location of the Hornell Former MGP site. National Fuel Gas and the
New York State Department of Environmental Conservation (NYSDEC) have entered into an
Administrative Order on Consent (ACO) and administrative settlement #A8-0634-02-10 to
evaluate environmental conditions at the Hornell Former MGP. This Work Plan has been
prepared and will be submitted to the NYSDEC and the New York State Department of Health
(NYSDOH) for review and approval as a requirement of the ACO. Implementation of the scope
of work described in this plan is intended to generate sufficient data to complete the SC. The
Work Plan has been prepared in accordance with the document entitled, “NYSDEC Technical
Guidance for Site Investigation and Remediation (DER-10),” issued May 3, 2010 [NYSDEC,
2010].

The purpose of this Work Plan is to describe the methods and procedures to be implemented in
performing a site characterization of the former MGP site. This Work Plan includes the
following components:

= A brief site history of the Hornell Former MGP; and
= The scope of work for a site characterization of the Hornell Former MGP site.

Appendices to the Work Plan include the following:

= A Community Air Monitoring Plan (CAMP) is included as Appendix A;

= Asite-specific Health and Safety Plan (HASP) is included as Appendix B;

= Standard Operating Procedures (SOPs) are included as Appendix C;

= A Quality Assurance Project Plan (QAPP) is included as Appendix D; and

= A Non-Aqueous Phase Liquid (NAPL) Contingency Plan is included as Appendix E.

1.1 Work Plan Status

Based on their review of the site history, previous investigations, and current site conditions, the
NYSDEC has requested that an expedited SC be performed at the Site. If necessary and to the
degree that the scope of work for the SC can be expanded safely and within the work area
defined by access agreements, additional tasks for accomplishing a Remedial Investigation (RI)
will be performed during this mobilization as is reasonable and practical.

©
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2. Site Background

2.1 Site Location and Description

The Hornell Former MGP site is located at the corner of Canisteo and Franklin Streets at the
southwest side of the downtown area of Hornell (Figure 1). The Site is on the border between the
modern and historic commercial/industrial area and a residential area. It is located on a property
that is bounded by Franklin Street, Canisteo Street, and by residential properties fronting on
Albion Street to the south and fronting on Hill Street to the west of the site (Figure 2).

The Site is made up of two parcels. The western portion of the site is a parcel owned by the City
of Hornell with dimensions of approximately 30 by 120 feet, with the narrow portion fronting
Franklin Street. The balance of the site is comprised of a portion of a property owned by Maple
City Lodging Partnership. The portion of this property which was previously used for gas
production or storage extends from the City property at the west to Canisteo Street to the east,
with approximate dimensions of 375 by 125 feet.

The eastern third of the Site is currently developed as part of the Comfort Inn Hotel, with a
portion of the building and parking areas present on the property. The central and western
portion of the Site is a grassy vacant lot. A line of trees is found along the southern property line
which borders residential backyards. The site is generally flat-lying and does not appear to have
any surface water features present.

To the north and east across Franklin and Canisteo Streets, respectively, the Site is bordered by
commercial properties. Single-family residential properties are found to the northwest, and
directly bordering the Site to the west and south sides. Approximately 120 feet to the northeast
of the Site is the active Norfolk Southern railroad line.

2.2 Site History

The history of the Hornell Former MGP site and surrounding area was developed through the
review of available historic Sanborn Fire Insurance (Sanborn) maps and the Browns Directory of
American Gas Companies (Browns Directory), as well as historical photographs and documents
obtained from sources on the Internet, and documents provided by the City of Hornell to
National Fuel Gas pertaining to the redevelopment of a portion of the site in 1989 to 1990. A
summary of the known events in the history of the site is presented in Table 1.

2.2.1 MGP History

From the available sources, it is unknown when the Hornell MGP was constructed and began
operations. The earliest record of the site which has been obtained shows the MGP present on a

©
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map of Hornellsville (the original name of the community) in 1873 [Beers, 1873] as the
McDougal & Avery Gas Works. The MGP is listed in the first Browns Directory [1887], and
shown on the first Sanborn map of the site (1888). Both carbureted water gas (Lowe method)
and coal gas production methods were used during the known history of the site. A cited method
identified as the “English” method is believed to be a form of carbureted water gas. The end of
gas production is uncertain. The last Browns Directory citation for gas production was in 1899.

In 1900 Browns Directory states that the gas company was now distributing natural gas. One
reference states that gas was piped to Hornell beginning in 1898, and that from 1918 to 1932,
part of this gas came from oil wells to the southwest [Baldwin, 2004]. Information provided by
the NYSDEC from a review of Public Service Commission (PSC) records indicates that oil gas
was produced by the Hornell Gas Light Company from 1926 to 1932. This could not be
confirmed, as the 1926 Sanborn map does not indicate the presence of gas-producing equipment
at the site, and the Browns Directory listings for these years do not reference any form of gas
production for Hornell. Natural gas storage and distribution at the site occurred until around the
late 1940s or early 1950s. At that time, the last gas holder (Holder C) was removed from the
site.

A period of “urban renewal” took place in Hornell in the 1960s. During this time the “subway”
underpass beneath the Norfolk Southern railroad lines was filled, and replaced by a new arterial
road over the rail lines. The remaining MGP structures were demolished in 1976, according to
the building permit for wrecking issued at that time.

2.2.2 Post MGP History

There is presently little information available regarding use of the site after it was no longer used
for gas storage. The site remained generally vacant and was used as a park. In 1989 the City of
Hornell began investigation of the eastern portion of the property for construction of a new
Comfort Inn hotel. At that time, it appeared that the City owned the former gas company
property along Franklin Street, and the property along Canisteo Street between Franklin and
Spruce Streets. The City acquired the site in 1980 and the Quit Claim Deed was issued in 1989.
The property was subsequently sold to the Hornell Industrial Development Agency in 1993 for
development.

2.3 Previous Investigations

Documents from the City of Hornell which were provided by National Fuel Gas describe work
which was performed prior to the construction of the Comfort Inn in 1989 and 1990. At that
time the former gas company property, along with other commercial properties to the south
along Canisteo Street, were owned by the City. In 1989 seven geotechnical soil borings were
advanced on the proposed Comfort Inn property (Figure 2). These borings found that the soil
conditions in the upper 25 feet are generally as follows:
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= A zone of fill soils 4 to 6 feet thick below a topsoil layer. The fill contains occasional
brick, ash, and cinders.

= A mixed silt unit with some amounts of clay and sand, approximately 5 to 6 feet thick.

= A sand and gravel unit, beginning at 7 to 12 feet below ground surface (bgs) and
extending to the base of all site borings (27 feet). The sand and gravel unit is expected to
extend to bedrock; the result of glacial outwash filling the valley.

= Based on the topography and geology of the site, bedrock beneath the site is expected to
be approximately 100 feet.

In 1990, a Phase Il environmental site assessment was performed to evaluate impacts to
groundwater on the property. Four water table monitoring wells were installed as part of this
investigation. Water table maps based on measurements from these wells showed that the
groundwater flow direction is to the southeast, in keeping with the local hydrogeologic
conditions (note the surface water flow directions for the streams shown in Figure 1).

One boring and one groundwater monitoring well were installed on the Site during the 1989 and
1990 investigations. Boring B-6 was installed on the downgradient side of Holder B. This
boring found fill soils (including ash) in the upper five feet, and a slight odor and soil staining at
the water table at approximately 15 feet below the ground surface (bgs). A maximum soil
photoionization detector measurement of 4 parts per million (ppm) was measured at 15 feet bgs.
Monitoring well GW-1 was installed at a location downgradient of Holder A. Groundwater from
this well was found to contain benzene, toluene, ethylbenzene, and xylenes (BTEX) with total
BTEX concentrations of 406 and 219 parts per billion (ppb) for the two sampling events
conducted. Total petroleum hydrocarbon (TPH) analysis was measured at 687 and 464 ppb for
the two events.

All of the other borings and wells previously installed at the site are located downgradient of the
former MGP. Borings B-3, B-4, and B-5 did not show indications of impact. Boring B-7,
located downgradient of monitoring well GW-1 and Holder A, did not show any impacts in
shallow soils (0 to 14 feet bgs). Notes in the boring log however indicated “apparent free
product present” at samples from 19 to 20 feet and from 25 to 26 feet bgs. PID readings on these
soil samples were low, therefore it is unknown at this time if the observations are of a weathered
NAPL or of some other material.

Soil borings and wells which were advanced south of Albion Street encountered significant
petroleum impacts associated with three former underground storage tanks (USTs). These
impacts are well south of the former MGP and are not considered to be associated with former
gas plant operations.

©
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3. Summary of Records Search

GEI completed a search of environmental records for the Hornell Former MGP site on behalf of
National Fuel Gas as part of the preparation of the SC Work Plan. The environmental records
search review was prepared in general accordance with requirements established within the
ACO.

3.1 Records Search Scope of Work

The record search report for the Hornell Former MGP site included the review or evaluation of
the following:

= Environmental data and information currently available;
= History and description of site including nature of operations; and
= |dentity of other potential responsible parties (PRPs) for releases of hazardous waste.

The site history and current site conditions are discussed above within Section 2.2.

To evaluate the environmental data, potential hazardous waste storage, and PRPs, GEI relied
upon information from Environmental Data Resources (EDR) [EDR, 2010], a commercially

available environmental database search dated June 2010, available Sanborn maps from 1888
until 1961, and the Browns Directory of American Gas companies.

3.2 Records of Materials Handling, Storage Processes, and Waste
Generation

A search of the NYSDEC spill incidents and environmental site remediation databases was
conducted, Sanborn maps were reviewed, and an EDR Radius Map with GeoCheck® report was
reviewed. Records of materials handling, storage processes, and waste generation were not
identified for the site.

According to information supplied to National Fuel Gas from the City of Hornell, two
underground storage tanks were removed from the vicinity of Holder C in the 1970s. The
location and conditions of these tanks were not specified.

3.3 Possible Subsurface Structures

It is unknown if any Hornell Former MGP foundations are present at the site. Subsurface
investigations and/or remote sensing methods would be required to evaluate whether any
subsurface structures are still present. The location of the former buildings and holders are
shown on Figure 2.

©
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No other records of possible subsurface structures or product lines were identified through the
NYSDEC database search, Sanborn maps or the EDR Radius report.

3.4 Environmental Records Search

The EDR Radius Map with GeoCheck® report ordered by GEI was reviewed to search the
NYSDEC spill incidents and environmental site remediation databases. No environmental
records information or known discharges on the site were identified based on the records search,
aside from the presence of the former MGP. No current or former storage of petroleum or
hazardous waste on the site was identified by the records search. However, it was reported in the
Phase 11 Site Assessment performed by North State Consultants that two underground tanks were
removed from the site in the 1970s, but no records regarding the nature of the tanks are available
[North State Consultants, 1990].

The property to the immediate south (and hydraulically downgradient) of the former gas
company property (between Albion and Spruce Streets) was reported to have three petroleum
USTs, which were removed sometime in the 1970s by the City of Hornell. Petroleum impacts
were found in soils associated with these tanks, in the area shown on Figure 2 [North State
Consultants, 1990]. These soils were remediated prior to the construction of the Comfort Inn.

3.5 Identity of Other PRPs

Sanborn maps were used to identify other PRPs. These businesses that are on site or abutting the
site have a potential to have impacted the subsurface soil or groundwater on site.

Circa 1947, the site was used for used truck sales as shown on the 1947 Sanborn map. No
company name was shown for the used truck sales and the owner could not be identified.

No additional PRPs were identified.

G EI Consultants 6
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4. Scope of Work

The scope of work addresses field investigation tasks that will provide a better understanding of
potential soil and groundwater impacts related to the operation of the Hornell Former MGP site.
The type, number, and depth of samples were developed based on a review of historic
information. Accordingly, the proposed sampling program includes sampling of groundwater,
subsurface soil, and soil vapor.

The scope of work includes the following tasks.

= Preliminary site visit and records search;

= Field investigation preparation and mobilization activities;

= Site utility survey;

= Field investigation sampling and analysis;

= Qualitative Human Health Exposure Assessment;

= Survey of sample point locations;

= Quality assurance/quality control (QA/QC) and data validation; and
= SC Report preparation.

A Fish and Wildlife Resources Impact Analyses (FWRIA) will not be performed as part of the
SC due to the site’s urban setting. The location, depth, magnitude, and possible extent of the
impacts relative to overlying or nearby buildings will be used to determine if soil vapor is of
concern. If soil vapor is determined to be of potential concern, then GEI would take a step-wise
approach to assessing the potential for soil vapor intrusion.

Descriptions of each proposed work activity are provided separately below. Note that each
activity may be expanded to work towards the goal of an RI as necessary and appropriate, as
described below in each section. Simply put — RI work which can be reasonably accomplished
during this field mobilization will be performed, within the safety and site-access limitations
present.

4.1 Preliminary Site Visit

GEI will continue our search of records on the site. The general specifications for the records
search are listed in Appendix 3A of DER-10. The scope of work for the records search includes,
but is not limited to:

= A sjte reconnaissance to:

©
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— Observe the site conditions, and to confirm the proposed locations of test pits, soil
borings and wells;

— Search for the locations of previously installed groundwater monitoring wells and (if
found) make a preliminary evaluation of their condition. The first task planned for the
SC will be to perform a well survey to locate the previously installed monitoring wells,
and to assess whether the well depths are consistent with the information included in
the previous investigation borelogs. Several wells have been previously installed at
the site; however, the current status of the wells is unknown. A depth-to-water
measurement will be taken at each well found, and the total depth information
compared to the borelogs provided in the previous investigation reports. The
condition of each well will be noted, and recommendations for well repairs made if
needed.

— Observe surface soil conditions, and assess whether surface soil sample collection will
be necessary; and

— Meet with the City and hotel owners and discuss the proposed on-site scope of work
(work locations, work hours, select waste storage location, etc.).

A fact sheet will be prepared and sent to all adjacent property owners at the commencement of
site characterization investigation and another upon completion of that work.

GEI will also obtain available records from the City of Hornell Building Department on the
demolition of former MGP structures (if available), and the construction of the Comfort Inn.

GEI will attempt to field locate any potential ground surface features associated with the former
gas plant to the extent practicable. Test pits and soil borings (see subsection 4.3.3) will be used
to assess the subsurface possible presence of holder-related impacts within the
foundations/footings of the former gas holder (if present).

4.2 Field Investigation Preparation and Mobilization Activities

Upon approval of the Work Plan by the NYSDEC, authorization from National Fuel Gas, and
execution of property access agreements, GEI will mobilize to the site to implement the
sampling program. The initial field mobilization will include the following items to be
completed prior to the commencement of the field SC activities:

= Conduct Dig Safely New York mark-out;

= Establish with the property owners the location for a temporary decontamination area;
and

= Establish a temporary waste storage area and make arrangements with National Fuel Gas
for the removal of investigation-derived wastes (IDW). Note that direct-push sampling
methods will be used to the extent possible to minimize the volume of waste soil
generated by the sampling program.

©
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421 Site Access

National Fuel Gas and its contractors will need site access granted by the owners where
investigation will occur, namely the City of Hornell and the Comfort Inn. National Fuel Gas has
obtained an access agreement with the City of Hornell for work on its portion of the site.
National Fuel Gas will also negotiate and obtain an access agreement with the owner of the
Comfort Inn property.

4.2.2 Utility Location

The approximate locations of the proposed sampling locations shall also be identified and
marked in the field prior to commencement of field activities. Each test pit, soil boring, or
monitoring well location will be marked by GEI with white paint, stakes, or flagging prior to
intrusive activities. The earthwork and drilling subcontractor will provide the investigation
sample locations to the utility clearance organization (Dig Safely New York) to identify potential
utility conflicts at the site. At this time, we believe that a natural gas line is present along the
southern property line for the site. GEI will also request that the current property owners and
holder of any rights-of-way provide the utility plans for on-site utilities.

4.3 Field Investigation Sampling and Analysis

This section discusses the proposed test pit, surface soil, soil boring, and groundwater monitoring
well sampling and analysis activities. Table 3 presents the general rationale and proposed
sampling and analysis for each investigation point. The proposed sample locations are shown on
Figure 3. In addition, air monitoring, well installation, and groundwater sampling procedures to
be implemented are discussed. Sampling procedures and methods are detailed within the
Standard Operating Procedures in Appendix C.

The proposed analyses, analytical methods, and QA/QC samples are discussed under each of the
following subsections for test pits, surface soil, soil borings, monitoring well, and soil vapor
sampling procedures and are also provided within the QAPP (Appendix D). Subsection 4.8
discusses laboratory data deliverables and data validation procedures.

4.3.1 Test Pit Excavation

Test pits (test trenches) will be excavated in the footprint of several former MGP features to
assess the presence of foundations, and to determine the presence of MGP-related residuals
inside of, and outside of any foundations identified. The locations of the proposed test pits are
shown on Figure 3. Additional information regarding the test pit excavations is included in
Table 3, including: the test pit designations, the sampling rationale and location, the anticipated
test pit excavation depth, and the number and type of the laboratory samples to be collected. A
minimum of one soil sample will be collected from each test pit. Additional samples may be
obtained if varying conditions are found, especially in longer test trenches. The test pits will be
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excavated with a backhoe or excavator. The excavated areas will be graded and seeded
following test pit excavation.

Note that the test pits will be excavated into the fill soils and the silty sub-soil at the Site. The
silty soil has a lower permeability than the sand and gravel soil unit which underlies it. For this
reason, if NAPL is encountered in an excavation into the upper soil units, the excavation will be
stopped in order to prevent penetration of the silt unit and the possible migration of NAPL into
the sand and gravel soil.

If former MGP structures are encountered by the test pits, additional excavation may be
performed in order to define the lateral limits of the structures, their depths, and their contents.
Expansion of the test pit work beyond the locations identified on Figure 3 will be determined by
the limits of the utility clearance, the degree to which any impacted soil can be managed, and the
degree to which VOCs and odors can be controlled.

4.3.2 Surface Soil Sampling

A reconnaissance was performed to confirm the topsoil cover, and also to assess whether
visually impacted surface soil areas are present at the site. A visible tar seep at the surface was
observed by NYSDEC personnel, at the location shown on Figure 3. This seep is limited in
nature and thus will be shoveled up and disposed of with any site-related IDW (see Section 4.7).
Following removal, the area where the seep was removed will be covered with topsoil and grass
seed.

Five representative surface soil samples, obtained from 0-2 inches below the vegetative layer,
will be obtained during the SC. The locations for these samples will be selected following the
completion of the subsurface investigation, so that the field observations can be used to
determine the most appropriate locations. The soil samples will be analyzed for the following:

= Semi-volatile organic compounds (SVOCs) by U.S. EPA Method 8270C mod + 20
Tentatively Identified Compounds (TICs);

= Target Analyte List (TAL) metals by U.S. EPA Method 6000/ 7000 series;

= Total cyanide by U.S. EPA Method 9012B; and

= Free cyanide by U.S. EPA Method 9013 extraction and micro-diffusion analysis ASTM
Method D-4282-02.

Headspace VOC screening with a PID will be performed on the surface soil at each location.
Any soil location which shows the presence of VOCs will also be sampled for:

= Volatile organic compounds (VOCs) by U.S. EPA Method 8260B + 10 TICs.

©
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4.3.3 Soil Borings

A total of 10 soil borings are proposed at the site. A minimum of four of the soil borings will be
completed as monitoring wells. The proposed soil boring and well locations are shown on
Figure 3. Table 3 presents summary information regarding the boring and wells, including the
sample identification, sample location or rationale, and the types of analyses to be performed.
Additional borings may be performed if needed to delineate the lateral extent and depth of any
areas of impact which may be found at the site.

If utilities cannot be confirmed at a particular location, then that soil boring location will be
cleared using a hand auger to a depth of 5 feet, or 1 foot below the estimated depth of any nearby
known utility. The subsurface borings will be advanced by either a direct-push (Geoprobe™)
drilling rig equipped with discrete-interval Macro-Core™ samplers, or by a conventional hollow-
stem auger (HSA) drill rig equipped with 2-inch diameter split-spoon samplers. Either method
will allow for continuous soil samples to be taken from the ground surface to the bottom of the
borehole for both field characterization (photo-ionization detector [PID] screening and
observations) and for the collection of samples for the chemical analyses.

Initially, a direct-push boring will be attempted at each location shown on Figure 3. The 4-foot
long sampling barrel will be equipped with a mechanism to obtain discrete samples of soil (e.g.,
a closed-piston Macro-Core™) to ensure maximum recovery and maintain the integrity of the
soil interval. If this sampling method does not successfully obtain the required soil samples at a
given location, or if the direct-push tools encounter refusal above the target sampling depths,
HSA drilling and split-spoon sampling will be used as an alternative. Drilling equipment (rods
and macro-core sampler) will be decontaminated between each sample location. Soil cuttings
and decontamination fluids will be collected in 55-gallon United States Department of
Transportation (U.S. DOT)-approved steel drums for temporary on-site storage, testing, and
ultimate disposal by National Fuel Gas.

The soil samples obtained by either method will be logged by a geologist who will record the
following:

= The presence of fill material or subsurface structures;

= The nature of each geologic unit encountered;

= Observations regarding moisture content;

= The results of PID readings; and

= Visual and olfactory observations regarding the presence of MGP-related residuals or
other impacts.

It is anticipated that one sample for laboratory analyses will be collected from each boring.
Samples will be collected from the most apparently impacted intervals based on PID screening
and field observations. If free-phase NAPL is encountered, a sample of the associated soil will

©
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NOT be collected for laboratory analysis. The limits of the NAPL will be noted in the boring
log, and a laboratory sample will be obtained from the first soil interval below the impacted zone
which does not exhibit apparent contamination. If impacts are not encountered, a sample will be
collected from the 1-foot interval immediately below the water table, and possibly a second
sample from the bottom of the boring to confirm “non-impacted” conditions. Samples will be
collected into laboratory-preserved bottles, chilled with ice, and submitted to the laboratory
under chain-of-custody (COC) as described in the SOPs and QAPP (Appendix C and D,
respectively). Each soil sample will be sampled for:

= VOCs by U.S. EPA Method 8260B + 10 TICs;

= SVOCs by U.S. EPA Method 8270C mod + 20 TICs;

= TAL metals by U.S. EPA Method 6000/ 7000 series;

= Total cyanide by U.S. EPA Method 9012B; and

= Free cyanide by U.S. EPA Method 9013 extraction and micro-diffusion analysis ASTM
Method D-4282-02.

Soil borings will terminate at approximately 30 feet below grade. If impacts are observed close
to 30 feet below grade, the boring will be advanced approximately 5 feet beyond observed visual
impacts for the purpose of vertical delineation. If the base of the impacted zone is still not
reached, drilling will continue until apparent clean conditions are observed. If dense non-
aqueous phase liquid (DNAPL) is encountered, potential remobilization and downward
migration will be limited by following the NAPL Contingency Plan (Appendix E).

Following the collection of subsurface soil samples, each subsurface soil boring will be
abandoned by tremie grouting the boring from the bottom of the boring to the ground surface.
The area around the soil borings will be restored as necessary.

Each sampling implement will be decontaminated in accordance with decontamination
procedures described in the SOPs (Appendix C). QA/QC procedures are detailed within the
QAPP located in Appendix D. QA/QC samples will include blind duplicate soil samples, matrix
spike/matrix spike duplicate (MS/MSD) samples, and equipment rinsate blank samples. The QC
samples will be completed at a frequency of one set of samples for each 20 field samples. An
approved New York State Environmental Laboratory Approval Program (ELAP) laboratory will
perform the analyses. One trip blank will be included per shipment of samples to the laboratory.

4.3.4 Monitoring Well Installation

Four permanent monitoring wells (MW1 though MW4) will be installed as part of the SC
activities. Additional wells, including an upgradient well, may be installed during the SC if
necessary to help define the extent of any NAPL or groundwater impact. The monitoring well
locations are shown in Figure 3. Installation of permanent monitoring wells will allow
determination of groundwater flow directions and will allow subsequent rounds of groundwater
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sampling to be performed if necessary. Each monitoring well will be installed in general
accordance with procedures described below and within the SOPs (Appendix C).

The boring for each monitoring well will be drilled using 4 Ys-inch 1.D. HSAs. Each well will be
constructed as a water table monitoring well using a 2-inch inner diameter Schedule 40 PVC
flush-joint threaded riser with 10-foot long, 0.020-inch slotted screened section and a 2-foot long
DNAPL sump. Note, however, that actual well depth and construction will depend on site
conditions encountered, such as thickness of the saturated zone, observed stratigraphy, and the
presence, location, and thickness of NAPL, if any. Chemically inert silica sand will be
backfilled to 1 to 2 feet above the top of the screen. A bentonite seal will be placed above the
screen and sand pack. Where possible, the bentonite seal will be a minimum of 24-inches thick,
except in those instances where the top of the well screen is in close proximity to the ground
surface. The remainder of the annular space will be filled with a bentonite cement grout up to
the ground surface. The grout will be tremied from the bottom up to the top. The grout will be
allowed to set for a minimum of 48 hours prior to developing the monitoring wells. The top of
the casing will be finished using flush-mount casings with keyed-alike locks. A concrete surface
pad will be sloped to channel water away from the well casing. Final well locations and
construction details will be discussed with the NYSDEC as the fieldwork progresses.

The monitoring wells will be surveyed for location and elevation of the reference point on the
well casing.

4.3.5 Air Monitoring

A Community Air Monitoring Program (CAMP) will be implemented at the site during intrusive
field activities. VOCs and respirable particulates (PM-10) will be monitored upwind and
downwind of each soil boring or monitoring well location on a continuous basis. When working
within 20 feet of an occupied structure (such as the Comfort Inn), additional monitoring
measures will be performed as specified by NYSDOH guidance (which has been incorporated
into the site-specific CAMP for this project). Work zone air monitoring will be performed by
GEI for VOCs, as required by the HASP. Work will be stopped if the threshold for any analyte
is exceeded due to site-related activities. The site health and safety officer will assess the site
conditions and monitoring results and will take any corrective actions needed to bring the air
quality into compliance with the CAMP or HASP. If corrective measures cannot achieve the air
quality targets, the work will be stopped and the Project Manager and National Fuel Gas will be
notified. The equipment will be calibrated at least daily or in accordance with manufacturers’
recommendations. The proposed CAMP is presented in Appendix A, and additional monitoring
details are included in the HASP in Appendix B.

Odor monitoring will be performed during the excavation of the test pits and the subsurface soil
boring tasks. If odors are observed, BioSolve™ or equivalent will be used to suppress the odors.
Other controls such as covering excavated soil with plastic may be used as necessary.
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4.3.6 Waste Disposal Sampling

Two representative samples of the IDW will be collected from the waste containers during the
investigation and analyzed for full Resource Conservation and Recovery Act (RCRA) Hazardous
Characteristics testing for waste profiling purposes. One sample will be obtained from the liquid
wastes, and one from the solid wastes. Samples will be collected into laboratory-preserved
bottles, chilled with ice, and submitted to the laboratory under COC as described in the SOPs and
QAPP (Appendix C and D, respectively). Each disposal sample media will be sampled for
parameters to meet the requirements of the approved disposal facilities. The anticipated analyses
to be performed include the following; however, the final list of analyses may be modified
depending on the waste facility requirements:

=  TCLP ZHE Extraction — U.S. EPA Method 1311;

= TCLP VOC - U.S. EPA Method 8260B,;

= TCLP SVOC - U.S. EPA Method 8270C;

= TCLP ICP Metals — U.S. EPA Method 6010B (Mercury 7470A);
= Corrosivity — U.S. EPA SW-846 Chapter 7;

= |gnitability — U.S. EPA SW-846 Method 1010;

= Reactive Cyanide — U.S. EPA SW-846 Chapter 7; and

= Reactive Sulfide — U.S. EPA SW-846 Chapter 7.

4.3.7 Well Development

Each of the new monitoring wells will be developed not sooner than 48 hours after their
installation to evacuate fine-grained sediments that may have accumulated within the well during
installation.

Development of the newly installed monitoring wells will be performed by alternately surging
and pumping for a maximum of 1 hour, or until the turbidity of the development water is less
than 50 nephelometric turbidity units (NTUSs), or until a maximum of 10 well volumes have been
removed in accordance with the SOPs (Appendix C). A field turbidity meter will be used to
monitor NTU levels. Groundwater sampling will not be completed for at least two weeks
following the development of the permanent monitoring wells in order to allow groundwater
conditions in the surrounding formation to stabilize.

4.3.8 Groundwater Sampling

The monitoring wells will be sampled at a minimum of two weeks following completion of
development. Prior to sampling, a synoptic round of groundwater level measurements will be
recorded for each of the monitoring wells. If the monitoring wells from the 1990 Phase Il
investigation are found to be present and usable, they will also be included in the groundwater
gauging event.
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Each newly installed monitoring well, and any previous Phase Il monitoring wells located, will
be purged and sampled utilizing low flow groundwater sampling procedures. Samples will be
collected when measured field parameters have stabilized according to the requirements in the
SOPs (Appendix C). Samples will be collected into laboratory-preserved bottles, chilled with
ice, and submitted to the laboratory under COC as described in the SOPs and QAPP (Appendix
C and D, respectively).

Each well will be sampled for:

= VOCs by U.S. EPA Method 8260B;

= SVOCs by U.S. EPA Method 8270C mod,;

= TAL metals by U.S. EPA Method 6000/ 7000 series;
= Total cyanide by U.S. EPA Method 9012B; and

= Free cyanide by ASTM Method D-4282-02.

If NAPL accumulation is present in a well, then no groundwater sample will be collected for
laboratory analysis. If NAPL is found to accumulate in a well, then the NAPL will be bailed or
pumped from the well, the volume of tar will be recorded, and the recovery rate of the NAPL
will be assessed through periodic measurements with an oil/water interface probe. If present, a
sample of the accumulated light non-aqueous phase liquid (LNAPL) or DNAPL may be
analyzed for hydrocarbon fingerprinting and/or disposal characteristics if requested by National
Fuel Gas. All NAPL removed from a well will be containerized for disposal. DNAPL
measurements will be collected immediately following the removal of the DNAPL from a well,
within 1 hour, and at the end of the sampling event before demobilization from the site.

QA/QC procedures are detailed within the QAPP located in Appendix D. QA/QC samples will
include one blind duplicate groundwater sample, a MS/MSD sample, and an equipment rinsate
blank sample. An approved New York State ELAP laboratory will perform the analyses. One
trip blank for VOC analysis will be included per shipment of samples to the laboratory.

4.3.9 Soil Vapor Intrusion Evaluation

The SC will include a preliminary evaluation of soil vapor intrusion potential at the Comfort Inn.
This evaluation will include collection and analysis of one sub-slab soil vapor sample, one
indoor air sample, and one ambient air sample. The collection and analysis of these samples will
be performed according to current NYSDOH and NYSDEC guidelines. These procedures are
described in GEI SOPs SG-001 (General Guidance), -002 (Soil Vapor Sample Collection), -003
(Sub-slab Soil VVapor Collection), and -004 (Ambient Air Sample Collection), provided in
Appendix C. The samples will be analyzed for U.S. EPA TO-15 compound list plus six
additional compounds which can be used as MGP indicators. This work will be performed
during the site visit for groundwater sampling rather than during the primary mobilization, so
that the building heating system will be operating during the time of the sampling.
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4.3.10 Site Restoration

The subsurface investigation activities will, to the extent possible, work within unpaved areas at
the site. It is presumed that these areas will require a limited amount of landscaping and seeding
following completion of the SC fieldwork. Asphalt will be patched in those areas that will be
investigated in paved areas. Site restoration will be conducted during the mobilization to the site
for groundwater sampling and surveying.

4.4 Qualitative Human Health Exposure Assessment

In accordance with direction provided by the NYSDEC, a qualitative human health exposure
assessment will be prepared. This assessment will generally follow the guidelines provided in
the “New York State Department of Health Qualitative Human Health Exposure Assessment
(Appendix 3B to NYSDEC’s May 2010 DER-10 Technical Guidance for Site Investigation and
Remediation).” In general, the assessment will identify the exposure setting, identify exposure
pathways, and will evaluate the fate and transport of the contaminants. The assessment will
include text discussions, tables, and graphics depicting the potential exposure pathways. The
qualitative assessment will identify potential exposures for specific potential receptors based on
complete pathways of exposure to contaminant levels exceeding default “screening criteria,”
such as the NYSDEC-recommended soil cleanup objectives (RSCOs) and drinking water
standards. The assessment will be used to render an opinion as to whether potential complete
exposure pathway(s) and/or risk exist for potential receptors.

4.5 Survey and Sample Point Location

Each of the completed SC sample locations including the test pits, surface soil samples, soil
boring locations and the monitoring wells, will be surveyed by a qualified New York State
Licensed Land Surveyor. The elevation of each monitoring well will be determined to +0.01
foot. All horizontal locations will be referenced to the appropriate New York State Plane
NADS83 coordinate system and all vertical data to the North American Vertical Datum (NAVD
88), per NYSDEC requirements. The results of the survey will be used by GEI to create a base
map for the site.

4.6 Decontamination

Drilling equipment (i.e., drilling rods, auger, casing, samplers) will be decontaminated between
each sample location. The decontamination will be performed on a decontamination pad which
will be constructed at the beginning of the field activities. All decontamination wash-water will
be containerized in a bulk storage tank or 55-gallon U.S. DOT-approved drums.

Sampling equipment used for sample collection (e.g., stainless steel split spoons, sample spoons,
and hand trowels) will be decontaminated prior to use and reuse, or disposable sampling
equipment will be used. All decontamination liquids will be collected and contained in 55-
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gallon U.S. DOT-approved steel drums for temporary on-site storage and ultimate disposal by
National Fuel Gas.

4.7 IDW Management

Soil cuttings and fluids generated during the installation of soil borings and monitoring wells will
be collected in a bulk water tank, or in 55-gallon U.S. DOT-approved drums and transported to a
temporary waste storage area on the site in preparation for disposal by National Fuel Gas (see
SOPs in Appendix C).

National Fuel Gas will arrange for disposal of the IDW. GEI will support this process by
properly labeling and storing all waste containers, by collecting and analyzing two waste profile
samples, and assisting National Fuel Gas in the profiling of the waste materials for disposal. GEI
may provide other support services if requested by National Fuel Gas.

4.8 QA/QC and Data Validation

An approved New York State ELAP laboratory will provide New York State Category B data
deliverables. The data will be validated in accordance with New York State Analytical Service
Protocols (NYSASP) protocols, dated July 2005. The data validator will prepare a Data
Usability Summary Report (DUSR) summarizing the adequacy of the analytical data obtained
from the laboratory and discussing any pertinent data excursions or limitations on the use of the
data. The DUSR will be submitted along with SC data. The QAPP is located in Appendix D.

Through the use of standardized sample collection and decontamination procedures, the quality
of the samples during field collection can be assured. The data validation process will ensure
that the data collected and reported by the laboratory are of sufficient quality that management
decisions regarding the degree and extent of potential impacts can be reliably made. The data
validation will evaluate whether the required quantitation limit has been achieved for each
sample analyzed, and will evaluate the precision, accuracy, and completeness of the data. The
data validator will use the duplicate samples, the MS/MSD samples, the trip blanks, and the
equipment rinsate blank samples, as well as laboratory calibration blanks, spikes, and other
standards to assess the quality of the data obtained. Any deviations from the required level of
sample quality will be called out in the DUSRs prepared by the data validator and these
deviations will be taken into consideration when using the data to explain site conditions.

4.9 Other Potential SC Activities

Additional tasks may be recommended if the SC finds that extensive impacts are present at the
site. These additional tasks may include forensic analysis or an additional search and review of
historical information.
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Forensic Analysis

Forensic chemical evaluation or analysis may be called for in the event that the SC finds impacts
migrating onto the site from upgradient or other locations. Likewise, if impacts are found on site
which are not consistent with known types of MGP-related residuals, forensic analysis may be
conducted.
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5. SC Report Preparation

In response to NYSDEC’s request to conduct an expedited SC at the Hornell site, a full report
will not be prepared at the conclusion of the SC field and analysis program, if it is determined

that an

RI needs to be completed. Rather, a data report will be prepared for submittal to

NYSDEC which will include the following:

A table summarizing the location, depth, and nature of NAPL impacts, if any, observed in
the soil boring and test pits;

A tabulation of site soil and groundwater analytical data, with comparisons to applicable
NYSDEC standards (Unrestricted, Restricted Residential);

A tabulation of soil vapor, indoor air, and ambient air results, with a comparison to
NYSDEC and NYSDOH guidelines;

Test pit and soil boring logs and monitoring well construction details;

Figures showing the present and historic site features, soil conditions, and groundwater
conditions;

Geologic cross-sections;

Site photographs; and

Recommendations for additional investigation, if warranted.

GEl
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6. Schedule

National Fuel Gas anticipates that the sampling program can be completed in approximately
three weeks of fieldwork, depending on weather, the amount of additional work performed
towards the RI, and property access. If the scope of work for the SC field investigation is
expanded to perform RI-level delineation activities, then the duration of the fieldwork will
expand by an additional amount of time (most likely one to two additional weeks, based on the
limited area in which the investigation can be performed under current access agreements.)
National Fuel Gas will notify NYSDEC at least seven days prior to the anticipated start date of
the site characterization program.

The anticipated order and schedule for the fieldwork is as follows:

= Sample location mark-out for utility clearance (1 week prior to mobilization)

= Test pit excavation and removal of the tar seep (3-4 days)

= Soil boring drilling and monitoring well installation (7-10 days)

= Soil vapor point installation (1 day, performed prior to the groundwater sampling event)

= Soil vapor and air sampling (1 day, performed during the groundwater sampling event)

= Monitoring well development (1 day)

= Groundwater sampling (1 day approximately 2 weeks following well development)

= Analysis of soil, water, and air/soil vapor samples will be performed on a standard turn-
around basis. Data validation will be performed on each analytical data set following
receipt of the data packages from the laboratory. Data report preparation will be
completed following completion of the DUSR and incorporation of the validated
analytical results into final data tables and figures.

= Submit draft data report to National Fuel Gas within one month after validation of the
laboratory analytical data is complete.

= Submit data report to NYSDEC within two weeks following completion of the review of
the report by National Fuel Gas.

Following submittal and review of the data report, a supplemental or Rl work plan will be
prepared to address any data gaps in the expedited SC field investigation.
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Table 1
Site History Summary
Hornell Former MGP Site
Hornell, New York

Date Observation/Activity Data Source

Unknown MGP site is constructed and operations begin

1873 McDougal & Avery Gas Works present at site with gas holder and associated Beers Atlas, City
buildings. Directory

1887 Hornellsville Gas Light Company listed, with the Lowe process (carbureted water Browns
gas) as the production method.

1888 MGP facility at site, Gas Holder A present. Retorts, purifiers, and coal storage shown | Sanborn, Browns
on site map.

1889 Gas production method listed as “English” — most likely a carbureted water gas Browns
process.

1890 Gas production output listed at 6,000,000 cubic foot (cf) per year. Browns

1892 Gas company listed as “Hornell Gas Company” — no report Browns

1893 Addition shown attached to gas production building. Gas production output listed at Browns
12,000,000 cf per year. Company owned by the estate of the former owner.

1894-1898 (Gap in GEI Browns directory holdings)

1898 Addition or re-construction of former coal storage building, now listed for purifiers. Sanborn
Portion of this building listed as a bottling works (beer brewery located immediately
north of the MGP). Gas Holder A label as not used. Gas Holder B shown, with a
smaller diameter than Holder A. Boiler shown in addition to original MGP building.

1899 Gas production method listed as coal gas. Browns

1900 Hornell Gas Light Co. is listed as distributing natural gas. No further references to Browns
manufactured gas production.

1904 Holder B shown in same location but with same diameter as Holder A. Holder B Sanborn
labeled as “natural gas”. Retorts and Holder A labeled as “not used”. Site labeled as
“Hornell Gas Light Co., not in operation”.

1906 Hornellsville achieves status as a city, changes name to Hornell On-line reference

1909 Site features unchanged. Holder A noted as having “walls standing 10’ high”. Sanborn

1915 Site features mostly unchanged. Portions of the MGP building removed. Purifying Sanborn
house labeled as not used. Holder A “walls 4’ high to be removed”.

1926 Gas Holder A no longer shown. Gas Holder shown at eastern side of property, with Sanborn, historic
500,000 cf capacity. Holder C is constructed with an above-grade tank. Building at photos
southeast side of Holder C — label on figures cannot be read. Regulator house
shown on site. Boilers shown in former purifying building and former bottling building;
boiler no longer shown in MGP building.

1948 Holder B no longer shown. Site labeled as “Empire Gas & Fuel Co. Natural Gas Sanborn
Booster and Purifying Plant”. Purifier building labeled as “booster pumps”. Small
portion of former MGP building labeled as “auto repair”. Building labeled as “garage
and warehouse” shown upgradient of site to north-northwest.

1954 Site photo shows Holder C no longer present, with a circular pad or foundation still Historic photo
visible at the site. Former MGP and purifier buildings still present.

1961 Holder C no longer shown. Site buildings otherwise still present. Sanborn

1970s Two underground storage tanks removed from the vicinity of Holder C — location and | City of Hornell
conditions not specified.

1989 Geotechnical borings advanced at the Site for construction of the Comfort Inn hotel. City of Hornell

1990 Phase Il groundwater investigation of proposed Comfort Inn site. City of Hornell

Notes:

Beers Atlas — D. G. Beers & Co. Atlas of Steuben County, New York, Hornellsville plate
Browns — Browns Directory of American Gas Companies

cf — cubic foot

Sanborn — Sanborn Fire Insurance Map

GEI@
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Table 2

Property Ownership Information

Hornell Former MGP Site
Hornell, New York

On-Site Properties

Owner

Tax ID 166.06-03-006.100
City Owned

Parcel Address

Occupant/Land Use

Franklin Street
Hornell, NY 14813
Residential

Owner

Tax 1D 166.06-03-006.200

Maple City Lodging Partnership

Parcel Address

Occupant/Land Use

1 Canisteo Street
Hornell, NY 14813
Hotel

Off-Site Properties

Owner

Tax ID 151.79-01-028.000
SERVU Federal Credit Union

Parcel Address

Occupant/Land Use

10 Taylor Street
Hornell, NY 14813
Bank

Owner

Tax ID 151.79-01-033.000
Lloyd and Ruth Fischer

Parcel Address

Occupant/Land Use

23 Franklin Street
Hornell, NY 14813
Residential

Owner

Tax ID 151.79-01-034.000
Luther and Tina Stevens

Parcel Address

Occupant/Land Use

25 Franklin Street
Hornell, NY 14813
Residential

Owner

Tax ID 166.06-03-005.000
James Shutt

Parcel Address

Occupant/Land Use

26 Franklin Street
Hornell, NY 14813
Residential

Owner

Tax ID 166.06-07-047.000
Malcolm A. Lane

Parcel Address

Occupant/Land Use

194 Canisteo Street
Hornell, NY 14813
Warehouse

Owner

Tax ID 166.06-03-014.000
Katherine Loper

Parcel Address

Occupant/Land Use

15 Albion Street
Hornell, NY 14813
Residential

Owner

Tax ID 166.06-03-015.000
Joanne Curran

Parcel Address

Occupant/Land Use

19 Albion Street
Hornell, NY 14813
Residential

Owner

Tax ID 166.06-03-016.000
Stephen and Shirley Johnson

Parcel Address

Occupant/Land Use

21 Albion Street
Hornell, NY 14813
Residential

Owner

Tax ID 166.06-03-017.000
G. Prentice and K. Bailey

Parcel Address

Occupant/Land Use

23 Albion Street
Hornell, NY 14813
Residential

Owner

Tax ID 166.06-03-018.000
Kelly and Bret Flint

Parcel Address

Occupant/Land Use

25 Albion Street
Hornell, NY 14813
Residential

®
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Table 3
Site Characterization Sample Summary and Rationale

Hornell Former

MGP Site

Hornell, New York

Type of Sampling | Location Rationale | Number of Samples | Target Completion Depth | Laboratory Analyses
Soil Sampling
TCL VOCs + TICs
. Purifier and Retort . . . TCL SVOCs + TICs
Test Pit TP-1 Building Evaluate magnitude of impacts and generate soil data 1 10-12 feet bgs TAL Metals + Cyanide
Free Cyanide
TCL VOCs + TICs
Test Pit TP-2 Former Gas Holder A Evaluate magmtude of impacts and generate soil data; 1 10-12 feet bgs TCL SVOCs + TIC_s
determine presence or absence of former feature TAL Metals + Cyanide
Free Cyanide
TCL VOCs + TICs
. Evaluate magnitude of impacts from former retort and TCL SVOCs + TICs
Boring SB1 Former Retort generate soil data 1 Approx. 30 feet TAL Metals + Cyanide
Free Cyanide
TCL VOCs + TICs
) - Evaluate magnitude of impacts from former purifier TCL SVOCs + TICs
Boring SB2 Former Purifier House house and generate soil data 1 Approx. 30 feet TAL Metals + Cyanide
Free Cyanide
TCL VOCs + TICs
. Evaluate extent of impacts at center of former gas TCL SVOCs + TICs
Boring SB3 Former Gas Holder A holder 1 Approx. 30 feet TAL Metals + Cyanide
Free Cyanide
TCL VOCs + TICs
. Evaluate potential impacts within former retort and TCL SVOCs + TICs
Boring SB4 Former Large Retort generate soil data 1 Approx. 30 feet TAL Metals + Cyanide
Free Cyanide
TCL VOCs + TICs
. Evaluate extent of impacts at center of former gas TCL SVOCs + TICs
Boring SB5 Former Gas Holder B holder 1 Approx. 30 feet TAL Metals + Cyanide
free Cyanide
TCL VOCs + TICs
. Evaluate extent of impacts at center of former gas TCL SVOCs + TICs
Boring SB6 Former Gas Holder C holder 1 Approx. 30 feet TAL Metals + Cyanide
free Cyanide
TCL VOCs + TICs
Adjacent to Former Screen for potential impacts downgradient of former TCL SVOCs + TICs
well MW1 Purifier House purifier house and retorts L Approx. 30 feet TAL Metals + Cyanide
Free Cyanide
TCL VOCs + TICs
Adjacent to Former Gas | Screen for potential impacts downgradient of former TCL SVOCs + TICs
well Mw2 Holder B gas holder 1 Approx. 30 feet TAL Metals + Cyanide
Free Cyanide
TCL VOCs + TICs
Adjacent to Former Gas | Screen for potential impacts downgradient of former TCL SVOCs + TICs
well MW3 Holder C large gas holder L Approx. 30 feet TAL Metals + Cyanide
Free Cyanide
TCL VOCs + TICs
. Screen for potential impacts upgradient of potential TCL SVOCs + TICs
Well MW4 Upgradient of Hotel receptor 1 Approx. 30 feet TAL Metals + Cyanide
Free Cyanide

GEI®
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Table 3

Site Characterization Sample Summary and Rationale
Hornell Former MGP Site
Hornell, New York

Type of Sampling |

Location

Rationale

Number of Samples

Target Completion Depth

Laboratory Analyses

Groundwater Sampling

Mw1

Center of Screened

To assess shallow groundwater conditions adjacent to

~25 feet bgs

TCL VOCs + TICs
TCL SVOCs + TICs

Interval former MGP site feature TAL Metals + Cyanide
Free Cyanide
TCL VOCs + TICs
Center of Screened To assess shallow groundwater conditions adjacent to _ TCL SVOCs + TICs
Mw2 Interval former MGP site feature 1 25 feet bgs TAL Metals + Cyanide
Free Cyanide
TCL VOCs + TICs
Center of Screened To assess shallow groundwater conditions adjacent to _ TCL SVOCs + TICs
Mw3 Interval former MGP site feature 1 25 feet bgs TAL Metals + Cyanide
Free Cyanide
TCL VOCs + TICs
Center of Screened To assess shallow groundwater conditions TCL SVOCs + TICs
MW4 Interval downgradient of former site features 1 25 feet bgs TAL Metals + Cyanide
Free Cyanide
Soil Vapor/Air Sampling
svi Sub-Slab Soil Vapor Sample at Comfort Inn to analyze potential migration 1 1 foot bas VOCs by U.S. EPA Method TO-15+6
Sample pathways 9 Helium by ASTM Method D-1945
. Sample at Comfort Inn to analyze potential migration VOCs by U.S. EPA Method TO-15+6
1A1 Indoor Air Sample pathways 1 3 feet above floor Helium by ASTM Method D-1945
) ) Sample at Comfort Inn to analyze potential migration VOCs by U.S. EPA Method TO-15+6
AAl Ambient Air Sample pathways 1 3-4 feet above ground level Helium by ASTM Method D-1945

Page 2 of 2
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SITE CHARACTERIZATION WORK PLAN
HORNELL FORMER MGP SITE
NATIONAL FUEL GAS DISTRIBUTION COMPANY

Community Air Monitoring Plan
Hornell Former MGP Site

In accordance with NYSDEC and NYSDOH requirements for a Community Air Monitoring Plan
(CAMP), a perimeter air monitoring plan will be implemented at the site during each phase of
the field activities. The objective of the perimeter air-monitoring plan is to provide a measure of
protection for the downwind community (i.e., off-site receptors, including residences and
businesses and on-site workers not involved with the site field activities) from potential airborne
contaminant releases as a direct result of field activities. The perimeter air monitoring plan is a
stand-alone document and will be available on site. The VOC and particulate Monitoring,
Response Levels, and Actions are presented as follows.

Air Monitoring Response Levels and Actions

VOCs
Response Level Actions
>5 ppm above =  Temporarily halt work activities
background for 15- = Continue monitoring
minute average = If VOC levels decrease (per instantaneous readings) below 5 ppm over background, work
activities can resume
Persistent levels >5 = Halt work activities
ppm over background = Identify source of vapors
<25 ppm =  Corrective action to abate emissions

=  Continue monitoring

= Resume work activities if VOC levels 200 feet downwind of the property boundary or half the
distance to the nearest potential receptor is <5 ppm for a 15-minute average

= If VOC levels are >25 ppm at the perimeter of the work area, activities must be shutdown

Particulates

>100 pg/m® above = Apply dust suppression

background for 15- = Continue monitoring

minute average or =  Continue work if downwind PM-10 particulate levels are <150 ug/m3 above upwind levels and
visual dust observed no visual dust leaving site

leaving the site

>150 pg/m° above *  Stop work

background for 15- = Re-evaluate activities

minute average = Continue monitoring

=  Continue work if downwind PM-10 particulate levels are <150 ug/m3 above upwind levels and
no visual dust leaving site

Sources:
e  NYSDOH Community Air Monitoring Plan, December 2009, as published in NYSDEC DER-10, Appendix 1A,
2010.
e NYSDOH Special Requirements for Work Within 20 Feet of Potentially Exposed Individuals or Structures.
e Fugitive Dust and Particulate Monitoring, NYSDEC DER-10, Appendix 1B, 2010.
Notes:
ppm = parts per million.
ng/m?® = microgram per cubic meter
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SITE CHARACTERIZATION WORK PLAN
HORNELL FORMER MGP SITE
NATIONAL FUEL GAS DISTRIBUTION COMPANY

During drilling, excavating, and materials handling operations, the air in work areas will also be
sampled periodically for the presence of contaminants. A portable photoionization detector
(PID) will be utilized to periodically monitor the levels of organic vapors in the ambient air and a
Mini RAM™ PM-10 (or equivalent) particle detector will be used to count inhalable particles
(0.1-10 micrometer range) of dust during the fieldwork. PID and Mini RAM readings will be
taken hourly during excavation or more frequently if air quality measurements approach action
levels as defined herein. Measurements will be monitored from the breathing zone (4 to 5 feet
above ground level) at worker locations to determine working conditions (and whether there is a
need to change levels of worker protection).

In order to make a conservative assessment of when different levels of respiratory protection are
needed during the fieldwork, it will be assumed that the organic vapors detected by the air
monitoring instruments consist of the most toxic volatile compounds expected to be found on the
site. Preliminary evaluation of the risks expected at the site indicates that the most toxic volatiles
that are probably present are VOCs (particularly benzene, toluene, ethylbenzene, and xylenes
[BTEX]). Based on data published by the Occupational Safety and Health Administration
(OSHA) and the American Conference of Government Industrial Hygienists (ACGIH), and
GELI’s experience with MGP wastes, the following personal protective equipment (PPE) will be
employed when the given concentrations of organic vapor are detected in the breathing zone.

Compound of Concern Level D Level C Level B

Total photoionizable VOCs <5 ppm >5 and <50 ppm >50 ppm

The PPE requirements may be modified based on compound-specific monitoring results
information, with the written approval of the Corporate Health and Safety Specialist (CHSS).

Respiratory protection from dusts will be required when inhalable particulate concentrations
from potentially contaminated sources exceed 150 pg/m®.

Odors or dusts derived from site contaminants may cause nausea in some site workers, even
though the contaminants are at levels well below the safety limits as defined above. Workers
may use dust masks or respirators to mitigate nuisance odors with the approval of the SSO.

Whenever practical, work areas should be positioned upwind of organic vapor and dust sources
to reduce the potential for worker exposure.
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Community Air Monitoring Daily Data Sheet Date:

Site: . o Project Number: 102260
Hornell MGP Site Characterization
Weather:
Monitoring Start Time: End Time:
Monitoring CAMP Work Zone
Station Time (24 |CAMP PID Particulate Wind Work Zone Particulate
Location hour) (ppm) (mg/m3) Direction PID (ppm) (mg/m3) Activity Comments
Notes:
INSTRUMENT INFORMATION Time Span and Agent
PID Model: Serial Number: Calibration:
PID Model: Serial Number: Calibration:
Dust meter model: Serial Number: Calibration:
Dust meter model: Serial Number: Calibration:

Notes for Map on Reverse Side:
Circle Work Area. Show start and end times if there are multiple work areas.

7 wind direction | U Upwind Station D Downwind Station

Monitoring Completed By (print and sign):
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Abbreviations and Acronyms

ACGIH American Conference of Governmental Industrial Hygienists
ACM Asbestos containing material

ANSI American National Standards Institute

BTEX Benzene, Toluene, Ethylbenzene, Total Xylenes
CHSO Corporate Health and Safety Officer

CMS Chip Measurement System

CNS Central Nervous System

COC Constituents of Concern

CRZ Contamination Reduction Zone

CTPV Coal Tar Pitch Volatiles

EZ Exclusion Zone

FID Flame lonization Detector

GEl GEI Consultants, Inc.

HASP Health and Safety Plan

HEPA High Efficiency Particulate

LEL Lower Explosive Limit

MGP Manufactured Gas Plant

MSDS Material Safety Data Sheet

NAPL Non-aqueous Phase Liquid

NYSDEC New York State Department of Environmental Conservation
OSHA Occupational Safety and Health Administration
PAHs Polycyclic Aromatic Hydrocarbons

PCB Polychlorinated bipenyls

PEL Permissible Exposure Level

PID Photoionization Detector

PM Project Manager

PPE Personal Protective Equipment

SPF Sun Protection Factor

SSO Site Safety Officer

SVOC Semivolatile Organic Compound

SZ Support Zone

VOC Volatile Organic Compounds

WNV West Nile Virus
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1.0 Background Information

1.1 General

Consultant GEI Consultants, Inc. (GEI)
1301 Trumansburg Road, Suite N
Ithaca, New York 14850

Project Name National Fuel Gas Distribution Corporation (National Fuel)
Hornell Former Manufactured Gas Plant (MGP) Site
Hornell, New York

This Health and Safety Plan (HASP) establishes policies and procedures to protect GEI
personnel from the potential hazards posed by the activities at the Hornell former MGP Site.
Reading of the HASP is required of all onsite GEI personnel and GEI subcontractors. All
subcontractors will prepare their own site-specific HASP and may use this as a guide. The
plan identifies measures to minimize accidents and injuries, which may result from project
activities or during adverse weather conditions. This project is conducted under the oversight
of the New York State Department of Environmental Conservation (NYSDEC).

1.2 Project Description

This HASP addresses all general activities listed below:

Mobilization/Demobilization
o Mobilization/Demobilization of Equipment and Supplies
o Establishment of Site Security, Work Zones and Staging Areas

Pre- Site Characterization Action Activities
o Location of all utilities to and from the Site

Site Characterization Activities
e Well Survey
Surface Soil Observations and Sample Collection
Test Pit Excavation and Sample Collection
Soil Boring Installation and Sample Collection
Monitoring Well Installation
Monitoring Well Development
Groundwater Sampling
Soil Vapor Intrusion Evaluation
Air Monitoring
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Post-Site Characterization Activities
e Survey
o Decontamination and Investigation-Derived Waste Management
« Site Restoration

1.3 Site Description

The Hornell Former Manufactured Gas Plant Site is located at the corner of Canisteo and
Franklin Streets at the southwest side of the downtown area of Hornell. The site location is
depicted on Figure 1. The Site is on the border between the modern and historic
commercial/industrial area and a residential area.

The eastern third of the Site is currently developed as part of the Comfort Inn Hotel, with a
portion of the building and parking areas present on the property. The central and western
portion of the Site is a grassy vacant lot. A line of trees is found along the southern property
line which borders residential backyards. The site is generally flat-lying and does not appear
to have any surface water features present.

To the north and east across Franklin and Canisteo Streets, respectively, the Site is bordered
by commercial properties. Single-family residential properties are found to the northwest,
and directly bordering the Site to the west and south sides. Approximately 120 feet to the
northeast of the Site is the active Norfolk Southern railroad line.
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2.0 Statement of Safety and Health Policy

GEI is committed to providing a safe and healthy work environment for its employees. To
maintain a safe work environment, GEI has established an organizational structure and a
Corporate Health and Safety Program to promote the following objectives:

= Reduce the risk of injury, illness, and loss of life to GEI employees.
= Maintain compliance with federal, state, and other applicable safety regulations;

and minimize GEI employees’ work exposure to potential physical, chemical,
biological, and radiological hazards.
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3.0 Hazard/Risk Analysis

Physical hazards associated with heavy equipment and demolition operations are present.
The heavy equipment associated with this project will include demolition and material
removal equipment. Some of the hazards associated with this equipment include crushing of
limbs, slipping, tripping, or falling, and heavy lifting.

The Contractor should verify that all electric, gas, water, steam, sewer, and other services
lines should be shut off, capped, or otherwise controlled, at or outside the building before
demolition work is started. In each case, any utility company that is involved should be
notified in advance by the Contractor, and its approval or services, if necessary, shall be
obtained.

Smoking is prohibited at or in the vicinity of hazardous operations or materials. Where
smoking is permitted, safe receptacles shall be provided for smoking materials. The hazards
for this operation are listed in the following Activity Hazard Analysis and Site Hazards
sections.

3.1 Personal Safety

Field activities have the potential to take site workers into areas which may pose a risk to
personal safety. The following websites (sources) have been researched to identify potential
crime activity in the area of the project:

e WWW.Crimereports.com

e Www.cityrating.com/crimestatistics.asp

e WWW.Crimemapping.com

Hornell, New York is not listed on the Crime Reports or City Rating websites.

To protect yourself, take the following precautions:

e Use the buddy system (teams of a minimum of two persons present);

e | et the Site Safety Officer (SSO) know when you beqgin work in these areas and
when you leave;

e Callinreqularly;

e Pay attention to what is going on around you; and

e Ifyou arrive in an area and it does not look safe to get out of your vehicle, lock
the doors and drive off quickly but safely.
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Site workers must not knowingly enter into a situation where there is the potential for
physical and violent behaviors to occur. If site workers encounter hostile individuals or a
confrontation develops in the work area, suspend work activities, immediately leave the area
of concern, and contact local 911 for assistance. Notify the SSO and Corporate Health and

Safety Officer (CHSO) of any incidents once you are out of potential danger.

In the event of an emergency, prompt communications with local emergency responders is
essential. At least one charged and otherwise functioning cell phone to facilitate emergency
communications will be on site. Confirmation of cellular phone operation and site worker
safety will be confirmed at the start, mid-point, and near the end of each working day.

3.2 Activity Hazard Analysis

The potential hazards for this project have been categorized into site and activity hazards.
Site hazards are those hazards associated with site conditions, and activity hazards are
associated with GEI on-site activities. The potential hazards and control measures
established to reduce the risk of injury or illness are identified in the following tables. Safe
operating procedures established for routine hazards and common site conditions are
included in the table below, or contained in the GEI Corporate Health and Safety Manual.
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3.2.1 Activity Hazard Analysis Table

SITE HAZARDS

Potential Hazard

Control Measures

Construction Safety

Identify yourself and your work location to heavy equipment operators, so
they may incorporate you into their operations. Coordinate hand signals with
operators.

Stay Alert! Pay attention to equipment backup alarms and swing radii.
Wear a high visibility vest when working near equipment or motor vehicle
traffic.

Position yourself in a safe location when filling out logs and talking with the
contractor.

Notify the contractor immediately if any problems arise.

Do not stand or sit under suspended loads or near any pressurized equipment
lines.

Do not operate cellular telephones in the vicinity of heavy equipment
operation.

Physical Injury

Wear work boots in good condition with non-slip soles.
Maintain good visibility of the work area.
Avoid walking on uneven or debris ridden ground surfaces.

Noise

Wear hearing protection when near loud noises.

Wear hearing protection whenever you need to raise your voice above normal
conversational speech due to a loud noise source; this much noise indicates
the need for protection.

Heat Stress

Increase water intake while working.

Increase number of rest breaks and/or rotate workers in shorter work shifts.
Rest in cool, dry areas.

Watch for signs and symptoms of heat exhaustion and fatigue.

In the event of heat stroke, bring the victim to a cool environment, call for
help, and initiate first aid procedures.

See Heat Stress Guidelines in Appendix C.

Vehicular Traffic

Wear traffic safety vest at all times.

Use cones, flags, barricades, and caution tape to define work area.
Use a "spotter” to locate oncoming vehicles.

Use vehicle to block work area.

Engage police detail if needed.

Utilities

Check that contractor has cleared underground utilities before any intrusive
activities, and that contractor has coordinate with utility locating services,
property owner(s) or utility companies (see Utility Clearance Documentation
in Appendix E).

Utilities are to be considered live or active until documented otherwise.

For overhead utilities within 50 feet, have contractor determine with the utility
company the appropriate safe distance. Minimum distance for clearance is
based on voltage of the line.

An observer will be established when operating drilling rigs near overhead
utilities.
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ACTIVITY HAZARDS

Activity

Potential Hazards

Protective Equipment / Controls

Entering Construction
Site

Heavy equipment, dust,
noise.

Hardhat, orange safety vest, steel-toed, steel-shank boots,
safety glasses, nitrile/neoprene gloves, and earplugs.

Drilling

Heavy equipment, dust,
noise.

In addition to the PPE listed above for “Entering
Construction Site:” hearing protection (ear plugs or ear
muffs).

Test Pit Installation and
Sample Collection

Heavy Equipment /
Proximity to Heavy
Equipment

Distancing, safe work practices, inspections, wear hard
hat, safety glasses and hearing protection. Maintain eye
contact with equipment operator.

Adverse Weather

Monitor weather daily. Discontinue work as necessary
based on lightning, limited visibility, impaired mobility,
etc.

Heat/Cold Stress

Acclimatization, work/rest regimes, drinking warm/cold
fluids.

Slip/Trip/Fall Maintain safe and orderly work areas. Unloading areas
should be on even terrain. ldentify and repair potential
tripping hazards.

Noise Distancing form noise, hearing protection.

Traffic Hazards

Use traffic cones, signage, and traffic safety vests in
accordance with Traffic Regulations.
Use a traffic spotter.

Tool Use Use proper guarding, inspections, wear safety glasses with
side shields, hearing protection.
Excavation Maintain proper distance from edge of excavation; be

alert for unstable soil conditions/wall collapse.

Contaminant Contact

Wear protective coveralls (e.g., Tyvek™) (if needed) with
shoe covers, nitrile gloves, and safety glasses when
handling samples. Dispose of gloves after sampling.
Personal protective equipment will be decontaminated and
disposed of in general accordance with Section 10 of this
HASP.

Exposure to vapors
from contaminated
soils

Use work zone air monitoring equipment including
photoionization detector and dust monitor to monitor the
work zone as specified in Section 8.0 of the HASP. If air
monitoring action levels are exceeded, then engineering
controls will be implemented. If excursions of the action
levels persist, then upgrade to half or full face respirator
with HEPA/organic vapor cartridge as indicated in
Section 6.0 of the HASP. Community air monitoring of
the area immediately surrounding the work zone will be
completed in accordance with Appendix D.
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ACTIVITY HAZARDS

Activity

Potential Hazards

Protective Equipment / Controls

Subsurface Boring/
Monitoring Well
Installation and Sample
Collection

Heavy Equipment /
Proximity to Heavy
Equipment

Distancing, safe work practices, inspections, wear hard
hat, safety glasses and hearing protection. Maintain eye
contact with equipment operator.

Adverse Weather

Monitor weather daily. Discontinue work as necessary
based on lightning, limited visibility, impaired mobility,
etc.

Heat/Cold Stress

Acclimatization, work/rest regimes, drinking warm/cold
fluids.

Slip/Trip/Fall Maintain safe and orderly work areas. Unloading areas
should be on even terrain. Identify and repair potential
tripping hazards.

Noise Distancing form noise, hearing protection.

Traffic Hazards

Use traffic cones, signage, and traffic safety vests in
accordance with Traffic Regulations.
Use a traffic spotter.

Tool Use

Use proper guarding, inspections, wear safety glasses with
side shields, hearing protection.

Contaminant Contact

Wear protective coveralls (e.g., Tyvek™) (if needed) with
shoe covers, nitrile gloves, and safety glasses when
handling samples. Dispose of gloves after sampling.
Personal protective equipment will be decontaminated and
disposed of in general accordance with Section 10 of this
HASP.

Exposure to vapors
from contaminated
soils

Use work zone air monitoring equipment including
photoionization detector and multiple gas meter (that
monitors % oxygen, lower explosive limit, hydrogen
sulfide and hydrogen cyanide), and dust monitor to
monitor the work zone as specified in Section 8.0 of the
HASP. If air monitoring action levels are exceeded, then
engineering controls will be implemented. If excursions
of the action levels persist, then upgrade to half or full
face respirator with HEPA/organic vapor cartridge as
indicated in Section 6.0 of the HASP. Community air
monitoring of the area immediately surrounding the work
zone will be completed in accordance with Appendix E.

Survey

Adverse Weather

Monitor weather daily. Discontinue work as necessary
based on lightning, limited visibility, impaired mobility,
etc.

Heat/Cold Stress

Acclimatization, work/rest regimes, drinking warm/cold
fluids.
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ACTIVITY HAZARDS

Activity Potential Hazards Protective Equipment / Controls

Slip/Trip/Fall Maintain safe and orderly work areas. Unloading areas
should be on even terrain. Identify and repair potential
tripping hazards.

Personal Protective Equipment (PPE) is the initial level of protection based on the activity hazards and Site
conditions which have been identified. Upgrades to respiratory protection may be required based on the
designated action levels. General on-site provisions shall include: extra nitrile, leather, and/or Kevlar gloves,
extra protective coveralls (e.g. Tyvek ®) with boot covers, drinking water and electrolyte fluids, reflective
vest, first aid kit, sunscreen, hearing protection and washing facilities.

If site conditions suggest the existence of a situation more hazardous than anticipated, the site
personnel shall evacuate the immediate area. The hazard, the level of precautions, and the
Personal Protection Equipment (PPE) shall then be reevaluated with the assistance and
approval of the GEI Corporate Health and Safety Officer (Robin DeHate) and Project
Manager.

3.2.2 Handling Drums and Containers

Regulations for handling drums and containers are specified by Occupational Safety and
Health Administration (OSHA) 29 CFR 1910.120(j). Potential hazards associated with
handling drums include vapor generation, fire, explosions, and possible physical injury.
Handling of drums/containers during the site investigation and remediation activities may be
necessary. If drum/container handling is necessary, it will be performed in accordance with
all applicable regulations.

3.3 Evaluation of Potential Chemical Hazards

The characteristics of constituents of concern (COC) at the Site are discussed below for
information purposes. Adherence to the safety and health guidelines in this HASP should
reduce the potential for exposure to the compounds discussed below.

3.3.1 Volatile Organic Compounds (VOCs)

Volatile organic chemicals (VOCs), such as benzene, toluene, ethyl benzene, and xylenes
(BTEX) are present as soil and groundwater contaminants and in some cases chemical
components in non-aqueous phase liquids (NAPL) such as oil or tar within soils and
abandoned pipelines. At high concentrations these compounds generally have a depressant
effect on the central nervous system (CNS), may cause chronic liver and kidney damage, and
some are suspected human carcinogens. Benzene is a known human carcinogen. Acute
exposure may include headache, dizziness, nausea, and skin and eye irritation. The primary
route of exposure to VOCs is through inhalation and therefore respiratory protection is the
primary control against exposure to VOCs.
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3.3.2 Coal Tar and Coal Tar Products

Coal tar products, which are semi-volatile organic compounds (SVOCs) consist of a mixture
of acenaphthene, acenaphthylene, anthracene, benz(a)anthracene, benzo(b)fluoranthene,
benzo(k)fluoranthene, benz(a)pyrene, benzo(e)pyrene, benzo(g,h,i)peryline, chrysene,
dibenz(a,h)anthracene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, 2-methyl
naphthalene, naphthalene, phenanthrene, phenols, pyrene.

Coal tar products and other SVOCs are present at the Site within impacted soil and
groundwater and as a dense non-aqueous phase liquid (DNAPL) by-product of gas
production within soils, former MGP structures, and abandoned pipelines.

Coal tar products such as those listed above may cause contact dermatitis. Direct contact can
be irritating to the skin and produce itching, burning, swelling and redness. Direct contact or
exposure to the vapors may be irritating to the eyes. Conjunctivitis may result from
prolonged exposure. Coal tar is considered to be very toxic, if ingested. High levels of
exposure to coal tar, though not anticipated during work activities conducted during this
project, may increase the risk of cancer including lung, kidney and skin cancer. Naphthalene
is also an eye and skin irritant and can cause nausea, headache, fever anemia, liver damage,
vomiting convulsions and coma. Poisoning may occur by ingestion of large doses, inhalation
or skin absorption.

The major route of entry for the work activities to be conducted at this site is through direct
contact. Exposure is most likely when handling soil and water samples. Inhalation may
occur when the soil is disturbed causing respirable and nuisance dust particles to become
airborne.

3.3.3 Heavy Metals

The Site contains elevated levels of metals including arsenic, chromium, lead, mercury, and
selenium.

Exposure to high concentrations of arsenic can cause dermatitis, gastrointestinal
disturbances, peripheral neuropathy, respiratory irritation, and hyperpigmentation of skin.
Chronic exposure to arsenic has resulted in lung cancer in humans.

Exposure to high concentrations of lead may cause acute symptoms such as eye irritation,
weakness, weight loss, abdominal pain, and anemia. Chronic exposure to lead may result in
kidney disease, effects to the reproductive system, blood forming organs, and CNS.

Both lead and arsenic are regulated by specific OSHA standards. They are 29 CFR
1910.1025/1926.52 and 29 CFR 1910.1018/1926.1118, respectively. These standards
include specific requirements for air monitoring, signs and labels, training and medical
surveillance.
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Exposure to high concentrations of chromium can cause acute symptoms such as irritation of
the eyes, nose and throat as well as wheezing and coughing. Chronic effects include
nosebleeds, nasal congestion, dermatitis, and loss of sight.

Exposure to high concentrations of mercury can cause dizziness, salivation nausea, vomiting,
diarrhea, constipation, emotional disturbance, and kidney injury. Chronic exposure to
mercury can cause CNS damage.

Exposure to high concentrations of selenium can cause mucous membrane irritation,
coughing, sneezing, shortness of breath, chills, headaches, hypotension, and CNS depression.
Chronic exposure to selenium could cause bronchial irritation, gastrointestinal distress,
excessive fatigue, and skin discoloration.

As with SVOCs, the primary route of exposure is through inhalation of dust particles when
soil is disturbed and becomes airborne.

3.3.4 Asbestos-Containing Materials

The Site potentially contains asbestos containing materials (ACM) in the forms of demolition
debris within the relief holder, ACM pipe insulation and asbestos cement pipe. Chronic
exposure to asbestos may cause asbestosis and mesothelioma. The primary route of exposure
for asbestos is inhalation during the disturbance and/or removal of asbestos from the pipe
insulation and cement pipes.

Asbestos is strictly regulated under OSHA 29 CFR 1910.1001/1926.1101. Employees that
may be potentially exposed to ACM must participate in a medical surveillance program, have
specific training in the hazards and controls of exposure to asbestos and wear respirators with
high efficiency particulate (HEPA) filters. All work must be conducted in demarcated
regulated areas to minimize the amount of people within the exposure area. Employers must
conduct air sampling and provide signs and labels regarding the presence of asbestos.

3.3.5 Polychlorinated Biphenyls

Polychlorinated Biphenyls (PCBs) have previously been encountered during MGP site
investigations at other sites. Analysis of soils from the Site did not indicate elevated PCB
concentrations.

3.3.6 Cyanide

Cyanide compounds are common by-products of manufactured gas production. Hydrogen
cyanide is toxic because it is a chemical asphyxiant. It replaces the oxygen in the blood and
thereby suffocates the cells. Ferrocyanides are not considered toxic because the hydrogen
cyanide ion is bound to tightly to the iron and cannot therefore replace the oxygen. It takes a
great amount of heat and/or acid to release cyanide gas from the ferrocyanide molecule,
therefore hydrogen cyanide is not a concern at this site.
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3.3.7 Evaluation of Organic Vapor Exposure

Air monitoring reduces the risk of overexposure by indicating when action levels have been
exceeded and when personal protective equipment (PPE) must be upgraded or changed.
Action levels for volatile organic compounds and associated contingency plans for the work
zone are discussed within Section 8.0 of this Health and Safety Plan.

Exposure to organic vapors shall be evaluated and/or controlled by:

e Monitoring air concentrations for organic vapors in the breathing zone with a photo-
ionization detector (PID).

e When possible, engineering control measures will be utilized to suppress the volatile
organic vapors. Engineering methods can include utilizing a fan to promote air
circulation, utilizing volatile suppressant foam, providing artificial ground cover or
covering up the impacted material with a tarp to mitigate volatile odors.

e When volatile suppression engineering controls are not effective and organic vapor
meters indicate concentrations above the action levels, then appropriate respiratory
protection (i.e. air purifying respirator with organic vapor cartridge) will be
employed.

3.3.8 Evaluation of Skin Contact and Absorption

Skin contact by contaminants may be controlled by use of proper hygiene practices, PPE, and
good housekeeping procedures. The proper PPE (e.g., Tyvek® gloves, safety glasses) as
described in Section 1.8 will be worn for all activities where contact with potential
contaminated media or materials are expected.

Material Safety Data Sheets (MSDS) (as available) and/or Occupational Health Guidelines
for decontamination chemicals and laboratory reagents that may be used on site are included
in Appendix B. Specific chemical hazards information from the MSDS and Occupational
Health Guidelines are summarized in Table 1.
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Table 1
Chemical Data
ACGIH .
Compound CAS # TLV OSHA PEL = Route of Exposure Symptoms of Exposure Target Organs Physical Data
Asbhestos 1332-21-4 0.1 flcc 0.1 flcc over | Inhalation Asbestosis (chronic exposure); Respiratory system, = White, greenish, blue,
8 hr period Ingestion mesothelioma, breathing eyes or gray-green fibrous
or 1.0f/cc Skin Contact difficulty, interstitial fibrosis’ solids
over 30 min. restricted pulmonary function, FP: NA LEL: NA
finger clubbing; irritate eyes, UEL NA VP: 0mm
known human carcinogen
Arsenic 7440-38-2 | 0.01 0.01 mg/m®  Inhalation Ulceration of nasal septum, Liver, kidneys, Metal: Silver-gray or
mg/m® AL Skin Absorption dermatitis, Gl disturbances, skin, lungs, tin-white, brittle,
.005mg/m3 Ingestion peripheral neuropathy, respiratory | lymphatic system odorless solid
Skin Contact irritation, hyperpigmentation of FP: NA LEL: NA
skin, potential carcinogen UEL: NAVP: 0 mm
Benzene 71-43-2 0.5 ppm 1ppm TWA  Inhalation Irritation of eyes, skin, nose, Eyes, skin, CNS, FP:12°F LEL:1.2%
(Skin) 5 ppm Skin Absorption respiratory system, giddiness, bone marrow, blood = UEL:7.8% VP: 75 mm
STEL Ingestion headache, nausea; staggering gait,
Skin Contact fatigue, anorexia, weakness,
dermatitis, bone marrow
depression, known human
carcinogen
Chromium 1333-82-0 | 0.05 0.1 mg/m® Inhalation Irritates respiratory system, nasal, | Blood, respiratory FP:NA
(Chromic Acid mg/m® Ingestion septum perforation, liver and system, liver, VP: Very Low
and Skin Contact kidney damage, leucocytosis kidney, eyes, skin, LEL: NA
Chromates) (increased blood leucocytes), lung cancer UEL: NA
leukopenia (reduced blood
leucocytes), moncytosis
(increased monocytes),
Eosinophilia, eye injury,
conjunctivitis, skin ulcer,
sensitivity dermatitis, potential
carcinogen
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Table 1
Chemical Data
ACGIH .
Compound CAS # TLV OSHA PEL = Route of Exposure Symptoms of Exposure Target Organs Physical Data
Ethylbenzene 100-41-4 100 ppm 100 ppm Inhalation Eye, skin, mucous membrane Eyes, skin, FP: 55° F
Ingestion irritation; headache; dermatitis, respiratory system, | LEL:0.8% UEL:6.7%
Skin Contact narcosis; coma Central Nervous VP: 7 mm
System
Lead 7439-92-1 | 0.050 0.05mg/m® | Inhalation Weakness, insomnia; facial Eyes, Gl tract, A heavy, ductile, soft,
mg/m® Ingestion pallor; pal eye, anorexia, weight Central Nervous gray solid.
A.L.0.03 Skin Contact loss, malnutrition; constipation, System, kidneys, FP: NA LEL: NA
mg/m3 abdominal pain, colic; anemia; blood, gingival UEL: NA
gingival lead line; tremor; tissue VP: 0 mm
paralysis of wrist and ankles;
irritates eyes, hypo tension
Mercury 7439-97-6 | 0.025 Inhalation Irritates eyes and skin, chest pain, | Eyes, skin, Silver-white, heavy
mg/m® 0.10 mg/m3 | Ingestion cough, difficulty breathing, respiratory tract, odorless liquid
Skin Contact bronchitis, pneumonitis, tremor, central nervous FP: NA
Skin Absorption insomnia, irritability, indecision, system LEL: NA UEL:NA
headache, fatigue, weakness, VP: 0.0012 mm
stomatitis, salivation,
Gastrointestinal disturbance,
weight loss, proteinuria
Naphthalene 91-20-3 10 ppm (50 | inhalation, skin Irritation eyes; headache, Eyes, skin, blood, FP: 174 F IP:8.12
mg/m®) absorption, confusion, excitement, malaise liver, kidneys, eV, LEL: 0.8%
TWA ingestion, skin (vague feeling of discomfort); central nervous UEL:6.7%, VP: 0.08
and/or eye contact | nausea, vomiting, abdominal system mm
pain; irritation bladder; profuse
sweating; jaundice; hematuria
(blood in the urine), renal
shutdown; dermatitis, optical
neuritis, corneal damage
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Table 1
Chemical Data
ACGIH .
Compound CAS # TLV OSHA PEL = Route of Exposure Symptoms of Exposure Target Organs Physical Data
PAH’s as Coal | 65996-93- | 0.2mg/m3 | 0.2 mg/m3 Inhalation Irritant to eyes, swelling, acne Respiratory system, | Black or dark brown
tar pitch 2 Skin contact contact dermatitis, chronic Central Nervous amorphous residue.
Volatiles Ingestion bronchitis System, liver,
(CTPV) kidneys, skin,
bladder,
PCBs 11097-69- | 0.5mg/m* | 0.5 mg/m® Inhalation Irritate eyes; chloracne; liver Skin, eyes, liver, Colorless liquid or
1 (Skin) (Skin) Skin Absorption damage; reproductive system | solid with a mild,
Ingestion hydro-carbon odor
Skin Contact VP =0.00006 mm
Phenol 108-95-2 10 ppm 5 ppm (19 Inhalation Irritates eyes, nose, throat, Eyes, skin, Colorless to light pink
(skin) mg/m?) Skin Absorption anorexia, weight loss, weakness, respiratory system, | crystalline solid with
[skin] Ingestion muscle ache, pain, dark urine, liver, kidneys sweet, acrid odor.
Skin Contact cyanosis, liver and kidney FP:175°F IP:8.5
damage, skin burns, dermatitis, LEL:1.8% UEL: 8.6%
tremors, convulsions, twitching, VP: 0.4 mm
Selenium 7782-49-2 | 0.2mg/m® | 0.2 mg/m® Inhalation Irritant to eyes, skin, nose and Eyes, skin, Amphorous or
Ingestion throat, visual disturbance, respiratory system, | crystalline, red to gray
Skin Contact headache, chills, fever, breathing | liver, kidneys, solid
difficulty, bronchitis, metallic blood spleen FP: NA LEL: NA
taste, garlic breath, Gl UEL: NA
disturbance, dermatitis, eye and VP: 0 mm
skin burns,
Toluene 108-88-3 50 ppm 200 ppm Inhalation Eye, nose irritation; fatigue, Eyes, skin, FP: 40°F
Skin Absorption weakness, confusion, euphoria, respiratory system, | LEL:1.1% UEL:7.1%
Ingestion dizziness, headache; dilated Central Nervous VP: 21 mm
Skin Contact pupils, tearing of eyes; System, liver,
nervousness, muscle fatigue, kidneys
insomnia, tingling in limbs;
dermatitis
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Table 1
Chemical Data
ACGIH .
Compound CAS # TLV OSHA PEL = Route of Exposure Symptoms of Exposure Target Organs Physical Data
Xylene 1330-20-7 = 100 ppm 100 ppm Inhalation Eye, skin, nose, throat irritation; Eyes, skin, FP: 90°F
Skin Absorption dizziness, excitement, drowsiness; = respiratory system, | LEL:0.9% UEL: 6.7%
Ingestion incoordination, staggering gait; Central Nervous VP: 9 mm
Skin Contact corneal damage; appetite loss, System, Gl tract,
nausea, vomiting, abdominal blood, liver,
pain; dermatitis kidneys
Abbreviations
A.L. Action Level ppm = parts per million
C = ceiling limit, not to be exceeded STEL = Short-term exposure limit (15 minutes)
FP = Flash point TWA = Time-weighted average (8 hours)
Gl = Gastro-intestinal UEL = Upper explosive limit
LEL = Lower explosive limit VP = vapor pressure approximately 68° F in mm Hg (mercury)

mm = millimeter
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3.4 Biological Hazards

Avreas of the site may be wooded or surrounded with brush. Therefore, employees working on
this project should be aware of the potential biological hazards at this site. Each is discussed in
detail below.

3.4.1 Poisonous Plants

Persons working on the site should be aware of the possible presence of poisonous plants and
insects. Poison ivy is a climbing plant with leaves that consist of three glossy, greenish leaflets.
Poison ivy has conspicuous red foliage in the fall. Small yellowish-white flowers appear in May
through July at the lower leaf axils of the plant. White berries appear from August through
November. Poison ivy is typically found east of the Rockies. Poison oak is similar to poison ivy
but its leaves are oak-like in form. Poison oak occurs mainly in the south and southwest. Poison
sumac typically occurs as a small tree or shrub and may be 6-20 feet in height. The bark is
smooth, dark and speckled with darker spots. Poison sumac is typically found in swampy areas
and east of the Mississippi. The leaves have 7-13 smooth-edged leaflets and drooping clusters of
ivory-white berries appear in August and last through spring.

The leaves, roots, stems and fruit of these poisonous plants contain urushiol. Contact with the
irritating oil causes an intensely itching skin rash and characteristic, blister-like lesions. The oil
can be transmitted on soot particles when burned and may be carried on the fur of animals,
equipment and apparel.

Proper identification of these plants is the key to preventing contact and subsequent dermatitis.
Wear long sleeves and pants when working in wooded areas. In areas of known infestation, wear
Tyvek coveralls and gloves. Oils are easily transferred from one surface to another. If you come
in contact with these poisonous plants, wash all exposed areas immediately with cool water to
remove the oils. Some commercial products such as Tecnu's Poison Oak-n-lvy Cleanser claim to
further help with the removal of oils.

3.4.2 Ticks

Lyme Disease

Ticks are bloodsuckers, attaching themselves to warm-blooded vertebrates to feed. Deer ticks,
are associated with the transmission the bacteria that causes Lyme Disease. Female deer ticks are
about one-quarter inch in length and are black and brick red in color. Males are smaller and all
black. If a tick is not removed, or if the tick is allowed to remain for days feeding on human
blood, a condition known as tick paralysis can develop. This is due to a neurotoxin, which the
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tick apparently injects while engorging. This neurotoxin acts upon the spinal cord causing
incoordination, weakness and paralysis.

The early stages of Lyme disease, which can develop within a week to a few weeks of the tick
bite, are usually marked by one or more of these signs and symptoms:

e Tiredness
e Chills and fever
e Headache

e Muscle and/or join pain
e Swollen lymph glands
e Characteristic skin rash (i.e. bullseye rash)

Rocky Mountain Spotted Fever

Rocky Mountain spotted fever is spread by the American dog tick, the lone-star tick, and the
wood tick, all of which like to live in wooded areas and tall, grassy fields. The disease is most
common in the spring and summer when these ticks are active, but it can occur anytime during
the year when the weather is warm.

Initial signs and symptoms of the disease include sudden onset of fever, headache, and muscle
pain, followed by development of rash. Initial symptoms may include fever, nausea, vomiting,
severe headache, muscle pain, lack of appetite.

The rash first appears 2-5 days after the onset of fever and is often not present or may be very
subtle. Most often it begins as small, flat, pink, non-itchy spots on the wrists, forearms, and
ankles. These spots turn pale when pressure is applied and eventually become raised on the skin.
Later signs and symptoms include rash, abdominal pain, joint pain, diarrhea.

The characteristic red, spotted rash of Rocky Mountain spotted fever is usually not seen until the
sixth day or later after onset of symptoms, and this type of rash occurs in only 35% to 60% of
patients with Rocky Mountain spotted fever. The rash involves the palms or soles in as many as
50% to 80% of patients; however, this distribution may not occur until later in the course of the
disease.

Prevention
Tick season lasts from April through October; peak season is May through July. You can reduce
your risk by taking these precautions:

e During outside activities, wear long sleeves and long pants tucked into socks. Wear a
hat, and tie hair back.
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e Use insecticides to repel or kill ticks. Repellents containing the compound DEET can be
used on exposed skin except for the face, but they do not kill ticks and are not 100%
effective in discouraging ticks from biting. Products containing permethrin kill ticks, but
they cannot be used on the skin -- only on clothing. When using any of these chemicals,
follow label directions carefully.

e After outdoor activities, perform a tick check. Check body areas where ticks are
commonly found: behind the knees, between the fingers and toes, under the arms, in and
behind the ears, and on the neck, hairline, and top of the head. Check places where
clothing presses on the skin.

e Remove attached ticks promptly. Removing a tick before it has been attached for more
than 24 hours greatly reduces the risk of infection. Use tweezers, and grab as closely to
the skin as possible. Do not try to remove ticks by squeezing them, coating them with
petroleum jelly, or burning them with a match. Keep ticks in a zip-lock baggie in case
testing needs to be performed.

e Report any of the above symptoms and all tick bites to the CHSO and Project Manager
(PM) for evaluation.

3.4.3 Mosquito- Borne Disease - West Nile Virus

West Nile encephalitis is an infection of the brain caused by the West Nile virus (WNV), which
is transmitted by infected mosquitoes. Following transmission from an infected mosquito, West
Nile virus multiplies in the person's blood system and crosses the blood-brain barrier to reach the
brain. The virus interferes with normal central nervous system functioning and causes
inflammation of the brain tissue. However, most infections are mild and symptoms include fever,
headache and body aches. More severe infections may be marked by headache, high fever, neck
stiffness, stupor, disorientation, coma, tremors, convulsions, muscle weakness, paralysis and
rarely, death. Persons over the age of 50 have the highest risk of severe disease.

Prevention centers on public health action to control mosquitoes and on individual action to
avoid mosquito bites. To avoid being bitten by the mosquitoes that cause the disease, use the
following control measures:

If possible, stay inside between dusk and dark. This is when mosquitoes are most active. When
outside between dusk and dark, wear long pants and long-sleeved shirts. Spray exposed skin with
an insect repellent, preferably containing DEET.

3.4.4 Wasps and Bees
Wasps (hornets and yellow-jackets) and bees (honeybees and bumblebees) are common insects

that may pose a potential hazard to the field team if work is performed during spring, summer or
fall. Bees normally build their nests in the soil. However, they use other natural holes such as
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abandoned rodent nests or tree hollows. Wasps make a football-shaped, paper-like nest either
below or above the ground. Yellow-jackets tend to build their nests in the ground but hornets
tend to build their nests in trees and shrubbery. Bees are generally more mild-mannered than
wasps and are less likely to sting. Bees can only sting once while wasps sting multiple times
because their stinger is barbless. Wasps sting when they feel threatened. By remaining calm and
not annoying wasps by swatting, you lessen the chance of being stung.

Wasps and bees inject a venomous fluid under the skin when they sting. The venom causes a
painful swelling that may last for several days. If the stinger is still present, carefully remove it
with tweezers. Some people may develop an allergic reaction (i.e. anaphylatic shock) to a wasp
or bee sting. If such a reaction develops, seek medical attention at once.

3.4.5 Sun Exposure

Employees are encouraged to liberally apply sunscreen, with a minimum sun protection factor
(SPF) of 15, when working outdoors to avoid sunburn and potential skin cancer, which is
associated with excessive sun exposure to unprotected skin. Additionally, employees should
wear safety glasses that offer protection from UVA/UVB rays.
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4.0 Personal Protective Equipment

The PPE specified in Table 2 represents PPE selection required by 29 CFR 1910.132, and is
based on the AHA of Section 3. Specific information on the selection rationale activity can be
found in the GEI Health and Safety Manual.

The PPE program addresses elements, such as PPE selection based on site hazards, use and
limitations, donning and doffing procedures, maintenance and storage, decontamination and
disposal, training and proper fitting, inspection procedures prior to / during / and after use,
evaluation of the effectiveness of the PPE program, and limitations during temperature extremes,
heat stress, and other appropriate medical considerations.

A summary of PPE for each level of protection is as follows:

Table 2

Level A Level B Level C Level D
Safety Equipment

Tyvek™ suit or work overalls °

Hard hats with splash shields or safety glasses ° °

Steel-toe/shank boots with overboots ° °

Chemical-resistant gloves as appropriate for work ° °
being performed and materials handled

Half- or full-face respirators with appropriate °
cartridges as approved by the CHSO

TyvekTM splash-resistant suit °

Chemical-resistant clothing °

Pressure-demand, full-face SCBA or pressure- ° °
demand supplied air respirator with escape SCBA

Inner and outer chemical-resistant gloves ° °

Chemical-resistant safety boots or shoes ° °

Two-way radio ° °

Hard hat

Fully encapsulating chemical-resistant suit °

Reflective vest ° ° ° °
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PPE requirements for field activities are as follows.

TASK HEAD EYE/FACE  FEET HANDS BODY HEARING RESPIRATOR
Mobilization/Demobilization
Mobilization/demobilization of HH asneeded = SG asneeded @ STB LWG as needed # WC EP as needed | Level D
equipment and supplies
Establishment of site security, work HH as needed @ SGasneeded STB LWG as needed = WC EP asneeded @ Level D
zones and staging area
Locate all utilities to and from the sitt = HH as needed = SG asneeded = STB LWG as needed = WC EP asneeded | Level D
Locate all active utility lines on site HH asneeded @ SGasneeded STB LWG as needed = WC EP as needed | Level D
Investigation Activities
Surface Soil Sampling HH as needed @ SG STB, OB Nit wcC EP asneeded Level D

as needed
Sediment Sampling HH as needed @ SG STB, OB Nit WC EP as needed Level D

as needed
Test Pit Installation and Sampling HH SG STB, OB Nit wcC EP Level D initially,

as needed Level C-If action levels exceeded

(see Section 8.0 of HASP)

Subsurface Soil Boring and HH SG STB, OB Nit WC, Polyas @ EP Level D initially,
Monitoring Well Installation and as needed needed Level C-If action levels exceeded
Sampling (see Section 8.0 of HASP)
Survey HH as needed = SGasneeded STB LWG as needed = WC EP as needed @ Level D
Monitoring Well Development HH as needed @ SGasneeded STB Nit wC EP as needed | Level D
Groundwater Sampling HH as needed @ SG STB, OB Nit WC, Polyas @ EPasneeded @ Level D

as needed needed
Waste Handling HH SG STB, OB LWG and Nit WC, Polyas = EPasneeded | Level D initially,

as needed as needed needed Level C-If action levels exceeded

(see Section 8.0 of HASP)
PPE Abbreviations
HEAD PROTECTION EYE/FACE PROTECTION FOOT PROTECTION HANDPROTECTION
HH = Hard Hat APR = Full Face Air Purifying Respirator with HEPA filter Neo = Neoprene Neo = Neoprene
and organic vapor cartridge OB = Overboot Nit = Nitrile

HEARING PROTECTION MFS = Mesh Face shield Poly = Polyethylene coated boot LWG = Leather Work Glove
EP = ear plugs PFS =Plastic Face shield Rub = Rubber slush boots Rub = Rubber

EM = ear muffs SG = ANSI approved safety glasses with side shields

STB = Leather work boots with steel toe/shank
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Use of Level A or Level B PPE is not anticipated. If conditions indicating the need for Level
A or Level B PPE are encountered, personnel will leave the exclusion zone and this HASP
will be revised with oversight of the CHSO or GEI personnel will not re-enter the exclusion

zone until conditions allow.

OSHA Requirements for Personal Protective Equipment

All personal protective equipment used during the course of this field investigation must

meet the following OSHA standards:

Type of Protection Regulation
Eye and Face 29 CFR 1910.133
Respiratory 29 CFR 1910.134
Head 29 CFR 1910.135
Foot 29 CFR 1910.136

ANSI = American National Standards Institute

Source
ANSI Z87.1 1968
ANSI 788.1 1980
ANSI Z89.1 1969
ANSI Z41.1 1967
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5.0 Key Project Personnel/Responsibilities and Lines of
Authority

5.1 GEl Personnel

= Bruce Coulombe, P.G. GEI Project Manager

= Garrett Schmidt GEI Site Safety Officer

= Garrett Schmidt GEI Field Representative

= Robin DeHate GEI Corporate Health and Safety Officer
= Steve Hawkins Regional Health and Safety Officer

The implementation of health and safety at this project location will be the shared responsibility

of the GEI Project Manager (PM), the GEI Corporate Health and Safety Officer (CHSO), the

GEI Project Site Safety Officer (SSO), other GEI personnel implementing the proposed scope of

work.

5.1.1 GEI Project Manager

The GEI Project Manager is responsible for ensuring that the requirements of this HASP are

implemented. Some of the PM's specific responsibilities include:

e Verifying that the GEI staff selected to work on this program are sufficiently trained for

the sampling activities;

e Assuring that all personnel to whom this HASP applies, including subcontractor
personnel, have received a copy of it;

e Providing the CHSO with updated information regarding conditions at the site and the

scope of site work;

e Providing adequate authority and resources to the on-site SSO to allow for the successful

implementation of all necessary safety procedures;
e Supporting the decisions made by the SSO and CHSO;
e Maintaining regular communications with the SSO and, if necessary, the CHSO;

e Verifying that the subcontractors selected by GEI to work on this program have

completed GEI environmental, health and safety requirements and has been deemed

acceptable for the proposed scope of work; and,

e Coordinating the activities of all GEI subcontractors and ensuring that they are aware of

the pertinent health and safety requirements for this project.
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5.1.2 GEI Corporate Health and Safety Officer

The GEI CHSO, Robin DeHate, is the individual responsible for the review, interpretation and
modification of this HASP. Maodifications to this HASP which may result in less stringent
precautions cannot be undertaken by the PM or the SSO without the approval of the CHSO.
Specific duties of the CHSO include:

1.
2.
3.

5.1.3

Writing, approving and amending the HASP for this project;
Advising the PM and SSO on matters relating to health and safety on this site;

Recommending appropriate PPE and safety equipment to protect personnel from
potential site hazards;

Conducting accident investigations; and,
Maintaining regular contact with the PM and SSO to evaluate site conditions and new
information which might require modifications to the HASP.

GEI Site Safety Officer

All GEI field staff are responsible for implementing the safety requirements specified in this
HASP. However, one person will serve as the SSO. For this program, the Field Team Leader
will serve as the SSO. The SSO will be on-site during all activities covered by this HASP. The
SSO is responsible for enforcing the requirements of this HASP once work begins. The SSO has
the authority to immediately correct all situations where noncompliance with this HASP is noted
and to immediately stop work in cases where an immediate danger is perceived. Some of the
SSO's specific responsibilities include:

Assuring that all personnel to whom this HASP applies, including subcontractors, have
submitted a completed copy of the HASP receipt and acceptance form;

Conducting the pre-entry briefing prior to beginning work, and subsequent safety meetings
as necessary;

Assuring that all personnel to whom this HASP applies have attended and actively
participated in a pre-entry briefing and any subsequent safety meetings that are conducted
during the implementation of the program;

Maintaining a high level of health and safety consciousness among employees
implementing the proposed activities;

Procuring the air monitoring instrumentation required and performing air monitoring for
investigative activities;

GEl
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e Procuring and distributing the PPE and safety equipment needed for this project for GEI
employees;

e Verifying that all PPE and health and safety equipment used by GEl is in good working
order;

e Verifying that the selected contractors are prepared with the correct PPE and safety
equipment and supplies;

e Notifying the PM of all noncompliance situations and stopping work in the event that an
immediate danger situation is perceived,;

e Monitoring and controlling the safety performance of all personnel within the established
restricted areas to ensure that required safety and health procedures are being followed;

e Stopping work in the event that an immediate danger situation is perceived; and

e Conducting accident/incident investigations and preparing accident/incident investigation
reports.

5.1.4 GEIl Field Personnel

All GEI field personnel covered by this HASP are responsible for following the health and safety
procedures specified in this HASP and for performing their work in a safe and responsible
manner. Some of the specific responsibilities of the field personnel are as follows:

e Reading the HASP in its entirety prior to the start of on-site work;
e Submitting a completed HASP Acceptance Form to the GEI SSO prior to the start of work;

e Attending and actively participating in the required pre-entry briefing prior to beginning
on-site work and any subsequent safety meetings that are conducted during the
implementation of the program;

e Stopping work in the event that an immediate danger situation is perceived,

e Bringing forth any questions or concerns regarding the content of the HASP to the PM or
the SSO prior to the start of work;

e Reporting all accidents, injuries and illnesses, regardless of their severity, to the GEI SSO;
and,

e Complying with the requirements of this HASP and the requests of the SSO and boat
captain.
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Lines of Authority will be as follows:

On site — GEI will have responsibility for safety of its employees during the work performed at
the Hornell former MGP Site. GEI’s field representative will have a cell phone available to
contact the appropriate local authorities, in the event of an emergency. GEI’s field representative
will be available for communication with the GEI Project Manager and with the National Fuel
representative.

5.2 Subcontractors

GEI has subcontracted the following firms to assist in performing work on this project:
GeoLogic 37 Copeland Avenue, Homer, NY 13077
607.749.5000

Delta Engineers, 4873 NYS Route 5, Vernon, NY 13476
Architects, and 315.953.4200
Land Surveyors

GEI requires its subcontractors to work in a responsible and safe manner. Subcontractors for this
project will be required to develop their own HASP for protection of their employees but at a
minimum must adhere to applicable requirements set forth in this HASP.

5.3 Emergency Contact List

Emergency Phone List
Hornell Former MGP Site

Medical Emergencies
Emergency Medical Services
Emergency 911
All other communications (607) 324-1233

Nearest Emergency Room (St James Mercy Hospital)
411 Canisteo St., Hornell, NY 14834 (607) 324-8000

Fire and Rescue Emergencies

Emergency
All other communications

911
(607) 324-6161

Police Emergencies
Hornell Police Department
110 Broadway, Hornell, NY 14834

Emergency 911
All other communications 311
Switchboard (607) 324-2860
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Utility Emergencies

Electric (New York State Electric and Gas Company)
Water/Sewer (City of Hornell Dept of Public Works)
Natural Gas (National Fuel)

Underground Utilities (Dig Safely New York)

Spill Incident
New York State Department of Environmental Conservation
National Response Center

National Information Centers

Chemtrec
Poison Control Center

(800) 572-1131
(607) 324-7421
(800) 444-3130

(800) 962-7962

(800) 457-7362
(800) 424-8802

(800) 424-9300
(800) 222-1222

Project Contacts

Corporate Health and Safety Officer
Robin DeHate

(813) 774-6564 office
(813) 323-6220 cell

Regional Health and Safety Officer
Steve Hawkins

(860) 368-5348

Client Contact (National Fuel)
Tanya Alexander

(716) 857-7410

Project Manager
Bruce Coulombe

(607) 216-8959 office
(607) 793-3426 cell

Utility Clearance Permit #

Nearest Telephone Location: Onsite cellular
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6.0 Training Program

6.1 HAZWOPER Training

In accordance with 29 CFR 1910.120, hazardous waste site workers shall, at the time of job
assignment, have received a minimum of 40 hours of initial health and safety training for
hazardous waste site operations. At a minimum, the training shall have consisted of instruction
in the topics outlined in the standard. Personnel who have not met the requirements for initial
training shall not be allowed to work in any site activities in which they may be exposed to
hazards (chemical or physical). Proof of training shall be submitted to the GEI CHSO or her
representative prior to the start of field activities.

6.2 Annual Eight-Hour Refresher Training

Annual eight-hour refresher training will be required of all hazardous waste site field personnel
in order to maintain their qualifications for fieldwork. The training will cover a review of 29
CFR 1910.120 requirements and related company programs and procedures. Proof of current 8-
hour refresher training shall be submitted to the GEI CHSO or her representative prior to the start
of field activities.

6.3 Supervisor Training

Personnel acting in a supervisory capacity shall have received 8 hours of instruction in addition
to the initial 40 hours training. In addition supervisors shall have one year of field experience and
training specific to work activities (i.e., sampling, construction observation, etc.)

6.4 Site-Specific Training

Prior to commencement of field activities, the GEI CHSO or her representative will ensure all
field personnel assigned to the project will have completed training that will specifically address
the activities, procedures, monitoring, and equipment used in the site operations. It will include
site and facility layout, hazards and emergency services at the site and will highlight all
provisions contained within this HASP. This training will also allow field workers to clarify
anything they do not understand and to reinforce their responsibilities regarding safety and
operations for their particular activity. Personnel that have not received site-specific training will
not be allowed on-site.

6.5 On-Site Safety Briefings

Other GEI personnel will be given health and safety briefings daily by GEI’s field representative
to assist GEI personnel in safely conducting work activities. The briefings will include
information on new operations to be conducted, changes in work practices or changes in the
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site's environmental conditions, as well as periodic reinforcement of previously discussed topics.
The briefings will also provide a forum to facilitate conformance with safety requirements and to
identify performance deficiencies related to safety during daily activities or as a result of safety
inspections. Documentation of these briefings will be recorded in the GEI field book. The
meetings will also be an opportunity to periodically update the workers on monitoring results. In
addition, all GEI personnel shall sign the HASP to document that they understand the hazards
and control measures presented and agree to comply with the procedures established in the plan.

6.6 First Aid and CPR

The PM will identify individuals certified in first aid and CPR, or identify individuals for such
training in order to ensure that emergency medical treatment is available during field activities.
The training will be consistent with the requirements of the American Red Cross Association.
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7.0 Medical Surveillance Program

GEI maintains a continuous, corporate, medical surveillance program that includes a plan
designed specifically for field personnel engaged in work at sites where hazardous or toxic
materials may be present. Dr. Robin DeHate is GEI’s CHSO and is responsible for the
administration and coordination of medical evaluations conducted for GEI’s employees at all
branch office locations. Comprehensive examinations are given to all GEI field personnel
participating in hazardous waste operations on an annual or biennial basis (as determined to be
appropriate by the CHSO). The medical results of the examinations aid in determining the
overall fitness of employees participating in field activities.

Dr. Robin DeHate’s telephone number is:
Telephone: (813) 774-6564 (office) or (813) 323-6220 (cell)

Under the CHSQO’s supervision, all field personnel undergo a complete initial physical
examination, including a detailed medical and occupational history, before they participate in
hazardous waste site investigations. Extensive annual/biennial reexaminations are also
performed. Upon completion of these tests, personnel are certified by an occupational health
physician as to whether they are fit for field work in general, and fit to use all levels of
respiratory protection, in particular.

If a GEIl employee or other project worker shows symptoms of exposure to a hazardous
substance and wishes to be rechecked, he/she will be directed to the nearest area hospital or
medical facility.

All GEI subcontractor personnel that will enter any active waste handling or other active non-
“clean” area must certify that they are participating in a medical surveillance program that
complies with OSHA regulations for hazardous waste operations (i.e., 29 CFR 1910.120 and 29
CFR 1926.65). Proof of medical clearance shall be submitted to the GEI CHSO or her
representative prior to the start of field activities.
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8.0 Air Monitoring

Air monitoring shall be performed to identify and quantify airborne levels of hazardous
substances and safety and health hazards in order to determine the appropriate level of worker
protection needed on site.

GEI will conduct perimeter air monitoring, and work zone monitoring for on-site workers. GEI
will monitor and document daily site conditions and operations and inform field representative of
results. If action levels are exceeded GEI’s field representative will immediately implement dust
suppression activities and notify GEI’s Project Manager.

GEI will provide the following equipment for health and safety monitoring of on-site personnel:

o Particulate Meter (PM-10 capable)
e Sound Level Meter if deemed necessary by the CHSO or PM (type to be appropriate to

the activities performed)

The perimeter and work zone air monitoring will be conducted during demolition activities.
Table 3 provides a summary of real time air monitoring action levels and contingency plans for
work zone activities.

Table 3
Work Zone Air Monitoring Action Levels
(Al LTI, Momt_ormg Action Level Site Action
Instrument Location
PID Breathing Zone 0.5 ppm Use Dréager Chip Measurement System (CMS) tube for
benzene or Z-nose® to verify if concentration is benzene.
PID Breathing Zone 0-10ppm No respiratory protection is required.
10 - 250 ppm Stop work, withdrawal from work area, institute
engineering controls, if levels persist Upgrade to Level C.
> 250 ppm Stop work, withdraw from work area; notify PM &
CHSO.
Particulate Meter Excavation/ Work | 0.150 ug/m? Implement work practices to reduce/minimize airborne

Zone

dust generation, e.g., spray/misting of soil with water.
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9.0 Site Control Measures

9.1 Site Zones

Site zones are intended to control the potential spread of contamination and to assure that only
authorized individuals are permitted into potentially hazardous areas. A three-zone approach
will be utilized. It shall include an Exclusion Zone (EZ), Contamination Reduction Zone (CRZ)
and a Support Zone (SZ). Specific zones shall be established on the work site by the Contractor
when operations begin for each task requiring such delineation. Maps depicting the zones will
be available at the Site.

This project is being conducted under the requirements of 29 CFR 1910.120, and any personnel
working in an area where the potential for exposure to site contaminants exists, will only be
allowed access after proper training and medical documentation.

The following shall be used for guidance in revising these preliminary zone designations, if
necessary.

Support Zone - The SZ is an uncontaminated area that will be the field support area for most
operations. The SZ provides for field team communications and staging for medical emergency.
Appropriate sanitary facilities and safety equipment will be located in this zone. Potentially
contaminated personnel/materials are not allowed in this zone. The SZ should be established up-
wind of the work area if possible.

Contamination Reduction Zone - The CRZ is established between the EZ and the SZ. The CRZ
contains the contamination reduction corridor and provides an area for decontamination of
personnel and portable hand-held equipment, tools and heavy equipment. A personnel
decontamination area will be prepared at each exclusion zone. The CRZ will be used for
Exclusion Zone entry and egress in addition to access for heavy equipment and emergency
support services.

Exclusion Zone - All activities which may involve exposure to site contaminants, hazardous
materials and/or conditions should be considered an exclusion zone. This zone will be clearly
delineated by cones, tapes or other means. The Contractor may establish more than one EZ
where different levels of protection may be employed or different hazards exist. The size of the
EZ shall be determined by the Contractor allowing adequate space for the activity to be
completed, field members and emergency equipment.

The Contractor is responsible for constructing, maintaining, and enforcing the zones.
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9.2 Buddy System

GEI personnel should be in line-of-site or communication contact with another on-site person.
The other on-site personnel should be aware of their role as a "buddy" and be able to provide
assistance in the event of an emergency. A copy of this plan shall be given to any person acting
as a GEI "buddy" for informational purposes.

9.3 Sanitation for Temporary Work Sites
Temporary sanitary facilities including toilets will be available on site.

9.4 lllumination

Illumination requirements identified by OSHA are directed to work efforts inside buildings
and/or during non-daylight hours. All activities planned for the site are anticipated to occur
outside during daylight hours. However, if yard areas are used after dark they will be equipped
with illumination that meets or exceeds requirements specified in 29 CFR 1926.56, Illumination.

9.5 Utilities

The site may have shallow, buried utilities and also overhead utilities in certain areas. It will be
necessary for all parties disturbing the existing ground surface and conducting operations with
heavy equipment having high clearances to exercise a high degree of caution in performing
project-related work with respect to the presence of utilities. Utility companies with active
buried lines in the site area will be asked to mark all of their facilities as necessary. Site workers
will use these data to choose apparently safe work locations.

9.5.1 Underground Utilities

No excavating, drilling, boring or other intrusive activities will be performed until a thorough
underground utility survey, conducted by knowledgeable persons or agencies, has been made and
it is found safe to begin (see the Utility Clearance Documentation in Appendix E). This survey
will identify any underground and in-workplace utilities such as the following.

= Electrical lines and appliances
= Telephone lines

= Cable television lines

=  Gas lines

= Pipelines

= Steam lines

= Water lines

= Sewer lines
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= Pressurized air lines

The location of any utility that could pose a risk to workers must be communicated to all workers
during site safety indoctrination. Utilities should be marked or access otherwise restricted to
avoid change of accidental contact.

Even when a utility search has been completed, drilling, boring and excavation should
commence with caution until advanced beyond the depth at which such utilities are usually
located. All utilities shall be considered “live” or active until reliable sources demonstrate
otherwise.

9.5.2 Overhead Utilities

Overhead transmission and distribution lines will be carried on towers and poles which provide
adequate safety clearance over roadways and structures. Clearances will be adequate for the safe
movement of vehicles and for the operation of construction equipment.

Overhead or above-ground electric lines should be considered active until a reliable source has
documented them to be otherwise. Elevated work platforms, ladders, scaffolding, man-lifts, and
drill or vehicle superstructures shall be erected a minimum of 20 feet (the actual distance is
dependent upon the voltage of the line) from overhead electrical lines until the line is de-
energized, grounded or shielded and a competent electrician has certified that arcing cannot
occur between the work location or superstructure.
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10.0 Accident Reporting

GEI will report incidents involving GEI personnel or subcontractor personnel, such as: lost time
injuries, injuries requiring medical attention, near miss incidents, fires, fatalities, accidents
involving the public, and property damage. The report shall be made to the GEI Project Manager
verbally within 2 hours of the incident. The Project Manager will immediately inform the CHSO
and the Director of Human Resources of the incident. An Accident Report Form will be
completed and submitted to the CHSO and the Director of Human Resources within 24 hours of
the incident (Appendix D).
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11.0 Decontamination Procedures

A decontamination pad has been established for personnel decontamination and equipment
decontamination.

11.1 Personnel Decontamination Station

A personnel decontamination station where workers can drop equipment and remove PPE will be
set up at the decontamination pad by the Contractor. It will be equipped with basins for water
and detergent, and trash bag(s) or cans for containing disposable PPE and discarded materials.
Once personnel have decontaminated at this station and taken off their PPE, they will proceed to
a sink where they will wash themselves wherever they have potentially been exposed to any
contaminants (e.g., hands, face, etc.)

The following specific decontamination procedure will be used as necessary by GEI personnel or
subcontractor personnel wearing PPE from Level D through Level C.

Step 1 Equipment drop (respirator, tools, monitoring equipment, etc.)
Decontaminate as appropriate (per GEI’s field representative’s instructions).

Step 2 Boot wash/rinse (wash with non-foaming detergent, rinse with fresh water
spray). Remove boots. If inner and outer gloves are worn, wash outer gloves,
remove and save for later use, or remove and discard outer gloves and place in
trash bag/can provided in the decontamination area.

Step 3 Hard hat removal, wash if visibly contaminated (use same wash as in Step 2).

Step 4 If Tyvek™ (or equivalent) suit was worn and is visibly contaminated, remove and
place in trash bag/can provided in the decontamination area or decontaminate
(wash) and store for reuse.

Contaminated washable coveralls should be removed and bagged for washing.

Step 5 Respirator and/or eye protection removal (as applicable). Wash (per Step 2) to
remove visible contamination.

Step 6 Remove outer gloves.
Step 7 Wash potentially exposed skin (use water and soap at indoor sink).
Step 8 Disinfect respirator per manufacturer’s recommendations.

Contaminated PPE (gloves, suits, etc.) will be decontaminated and stored for reuse or placed in
plastic bags (or other appropriate container) and disposed of in an approved facility.
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Decontamination wastewater and used cleaning fluids will be collected and disposed of in
accordance with all applicable state and federal regulations.

11.2 Heavy Equipment Decontamination

Heavy equipment decontamination will be performed by the Contractor within the limits of the
on-site decontamination pad in accordance with the contract specifications. A steam generator
and brushes will be used to clean demolition equipment and other tools. No heavy equipment
will be permitted to leave the site unless it has been thoroughly decontaminated.

Wastewater from the heavy equipment and personnel decontamination areas will be collected
and disposed of in accordance with all applicable state and federal regulations. The Contractor
will be responsible for ultimate disposal of investigation-derived wastes.

11.3 Decontamination Equipment Requirements

The following equipment, if required, should be in sufficient supply to implement
decontamination procedures for GEI’s equipment.
e Buckets
e Alconox™ detergent concentrate
e Hand pump sprayers
Long handle soft bristle brushes
Large sponges
Cleaning wipes for respirators
Bench or stool(s)
Methanol
Liquid detergent and paper towels
Plastic trash bags

The Contractor performing decontamination procedures is responsible for ensuring that the
above materials, as required for their operation, are in sufficient supply.
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12.0 Supplemental Contingency Plan Procedures

12.1 Hazard Communication Plan

GEIl personnel have received hazard communication training as part of their 40-hour
HAZWOPER training. All hazardous materials used on the site will be properly labeled, stored,
and handled. Material Safety Data sheets (MSDS) will be available to all potentially exposed
employees.

12.2 Fire

In the event of a fire all personnel will evacuate the area. GEI’s field representative will contact
the local fire department with jurisdiction and report the fire. Notification of evacuation will be
made to the GEI Project Manager and the CHSO. The field representative will account for GEI
personnel and subcontractor personnel and report their status to the GEI Project Manager.

12.3 Medical Support

In case of minor injuries, on site care shall be administered with the site first aid kit. For serious
injuries, call 911 and request emergency medical assistance. Seriously injured persons should
not be moved, unless they are in immediate danger.

Section 5 of this HASP contains detailed emergency information, including directions to the
nearest hospital, and a list of emergency services and their telephone numbers. GEI field
personnel will carry a cellular telephone.

12.4 Severe Weather

The contingency plan for severe weather includes reviewing the expected weather to determine if
severe weather is in the forecast. Severe weather includes high winds over 30 mph, heavy rains
or snow squalls, thunderstorms, hurricanes, and lightning storms. If severe weather is
approaching, the decision to evacuate GEI personnel and subcontractor personnel from the site
will be the responsibility of GEI’s field representative. Notification of evacuation will be made
to the GEI Project Manager and the CHSO. The field representative will account for GEI
personnel and subcontractor personnel and report their status to the GEI Project Manager.
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12.5 Spills or Material Release

If a hazardous waste spill or material release, the SSO or his representative will immediately
assess the magnitude and potential seriousness of the spill or release based on the following.

= MSDS for the material spilled or released

= Source of the release or spillage of hazardous material

= An estimate of the quantity released and the rate at which it is being released

= The direction in which the spill or air release is moving

= Personnel who may be or may have been in contact with the material, or air release, and
possible injury or sickness as a result

= Potential for fire and/or explosion resulting from the situation

= Estimates of area under influence of release

If the spill or release is determined to be within the on-site emergency response capabilities, the
SSO will ensure implementation of the necessary remedial action. If the release is beyond the
capabilities of the site personnel, all personnel will be evacuated from the immediate area and the
local fire department will be contacted. The SSO will notify the PM and the CHSO.

12.6 Alcohol and Drug Abuse Prevention

Alcohol and drugs will not be allowed on the work site. Project personnel under the influence of
alcohol or drugs will not be allowed to enter the site.

®
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HEALTH AND SAFETY PLAN

HORNELL FORMER MANUFACTURED GAS PLANT SITE
HORNELL, NEW YORK

SEPTEMBER 2010

Health and Safety Plan Sign-Off

All GEI personnel conducting site activities must read the Health and Safety Plan,
be familiar with its requirements, and agree to its implementation.

Once the Health and Safety Plan has been read, complete this sign-off sheet, and
return it to the Project Manager.

Site Name:
Hornell Former Manufactured Gas Plant Site, Hornell, New York

Activity:
Investigation

GEI Project No: 102260

| have received and read the Health and Safety Plan, been briefed on it, and agree to its
implementation.

Name: Signature: Date:
Name: Signature: Date:
Name: Signature: Date:
Name: Signature: Date:
Name: Signature: Date:
Name: Signature: Date:
Name: Signature: Date:
Name: Signature: Date:
Name: Signature: Date:
Name: Signature: Date:

®
GEl "
Consultants



GEl

Consultants

APPENDIX A

MAP TO HOSPITAL
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Directions from Hornell Former MGP Site to St. James Mercy Hospital:
St. James Mercy Hospital

Hornell, NY 14843

(607) 324-8000

0.9 miles approximately 3 minutes

1. Head East on Canisteo Street/Franklin Street towards Canisteo Square
Continue to follow Canisteo Street

2. Turn Right on West Van Scoter Street
3. Take the first Left onto Portland Avenue
4. Destination will be on the Left

GEIQ N
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MATERIAL SAFETY DATA SHEETS
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Material Safety

from Genium's Reference Collection

Data Sheet

No. 300
ACETONE

Genium Publishing Corporation @
1145 Catalyn Street
Schenectady, NY 12303-1836 USA

(518) 377-8855

(Revision E)
Issued: September 19835
GeMuM puBuswiNG' core, | Revised: November 1988

SECTION ‘1. MATERIAL IDENTIFICATION 27
Material Name: ACETONE 6
Description (Origin/Us=s): Used 25 a solvent for fats, oils, waxes, resins, rubber, plastics, vamishes, and rubber 00
cements; aiso used in the manufacture of methyl isobutyl ketone, mesityl oxide, acetic acid, diacetone alcohol, 0
chlomt:orm, iodoform, bromoform, explosives, rayon, photographic films, and isoprene. Used to store acetylene
gas. Widely used in the chemical process industry (CPJ). NFPA
. . . HMIS
Other Dgslgn_ntions: Dimesthylformaldehyde; Dimethylketal: Dimethyl Ketone; Ketone Propane; H 1 R 1
Pyroacetic Acid; Pyroacetic Ether; C,H,0; CAS No. 0067-64-1 F 3 I 1
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicahweek ngP S 2
Buyers' Guide (Genium ref, 73) for a list of suppliers, *Seesect. 8§ K 4

- +EXPOSURE LIMITS
OSHA PELs
8-Hr TWA: 750 ppm, 1800 mg/m’
STEL: 1000 ppm, 2400 mg/m®

ACGTH TLVs, 1988-89
TLV-TWA: 750 ppm, 1780 mp/m?
TVL-STEL: 1000 ppm, 2375 mg/m’

Toxicity Data®

Man, Iohalation, TD,: 440 pg/m® (6 Mins)
Man, Iohalation, TD,: 10 mg/m® (§ Hrs)

SECTION 2. INGREDIENTS :AND HAZARDS . . 1% .
Acetone, CAS No. 0067-64-1 Ca 100

*See NIOSH, RTECS (AL3150000), for additional data with references to
reproductive, mutagenic, and irritative effects.

SECTION::3:::PHYSICAL+DATA - = -
Bolling Point: 134°F (56°C)

Melting Polnt: -137°F (-94'C)

Vapor Density (Alr = 1): 2

Vapor Pressure: 180 Torrs at 68°F (20°C)

Evaporation Rate: Faster than That of n-Butyl Acetare

Moleculer Welght: 58 Grams/Mole

Solubllity in Water (%): Complete

Specific Gravity (H,0=1): 0.778 at 7T°F (25°C}
% Volatile by Volume: 100

Appearance and Odor: A clesr, colorless, highly flammable, volatile liquid with & cheracteristic, pleasant, swestish odor.

Flash Point: 1.4°F (-17°C) CC Autoignition Temperature: B69°F (465°C) LEL: 29% wiv UEL: 128% viv

Extinguishing Medie: Use "alechol” foam, dry chemicel, or cerbon diozide. Use & blanketing effect to smother flames, Use water spray to
reduce the rate of burning &nd 1o cool containers. Water will probably nat be effective in directly extinguishing an acetone fire.

Unusual Fire or Explosion Hazards: Acetone vapor is heavier than air md mey travel a considerable distance to & low-lying source of
ignition and flash back. .

Special Fire-fighting Procedures: Wear & self-contained breathing gpparatus (SCBA) with 2 full facepiece operated in the pressure-
demand or positive-pressure mode,

SECTION 5. REACTIVITY DATA

Stability/Polymerization: Acetoge is stable in closed containers during routine operations. Hazardous polymerization cannot oceur,

Chemical Incompatibllities: Acetone can react dangerously with strong oxidizing agents such as nitrates, perchlorates, mganams,
and concentrated sulfuric acid; chromic anhydride; chromyl chloride; hydrogen peroxide; hexachloromelamine; nitrosyl chloride; permonoc-
ifuric acid; mixmres of sulfuric acid and nitric acid; mixtures of nitric acid end acetic acid; and potassium terr-butoxide,

Conditions to Avoid: Do nat expose acztone to sources of ignition and incompatible chemicals.

Hazardous Products of Decomposition: Carbon monoxide and carbon dioxide can be produced during acetone fires.

Copyrignt © 1985\Qexium Pobliskeng Corportioa




No.300 ACETONE 11/88

SECTION 6. HEALTH HAZARD INFORMATION

Carcinogeniclty: Acetone is not listed 25 a carcinogen by the NTP, IARC, or OSHA.

Summary of Risks: Inhalation of high concentrations of acetoge vapor can cause dryness of the mouth and throat; dizziness, nausea,
incoordination, slurred speech, drowsiness, and, in severe exposures, coma. Inhalation of small quantities of acetone vapor for an extended
period causes irritation of the respiratory tract. coughing, and headache. Prolonged or repeated skin contact with acetone has & defatting
Hfect causing dryness, irritation, and mild dermatitis. Under routine operating conditions the amount of acetone sbsorbed through the skin is
small. Ingestion of acetone may cause irritation of the Bastrointestinal tract and narcosis. Acetone acts primarily as a depressant io the central
nervous system (CNS) when exposures are severe or prolonged. Medical Conditions Aggravated by Long-Term Exposure: None
reporied. Target Organs: Skin, eyes, respiratary system, and CNS. Primary Entry: Inhalation, skin contact. Acute Effects: See
Summary of Risks, above. Chronic Effects: None reponted. FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, geatly
but thoroughly with flooding armounts of running water for at least 15 minutes. Skin, Rinse the affected gres with flooding amounts of water,
then wash it with soap and water, Inhalation. Remove the exposed person 1o fresh air; restore and/or support his or her breathing as needed,
Have qualified medical personnel administer OXygen as required. Monitor the exposed person for symptoms of depression of the CNS such
&s incoordination and drowsiness. Ingestion. Unlikely.* If a small amount is ingested, dilute it slowly with 1 to 2 glasses of water or milk.
Get medical help (in plant, paramedic, community) for all exposures. Seek prompt medical assistance for further treatment, observation,
and support after first aid. *Note to Physiclan: Treatment for sccidental ingestion of & small amount of acetone is umnecessary, If & large
amount has been ingested, administer a charcoal slurry, either agueous or mixed with a saline cathartic or sorbital,

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES

Splil/Leak: Notify safety personnel, evacuate unnecessary personncl, eliminate all sources of ignition immediately, and provide

adequate ventilation, Cleznup personnel peed protection against this liquid's contact with gkin or eyes as well as inhalation of its vapor

(see sect. 8). Contain large spills and collect waste or absorb it with &n inert material such as sand, earth, or vermiculite, Use nonsparking
toals to place wastz liquid or absorbent into closable containers for disposal. Keep waste out of sewers, watersheds, and waterways.

Waste Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and local regulations.
Consider saving the waste hydrochloric acid for use 2s a neutralizing agent during cleanup operations of basic materials.

OSHA Designations ’

Listed as gn Air Contaminant (29 CFR 1910.1000 Subpart Z).

EPA Designations (40 CFR 302.4)

RCRA Hazardous Waste, No. U002

CERCLA Hzzardous Substence, Reportsble Quantity: 5000 Ibs (2270 kg), per the Resource Conservation and Recovery Act, § 3001.
SECTION 8. SPECIAL PROTECTION INFORMATION -

Goggles: Always wear protective eyeglasses or chemical safety goggles, Where splashing is possible, weer & full face shield. Follow
SHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Usea NIOSH-approved respirator per Genium reference 88

_ . rthe maximum-use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134).
| ror emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-purifying
respirators will not protect workers in oxygen-deficient atmospheres. Other: Wear impervious buty! or natural rubber gloves, boots,
aprons, and gauntlets, eic., 1o prevent prolonged or repeated contact with this material, Ventilation: Install snd operate genersal and local
maximum, explosion-proof ventilation systems powerful enough to maintain airborne levels of acetons below the OSHA PEL standard
cited in section 2. Lacal exhaust ventilation is preferred because it prevents dispersion of the coataminent into the general work zxea by
eliminating it at its source. Consult the latest edition of Genium reference 103 for detailed recommendations. Safety Stations: Make emer-
gency eyewash stations, safety/quick-drench showers, and washing facilities available in work areas. Contaminated Equipment: Contact
lenses pose a special hazard; soft lenses may sbsorb irritants, and &ll lenses concentrate them. Do not wear contact lenses in any work area.
Remove contaminated clothing axnd launder it before wearing it 8gain; clean this material from your shoes and equipment. Other: Auto-
matic sprinkler systems for fire protection are desirable in work aress. Comments: Prectice good personal hygiene; always wash thor-
oughly after using this material. Keep it off your clothing and equipment. Avoid transferring it from your hands to your mouth while eating,
drinking, or smoking. Do rot eat, drink, or smoke in any work arez. Do not inhale acetone vapor.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Storage/Segregation: Store acelone in closed containers (carbon steel is recommended) in & cool, dry, well-ventilated area away from
sources of ignition and strong oxidizers. Protect containers from physical damage. Engineering Controls: Make sure ll engineering sys-
tems (production, transportation) are of maximum explosion-proof design. Electrically ground snd bond all containers and pipelines, etc.,
used in shipping, ransferring, reacting, production, and sampling operations to preven! generating static sparks, Other Precautions: Use
labeled safety cans when handling small amounts of acetone. Acetone presents & dangerous fire hazard; perform all work operations
involving it carefully and in & way that will prevent exposing the liguid or its vapor o sources of ignition,

Transportation Data (49 CFR 172.101-2) .

DOT Shipping Name: Acetone IMO Hazard Class: 3.1
DOT Hazard Class: Flammable Liquid IMO Label: Flammable Liquid
ID No. UN1090 IMDG Packaging Group: II

DOT Label: Flammable Liquid
ferences: 1, 26, 38, 84-94, 100, 116, 117, 120, 122.

Judgmeats as to the suitsbility of information herein for purchasar's purposes are Prcpa.red by PJ Igoe, BS

neceaganly purchaser’s respoasibility. Therefore, nllha:mz rmo.n@lemhn
been taken ir the preparation of such informatioa, Geaium Publizhiag Corp, Industrial Hygi:ne Review: DJ Wilson, CIH

extends no warrzaties, makes Bo fepreacatalions and asEUINeEs so responsibility
&2 to the sccuracy or suitability of such infermsation for application to

purchaser’s intended purposes o for consequences of its use. « | Medical Review: MJ Hardies, MD
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. Material Safety Data Sheets Collection:
Genium Publishing Corporation

@ 1145 Catalyn Street Sheet No. 420
Schenectady, NY 12303-1836 USA Acetone Solvent Blend
(518) 377-8854 ‘
Issued: 4/79 Revision;

Section 1. Material lentification. >0 e e e e =%
Acetone Solvent Blend Description: A mixture of acetone md isopropanol. Used as & solvent for fats, oils, waxes, R 1 FPA
rubber, plastics, vamishes, gums, resins and rubber cements, I 1
Other Designations: Acetonz, CAS No. 0067-64-1; isapropy! alcohol, CAS No. 0067-63-0, ' 5 2 ooo
Manufacturer: Contact your supplier ar distributor. Consult the latest Chemical Weak Buyers' Guide™ forn supplies K 3 0

list.

HMIS
H 1
F 3
R 0
' ' PPGT
Cautlons: Acetcncsolveut lend is a skin, eye, end mucous membrage irritent. It may be nercotic in high concentrations, T
cetone, »60%

lzopropenol, 10 to 30%

1930 OSHA PEls 1930 NIOSH REL=

Aeet?nez B-hr TWA: 750 ppm, 1800 mg/m® Acstone: TWA: 250 ppm, 590 mg/n?

15-min STEL: 1000 ppm, 2400 mg/m* Xeopropyl aleohol: 400 ppm, 980 mg/m’

Isopropy) alcohol: 8-kr TWA: 400 ppm, 980 mg/m’ -

15-min STEL: 500 ppm, 1225 mg/m® 1985-86 Toxielty Data®

Acetone: Mmn, oral, TD, : 2857 mg/kg

1990-91 ACGIH TLVs Man, inhalation, TD_: 440 pg/m*/6 min

Acetone: TWA: 750 ppm, 1,780 mg/ee® Ieopropyl alcohol: Men, oral, LD, : 5272 mg/kg

STEL: 1000 ppm, 2400 mg/m® Hmmmh:wamglkg;meﬁemhdmmuﬂmmm

Isapropyl slcohol: TWA: 400 ppm, 985 mg/m’ pulmonsry, end gestroint=stinal

STEL: 500 ppm, 1,230 mg/m®

Calculated TLYV for Acetone (70%) Isopropanol (30%) Mixture: 596 pPpm

- ® SeeN'IOSH,RTE&'(AB!SMO.mm fwaddﬂhu!!nﬂdtyﬁnmmndhopwylﬂuﬁ&mpﬂiwiy

e
AN 2

b8

Bolling Point: 133 to 181 °F (56 to B3 *C) 8t I atm " Density/Specific Gravity (20 "C/20
Vapor Pressure: ca 225 mm Hg at 77 °F (25 °C) Water Solubllity: Complet=ly soluble
Vepor Depsity (air = 1): ca 2 % Volatile by Volume: ca 100¢

Appesrance and Odor: A clear, coloriess liquid with an scetons odar.

® Acelone golvent biesd i

Flash Polnt: 0 10 53 F (-17.8 10 11.7 °C), CC | Autoignition Temperature: >750 F {399 °C)* | LEL:2.0% v~ UEL: 12.0% viv
Extinguishing Media: Alzohol foam, dry chemical, or carbon dioxids (CO,). Use smothering effect to extinguish fire. Watersprey may be
ineffective for extinguishing, but it is useful in cooling fire-expoted containers, in reducing fire int=nsity, and for diluting and flushing solvent.
Unusual Fire or Explosion Hazards: Acetons solvent blend is an OSHA Class 1B liquid. Fire and explosion hazzerds exist when this material is
exposzd b heat or igpition sources. Vapors may travel to an ignition soures and flash back.

Special Fire-fighting Procedures: Isolate hazsrd srea and deny entry. Stay upwind. Since fire may produce loxic fumes, wear a self-contained
breathing apparatus (SCBA) with & full facepiece operated in pressure-demand or pasitive-pressure mode, znd full protective equipment. Be
eware of runoff from fire control methods. Do not release to sewers or waterways.

© An egtimated value,

ers under normal storage and handling condi-

'_StnbultylPoimerlnuon: Acctfz_ne solvent blend is stable at t:mpmnnt inc
tions. Hazardous polymerization cannot oceur.,
Chemical Incompatibilities: Acetone solvent blend is incompatible with strong oxidizing sgents, strong acids, and strong alkalies,

Condltions to Avold: Avoid heat and ignition sources. ‘
Hazardous Products of Decompasition: Thermal oxidative decomposition of acetone solvent blend can produce carbon monoxide.

Copyright © 1991 Ozsnm Pablickag Corporeton. L
Axy eor=marcll e e remodactis withont B pablblay's pesnialon b probibied.




No. 420 Acetone Solvent Blend 9/91
Section ealth: Hazard Data

Carcinogenicity: In 1950 reports, the IARC, NTP, and OSHA do not list acetone solvent blend as & carcimaogen.
Summary of Risks: Excessive vapor inhalation can cause mucous membrane and respiratory tract irritation, Eye contact cen cause severe
irritation. Prolonged or repeated skin contact can defat skin. It may be narcatic in high concentrations.
ical Conditions Aggravated by Long-Term Exposure: None reported.
et Organs: Skin, eyes, respiratory system, end cental nervous system (CNS).
Primary Entry Routes: Inhalation, skin contact, - :
Acute Effects: Symptoms include respiratory tract irritation, nasal irritation, conjunctive irritation, cough, headsche, fatigue, dizziness, narcosis,
and even asphyxiation. Skin contact causes dryness, irvitation, end mild dermatitis, Ingestion produces gratrointestinal (GI) tract irvitation and
Bzusea. Injury to the kidneys is associated with ingestion of isopropyl alcohol and could potentially occur with significant ingestions of acetone
solvent blend. Aspiration of vomitus into the lungs is & hezard &nd can result in severe illness or even death.
Chronic Effects: None reported. '
FIRST AID
Eyes: Gently lift the eyelids end flush immediately and continnously with flooding amounts of water until transported 1o an emergency medical
facility, Consult & physician immediataly,
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at lzast 15 min. For reddened or blistered skin, consult 2
phyzician, Wesh affected srea with sosp and water,
Inhalation: Remove exposed person to fresh air snd support bresthing as needed,
Ingestion: Never give anything by mouth to an unconscions or convulzing person. If a swaall amount is ingested, have that corscious and alert
person drink 1 to 2 glasses of water. Consult 2 physicizn,
After first ald, get appropriate in-plant, paramedie, or ecmmunity medical Support.
Note to Physicians: Accidental or intentional ingestion may result in a state of intoxication difficult to distinguish from ethanol ingestion. Serum
acetone and alcohol levels may be necessary tn diagnose and monitor such & patient's statue. In gevere intoxication, arterial blood geses mnd pH,
lood electxf::;yt:s. liver function studies, & baseline creatinine, bload counts, snd urinalysis may be indicated, Watch for deteriorating CNS and
0 ction,

tify safety large sp! unnecessary perzonnsal, remove all heat and ignition gources, and provide maxi-
mum, explosion-proof ventilation. Cleanup persomnel zhould protect ngainst inhalation and skin or eye contacl. For small gpills, 1) absorb liquid
with 2 noncombustible, absorbent material, snd dispose; or 2) sbsorb oa peper and burn. For large spills, dike far ghead o contain and collest for
recycle or disposal. Use nonsperking tools to place waste liquid or absorbent in clossbie containers for dispozal, Keep waste cut of sewers,
watersheds, or watsrways. Follow spplicable OSHA regulations (29 CFR 1910.120).
Environmental Degradation: When relezsed on soil, acetone solvent blend probebly both volatilizes and leaches into the ground end probably
biodegrades. If relessed into water, it probably aiso biodegrades.
Dlsposnl: igC;mt.lt:t your supplier or & licensed contrector for detailed recommendations. Follow applicable Federsl, state, and local regulations.

"4 Dezignations
i es 8 RCRA Hazerdous Waste (40 CFR 261.21): Ignitable Waste

A--wope is listed as 2 RCRA Hezerdous Waste (40 CFR 261.33)
Acetons is listed 2s 8 CERCLA Hazerdous Substance® (40 CFR 302.4), Reportzble Quantity (RQ): 5000 Ib (2270 kg) [* per RCRA, Sec. 3001]
SARA Extremely Hezardous Substance (40 CFR 355): Not listad
Acetane and isopropyl alcohol are listed 2s SARA Toxic Chemicals (40 CER 372.65)
OSHA Designations
Acetone and isopropy! alcohol are listed 25 Air Contaminents (29 CFR 1910.1000, Table Z-1-A)

<
Goggles: Wear protective eyeglasses or chemical safety goggles where necessary, per OSHA eye-
1910.133). Since contact lens use in industry is controversial, establish your own policy.
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) end, if
necessary, wear & NIOSH-gpproved respirator. For emergency or nomroutine operations (cleaning spills, reector veseels, or storage temlks), wesr aa
SCBA. Warning! Air-purifying respirators do not protect workers in cxygen-deficient atmospheres.

Other: Wear impervious natural rubber gloves, baots, sprons, and gauatlets to prevent skin contact. ,
Ventllation: Provide general and locel explosion-proof exhaust veatilation systems to maintain airborre concentrations below OSHA PELs (Sec,
2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work arez by controlling it &t its source.9™
Safety Statiops: Make evailehle in the work eres emergency eyewesh stations, sefety/quick-drench showers, and washing fa:i!ig:'cs.
Conteminsted Equipment: Remove this materis] from your shoes end equipment. Launder contaminated clothing before wearing. ) .
Comments: Never eat, drink, or smoke in work areas. Prectice good personal hygiens after using this material, especially before eating, drinking,
smoking, using the toilet, or epplying easmstics,

and face-protection regulations (29 CFR

Storage Requirements: Store in ignition sources, oxidizing agents, strong ecids, snd
bases. Protect conteiners from physicel damsge. Emptied containers may still bs hezardous from residusl liquid or vepors. Store £od handle as m
OSHA Cless 1B flammable liquid. ) o ' ) _ o
Engineering Controls: Institute 2 respiratory protection program that includes regular trzining, maintenaneca, inspection, and evaluation. Make
sure all engineering systems are of maximum explosion-proof design. Acetone solvent blend presents a dangerous fire and explosion hazard;

- ~form all work operations involving it carefully and in 2 way that prevents exposing hqm'd or its vapor to ignition sources. T.° prevent static
's, electrically ground end bond all conteiners and pipelines used in shipping, ransferring, reacting, production, &nd sampling operations.
L .ider automatic sprinkler systems for fire protection in work arees,

: Transportation Data (49 CFR 172.101, .102): See acetone aad isopropy! alcohol (MSDS Collectionr, Nos. 300 asid 324)
: i erences: 1, 38,73, 84-94, 100, 101, 103, 116, 117, 120, 122, 124, 126, 132, 134, 138, 143, 145, 148, 159

gesgfrsdaﬁ;chh? A‘Itlffwn. BS: lnd%ﬁzg’ul Hygiene Review: D] Wileon, CTH; Medical Review: W Silvermag, MD ; Edited by: JR Stvag, MS y
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ALCONOX MSDS - ALCONOX MSDS - ALCONOX MSDS - ALCONOX MSDS - ALCONOX MSDS

Alconox ®

Red
Fire

o A MATERIAL SAFETY DATA SHEET

Rating

Blue 00 vellow Alconox, Inc.
Health ’ Reactivity 30 Glenn Street

White Plains, NY 10603

‘é\;h;tc?al 24 Hour Emergency Number — Chem-Tel (800) 255-3924
|.IDENTIFICATION
Product Name (as appears on label) IALCONOX
CAS Registry Number: Not Applicable
Effective Date: January 1, 2001
Chemical Family: IAnionic Powdered Detergent
[Manufacturer Catalog Numbers for sizes 1104, 1125, 1150, 1101, 1103 and 1112

[I.HAZARDOUS INGREDIENTS/IDENTITY INFORMATION
There are no hazardous ingredientsin ALCONOX as defined by the OSHA Standard and Hazardous Substance List
29 CFR 1910 Subpart Z.

1. PHYSICAL/CHEMICAL CHARACTERISTICS

Boiling Point (F): Not Applicable

\Vapor Pressure (mm Hg): Not Applicable

\Vapor Density (AIR=1): Not Applicable

Specific Gravity (Water=1): Not Applicable

[Méelting Point: Not Applicable

Evaporation Rate (Butyl Acetate=1): |Not Applicable

Solubility in Water: /A ppreciable-Soluble to 10% at ambient conditions

A ppearance: \White powder interspersed with cream colored flakes.
pH: 9.5 (1%)

IV. FIRE AND EXPLOSION DATA

Flash Point (Method Used): [None
I LEL: No Data
Flammable Limits: UEL- No Data
Extinguishing Media: \Water, dry chemical, CO,, foam
Special Fire fighting Self-contained positive pressure breathing apparatus and protective
Procedures: clothing should be worn when fighting fires involving chemicals.
Unusual Fire and Explosion
Hazards: None
V.REACTIVITY DATA
Stability: Stable
Hazardous Polymerization: \Will not occur
Incompatibility (Materialsto Avoid): None
Hazardous Decomposition or Byproducts: [May release CO, on burning




ALCONOX MSDS - ALCONOX MSDS - ALCONOX MSDS - ALCONOX MSDS - ALCONOX MSDS
VI.HEALTH HAZARD DATA

Inhalation? Yes

Route(s) of Entry: Skin? No

Ingestion? Yes

Inhalation of powder may prove locally irritating to mucous
membranes. Ingestion may cause discomfort and/or diarrhea. Eye

Health Hazards (Acute

and Chronic). contact may prove irritating.
NTP? No
Carcinogenicity: IARC Monographs? No
OSHA Regulated? No
EX@;OS;?S Symptoms of Exposure may irritate mucous membranes. May cause sneezing.

[Medical Conditions  |Not established. Unnecessary exposure to this product or any
Generally Aggravated [industrial chemical should be avoided. Respiratory conditions may
by Exposure: be aggravated by powder.

Eyes. Immediately flush eyes with water for at least 15 minutes.
Call aphysician.

Emergency and First  |Skin: Flush with plenty of water.

Aid Procedures: Ingestion: Drink large quantities of water or milk. Do not induce
\vomiting. If vomiting occurs administer fluids. See a physician for
discomfort.

VII. PRECAUTIONS FOR SAFE HANDLING AND USE

Steps to be Taken if
Materia is Released or

Spilled:

IM aterial foams profusely. Recover as much as possible and flush
remainder to sewer. Material is biodegradable.

Small quantities may be disposed of in sewer. Large quantities
\Waste Disposal Method: should be disposed of in accordance with local ordinances for
detergent products.

Precautions to be Taken

| . . .
in Storing and Handling; Material should be stored in adry areato prevent caking.

No special requirements other than the good industrial hygiene and

Other Precautions: |+ practices employed with any industrial chemical.

VIII. CONTROL MEASURES

Respiratory Protection (Specify Type): |Dust mask - Recommended

Local Exhaust-Normal
S Special-Not Required

Ventilation: [Mechanical-Not Required
Other-Not Required

Protective Gloves: Impervious gloves are useful but not required.

Eye Protection: Goggleﬁ are recommended when handling
solutions.

Other Protective Clothing or Equipment: [None

\Work/Hygienic Practices: No specia practices required

THE INFORMATION HEREIN IS GIVEN IN GOOD FAITH BUT NO WARRANTY IS EXPRESSED OR
IMPLIED.



Material Safety Data Sheets Collection:
Genium Publishing Corporation

@ 1145 Catalyn Street Sheet No. 316
Schenectady, NY 12303-1836 USA Benzene
(518) 377-8854
: Issued: 11/78 Revision; E, 8/90
Section 1. Material Identification 32

Benzene (C H,) Description: Derived by fractional distillation of coal tar, hydrodealkylation of toluene or pyrolysis of R 1 NFPA
pasoline, catalytic reforming of petroléeum, and transalkylation of toluene by disproportionation reaction, Used asafuel;a | 4

chemical reagent; a solvent for a large number of mstenals such s paints, plastics, rubber, inks, oils, and fats; in manufac- § 2%

tunng phenol, ethylbenzene (for styrene monomer), nitrobenzene (for Eniline), dodecylbenzene (for detergents), cyclohex- K 4 0
ane (for nylon), chlorobenzene, diphenyl, bcnz:ne_ hexachloride, maleic anhydride, benzene-sulfonic acid, srtificial leather, sSkin 0
linoleum, oil cloth, varnishes, and lacquers; for printing and lithography; in dry cleaning; in adhesives and coatings; for absorption

extraction and rectification; as a degreasing agent; in the tire industry; and in shoe factories. Benzene has been banned as an HMIS
ingredient in products intended for household use and is no longer used in pesticides. H 3
Other Designations: CAS No. 0071-43-2, benzol, carbon oil, coal naphtha, cyclohexatriene, mineral naphtha, nitration F 3
benzene, phene, phenyl hydride, pyrobenzol. . . R O
Manufacturer: Contact your supplier or distributor, Consult the latest Chemicalweek Buyers’ Guide™ for a suppliers list. PPGt
t Sec. 8

Cautions: Benzene is a confirmed human carcinogen by the IARC. Ckronic low-level exposure may cause cancer (leukemia) and bone
marrow damage, with injury to blood-forming tissue. It is also & dangerous fire hazard when exposed to heat or flame.

‘Section 2. :Ingredients:and Occupational Exposare Limmts-
Benzene, ca 100%°

1989 OSHA PELs 1989-20 ACGIH 1985-86 Toxicity Datat

(29 CFR 1910.1000, Table Z-1-A) TLV-TWA: 10 ppm, 32 mg/m®  Man, oral, LD, : 50 mg/kg; no toxic effect noted

8-hr TWA: 1 ppm, 3 mg/m’ Man, inhalation, : 150 ppm inhaled intermittently over

15-min STEL: 5 ppm, 15 mg/m’ 1 yr in a number of discrete, separate doses affects the
blisw (other changes) and nunit;oul #nd gross metabo-

(29 CFR 1910.1000, Table Z-2) 1988 NIOSH RELs m (body temperature teoed ooer 24 hr

8-hr TWA: 10 ppm TWA: 0.1 ppm, 03 mg/m’ Rabbir, ove: 2 mg administered over 24 hr produces severe

Acceptable Ceiling Concentration: 25 ppm Ceiling: 1 ppm, 3 mg/m®
Acceptable Maximum Pesk: 50 ppm (10 min)?$

‘OSHAZDCFR1910.lwo.Subme.thheﬁnllbuzmemndudinECFR1910.1028|ppli«munoewplﬁcmlummbeumueeginm
qxb&egm:augfin&mywhmupouuumemﬁnegﬂynndnmclaimlevel(&Mhﬁmmmcdmmwmmﬁpﬂmmmn.
l)'ub.lndz g;:dn:lingmdpmdnnim.unmmpmng.mme perceatage exclusion for liquid mixtures); for the exceptad subsegments, the benzene limits in

.. Table Z-2 apply. :
TAmblemﬂmmmkMe&amwhkuﬂhgmmﬁmfmmwm

$ See NIOSH, RTECS (CY1400000), for additional irvitative, mutative, reproductive, tumorigenic, and taxicity data.

Bolilng Polnt: 176 “F (80 ° Molecolar Welght: 78.11

Melting Polat: 42 °F (5.5 " grclﬂc Gravity (15 "C/4 °C): 0.8787

Vapor ure: 100 mm Hi at79 °F (26.1 °C) ater Solubllity: Slighu&’(o.no g/100 g of HO at 25 °C)
Vapor Densltﬁ (Alr=1): 2. % Volatile by Volume: |

Evaporation Rate (Ether = 1): 2.8 Viscosity: 0.6468 mPa at 20 °C

Appearance and Odor: A colorless liquid with a charecteristic sweet, aromatic odar. The odor recognition threshold (100% of panel) is approxi-
mately 5 ppm (unfatigued) in air. Odor is not an adequate warning of hazerd.

Section 4.. Fire and Explosion Data e '
Flash Point: 12 °F (-11.1 °C), CC | Autoignition Temperature: 928 'F (498 'C) | LEL: 1.3% viv | UEL: 7.1% wiv
Extinguishing Medla: Use dry chemical, foam, or carbon dioxide to extinguish benzene fires. Water may be ineffective as an extinguishing
agent since it can scatter and spread the fire. Use water Spray to cool fire-exposed containers, flush spills away from exposures, disperse benzene
vapor, and protect el lnzmplingaw stop mn unignited benzene leak. . . .
Unusual Fire or Epg?gsﬁn Hazards; Benzene is & Class 1B flammable liquid. A concentration exceeding 3250 ppm is considered a potential
fire explosion hazard. Benzene vapor is heavier than &ir and can collect in low ly'ﬁ;‘m or travel to an ignition source and flash back. Explosive
and flammable benzene vapor-air mixtures can easily form at room temperature. inate all ignition sources where benzene is used, handled, or

stored.

Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing
apparatus (SCBA) with a full facepiece o in the pressure-demand or positive-pressure mode and full t{’xx-euu:ctm-. emment. Structural
ﬁ;’gﬁghtcr’s protective clothing provides limited protection. Stay out of low aress. Be aware of runoff from control _ ods. Do not release to

sewers or waterways. Runoff 1o sewer can create pollution, fire, and explosion hazard.

Section 5.  Reactivity Data I ‘
Stability/Polymerization: Benzene is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous

lymerization cannot occur. ] . . L.
aZmlcal Incompatibllitles: Benzene explodes on contact with diborane, permanganic acid, bromine pentafluoride, peroxodisulfuric acid, and
“roxomonosulfuric acid. It ignites on contact with dio;'zgcn difluoride, dioxygenyl tetrafluoroborate, 10dine heptafiuoride, and sodium peroxide
vater. Benzene forms sensitive, explosive mixture with iodine pentafluoride, ozone, liquid oxygen, silver perchlorate, nitryl hlorate, nitric
~id, and arsenic pentafluoride + potassium methoxide (explodes above 30 °C). A vigomus or incsndescent reaction 0CCUrs wit bmmc
aifluoride, uranium hexafluoride, and hydrogen + Raney nickel [above 410 °F (210 ‘C)]. Benzene is incompatible with oxidizing materials,
Condltions to Avoid: Avoid heat and ignition sources. * i i
Hazardous Products of Decompositior: Thermal oxidative decomposition of benzene can produce toxic gases and vapars such as carbon
monoxide.
= T —rerser =
Asy e oy ,_h Eh‘-mu F
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Section 6. Health Hazard Data .

Carcinogenicity: The ACGIH, OSHA, and JARC Iist benzene as, respecuvely, a supected human carcinogen, a cancer hazard, and, based on

sufficient human and animal evidence, a human carcinogen (Group 1). . .

Summary of Risks: Prolonged skin contact or excessive inhalation of benzene vapor may cause headache, weakness, appetite loss, and fatigue.
"“e most important health hazards are cancer (leukemia) and bone marrow damage with injury to blood-forming tissue from chronic low-level

osure. Higher level exposures may irritate the respiratory tract and cause central nervous system (CNS) depression.

;. -¢dical Conditions Aggravated by Long-Term : Exposure may worsen ailments of the heart, lungs, liver, kidneys, blood, and CNS.

Target Organs: Blood, central nervous system, bone marrow, eyes, upper respiratory tract, and skin.

Primag Entry Routes: Inhalation, skin contact.

Acute Effects: Symptoms of acute overexposure include irritation of the eyes, nose, and respiratory tract, breathlessaess, euphoria, nauses,

gmwsmui,(i;cadacl;q, ;ﬁuiness, and intoxication, Severe exposure may lead to convulsions and unconsciousness. Skin contact may cause a
rying rash (dermatitis).

lC’:’hlrtlzlk:i:: Effects: Long-term chronic exposure may result in many blood disorders ranging from aplastic anernia (an inability to form blood cells)

euxemia,

FIRST AID

Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical

facility. Consult a physician immediately.

Skin: Quickly remove contaminated clothing. Immediately rinse with flooding amounts of water for at least 15 min. For reddened or blistered

skin, consult a physician. Wash affected area with soap and water.

Inhalation: Remove exposed person 1o fresh air. Emergency personnel should protect against inhalation exposure. Provide CPR to support

breathing or circulation as necessary. Keep awake and transport to a medical facility.

%n&es'g:ﬂ: Nt;vex: give anything liy mouth Io an unconscious or convulsing person. If ingested, do not induce vomiting since aspiration mmay be
atal. a physician immediately. .

After first aid, get appropriate in-plant, paramedic, or community medical support. .

Physician's Note: Evaluate chronic exposure with a CBC, peripheral smesr, and reticulocyte count for signs of myelothm?. Follow up eny

exrly indicators of leukemia with & bone marrow biopsy. Urinary phenol conjugates may be used for biological monitoring of recent exposure.

Acute management is primarily supportive for CNS depression.

Section 7. Spill, Leak, and Disposal Procedures , . L
Spll/Leak: Design and praciice a benzene spill control and countermeasure plan (SCCP). Noti safety personnel, evacuate all unnecessary
personnel, eliminate all heat and ignition sources, and provide adequate ventilation. Cleanup pcrugnnel should protect against vapor inhalation, eye
contact, and skin absorption. Absorb as much benzene as possible with en inert, noncombustible material. For large spills, dike far ahead of spill
and contain liquid. Use nonsparking tools to place waste liquid or absorbent into closable containers for disposal. Keep waste out of confined
spaces such as sewers, watersheds, and waterways because of explosion danger. Follow applicable OSHA regulations (29 CFR 1910.120).
ngosnl: lgc:ntza your supplier or 2 licensed contracior for detailed recommendations. Follow applicable Federal, state, and local regulations.
esignations
LEER AT e om0 20 B ot o o Vo e 55071
asa azardous Substance » Reportable Quantity (RQ): 1000 Ib (454 kg) [* per Clean Water Act, Sec. a),
311 (b)(4), 112; and per RCRA, Sec. 3001]
~ARA Extremely Hazardous Substance (40 CFR 355): Not listed
‘ 'd as SARA Toxic Chemical (40 CFR 372.65)
« .lA Designations
Listed as an Air Contaminant (29 CFR 1910.1000, Tables Z-1-A and Z-2)

Section 8. Special Protection Data T et aea
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) end, if neces-
sary, wear a NIOSH-approved respirator. For ©mETREncy or nonroutine operations (cleaning spills, resctor vessels, or storage tanks), wear an
SCBA. Warning! Air-purifying respirators do rot protect workers in oxygen-deficient atmospheres.

Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact, .

Ventilation: Provide general and local explosion-proof veatilation systems to maintain airborne concentrations at least below the OSHA PELs
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source. (19
Safety Stations: Make available in the work ares €meTEency eyewash stations, safety/quick-drench showers, and washing facilities. .
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses mey absorb, and all lenses concentrate, irritants. Remove this
material from your shoes and equipment. Launder contaminated clothing before wearing, : L
Comments: Never eat, drink, or smoke in work sress. Practice good personal hygiene after using this material, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics. '

Section 9. Special Precautions and:Comments : : : _
Storage Requirements: Store in tightly closed containers in a cool, dry, well-ventilated arca away from all heat and igpition sources and
incompatible materials. Caution! Benzene vapor may Jorm explosive mixtures in air. To prevent static sparks, electrically ground and bond all
containers and equipment used in shipping, receiving, or transferring operations in production and storage areas. When opening or closing
benzene containers, use nonsparking tools. Keep fire extinguishers reedily available. . i
Engineering Controls: Because OSHA specifically regulates benzere (29 CFR 1910.1028), educate workers about its potential hazards and

dangers. Minimize all possible exposures to carcinogeas. If possible, substitute less toxic solveats for beazene; use this material with extreme

caution and only if absolutely essential. Avoid vapor inhalation and u"sll:!m ulu:l ude:ye cozlt:.rct. Use only with adequate ven!l:lozz'xo;d and :lppmpnne
ersonal protective gear. Instinte a respiratory protection program that includes regular training, maintenance, evaluation.

Ecsignatg rcgulgt:.dgma‘s of benzene :pse (see 15?:3;1 in the box below) and label benzene containers with "DANGER, CONTAINS BENZENE,

CANCER HAZARD." . L . . . . .
Other Precautions: Provide preplacement and periodic medical examinations with emphasis on a history of blood disease or previous exposure.
Transportation Data (49 CFR 172,101, .102)
DOT Shipping Name: Benzene (benzof) IMO Shipping Name: Benzene DANGER
DOT Hazard Class: Flammable liquid IMO Hazard Class: 3.2 BENZENE
¥ No.: UN1114 ID No.: UN1114 CANCER HAZARD
Label: Flammable liquid IMO Label: Flammable liquid Am%%%ﬁomomggw
o Packaging Exceptions: 173.118 IMDG Packaging Group: 1l RESPIRATOR RE QNUIRE!)NE
DOT Packaging Requirements: 173.119
0 i : 1,2, 12, 26, 73, 84-94, 100, 101, 103, 109, 124, 126, 127, 132, 134, 136, 138, 139, 143

gﬁgfrg‘d :;“&J" m::,"fa?; lnt‘l”'l'lsu'ill Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Upfal, MD, MPH; Edited by: JR Stuznt, MS 4

: oo Pebl i e ol eoor ioa rithoul B poblishers peresion ia probibied. Jad £310 tie emtnbifisy of informsation hersia fof the parcimes©'s purposss
nc:pmmm,ﬁw psernr nny.hmmtzmmmmum;mnh, . of gaeh ind Genizma Publishing Corparation ex s o werressies, makes 60 193 Som, teed
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Material Safety Data Sheets Collection:

Genlum Publishing Corporation
@ 1145 Catalyn Street Sheet No. 757
Schenectady, NY 12303-1836 USA Coal Tar Creosote

(518) 377-8854
Issued: 7/91

‘Nection Adterial Idesitification.

Coal Tar C te ecular formula varies with purity) Desc main derivations: by distillation of coal R

tar produced by high-temperature carbonization of bituminous coal; by mixing struined naphthalene oiyl, wash oil, and I i

strained or light anthracene oil; as a by-product of conventional coal coking. It typically contains up to 160 chemicals, S 4= 0
SRR

meinly sromatic compounds such as phenol, pyrol and pyridine. Used mainly as 2 wood preservative for railroad ties,

poles, fence posts, marine pilings, and other lumber for outdoor uze; s & Water-proofi ent, fuel oil constituen © Skin

frothing agent for mineral separation, hop defoliznt, and lubricent for die molds?::om?ngu;fcu;ng chemicals; lnd"in absorption

medicine as an antiseptic, disinfectant, antipyretic, astringent, germicide, and styptic. HMIS
Other Designations: CAS No. 8001-58-9, 1_\Wp_|,' brick oil, Caswell No, 225,€ coal tar oil, creosote, creosote oil, H 2
creosotum, cresylic creosote, heavy oil, Liquid pitch oil, naphthalene oil, Preserv-o-tote,® Sakresote,® tar oil, wash oil. F 2
Meanufactorer: Conn.cz.yo}n' supplier or distributor. Consult latest Chemiical Week Buyers’ Guide™ for a suppliers list. !l}PGO
Cauﬂnns:Hmbk.hquxdcodmmw!:ismxicbyinhnhﬁm,ingulbn.md:kinmu.ct.'l'helARClndNTP fse:g

classify it as @ Aunon earcinogen.
© Skin & ioa can occur with

t of eoal tar crecaote.

TR

Conl muaoaole:u 100%

1990 OSHA PEL 1990-91 ACGIH TLV 198586 T Datat
B-hr TWA: 02 mg/m* TWA: 02 mg/m™ Rl:.o;tnl’l.li)d' mg/kg; toxic effects not yet reviewed
Dog, : 600 mg/kg; toxic effects not yet reviewed
1987 IDLH Level 1990 NIOSH REL Rat, TD, :sz.hsmg/kgnmmmuumg’ﬁmpﬁummﬁng
700 mg/m* 0.1 mg/m* (cyclohexane extractsble umxe,ﬁgduam effects on fallopian tubes and ovaries
portion) gkin, TD,,: 99 g/kg produces tumors in skin and appendages

® As coal tar pitch volatiles,
1 See NIOSH,

Moleculer Weigh

Bolling Po : 00 t: Varies with purity
Distlllation Range: 446 to 554 °F (230 to 290 °C) Density/Specific G 2107w 1.08 8268 "F(20°C) -
Heat of Combustios: -12,500 Btuw/1b Wuert’Sol':le:’mty: Srl.xghmt{;' soluble @

Heat of Vaporization: 107 Bowb
Appearance and Odorz Pure coal tar creosote is eol but the industrial ti to ily liquid wi i
s p Odar: P oriess, product is & yellow to black oily liquid with an sromatic smoky

| Flash Polnt: 1652 °F (74 °C), cC_ one reported UEL: None reporied
ExﬂngulshlngMedh. Fornnlllﬁxu' use dry chemical, carbon dioxide (CO,), or regular foam. For large fires, use fog or regular foam. Since
wnmrxxikemnr.;;l‘ecuve, use it &5 an extinguishing agent only when the preferred messures are unavailable. However, use water spray to cool fire-
exposed containerz, .

Unusual Fire or Explosion Hazards: Vapors may travel to a ignition source and flash back. Containers may explode in heat of fire. Coal tar
creosole presents a vepor explozion hazerd indoors, outdoors, and in zewers.

Speclal Fire-flighting Procedures: Since fire may produce toxic fumes, wear & sclf-contained breathing apparatus (SCBA) with a full facepiece
operated in pressure~demand or positive-pressure mode. Also, wear full protective clothing. Stay away from ends of tanks, For massive fire in
Cargo area, use monitor nozzles or unmanned hose holders; if impozsible, withdraw from area and let fire burn. Immediately leave area if you hear
a rising sound from venting safety device or notice sy fire-caused tenk discoloration. Isolate ares for 1/2 mile in all directions if fire involves
tank, rail car or tank truck. Be aware of runoff from fire control methods. Do not release to sewers or waterweys. Fully decontaminate or propexly

dispose of personal protective clothing.

Stabllity/Polymerization: Coal tar creosote is stable at room temperature in closed containers under normal storage and handling conditions.

Hazardous polymerization canmot oceur., i
Chemical Incompatibilities: Creosote oil mixed with chlorosulfonic acid in & closed container causes an increase in temperature and pressure.

Conditions to Aveld: Avoid excessive heat end contact with chlorosulfonic acid.
Hazardous Products of Decomposition: Thermal oxidative decomposition of coel tar creosote can produce oxides of carbon and thick, black,

acrid smoke.

Cropyright © 1591 Quniun Pablishing Corparation,
Any ecmpercsl we o repFotacting witme e pablisker's permiien i3 probisd,
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Section 6. Health: Hazard:Data
Carcinogenicity: In 1990 reports, the IARC, NTP, and OSHA list coal tar Creosole as & carcinogen. ,
Summary of Rlsks: Coal tar creosote is toxic by inhalation, ingestion, and skin contact. It contains & variety of hydrocarbons such as phenol and
polycyclic aromatic hydracarbons such as benzo[a)pyrene, benzanthracene, and phenol derivatives. The range of loxicity depends on the exposure
c ~'Tation, amount, and duration. Effects may include irritation, burns, end severs! forms of cancer.

. 1 Conditions Aggravated by Long-Term Exposure: Chronic respiratory or skin diseases,

1ui, .. Organs: Eyes, skin, bladder, kidneys, and respiratory system.

Prim Entry Routes: Inhalation, ingestion, and skm contact,

Acute Effects: Skin contact may cause irritation, burning, itching, redness, pigment changes, dermatitis (2 rash of redness and small bumps), or
ourns. Photosensitization (worséning of rash with exposure {o s_unliiht) may occur. Inhalation may be irritating to the iratory tract. Eye
-ontact may cause conjunctivitis (inflammation of the eye's lining), keratitis (corneal inflammation), or burns with scarrmg. Ingestion may
result in pausea, vomiting, abdominal pain, rapid pulse, Tespiratory distress, and shock. Systemic absorption by any routs (including skin
ibsorption) may cause trouble breathing, thready (continuous or drawn out) pulse, dizziness, headache, nauges, vomiting, salivation, and
:onvulsions. Exposure to large doses (perticularly by ingestion) may be f

\_hrg%lc Effects: Dermatitis, skin cancer, and lung cancer,

r AID

Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until tranzported to &n emesgency medical

iacility, Do not let victim rub eyes or keep them ﬁ;hu cloged. Con!ulz & physician immediately, )

Skin: Quickly remove contaminated clothing. Wash alfected area with soap and flooding amounts of water for at Jeast 15 min. For reddened or

>listered skin, consult a physician.

[nhalation: Remove exposed person to fresh air and support ing as needed.

i estion;grevbcrgive'm i bypmluth to &n unconscious or convuising person. If ingested, have that conscious perzon drink 1 to 2 glasses of
or water. Do not v L

After first aid, pet & riate in-plant, paramedlc, or community medical port.
Epm?ﬁ may be gcteueg in urine. -

Note to Physiclans:

splll/Leak: Notify safety personnel. Isolate area, entry, &nd stay upwind of spills. Shut off all ignition aoumu—noﬂmnmh%i‘ s
lames in hazard area. Cleanup perzonnel should pmeclagli:y';qlvnpa‘inh;hﬁo?: nd:ﬁ;pmcyecmm!fpocﬂblewi!hnoﬁ:k.mp leak. Water
ipray may be used to reduce vapor but it may not prevent ignition in closed spaces. For small ipills, take up with earth, sand, vermiculite, or other
ibsorbent, noncombustible materis] snd place in suitable containers for later disposal. For large gpills, dike far ahead of liquid spill for later -
lisposal. Follow applicable OSHA regulations (29 CFR 1910.120).

invironmental Degradation: Coal tar creosolz is fouling to shoreline. Ecotoxicity values are: goldfish (Carassius auratus), 3.51 ppm/24 hr
60:40) mixture of creosole and cosl tar; LD, bob white quail (Colinus virginianus), 1,260 ppm/8 days (60:40) mixture of creosote and coal tar.
ngosl: Cont:ct your supplier or a licensed contractor for detailed recommendations. Follow spplicable Federal, state, and local regulations.

LPA Designations

hicd as s CERCL A Faaous s Stbstangs (40 CER 3 4 e W@mmym' pofrth) 11b (0454 kg) [* per RCRA, Sec. 3001]
-isted as 2 azardous tance : .

‘AR A Extremely Hazardous Substance (40 éFR 355): Notm kg) [* per RCE '
I "2 2 SARA Toxic Chemicel (40 372.65)

R Jesignations

soggles: Wear protective eyeglasses or chemical safety goggles, per OS,
ontact lens use in industry is controversial, establish your own pollg.
tespirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) end, if
ccessaw.wwn IOSH-lgpmvedrespinmr.Formaxmcym'npmu i ions (cleaning spills, resctor vessels, or storage tanks), wear an
CBA. Warning! Air-purifying respirators do not protect workers in oxygen ient A . .
)ther: Wear impervious gloves, boots, sprons, and gruntlets to prevent all skin contect, A?lying 8 layer of petroleum jelly or lanolin castor oil
intment to the face reduces vapor contact and penetration through skin. Frequent chenge o protective germents is an edditional protéective
lcasure.

eyo- and face-protection regulations (39 CER 1910133 S

‘entllation: Provide general and local exhaust ventilation systems equi with high-efficiency particnlate filters to maintsin airborne concen-
ations below the OSHA PEL (Sec. 2). Local exhaust venu'z:ian is pl:m i

J?Lmusm gt;.:);lsmM‘:kc :?nble the work esh safety/quick-drench sho and washing facilities,

afety Sta : avai in &rea emergency eyewesh stations, Iqui wers, i ]

.'onttzmlmted Equipment: Take particular care to avoid &ny conlamination of dngxqor ventilation ducts. Remove this from your shoes
1d equipment. Launder contaminated cbﬂliw:ibefm wearing.

m.hmﬁugwdpamnﬂhygimenfmmingﬂismmﬂupechﬂybefmnﬁn&dﬁnﬁn&

since it prevents contaminent digpersion into the work &rea by

‘'omments: Never eat, drink, or smoke in
noking, usin_gﬁ the toilet, or applying cosmetics.

e

tdx'-'ige Requirements: Avoid physical damage to containers. Store i a
ic as possiblé to mmlémueu transporting dixunc;. K
ngineer, ontrols: Use engineering controls to keep air
ugram l;tn& includes reguhr%g, maintenance, inspection, and evaluation. Always perform synthesis and purification procedures under a
rucal ventilation hood and make regular operati safety checks. Label doors to rooms where coal tar creosote is produced, used, or stored as
mtaining a carcinogen. Locate emergency equipment at well-marked and cleerly identified stations in cate emergency escape is necessary.

ther Precsutions: lacement and periodic medical examinations of ex osed workers asizing respiratory, skin, liver, mnd kidney
sorders, including comprehensive work and medical history, physical examination, CXR, PFTs, urinalysis, LFT, &nd sputurn cytology as the
iending physician considers appropriate, Educate workers about coal tar creosote's carcmogenicity and proper handling procedires to avoid
t};:isrm’ceémmems: Caution is in order when handling or sawing old crecsote-treated lumber since it retaing 8 considerable portion of creozote for
110 25 to 30 years.

re~-gortation Data (49 CFR 172.101)

8 ‘pping Name: Creosote

0. mrd Class: Flammable liquid

) Ne.: UN1136 .

JT Label: Flammable liquid

SDS Colisction References: 26,73, 100, 101, 103, 124, 126, 127, 132, 133, 136, 138, 139, 140, 142, 143, 146, 148, 153, 159

epare: by: M Guanoa, BA; l:’dum Hygiene Review: DI Wilscn, CTH; Medleal Review: Mark Upfal, MD, MPH; Edited by: JR Stusrt, MS 154
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Occupational Health Guideline for
Coal Tar Pitch Volatiles

INTRODUCTION

This guideline i3 intended as a source of information for
employees, employers, physicians, industrial hygienists,
and other occupational health professionals who may
have a need for such information. It does not attempt to
present all data; rather, it presents pertinent information
and data in summary form.

SUBSTANCE IDENTIFICATION

Anthracene

e Formula: CyHie

¢ Synonyms: None

* Appearance and odor: Pale green solid with a faint
aromatic odor.

Phenanthrene

* Formula: CioHie

Synonyms: None
4 Appearance and odor: Colorless solid with a faint
aromatic odor.

Pyrene

* Formula: CieHio
e Synonyms: None
e Appearance: Bright yellow solid

Carbazole

¢ Formula: C,osH,N

¢ Synonyms: NMone

© Appearance and odor: Colorless solid with a faint
aromatic odor.

Benzo(a)pyrene

® Formula: CooHye
¢ Synonyms: BaP, 3,4-benzopyrene

o Appearance and odor: Colorless solid with a faint
aromatic odor.

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA standard for coal tar pitch volatiles
is 0.2 milligram of coal tar pitch volatiles per cubic
meter of air (mg/m?®) averaged over an eight-hour work
shift. NIOSH has recommended that the permissible
exposure limit for coal tar products be reduced to 0.1
mg/m?® (cyclohexane-extractable fraction) averaged
over a work shift of up to 10 hours per day, 40 hours per
week, and that coal tar products be regulated as occupa-
tional carcinogens. The NIOSH Criteria Document for
Coal Tar Products and NIOSH Criteria Document for
Coke Oven Emissions should be consulted for more
detailed information.

HEALTH HAZARD INFORMATION

¢ Routes of exposure
Coal tar pitch volatiles can affect the body if they are -
mhaled or if they come in contact with the eyes or skin.
o Effects of overexposure

Repeated exposure fo coal tar pitch volatiles has been
associated with an increased risk of developing bronchi-
tis and cancer of the lungs, skin, bladder, and kidneys.
Pregnant women may be especially susceptible to expo-
sure effects associated with coal tar pitch volatiles.
Repesated exposure to these materials may also cause
sunlight to have a more severe effect on a person’s skin,
In addition, this type of exposure may cause an allergic
skin rash,

¢ Reporting signs end symptoms

A physician should be contacted if anyone develops any
signs or symptoms and suspects that they are caused by
exposure to coal tar pitch volatiles.

¢ Recommended medical surveillance

The following medical procedures should be made
available to each employee who is exposed to coal tar
pitch volatiles at potentially hazardous levels:

Thgse recommendations reflect good industrial hygiene and medical. surveillance practices and their implementation will
assist in achieving an effective occupational health program. However, they may not be sufficient to achieve compliance
with all requirements of OSHA regulations,

1.8. DEPARTRENY OF HEALTH AND HUMAN SERVICES
Public Health Service  Centers for Disease Control
National Institute for Occupational Safety and Health
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1. Initial Medical Examination:

—A complete history and physical examination: The
purpose is to detect pre-existing conditions that might
place the exposed employee at increased risk, and to

~tablish a baseline for future health monitoring. Exami-

4tion of the oral cavity, respiratory tract, bladder, and
kidneys should be stressed. The skin should be exam-
ined for evidence of chronic disorders, for premalignant
and malignant lesions, and evidence of hyperpigmenta-
tion or photosensitivity.

—Urinalysis: Coal tar pitch volatiles are associated
with an excess of kidney and bladder cancer. A urinaly-
sis should be obtained to include at a minimum specific
gravity, albumin, glucose, and a microscopic on centri-
fuged sediment, as well as a test for red blood cells.

—Urirary cytology: Coal tar pitch volatiles are asso-
ciated with an excess of kidney and bladder cancer.
Employees having 5 or more years of exposure or who
are 43 years of age or older should have a urinary
cytology examination.

—Sputum cytology: Coal tar pitch volatiles are asso-
ciated with an excess of lung cancer. Employees having
10 or more years of exposure or who are 45 years of age
or older should have a sputum cytology examination.

—14” x 17" chest roentgenogram: Coal tar pitch
volatiles are associated with an excess of lung cancer.
Surveillance of the lungs is indicated.

—FVC and FEV (1 sec): Coal tar pitch volatiles are
reported t0 canse an excess of bronchitis. Periodic
surveillance is indicated.

—A complete blood count: Due to the possibility of

‘mzene exposure associated with coal tar pitch vola-
-des, a complete blood count is considered necessary to
search for leukemia and aplastic anemia.

—Skin disease: Coal tar pitch volatiles are defatting
fagents and can cause dermatitis on prolonged exposure,
Persons with pre-existing skin disorders may be more
susceptible to the effects of these agents.

2. Periodic Medical Examination: The aforementioned
medical examinations should be repeated on an annual
basis, and semi-annually for employees 45 years of age
or older or with 10 or more years’ exposure to coal tar
pitch volatiles,

© Summary of toxicology

Coal tar pitch volatiles (CTPV) are products of the
destructive distillation of bituminous coal and contain
polynuclear aromatic hydrocarbons (PNA’s). These
hydrocarbons sublime readily, thereby increasing the
amounts of carcinogenic compounds in working areas.
Epidemiologic evidence suggests that workers intimate-
ly exposed to the products of combustion or distillation
of bituminous coal are at increased risk of cancer at
many sites. These include cancer of the respiratory
tract, kidney, bladder, and skin, In a study of coke oven
workers, the level of exposure to CTPV and the length
of time exposed were related to the development of
cancer. Coke oven workers with the highest risk of
~ancer were those employed exclusively at topside jobs

T 3 or more years, for whom the increased risk of
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dying from lung cancer was 10-fold; all coke oven
workers had a 7-Y%-fold increase in risk of dying from
kidney cancer. Although the causative agent or agents
of the cancer in coke oven workers is unidentified, it is
suspected that several PNA’s in the CTPV generated
during the coking process are involved. Certain indus-
trial populations exposed to coal tar products have a
demonstrated risk of skin cancer. Substances containing
PNA's which may produce skin cancer also produce
contact dermatitis; examples sre coal tar, pitch, and
cutting oils. Although allergic dermatitis is readily
induced by PNA’s in guinea pigs, it is only rarely
reported in humans from occupational contact with
PNA's; these have resulted largely from the therapeutic
use of coal tar preparations. Components of pitch and
coal tar produce cutaneous photosensitization; skin
eruptions are usually limited to areas exposed to the sun
or ultraviolet light. Most of the phototoxic agents will
induce hypermelanosis of the skin; if chronic photoder-
matitis is severe and prolonged, leukoderma may occur.
Some oils containing PNA’s have been associated with
changes of follicular and sebaceous glands which com-
monly take the form of acne. There is evidence that
exposures to emissions at coke ovens and gas retorts
may be associated with an increased occurrence of
chronic bronchitis. Coal tar pitch volatiles may be
associated with benzene, an agent snspected of causing
leukemia and known to cause aplastic anemia,

CHEMICAL AND PHYSICAL PROPERTIES

o Physical date—Anthracene

1. Molecular weight: 178.2

2. Boiling point (760 mm Hg): 340 C(644 F)

3. Specific gravity (water = 1): 1.24

4. Vapor density (air = 1 at boiling point of anthra-
cene): 6.15

3. Melting point: 217 C (423 F)

6. Vapor pressure at 20 C (68 F): Less than 1 mm Hg

7. Solubility in water, g/100 g water at 20 C (68 F):
Insoluble

8. Evaporation rate (butyl acetate = 1): Not spplica-
ble
* Physical data—Phensnthrene

1. Molecular weight: 178.2

2. Boiling point (760 mm Hg): 340 C (644 F)

3. Specific gravity (water = 1): 1.18

4. Vapor density (air = 1 at boiling point of phen-
anthrene): 6.15

5. Melting point: 100.5C (213 F)

6. Vapor pressure at 20 C (68 F): Less than 1 mm Hg

7. Solubility in water, g/100 g water at 20 C (68 F):
Insoluble

8. Evaporation rate (butyl acetate = 1): Not applica-
ble
¢ Phyzical data—Pyrene

1. Molecular weight: 202.3 _

2. Boiling point (760 mm Hg): Greater than 360 C
(greater than 680 F)
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3. Specific gravity (water = 1): 1.28 .

4. Vapor density (air = 1 at boiling point of pyrene):
6.9

5. Melting point: 150.4 C (303 F)

6. Vapor pressure at 20 C (68 F): Less than 1 mm Hg

7. Solubility in water, g/100 g water at 20 C (68 F):
Insoluble

8. Evaporation rate (butyl acetate = 1): Not applica-
ble
¢ Physical data—Carbazole

1. Molecular weight: 167.2

2. Boiling point (760 mm Hg): 355 C (671 F)

3. Specific gravity (water = 1): Greater than |

4, Vapor density (air = 1 at boiling point of carba-
zole): 5.8

5. Melting point; 246 C (475 F)

6. Vapor pressure at 20 C (68 F): Less than 1 mm Hg

7. Solubility in water, g/100 g water at 20 C (68 F):
Insoluble

8. Evaporation rate (butyl acetate = [): Not applica-
ble
¢ Phyusical data—Benzo{a)pyrene

1. Molecular weight: 252.3

2, Boiling point (760 mm Hg): Greater than 360 C
{(greater than 680 F)

3. Specific gravity (water = 1): Greater than 1

4. Vapor density (air = 1 at boiling point of
benzo{a)pyrene): 8.7

5. Melting point: 179 C (354 F)

6. Vapor pressure at 20 C (68 F): Less than 1 mm Hg

7. Solubility in water, g/100 g water at 20 C (68 F):
{nsoluble

8. Evaporation rate (butyl acetate = 1): Not applica-
ble
¢ Reactivity

1. Conditions contributing to instability: None haz-
ardous

2. Incompatibilities: Contact with strong oxidizers
may cause fires and explosions.

3. Hazardous decomposition products: None

4. Special precautions: None
° Flammability

1. Flash point: Anthracene: 121 C (250 F) (closed
cup); Others: Data not available

2. Antoignition temperature: Anthracene: 540 C
(1004 F); Others: Data not available

3. Flammable limits in air, 95 by volume: Anthra-
cene: Lower: 0.6; Others: Data not available

4. Extinguishant: Foam, dry chemical, and carbon
dioxide
e Warning propertics
Grant states that “coal tar and its various crude frac-
tions appear principally to cause reddening and squa-
mous eczema of the lid margins, with only smell ero-
sions of the corneal epithelium and superficial changes
in the strome, which disappear in 2 month following

xposure. Chronic exposure of workmen to tar fumes
ad dust has been reported to cause conjunctivitis and

discoloration of the cornea in the palpebral fissure,
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either near the limbus or, in extreme cases, across the
whole cornea. Occasionally, epithelioma of the lid
margin has been attributed to contact with cosl tar.”

MONITORING AND MEASUREMENT
PROCEDURES

¢ General

Measurements to determine employee exposure are best
taken so that the average eight-hour exposure is based
on a single eight-hour sample or on two four-hour
samples. Several short-time interval samples (up to 30
minutes) may also be used to determine the average
exposure level, Air samples should be taken in the
employee’s breathing zone (air that would most nearly
represent that inhaled by the employee).

o Method ° :

Coal tar products may be sampled by collection on a
glass fiber filter with subsequent ultrasonic extraction
and weighing. An analytical method for coal tar pitch
volatiles is in the NTOSH Manual of Analytical Methods,
2nd Ed., Vol. 1, 1977, available from the Government
Printing Office, Washington, D.C. 20402 (GPO No.
017-033-00267-3).

RESPIRATORS

* Good industrial hygiene practices recommend that
engincering controls be used to reduce environmental
concentrations to the permissible exposure level. How-
ever, there are some exceptions where respirators may
be used to control exposure. Respirators may be used
when engineering and work practice controls are not
technically feasible, when such controls are in the
process of being installed, or when they fail and need to
be supplemented. Respirators may also be used for
operations which require entry into tanks or closed
vessels, and in emergency situations. If the use of
respirators is necessary, the only respirators permitted
are those that have been approved by the Mine Safety
and Health Administration (formerly Mining Enforce-
ment and Safety Administration) or by the National
Institute for Occupational Safety and Health,

 In addition to respirator selection, & complete respira-
tory protection program should be instituted which
includes regular training, maintenance, inspection,
cleaning, and evaluation.

PERSONAL PROTECTIVE EQUIPMENT
e Employees should be provided with and required to

_use impervious clothing, gloves, face shields (eight-inch

minimum), and other appropriate protective clothing
necessary to prevent skin contact with condensed cosl
tar pitch volatiles, where skin contact may occur.
e If employees’ clothing may have become contaminat-
ed with coal tar pitch volatiles, employees should
change into uncontaminated clothing before leaving the
work premises.

e Clothing contaminated with coal tar pitch volatiles
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should be placed in closed containers for storage until it
can be discarded or until provision is made for the
removal of coal tar pitch volatiles from the clothing. If
the clothing is to be laundered or otherwise cleaned to
:move the coal tar pitch volatiles, the person perform-
ing the operation should be informed of coal tar pitch
volatiles's hazardous properties. -
* Employees should be provided with and required to
use splash-proof safety goggles where condensed coal
tar pitch volatiles may contact the eyes,

SANITATION

° Workers subject to skin contact with coal tar pitch
volatiles should wash with soap or mild detergent and
water any areas of the body which may have contacted
coal tar pitch volatiles at the end of each work day.
¢ Employees who handle coal tar pitch volatiles should
wash their hands thoroughly with soap or mild deter-
gent and water before eating, smoking, or using toilet
facilities.

© Areas in which exposure to coal tar pitch volatiles
may occur should be identified by signs or other
appropriate means, and access to these areas should be
limited to authorized persons.

COMMON OPERATIONS AND CONTROLS

The following list includes some common operations in

hich exposure to coal tar pitch volatiles may occur
and control methods which msy be effective in each
case:

Operation Controls
Use for protective Process enclosure;
coatings for pipas for local exhaust
underground conduits ventilation; general

and drainage; use as a

dilution ventilation;

4 Coal Tar Pitch Volatlles

Operation Controls
Liberation from Process enclosure;
extraction and local exhaust
packaging from coal tar ventilation; general
fraction of coking dilution ventilation;

personal protective
equipment
Use as a binding agent Process enclosure;
in manufacture of coal local exhaust
briquettes used for fuel: ventilation; general
use as a dielectric in the dilution ventilation;
manufactue of battery personal protective
electrodes, electric-arc equipment
fumace elecirodes, and
electrodes for alumina
reduction
Uss in manufacture of Process enclosure;
roofing felts and papers local exhaust -
and roofing ventilation; general
’ dilution ventilation;
personal protective
equipment

coating on concrete as personal protective

waterproofing and equipment

comosion-resistant

material; use in road

paving and sealing

Use in manufacture and Process enclosure;

repair of refractory local exhaust

brick; use in production ventilation; general
- of foundry cores; use In dilution ventilation;

manufacture of carbon personal protective

ceramic items equipment

EMERGENCY FIRST AID PROCEDURES

In the event of an emergency, institute first aid proce-
dures and send for first aid or medical assistance,
* Eye Exposure

If condensed coal tar pitch volatiles get into the eyes,
wash eyes immediately with large amounts of water,
lifting the lower and upper lids occasionally. If irritation
is present after washing, get medical attention. Contact
lenses should not be wom when working with these
chemicals.

° Skin Exposure

If condensed coal tar pitch volatiles get on the skin,
wash the contaminated skin using soap or mild deter-
gent and water. Be sure to wash the hands before eating
or smoking and to wash thoroughly at the close of
work. '

© Bresathing

If a person breathes in large amounts of coal tar pitch
volatiles, move the exposed person to fresh air at once.
If breathing has stopped, perform artificial respiration.
Keep the affected person warm and at rest. Get medical
attention as soon as possible,

° Rescue

Move the affected person from the hazardous exposure.
If the exposed person has been overcome, notify some-
one else and put into effect the established emergency
rescue procedures. Do not become a casualty, Under-
stand the facility’s emergency rescue procedures and
know the locations of rescue equipment before the need
arises.

SPILL AND DISPOSAL PROCEDURES

© Persons not wearing protective equipment and cloth-
ing should be restricted from areas of releases until
cleanup has been completed.

© If coal tar pitch volatiles are released in hazardous
concentrations, the following steps should be taken:
1. Ventilate area of spill.
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2. Collect released material in the most convenient and
safe manner for reclamation or for disposal in sealed
containers in a secured sanitary landfill.
® Waste disposal method:

_ Coal tar pitch volatiles may be disposed of in sealed
containers in a secured sanitary landfill,
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RESPIRATORY PROTECTION FOR COAL TAR PITCH VOLATILES

Condition Minimum Respliratory Protection®
Required Above 0.2 mg/m®

Particulate and Vapor

Cancentration

2 mg/m? of less A chemical cartridge respirator with an organic vapor cartridge(s) and with a

: fume or high-efficiency filter. ‘
Any supplied-air respirator,
Any self-contained breathing apparatus.

10 mg/m? or less A chemical cartridge respirator with a full facepiece and an organic vapor
cartridge(s) and with a fume or high-efficiency filter.

A gas mask with a chin-style or a front- or back-mounted organic vapor canister
and with a full facepiece and a fume or high-efficiency filter.

Any supplied-alr respirator with a full facepiecs, heimet, or hood.

Any self-contained breathing apparatus with a full facepiece.

200 mg/me or less A Type C supplied-air respirator operated in pressure-demand or other positive
pressure or continuous-flow mode.

A powered air-purifying respirator with an organic vapor cartridge and a high-
efficiency particulate filter.

400 mg/m? or less A Type C supplied-air respirator with a full facepiece operated in pressure-
demand or other positive pressure mode or with a full facepiece, helmet, or hood
operated in continuous-flow mode.

Greater than 400 mg/m* or Self-contained breathing apparatus with a full facepiece operated in pressure-

entry and escape from demand or other positive pressure mode.

unknown concentrations
A combination respirator which includes a Type C supplied-air respirator with &
full facepiecs operated in pressure-demand or other posttive pressure or continu:
ous-flow mode and an auxliary self-contained breathing apparatus operated in
pressure-demand or other positive pressure mode.

Fire Fighting Self-contained breathing apparatus with a full facepiece operated in pressure-
demand or other positive pressure mods.

Escape ~ Any gas mask providing protection against organic vapors and particulates,

including pesticide respirators which meet the requirements of this class.
Any escape self-contained breathing apparatus.

“Only NIOSH-approved or MSHA-approved equipment should be used.
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Occupational Health Guideline for
Cyanide

INTRODUCTION
'I'hiszuidelineis'mtmdedasuoumofinfomdca far
employees, employers, physicizas, induserial hygienises,

end other occupations! hesith professionals who may

hnveaneedformchinfomﬁon.hdoanmm:mptm
present all data; rather, it presents pertinent information
and data in summery form.

APPLICABILITY

The general guidelines contained in this document
apply:oaﬂcmidu.?hniulmdch:mi:ﬂpmpuﬁ:
of two specific compounds are provided for illuserasive
purposes.

SUBSTANCE IDENTIFICATION

Potassium cyanide

* Formula: KCN

° Synonyms: Nooe

® Appesrance and odor: White salid with a faimt
almond edor.

Sodium cyanide

° Formuls: NaCN

° Synonymse: None

© Appearance and odor: White solid with a faimt
almond odor.

PEF.MISSIBLE EXPOSURE LIMIT (PEL)

nem:OSHAmndnﬂforcynidekiuﬂﬁm
ofcyanidepercnhiemof:k(m;/n‘)amged
over an eight-hour work shift. NIOSH hss recommend.
ed that the permissible exposure kmit be changed to a
esiling ofsmmqlnidepacuﬁcmohﬁ
averaged over & 10-minme period. The NIOSH Criteria
Document for Hydrogen Cysnide and Cyanide Salts
should be consulted for more detsiled informasion.

HEALTH HAZARD INFORMATION

° Rontes of exposure
Cmideanaﬂec::hebodyiﬁtishhdad.iﬁtmin
contact with the eyes or skin, or if it is swallowed.
Snﬂ'xa'entc,ymidemybelhsorbedtbmu;hme:kin.
apecixﬂyif:hmmmumfaulpoiwniug.
e Effects of overexposare

mmmofcynidenlnkinimingm:heeys.
hmepmofmhmymmemof
mmmmmo{m salts
may produce irritstion of the sose and skin. Stromg
ldnﬁnudcynnidenl:mmuﬁvendmypm—
duce ulcers. .
2 Long-term Exposure Effects from chronic exposure
to cyanide are non-ipecific and rare.

3. Reporring Signs ard Sympeoms: A physician should be
contacted if anyone develops asy signs or symptoms
and suspects that they are camsed by exposure to
Cyanide,

¢ Recvmmended medieal parvelllenss

The following medical procedures should be made
svailable to each employes who is exposed 1o cyanide at
potentially hezardous levels:

L. Initial Medical Examingtion:

—A complete history and physical exemination: The
purpose is to detect pre-exising conditions that might
place the exposed employee at increased risk, and to
establish 8 baseline for fumure bealth monitoring. Per-
sons with a history of fainring spells, such a2 occur in
various rypes of cardiovascular zad nervous disorders,

Thesa Wmmmmmwwmwmmmwmmmmwy
mtmmmmmwmmmHm.mwmlynclbcwﬂmmwmmﬁmce
with 8ll requiremnents of OSHA reguiauons.
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aad those unususlly susceptible to effects of enozia or
Mlhmemuwouldbe:xpe:zgdwbeuincrasedmk
from exposure. Exarmmation of the cardiovascular, ner-
vous. and upper respuratory systems, and thyroid should
be stressed. The skin should be examined for evidence
of chronic disorders.

—Skin disease: Cyanide is a defawiing agent and can
cause dermatitis on prolonged expasure. Persons with
pre-existing skin disorders may be more susceptible to
the effects of this agent. .

==14" X 17 chest foentgenogram: Cyanide csuses
human lunzdlmge.swvdumaeonhelungshindi-
cated,

. it potency.

* Summary of toxicology
‘n:edustofcymidemn.amofcymideien.ism
uphyxiantdnemnhhihhaqm&monmhoﬁc
nzymemndunbenpidlyﬁnl.(:yuidem
this effect because it inactivates cerwin enzymes by

respiratory process end is imvolved i the ultimace
eleczron transfer to molecular oxygen. Since cytoch-
Fome oxidneispresminpu:u?auylnedkw
funcnonundermbz:ccadmam.mdmeezhem-
nid:iandiffusamflytnaﬂplmofthebody.ith
apableofmdd:nlybﬁuingwahhltpndaﬂyau
aﬂmmh&mﬁmmm
hwmmmukwmm
ula;afewinhlhﬁoasofhizhzmmﬁmofHCN
myurwmwmmmm
mﬁmofrspixldan;ZNppmHCNisimmediudy
fazal 1o humens, 181 ppm is fatal afier 10 minoees, 135
ppmafzcrmminuxa.udlmppmmybe&ulinl
bour. The ingestion by humans of SO to 100 mg of
sodiumorpou::imcymidemyahohemm
lowzrlcve!safcxpcsmeCN.thzwﬁauympm
\finm:ia:ionmyindudewmknas,huduhe.mfu-
mwmmymmmgmmw
rate and depth is usually incressed initially and at later
mgsm#gwudmping;ix‘cymism

. 2 Bvaride

it usually indicates that respiration has either cesed or

‘has been very mnadequate for 1 few minuges, Humans

tolerate 45 to 54 ppm for % to | hour without immed-
ate or delayed effects, while 18 to 36 ppm may result in ,
Same symptoms after an exposure of several hours.
Sodium cyanide dust is irritating to the eyes; in the
presence of tears it may liberate HCN, which can be
ahaorbedmdcausesynmicinwxiuxinn.smmuct
with dust may be irritating; strong solutions on the skin
pmduceulcmwhichmdowinhaﬁng.Cymideix
oneot:hefewwn‘cmﬂaiahfarwhi:hunﬁdme
uk::hﬁm:dmufoﬂow?mmylnicin(mhnh—
&ou)mdwdhm:mim(hnvmy)mﬂnﬁnb-
tzedmfomm:hunoslobin.whi:hhindsﬁmlywim
ﬁeemnideimnismnydrw:ﬁngcymide
ions. The formation of 10 to 20% methemoglobin
munnydoeminwlvewrhhyawwidan
large amouvmr of cyanide-binding substance Secoad,

thiocyanste. Methylene blue should mot be sdminis-
Hﬁ.mthnmwfmm
m.mmeumdmm
back to hemogiobin,

CHEMICAL AND PHYSICAL PROPERTIES

° Hyﬂuldﬂ—hu-h-qnﬂc

1. Molecular weight: 65.1

2 Boiling point (760 mm Hg) Deta pot availsble

3. Specific gravity (water = 1): 1.85

4. leord:miry(air-lubu‘ﬁngpahxofpom-
limcylnidg):NouppliaHe

3. Melting poine: 635 C (1175 F)

ﬁvlpormuZOC(ﬂF):Ennﬁnym

7. Solnbﬂi:thum.;/lw‘mu'mt:(&a:
71.6

8. Enmﬁmme(bntylm-l):Nmappﬁn-
*.
° Phyzicel data——=Sodium eysmide

1. Molecular weigit: 49

znoumgmowmmxsmcmﬂ
(extrapolated)

3. Specific gravity (water = 1% 1.6

4. Vapor density (air = 1 at boiling point of sodium
cyanide): Not spplicable

3. Melting point: 560 C (1040 F)

&leorpngDC(&F):Enaﬁnym

7. Solubilizyinwu:r.x/lmgwnmuZOC(ﬂF):
58

& Evaponn‘nunu(bmy!mxeul)mmappﬁa-

bie

° Remctivity

i R Coadiﬁammnibuﬁngwhmbﬂhy:NmHu-
zrdomifkcptindmedmmnmyfammxic
mmothydmmeyuidemthinpm-
longed comract with air in a closed sres.

such 23 nitrates and chlorees may capse fires amd




explosions. Contact with acids and acid salts causes
immediate formanca of wxc and flammahle hydrogen
Cyanide gas.

. Hazardous decomposition products: Toxzic gases
and vapors (such as hydrogen cyanide and carbon
monozide) may be relessed when cyanide decomposes.

4. Special precautons: Cyanide may resct with
carbon d.ioxideinordinuyuirmfcmwzi:hydmm
Cyanide gas.

* Flammability

1. Not combustible
* Werning properties

l. Odor Threshold: No quantitative informarion is
availabie concerning the odor threshold of sodium or
potassium cyanide. HCN, however, is evolved from
these substances in the presence of moisture. The Manu-
facturing Chemists Association states thag “although
HCNhasa:huwm‘sm:odor.icmxicudonu
hmrdouscannenmdomissonpidthnitisofno
value a5 2 warning property.”

Z.Eyekriudonl.:vd:Cymide(uCN)isnm
known 1o be an eye irritant. However, aceording 10
exposures,

3. Evalustion of Warning Properries: Although cya-
nide(uCN)huauezﬁ;iblewparmhthe
mceofmolmeﬁmmbeﬁvaomﬂmdou
not haveadeqmwm;mm

MONITORING AND MEASUREMENT
PROCEDURES

° Elght-Hoer Expossre Evalustion
Mammmwda:memplayemmbm
nkmsodmthe:vmged;ht-hmrmishaed
on a single eight-hour sample or on two four-hour
mpla&vuu&hn-dmehwvdmpla(upmlo
mmn:a)mylhobeudmdmmelmp
exposure level Air ssmples should be taken in the
anployee'sbra:hh;m(u‘rthnwmumnndy
represent that mhaled by the employes).

¢ Celling Evalustion )
Mmmmdmmpbyeeﬁlingm
are best taken during periods of marvimom expected
mwammw
:honldconsinafau(lmninmanphurﬂho{
consecutive samples towlling ten (10) minuies in the
mpbm'sbmzhh;m(ﬁmwmm
represent that mhaled by the employee). A minimom of
three (3) messurements should be taken on one work
shift and the highest of all messoremenrs taken is an
esumate of the employee's exposure. .

¢ Method

Sampling and znalyses may be performed by collecson

of cyanide with a cellulose membrane filter and ag -

impinger comtsining sodium hydroxide, followed by
analysis by direct potentiometry. An analytical method
for cyanide is in the NJOSH Manua! of Analytical
Methods, 2nd Ed., Vel 3, 1977, aviilable from the

Gestembsr 1678

Governmen: Pnnung Office, Washington, D.C. 20402

" (GPO Na. 017-033-002614).

RESPIRATORS

* Good industrial hygiene practices recommend that
engineering controls be used to reduce environmenta|
concentrations to the permissible exposure level. How-
ever, there are some exceptions where respirators mayv
beusedmconmlexpamkapmmybeused
whenensineuingmdwotkprmeemhmnot
technically feasible, when such controls are in the
pmcasofbdnghnnued.orwhncheyﬁnmdneedxo
be supplemented. Respirators may aiso be used for
operations which require entry into tanks or closed
vessels, and in emergency sitnsrioms. If the use of

'Inaddidanzorapx'maradacdm.munplaempin-
tory protection program should be imstivared which
inctud ; .. . . X
clezning, and evalnation.

'PERSONAL PROTECTIVE EQUIPMENT

o Employea:hou]dhepxwidedwizhmquuimdm
uewdn&n;dava.ﬁcahdds(am-mch
minimum), and other appropriate protective clothing
BECESIRTY O prevent any possibility of skin contact with
€yanide or liquids conmining cysnide.

© If employees' clothing hes had sny possibility of
chnphwmmdmhiubdmbﬁngthe
work premises,

© Clothing which hes had eny pomsibility of being
WMMM&MEM
contsiners for storage untl it can be discarded or until
provision is made for the removal of cyanide from the
elothing. If the elothing is to be laundered or otherwise
cleaned to remove the cyanide, the person performing
the operstion should be informed of cyanide's hazard-
ous properties.

© Where there is any possibility of exposure of an
employes's bodytncmideorliqddsmnining cya-
nide.fzdliﬁafarqui&dm:hingoﬁhebodymould
be provided within the immediste work ares for emer-
geucy wse.

© Non-impervious clothing which becomes contami-
mmmwumwym
not reworn unatil the cymmide is removed from the
° Employees should be provided with and required to
use dust- and splash-proof safety goggles where there is
mymﬁlkyofqmdemﬁqmm;w:nide
contacting the eyes.

Syenide 3




® Where there is any possibility that employess’ eyes
may be exposed to cyanide or liguids comtaiming cya-
nide. an eye-wash fountain should be provided within
the immediate work ares for emergeacy use.

SANITATION

© Skin that becomes contaminated with cyanide should
be immediately washed or showered with soap or mild
detergent and water 1o remove a8y cysmde.

e Workmmbjec:wsﬁuconu::withcymideshonld
thwimmparmﬂddemzmtmdmwmyum
of the body which may have contacted cysnide at the
end of each work day.

° Etdngmdmokingshouldnotbepeuﬁnedhm
where cyanide or liquids containing cysaide are hag.
dled, processed, or stored.

© Employees who bandle cyanide or liquids containing
cyanide should wash their hands thoroughly with scap
ormﬂddeurgmandwu:rbefmaﬁn;.mking.or
COMMON OPERATIONS AND CONTROLS
The following list includes some commoan Operations in

which exposure to cyamide maey occur and comorol
methods which may be effective in each case:

Operation Centrois
Use as fumigants and Local exhaust
pesticides in ventiation: general
greenhouses, ships, dilution ventilation;
mills, and warehouses; personal protectve
use of cyanogen equipment
chioride as a waming
agent in fumigant gases
Use in metal treatment Process enclosure;
in nitriding, tempenng, local exhaust
&nd case hardening ventilation: general
steel; coloring of metals dilution vertilation;
by chermical or personal protectve
electrolytic process; equipmam
cleaning and coating
metals; welding and
autting of heat-resistant
matals; liberation during
ore extraction and
maetal purification

4 Evanlda

Operation Ceontrols
Use of calaium Process enciosure;
cyanamid in fertlizer on local exhaust
soil: dunng chernical ventilaton; general
synthasis for dilution ventilation;
manutacture of personal protective
intermediates in equipmaent
pharmaceuticals. dyes,
vitarning, plasucs, and
sequestenng agents;
preparation of fitriles,
carbylamines. cyano
fatty acids, and
inorgamc cyamides
Use in cellulose Process enclosure;
technology; paper local exhaust
manufacture; in dyeing; ventilation: general
as cement stabilizers; dilution ventilgtion;
use in photography as personal protective
fixatives, and in equipment
bluepnniing and
process engraving;
Eberation in blast
furance gases or in
handling of dlurmninating
gas .

EMERGENCY FIRST AID PROCEDURES

h:hewmtnfumm.hsﬁ:mhddpm
dures and send for first zid or medical sssstance
° Eye Exposure

If cyanide gets into the eyes, wash eyes immediately
Mthhrgemnmofm.liﬁn;thebmmdnm
lids occasionally. Get medical srtention immediately.
Cantact lenses should not be worn when working with
cyanides. .

o Skin Exposure

Il cyanide gews on the skin, immedistely wash the
contaminsted skin using sosp or mild detergent and
water. If cyanide penerrates through the clothing,
using sosp or mild detergent and water. Get medical
anention immediately,

© Breathing : )

If & person breathes in lerge smounts of cyanide, move
the exposed person to fresh air at once. If breathing has
stopped., perform artificial respiration.. Keep the affect-
ed person warm and at rest. Get medical ansntion as
2000 2s possible,

o Swallowing

When cyanide has been swallowed and the person is
eonscious, give the person large quantiies of water
immediately. After the water has been swallowed, try
to ger the person to vomit by having him toush the back
of his throat with his finger. Do not make an uncon-
scions person vomit. Get medical anention immediase-
ly. ’

P Y Sy ey




° Resecug

Move the affected person from the hazardous exposure.
If the exposed person has been overcome, notify some-
one eise and put into effect the established emergency
rescue procedures. Do not become a casualty. Under-
stand the fasility's emergency rescue procedures and
know the locations of rescue equipment before the need
arises,

SPILL AND DISPOSAL PROCEDURES

] Pmmwuh;pmmc&veqﬁpmmnddom-
inz:hou!dberatrinadfmmmofspﬂhunﬁldanup

has been completed,
'lfcylnideis:piﬂed.mefollowingmabouldbe
taken: .

l. Ventilate ares of spill.
l.Coﬂstspﬂhdm:aMinthemw:md
safe manner for reclamstion, or for trestment in a
° Wase disposal method:
Aﬂcmuhlbove.cymidemybedispcudaf
in a secured sanitsary landfill.
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RESPIRATORY PROTECTION FOR CYANIDE

Condlilen

Hinimum Ruplntory Protectlen®
Required Above 5 mg/m?

Perticulate Concsntration

50 mg/m* or less

Any seli-contained breathing apparatus.

Graater than 50 mg/m* or
enTy and escape from
unknown ;

Eoncenrations

Fire Fighting -




Material Safety Data Shset No. 385

from Genium's R=ference Collection THYL BENZENE
Geniurri ﬂxsblcx:sh‘ » Corporation @ (Ei{evision AI;B\I
atal S
treet Issued: August 1978

Schenectady, NY 12303 1836 USA h
(518) 377-8855 Gemus pususwing corr. | Revised: November 1988

S} CTION 1. MATERIAL IDENTIFICATION .27
Material Name: ETHYL BENZENE o
Description (Origin/Uses): Used as a solvent and as an intermediate in the production of styrene monomer. %0
Other Designations: Phenylethane; Ethyibenzol; C,H,CH,; CAS No. 0100-41-4 NFPA
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek HMIS
Buyers’ Guide (Genium ref. 73) for a list of suppliers. 02 R 1
I3
PPG*
I . *See sect 8 K4
SECTION :2. INGREDIENTS. AND -HAZARDS - | % - “EXPOSURE. ‘LIMITS
Ethyl Benzene, CAS No. 0100414 Ca 100 OSHA PELs

B-Hr TWA: 100 ppm, 435 mg/m®

15- Min STEL: 125 ppm, 545 mg/m®
ACGIH TLVs, 1988-89

TLV-TWA: 100 ppm, 435 mg/m?

TLV-STEL: 125 ppm, 545 mg/m?
Toxicity Data®

*See NIOSH, RTECS (DA0700000), for additional data with references to Humas, Inhalation, TC,,: 100 ppm (8 Hrs)
reproductive, irritative, and mutagenic effects. Rat, Oral, LD,: 3500 mg/kg
SECTION 3. ‘PHYSICAL: ‘DATA. = o T »
Bolling Point: 277°F (136°C) Molecular Welght: 106 Grams/Mole
Melting Point: -139°F (-95'C) Solubllity in Water (%): Slight
Vapor Pressure: 7.1 Torrs at 68°F (20°C) Specific Gravity (H,0 = 1): 0.86258 at 77°F (25°C)

Vapor Density (Alr = 1): 3.7
% Volatile by Volume: Ca 100

Appearance and Odor: A clear, colorless, flammable liquid; characteristic aromatic hydmcarbon odor.

SECTION 4. FIRE AND ‘EXPLOSION-DATA .. o
Flash Point and Method: 64°F (18°C) CC ]Aumxgmuonremperamm 810°F (43222 C) |LEL: 1%wwv |UEL: 6.7% wv

Extinguishing Medla: Use foam, dry chemical, or carbon dioxide to put out ethyl benzene fires. A water spray may be ineffective in ex-
tinguishing the fire, because it can scatter and spread the burning liquid. Use water spray to cool fire-exposed containers of ethyl benzere, to
disperse ethy] benzene vapor, and to protect personnel attempting to stop &n ethyl benzene leak. Unusnal Fire or Explodon Hazards: This
liquid can readily form explosive vapor-air mixtures, especially when heated. Ethyl benzene vapor is heavier than air and may travel & con-
siderable distance to & low-lying source of ignition and flash back to its origin. Special Fire-{ighting Procedures: Wear a self-contained
breathing apparatus (SCBA) with a full facepiece opcrnnd in the pmssure-demnnd orponuve-pressm mode.

SECTION S. REACTIVITY. DATA:. 5. =% : e TRELANY
Stability/Polymerization: Ethyl benzene is stable in closed containers dunng routine operauons Hazmlous polymerization cannot occur.
Chemical Incompatibilities: Hazardous chemical reactions can occur between ethy] benzene and strong oxidizing agents, acids, ammonia,
and bases. Conditions to Avold: Avoid any exposure to sources of ignition such ss heat, sparks, open flame, and lighted tobacco products,
etc., and to incompatible chemicals. Use caution when entering confined spaces, particularly low-lying areas where explosive concentrations
of ethyl benzene vapor may be present. Provide good ventilation to such arees to prevent the concentration of this vapor. Hazardous Prod-
ucts of Decomposition: Thermal-oxidative degradation can include toxic gases such as carbon monoxide and/or aromatic hydrocarbon gases.

SECTION 6. HEALTH HAZARD INFORMATION

{arcinogenicity: Ethyl benzene is not listed as a carcinogén by the NTP, IARC, or OSHA.

Summary of Risks: Ethyl benzene vapor is severely irritating to the eyes and to the mucous membranes of the respiratory system. Sus-
tained inhalation of excessive levels can cause depression of the central nervous system (CNS) characterized by dizziness, headache,
narcosis, and coma. Skin contact with liquid ethyl benzene causes irritation; dermatitis and defatting can also develop. The acute oral toxicity
of ethyl benzene is low; however, ingestion of it presents a serious aspiration hazard. Aspirating even a small amount into the lungs can
result in extensive edema (lungs filled with fluid) and hemorrhaging of the lung tissue. No systemic effects are expected at the levels that
produce pronounced, unignorable, disagreeable skin and eye irritation. The TLVs cited in section 2 are set to prevent this intolerable
irritation. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, respiratory system, and
CNS. Primary Entry: Inhalation, skin contact Acute Effects: Irritation of the skin, eyes, and respiratory system. Also, cardiac-rhythm dis-
turbance due to sensitization; acute bronchitis, bronchospasm, pulmonary and laryngeal edema; euphoria; headache; giddiness; dizziness;
and incoordination, as well as possible depression; confusion; and comsa. Chronlc Effects: None reported, First Aid: Eyes. Immediately
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SECTION 6. HEALTH HAZARD INFORMATION, cont.

flush eyes, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 minutes. Skin. Rinse
the affected area with Plenty of water, then wash it with soap and water. Inhalation. Remove the exposed person to fresh air; restore and/or
support his or her breathing as needed. Have quelified medical personne! administer 0Xxygen as required. Ingestion. Unlikely. Should

this type of exposure oceur, ihe aspiration hezard must be considered. Do not induce vomiting uniess directzd to do so by a physician. To
prevent aspiration by spontaneous vomiting, keep the victim's head low (between his or her knees). Get medical help (in plant, para-
medic, community) for all exposures. Seek prompt medical assistance for further treatment, observation, and support after first aid. Note
to Physician: Professional judgment is required as to whether or rot to induce vomiting because of the possibility of aspiration. A gastric
lavage may be administered, followed by saline catharsis, if this procedure is 8ppropriate to the specific incident. Monitor cardiac and
pulmonary functions.

SpilVLeak: Notify safety personnel, evacuate unnecessary personnel, eliminate all sources of ignition immediately, and provide adequate
explosion-proof ventilation. Cleanup personnel need protection against skin or eye contact with this liquid as well as inhalation of its vapor
(see sect. 8). Contain large spills and collect waste or abserb it with an jnert material such as sand, earth, or vermiculite. Use nonsparking
tools 1o place waste liquid or absorbent into closable containers for dispasal. Keep waste out of sewers, watersheds, and waterways, Waste
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and local regulations.
OSHA Designations -

Listed as an Air Contaminamt (29 CFR 1910.1000 Subpart Z),

EPA Designations (40 CFR 302.4)

CERCLA Hazardous Substance, Reportable Quantity: 1000 Ibs (454 kp), per the Clean Water Acy (CWA), §§ 311 (b) (4) and 307 (a).

SECTION 8. SPECIAL PROTECTION INFORMATION

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield. Follow
OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Wesr a NIOSH-approved respirator per Genium reference 88
for the maximum-use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134),
For emergency or ronroutine operations (spills or cleaning reactor vessels and slorage tanks), wear an SCBA. Warning: Air-purifying
respirators will rot protect workers in oxygen-deficient atmospheres, Other: Wear impervious gloves, boots, &prons, and gauntlets, etc,, to

dated clothing and launder it before wearing it again; clean this material from shoes and equipment. Comments: Practice good personal
hygiene; always wash thoroughly after using this material and before eating, drinking, smoking, using the toilet, or applying cosmetics.
Keep it off your clothing and equipment. Avoid transferring it from your hands to Your mouth while eating, drinking, or smoking. Do not
eat, drink, or smoke in any work area. Do nat inhale ethyl benzene vapor.

SECTION 9. SPECIAL PRECAUTIONS -‘AND. COMMENTS

Storage/Segregation: Store cthyl benzene in closed containers in g cool, dry, well-ventilated ares away from sources of ignition and
strong oxidizers. Protect containers from physical damage. Special Handling/Storage: Outside, isolated, detached, or remote storage is
recommended for large quantities of ethyl benzene. Isolate bulk storage areas from scute fire hazards, Engineering Controls: Make sure
all engineering systems (production, transportation) are of maximum explosion-proof design. To prevent static sparks, electrically ground
and bond all containers, pipelines, elc., used in shipping, transferring, reacting, production, and sampling operations. Other: Use safety
caos for transferring small amounts of ethyl benzene.

Transportation Data (49 CFR 172.101-2)

DOT Shipping Name: Ethyl Benzene

DOT Hazard Class: Flammable Liquid

ID No. UN1175

DOT Label: Flammable Liquid

DOT Packaging Exceptions: 49 CFR 173.118
DOT Packaging Requirements: 49 CER 173.119

IMO Shipping Name: Ethylbenzene
IMO Hazard Class: 3.2

IMO Label: Flammable Liquid
IMDG Packaging Group: II

Teferences: 1,26, 38, 84-94, 100, 116, 117, 120, 122,

Judgments, as to the suitshility of information herein for purchazer's purposs are Prcpared by PI Igoe; BS

necesgarily purchaser's respoasibility. Therefore, although reatonable care has

been taken in the preparation of such information, Geaium Publighing Corp. . . L .
extends no warranties, makes o representations and asnmmes zo respoasibility Industrial Hy giens Review: DJ leson, CIH
28 1o the sccuracy or suitability of such informatios for application to . o .

purchaser’s intended purposes or for consequences of its use, 7| Medical Review: W Sllverman, MD

Cosyright @ 1988 by Qenimm Publishing Crrmemratian
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Gcniurr; ﬁzsblishinz grﬂiggrfmor? ection . . (}é}’vlizilzr?gm.ORIC ACID
Cialyn Sureet Issued: October 1977
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SECTION 1. MATERIAL IDENTIFICATION ' 27
Materisl Name: HYDROCHLORIC ACID o
Description (Qri_gln/Us.es): Used in the production of chlorides; in refining ore in the production of tin and tantalum; 000
for the ncuuzl_xzanon of bases; for pickling and cleaning metaj products; for oil- and gas-well treatments; and in removing
scale from boilers and heat-exchange equipment * NFPA
HMIS
Other Designatlons: Aqueous Hydrogen Chleride; Muriatic Acid; HCVH,0; CAS No. 7647-01-0 - H 3 1
) F 0
Meanufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemizahveek: R 0 Is :
Buyers’ Guide (Genium ref. 73) for a list of suppliers. EEG‘ g KO
‘ . ee sect,
SECTION 2. INGREDIENTS AND HAZARDS %: |- _EXPOSURE LIMITS
Hydrogen Chloride, CAS No. 7647-01-0 38 or Less OSHA PEL
Ceiling: 5 ppm, 7 mg/m?
Water ' ACGIH TLV, 1988-89
Balance® | TLV-Ceiling: 5 ppm, 7 mg/m®
*Impurities such as iron, chlorine, and traces of OTgEnic matter may be Toxiclty Datav®
present in small amounts, depending on the grads of ecid. Humen, Inhelation, LC. : 1300 ppm (30 Mins)
*#See NIQSH, RTECS (MW4025000), for edditional data with references to Rat, [nhalation, LC,: 3124 ppm (1 Hr)
reproductive and mutagenic effects. Continue to monitor NIOSH, RTECS Rahbit, Oral, LD, :" 900 mg/kg
(MW40300000), for toxicity data on hydrochlaric acid jiself,
SECTION 3. :PHYSICAL DATA A . .
Bolling Point: 227°F (109°C) 20.22%) Molecular Welght: Not Applicable
Melting Polnt: -85°F (-65°C) (20.69%) Solublilty in %’aur (9'!:):p P Complete
Vapor Deasity (Alr = 1): 1268 Specific Gravity (H,0 = I): >1

i.H: Strong Miz;croaléAcidA g o tgh % Volatle by Volume: Ca 100
ppearance ant or: ear, coloriess-to-lightly yellowed, fuming Ii uid; sharp, pungent, characteristic, irritating odor of h en
chloride gas, This odor is detectable at ] to 5 ppm &nd becomes unpleunfthmd munn;ug to 10 ppm; hdw:;rer. theogorms lysd:vggcod

warning property,

Comments: The specific physical properties of aqueous hydrochloric acid solutions vary with the emount of dissolved hydrogen chloride
gas. Hydrochloric acid forms a constant boiling z=otrope (= mixture of hydrochloric acid end weter that behaves like & single substance in
that its vapor has the szme composition as the mixture iteelf) with water (at 227°F or 109°C) that contains 20.22% hydrogen chioride and has
a dzns;é); of 1.096. Boiling wesker or stronger aqueous solutions resulis in the logs of either component until the constent boiling acid is
produced.

SECTION -4, ‘.FIRE_ -AND»:-EXPL‘OSION +DATA - ... . o LEL UEL -
Flash Point anc_i Method Autoignition Temperature . .

lime, or soda ash to minimize the possible generation of hydrogen ges. Special Fire-fighting Procedures: Wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in the pressure-demsnd or positive-pressure mode, Special neutralization procedures, if
applicable, include the application of chemically basic substances such as sodz ash or slaked lime,

SECTION 5. -REACTIVITY- ' DATA . . oo . e :
Stability/Polymerization: Hydrochloric acid is stabie in closed conteiners during routine operations &t room temperature, Hezerdous polym-
erization cangot occur. Chemicsl Incompatibliities: Hydrochloric acid reects dengerously with acetic anhydride, 2-eminosthanol, ammo-
nivm hydroxide, calcium phosphide, chiorosulfonic acid, ethylene dizmine, ethylenimine, oleum, perchloric acid, B-propiolactone, propylene
oxide, silver perchlorate and carbon tetrechioride, sodium hydroxide, sulfuric ecid, vranium phosphide, vinyl scetate, sodium, and many
carbide compounds (Genium ref. 84). This material is & strong mineral acid that is very reective with bases. Comdltions to Avold: Avoid
exposure to incompatible chemicals and to any other material whose compatibility with hydrochloric acid or its vapor has not yet been
established. The corrosive action of hydrochloric acid on most metals cza liberats extremely flammable/explosive hydrogen ges (KL); piping

stems and containment systems must be chosen carefully. Hazerdous Products of Decomposltion: During fires hydrochloric acid may
zompose by reacting with certain metals to produce very flammable and explosive hydrogen gas (H,). Significant amounts of hydrogen
chloride gas (HCI) are given off at room temperature; the rate of this generation increases as the temperature and the strength (1%) by weight
of HCl in H,O increase. Comments: Reactiops between hydrochloric acid end cyanides, sulfides, and formaldehyde, will produce extremely
toxic hydrogen cyanide (HCN), hydrogen sulfide (H 25) sulfur dioxide (SO,), and bischloromethylether, respectively. _

Copright © 1988 Qenium Publishing Corpomtion
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SECTION .6. HEALTH HAZARD INFORMATION

Carcinogeniclty: Hydrochloric acid is not listéd &s a carcinogen by the NLP, IARC, or OSHA. ‘

Summary of Risks: 'See Genium Industrial MSDS 30 for details of the health effects of hydrogen chioride gas. Hydrochloric acid solutions
will generate hydrogen chloride gas with all its health effects, These are irritating to the skin, eyes, and mucous membranes of the upper res-
viratory tract (URT). The severity of eye injury from splashes depends upon quantity, concentration/strength, and duration of the contact

>rmanent visual damage has been reported. Ingestion of hydrochloric acid causes corrosion of the mucous membranes, esophagus, and

" .omach, as well &s nausez, vomiting, intense thirst, and diarrhea. Erosion of exposed teeth may oczur. Circulatory collapse and death are
possible. Medical Condltions Aggravated by Long-Term Exposure: None reporied. Target Organs: Skin, eyes, URT. Primary
Entry: Inhalation, skin contzct. Acute Effects: Corrosive skin and eye burns, tissue damape, and severe irritation of the URT. Chrosic
Effects: None reported. FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of
running water fo_r at jeast 15‘ minutes, Skin. Rinse the affected area with flooding amounts of water snd then wash it with soap and water.
Remove contaminated clothing under a safety shower. Inhalation. Remove the exposed person to fresh air; restore and/or support his or her
breathing as needed. Have qualified medical personnel administer oxygen as required. Ingestion. Not likely. Should this type of exposure
occur, and the exposed person is responsive, give him or her 2 to 3 glasses of water, then milk of magnesia or limewater to drink. Do not
induce vomiting. Spontaneous laryngeal spasms can occur. Never give anything by mouth 1o someone who is unconscious or convulsing.
Get medical help (ln plant, paramedic, community) for ell exposures. Seek prompt medical assistance for further treatment, observa-
tion, and support after first aid. Note to physician: Treatment for respiratory effects following inhalation of hydrogen chloride gzs includes
using a 5% sodium bicarbonate solution as &n acrosol; maintaining & proper fluid balance (diuretics may be useful); end decreasing the in-
flammatory response of the lungs by administering steroids on a short-term basis (2 to 4 days). Severe inhalation exposure requires
hospitalization and observation (72-hour minimum) for the delayed onset of pulmonary edema. Serial chest X rays and respiratory support,
including intubation, may be required s an early intervention.

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES

SpilV/Lenk: Notify safety persomnel, evacuate unnecessary personnel, eliminete all sources of ignition immediately (hydrogen gas may be
generated), and provide adequate ventilation. Clesnup personnel need 2 full zet of protective clothing, including & self-contained breathing
apparatus (SCBA). Small spills and residue can be covered with an excess of a mixture of soda ash and slaked lime, After neutralization, do
not flush waste directly to a sewer or into lakes, ponds, or streams. Waste Disposal: Contact your supplier or & licensed conzracior for
detailed recommendations. The allowable concentration of neutral salt in the effluent discharge is apt to be regulated; study and follow
Federal, state, and local regulations. Consider saving the waste hydrochloric acid for use as a neutralizing sgent during cleanup operations
of basic materials.

OSHA Deslgnations

Listed as an Air Contamingat (29 CFR 1910.1000 Subpart Z).

EPA Designatians (40 CFR 302.4)

CERCLA Hazardous Substence, Reportable Quantity: 5000 Ibs (2270 kg), per the Clesn Water Act (CWA), §311 (b) (4)

SECTION 8. SPECIAL -PROTECTION INFORMATION
Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, weer & full face shield. Follow
SHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Wear a NIOSH-epproved respirator per Genium reference 88
r the maximum-use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134).
. OT emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear ag SCBA. All respirators must be acid
resistant. Warning: Air-purifying respiratars will rot protect workers in 0xygen-deficient atmospheres. Other: Wear impervious gloves,
boots, aprons, gauntlets, etc., 10 prevent any contact with this material. All clothing must be gcid resistent. Ventllation: Install and operate
general and local maximum-explosion-proof ventilation sysiems powerful enough to maintain eirborne levels of hydrogen chioride below
the OSHA PEL cited in szction 2. Local exhaust ventilation is preferred because it prevents dispersion of the contaminant into the general
work area by eliminating it 8t its source. Consult the latest edition of Genium refereace 103 for detailed recommendations. Make ventilation
system ductwark and exposed fan components acid resistant. Safety Stetions: Make emergency eyewash stations, safety/quick-drench
showers, and washing facilities available in work aress. Conteminated Equipment: Contsct lenses pose a special hazard; soft lenses may
absorb irritants, and &ll lenses concentrate them. Do rot weer coatact lenses in aay work eres. Remove contaminated clothing and launder it
before wearing it again; clean this material from your shoes and equipmsnt. Other: Design all engineering systems to be acid resistant aad
explosion proof (hydrogen gas may be accidentally generated). Comments: Practice good personal hygiene; always wash thoroughly after
using this material and before eating, drinking, smoking, using the ioilet, or applying cosmetics. Keep it off your clothing and equipment.
Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Do rot est, drink, or smoke in any work area. Do
not inhale hydrochloric acid vapor. '

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS
Storapge/Segregation: Store hydrochloric acid in closed containers in a cool, dry, well-ventilsted area away from sources of ignition,
strong oxidizers, strong bases, out of direct sunlight, and eway from incompatible chemicals (see sect. 5). Protect containers from physical
damsge. Special Handling/Storage: Storage arees should have acid-resistant floors and spproved drainage facilities. Use nonsparking
tools in areas sround tanks end pipes where hydrogen ges may be generated. Engineering Controls: Make sure all engineenng systems
(production, transportation) are of maximum-explosion-proof design. Ground end bond 2ll containzrs znd pipelines, etc., uscd in shipping,
transferring, reacting, production, and sampling operstions to prevent static speris. Hydrogen gas may become concentrated inside metal
equipment; perform operations to search out passible hidden areas of hydrogen gas carefully. Other Precautions: Curefully follow your
supplier's recommendations concerning the proper hesdling and storege procedures for hydrochloric acid. Provide emergency neutralization
materials (soda esh, limestone, or slaked lime) and equipment neer storage and use arees.

Transportation Data (49 CFR 172.101-2)

" IMO Shipplag Name: Hydrochloric Acid, Solution

DOT Shippin% yame: Hydrochloric Acid

DOT Hazard Class: Corrosive Material IMO Hezard Class: 8

ID No. UN1789 IMO Label: Corrosive
DOT Label: Cormrosive IMDG Plduging erp: 1

DOT Packaging Requirements, DOT Packaging Exceptions: 49 CFR 173.263

eferences: 1,26, 38, 84-94, 100, 116, 117, 120, 122. v
. ludgmexts as to the suitebility of informmicn herein for purchaser’s purposes are dbyPI 1 BS
passmzerily purchaser's responsibility. Therefore, eltheugh remsonable care bas Prtpm by J 08,
bemm akes n thepreparatios of i iaformation, 2R POSPM O, Industrial Hygiene Review: DJ Wilson, CTH
extzade no warfuntisz, makes B0 represeatations aad sasumss 8o responsibility

25 to the curecy o suitability of much information for application 1o

purcheser’s inteadsd purposes of for consequences of itz use, Medical Review: W Silverman, MD
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Issued: 11/77 Revision: D, 1191

ﬁectmn 1. Material Identification. . S e, W .36
Aethyl alcohol (CH,OH) Deseription: Derved from destructive disg o R 1 NFPA
hxg.h-p‘resm.uu.Iync_: synthesis from hydrogen and ioxi ' i eed 5 @ solvent nmenufac. [ 2 ‘

unmg‘mdusmalchumah_m;ichqnmlphmnmmd;, lmmmaidfurmlk’mgfnmnldahydamdm&lylslamn S 1e oo
softening agent for pyroxylir plastics, n&ky&mfwmmmuieedaockformﬂmm ing synthetic proteinsby K 4 6

ccmunuqusimpmmhaggmmbomeingmm;mummfumhduﬂvegmbhaik:inﬁ\ﬁfnmf ® Skia

2utomotive radissors, aiy gesoline, and diesel oil: md i denatxring etianol, ' theorpiicn HMIS
Other Deslgnations: CAS No. 67-56-1, carbinal, Columbian spirit, methanal, methy! hydroxide, methylol, H 2
monchydroxymethane, pyroxylic spirit, wood aleohol, wood nephthe, wood spirit. F 3
Manufacturer: Contect you supplier or distributor. Consult latest Chemizal Week Buyers® Guide™ for s supplizrs list, R 0
PEGY

$8e 8

Cautions: Methy] 1i . ot s . pn . . . .
volatilo:&and gyém&wmwmsmmdmmymmwmmmmlmwa
Section 25 Tngredients and Oecupaional ERpomie S Limits

Methyl aleohol, ez 1005

1990 OSHA PELs (Skin) 159192 ACGIH TLVs (Skin) 1985-86 Toxiclty Date®
8-hr TWA: 200 ppm (260 mghe®) TWA: 200 ppm (262 mp/m?™) Human, mmlg TC,,: 300 ppm caused eye (visual field

15-mmsmx.,;xom(3mmgfm’) STEL: 250 ppm (328 mg/m’) Hehme),CNS(hﬂdxhe),md z effects
TR, 14 esuses CNS (headeche) and

1990 IDLH Level 1950 DFG (Germany) MAK puua:.:l‘y m&a effects . ‘

25,000 ppm 200 ppm (260 mg/m®) Rn,mL'I'Du:?SOOmglkgldnﬁimmgﬁnmuﬂlybﬂu
m%m L ) &mdemggmmlm&yafgmm
o 290 ppen (260 me/m?) Rat, inhalation, TC, : 20,000 ppem/7 hr administered contimy.
Ceiling: 250 ppm (325 mp/m?) mbm&afﬁmmmmmuyofgm

Pproduced specific developmental shnarmalities

= See NIOSH, RTECS (PC1400000), for additiona] teiciry data,
| Section'3. Physical Data - ‘

Bolling Point: 148 °F (645 °C) Moleculer Welght: 32.05

Freezing Point: -144.04 °F (.97.8 °C) Density: 0.7924 a2 68 °F (20 °C)

Vepor Pressure: 29 mm Hg 2 68 °F (20 °C) Water Solubllity: Sokble

Vapor Density (air = 1): 1.1} Other Solubilities: Soluble in ethaol, ether, benzine, ketones, end most orgenic solvents

Viscasity: 0.00593 P az 68 °F (20 °C)

Appesrence and Odors Clesz, colorless, volatile liquid with a slight aleshol odot when pare, 2 disegrezsbly mmpent odor when crude, and a low
10-ppm odor threshold, :

Section 4.:Fire:and‘Explosion Data+
Flash Polnt: 54 °F (12°C), cC

Section §. .Reactivity Data:
Stability/Polymertzation: Methyl eleahol is stable 2t room txmperature in closed contaimers under normal storage and hendling conditions,

Hazardous palymerization cannot occuz. ]
Chemical Incompatibliities: Methyl aleohol is incompatible with beryllivm dihydride, metals (sushes potassium or maglesimn): oxidants (such
&s barium perchlorete, bromine, chlorine, hydrogen peroxide, and eodium hypochlorite), potessium tertbutoxide, carbon tetrechloride + metals;
reacts explosively with chloroform + heat, and diethyl zinc; end reacts viclently with alkyl aluminum salts, ecetyl bromide, chioroform + sodium
hydroxide, cyznuric chioride, and nitric acid.

Conditicns to Avold: Avaid vepar inhalation end contact with oxidizers end other incompatibles,
Hezardous Products of Decomposition: Thermal oxidative decomposition of methy! alcohol can produce czrbon axides (CO mmd CO,), possible

formaldehyde (HCHO) end acrid smoke, end irritating fumes,

MEQI”IMNNMW
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No.354  Methyl Alcohol 1151

Section 6. Health Hazard Datn . . LRERE: Bt et HRE 0E S g n o o
Carcinogenicity: In 1550 repans, the LARC, NTP, end OSHA do not Ligt methyl alcohol es & caretnogen.
Summary of Risks: Methyl aleohol is toxic meinly to the nervous system, particulerly optic nerves, where damage can progress to permanent
Blindness. Poisoning may elso result in metabolic acidosis. Methyl aloohal bxidises o, (o body to form formaldehyde and formic acid. These

‘vatives are believed responsible for meny of methyl alcohol's poisonous mnd toxic effects. Sinee it is eliminated slowly from the body, methyl

hol isuumidaedacumuhﬁvepoism?hcfnmingsﬁmdauis lOOm?ﬁDmLaldmghdeuhisrepm&fzmnleuthmﬂ ml.
Ivaedlcal Condltions Aggravated by Loag-Term Exposure: None reported
Target Orgaes: Eyes, central nervous system, glin, end digestive mast.
F mr{fEnévRout;st,hgsdon;ﬁn beat oz, ¢ ( wl

cute effects: Inhalation cen canse writation of eves nose, headache, atigue, nauses, visual impairment ptic nerve neuropathy or vis

field changes) or complete and possibly pmmngz blindness, acidosis, convulsions, circulatory collapse, rsp:pmy frilure, and death. Ingestion
can m gasfn'oilnd:n.:stiml (GD) EX‘:ﬁm followed by the symptoms described for inhalation end poseible kidnsy impairment. Skin contest results
in a g of coldness, dryness, end eracking i it _ 1 g
fatigue, and visual disturbances, Eye contact ceuses irritation end watering of eyes, inflamed lids, nidpahﬂzllﬁisidu&ioumlight.
g&;?lk;gfecsz Chronic ithalation or glkig mbmrmmymvmwmmpl& blindness,
Eyes: Gently lift the eyelids and fiush jmmed; and contimonsly with fleading emounts of water until transported to an efmer: medical
freility, Do not let victim rub or keep eyes ﬁgﬁlzll;ly ehut, Consult & phyeicien immediately, gy
Skin: Quickly remove contaminated clothing. Since methy] eleohol 18 volatile md fiernmsble, carefully dispose of conteminested clothing, Ringe
with momnofwmfmubmlsm&t&mdmb&m@ngmyddmWﬂhaﬁec:admwilhmxpmdv‘Vw.
Inhslation: emave exposed person to frech air and support beeathing zs needed.
Ingestion: ever give anything wmmmmmmgmnmmmmmmmmx 2

Spill, Leak;and Disposal
azard area. up pereormel should wear fu 3 4y

vapar, but not prevent immmsmmmwmmm uze nonsperking tools o take up with easth, sand, vermiculite, or other eheorbent,

nm\combusﬁblemzn-mmmmmmwwm&mwmmdeanmw Foliow

epplicable OSHA regulations (29 CEFR 1910.120).

Environmental Degradation: Aquetic toxicity rating: TLm 96, over 1000 o,

Disposal: Contact your supplier er & licensed eontrecess for detailed resomenendanis as. Follow epplicelle Feders], state, end Jocal reguletions.

EPA Designations OSHA Designations
Li\svmd s RSIIZ5A4 Hazardous Weste (40 CFR 261.33): Hezardous Listsd es en Air Contaminant (29 CFR 1910.1000, Table Z-1-4)
aste No.

FERCLA Hazerdous Substmes (40 CFR 302.4): Not listad

‘ \ Exwremely Hezardous Substance (40 CFR 353): Not listed
- » Taxic Chemical (40 CFR 372.65): Not listed
Section-8. ‘Special Protection:Data . , LA o
Goggles: Wesr protective eyeglesses or chemical safety poggles, pexr OS tection regulations (29 CFR 1910.133). Since
contact lens use in industry is controversisl, estblish youx own policy. e P .
Resplrator: Seek professional edvice Feior to respiratet selection snd vse, Follow OSHA respirator reguletions (29 CFR 1910.134) end, if
necessary, wear 8 NIOSH-spproved respirator. Select the respirator besed o ite suitsbility to provide adequate worker protection for the given
working conditions, level of ai contemination, and presence of sufficient sxypen, For emergency or nonroutine operaticns (clesning spills,
reactor vessels, or storage tenks), wesr an SCBA. Werning! Air-purtfying respiretors do not protect workers in oxypen-deficient atmospheres,
Other: Wear impervious gloves, boots, aprens, end geontlets to mevent all phin conzace, .

Ventilation: Provide general and local explosion-peoof exhavst ventilation systems ko meintain arboms sonczntrations below the OSHA PELs
(Sec. 2). Local exhaus:vm:imjankwﬁm&sﬁai&wm@md&p&ﬁmhm&mkmbymhgit&xqm“m
Safety Stations: Make svailahle in the work gres emeTgency eyewash siations, pafery/guick -dreach showers, and wazhing facilities, .
Contaminated Equipment: Seperats contaminated work clothes from stvest elothes. Lemder contamineied work clathing before wearing,
Rmove&hm&mﬁﬂﬁommshwnﬁdmpmmlmmw . . . . p .
Comments: Never eat, drink, or smoke in work eress. Precties good parsonal hypiena after vsing this material, espesielly before eating, drinking,
smoking, using the wilet, or zpplying cosmetics.

Section9.:SpecialPrecautions:and:Comm SRR 2
Storage Requirements: Avoid physical demsge to contziness, Store in eool, dry, well-ventilated flammables storage eres, away from sirong
oxidizers end other incompatibles. To prevent static sperks, elecwically pround all equipment used in methyl sleohol storege, manufacture, gnd

ransportation. Use tools: . L )
Engineering Controls: To reduce potential health hezards, vee sufficient dilution ot local exheust ventilation to control hezardous airborne

:ontaminants mdmmmmmn&ebmmcﬁmm; . . . i )
Jther Precautions: Consider preplacement and periodic madical exemminstions of exposed workers emphasizing newrolagical, kidney, liver, and
risugl function. Practice good personel hygiene end housekeeping procedures. If respirators ere uzed, instituts & respiratory protection progrem
hat includes regular waining, maintenence, inspection, end evaluaton. :

Treunsportation Data (49 CFR 172.101, .162)

YOT Shipping Narme: Methy! eleshal IMO Shipping Nerme: Methenol
YOT Hazard Class: Flernmable liguid IMO Hezard Class: 3.2
D Ne.: UN1230 ID Ne: UN1230 o .
" abel: Flammable liquid IMO Lsbel: Flemmshle gnd. Paison
N ackaging Exceptions: 173,118 IMDG Packaging Group:

01 Packaging Requirements: 173.119

ISDS Collection References: 26, 38, 73, 89, 100, 101, 103, 124, 125, 127, 132, 133, 136, 140, 143, 145, 148, 149, 153, 159, 163

repared by: M Gennon, BA: Indusirial Hygiene Review: DI Wilson, CTH: Mediea] Reviewr: AC Darlingion, MD, MPH; Edited by: IR Stuan, MS 7
i oz Pt eising C om, i vom e Peperieion Wit Ge peblicy ponek s prabiibind, ladgmmms s w Ga peinblity of infrmion berin fo? en purshessr's parpems
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No. 624
NAPHTHALENE

Issued: November 1987

Material Safety Data Sheet
From Genium's Reference Collection @

Genium Publishing Corporation
1145 Catalyn Street
Schenectady, NY 12303-1836 USA

(518) 377-8855
SECTION 1. MATERIAL IDENTIFICATION 24

Material Name: NAPHTHALENE &o

Description (Orlgin/Uses): Used as a moth repellant and in many industrial processes.

QEMIVE PUBLISHING CORP.

Other Designations: Naphthalin; Naphthene; Ter Camphor; C.He HMIS
NIOSH RTECS No. QI0525000; CAS No. 0091-20-3 H 2
Manufaeturer: Contact your supplier or distributor, Corsult the latest edition of the F 2 R 1
Chemicalweek Buyer's Guide (Genium ref. 73) for a list of suppliers, g?G 0 I 4
¢ S 1
®SeesectL, B K 2
SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS
Naphthalene, CAS No. 0091-20-3 ca100 | IDLH® Level: 500 ppm
Pod ACGIH TLVs, 1987-88

TLV-TWA: 10 ppm, 50 mg/m*

\ 8 OSHA PEL
) B-Hr TWA: 10 ppm, 50 mg/m’

Toxlelty Data®®

Child, Oral, LD, : 100 mg/kg
Men, Unimowm, LD, : 74 mg/kg
*Immediately dangerous o life and health . Ral, Oral, LD_: 1250 mg/kg
#¢See NIOSH RTECS for additionsl data with references to irritative, mutagenic, "
reproductive, and tumorigenic effects,
SECTION 3. PHYSICAL DATA
Bolllng Polnt: 424°F (218°C) Specific Gravity (H,0 = 1):'1.162 at 68°F (20°C)
Vapor Denslty (Alr = 1): 4.4 Melting Polnt: 176°F (30°C)
Vapor Pressure: 0.087 Torr at 77°F (25°C) Molecular Weight: 128 Grams/Mole
Water Solubllity: Insoluble % Volatile by Volume: ca 100
Appearance and Odor: White crystalline flakes; strong coal lar odor.
Iy i e I — -
SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER
Flash Point and Method Autoignition Temperature Flammability Limits in Air
174°F (79°C) OC; 190°F (88°C) CC 979°F (526°C) % by Volume 0.9 59

Extinguishing Media: Use water spray, dry chemical, or carbon dioxide to fight fires involving naphthalenc. Cuutlén: Foam or direct
water spray applied to molten aephthalene may cause extensive foaming.

Unusual Fire or Explosion Hazards: Naphthalene is a volatile solid tha gives ofl flammable vapor when heated (as in fire siluations).
This vapor is much denser than air and will collect in enclosed or low-lying areas like sumps. In thesc areas an cxplosive air-vapor mixxurc_
may form, and exira caution is required to prevent any ignition sources from starting an explosion or [i

Special Fire-flghting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-
demand or positive-pressure mode, v » i

SECTION S, REACTIVITY DATA
Naphthalene is stable in closed containers al room temperature under normal stora
hazardous polymerization.
Chemical Incompatlbilities: Naphthalenc is incompatible with su‘nng oxidizing agents, chromit anhydride, and mixwres of aluminum
trichloride and benzoy! chloride.

Condltlons to Avold: Ignition sources like open flame, unprotected heaters, excessive heal, lighted tobacco products, and electric sparks
musl not occur in work areas where naphthalene vapor may becoms concentrated.

Hazardous Products of Decomposition: Toxic gases like carbon monoxide are produced during fire conditions. Irritaling, flammable
vapor forms below the melting point because even solid naphthalene has & significant vapor pressure.

ge end handling conditions. 1t docs not undergo
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SECTION 6, HEALTH HAZARD INFORMATION

Naphthalene is not listed as a carcinogen by the NTP, IARC, or OSHA.

Summary of Risks: Renal shutdown (kidney failure), hemolytic effects (breakdown of red blood cells), hematuria (blood in the
urine), oliguria (low volume of urine), jaundice, eye dunxge. and dc‘}m:ssion of the central Bervous system (CNS) are the primary heakh
coocerns associated with exposure W naphthalene. The ACGIH TL Vs in section 2 are set to prevent eye damage. These recommended
expasure limils may not be low enough to Erevem blood changes in genelically h ensitive individuals,

Medical Conditions Aggravated by Long-Term Exposure: Diseases of the blood, liver, and kidoeys. Administer medical
exams emphasizing these organs. Target Organs: Erye:. skin, kidneys, liver, blood (red blood cell effects), and CNS.

Primary Entry: Inhalation, skin contact, Acute Effects: Inhalation of nsphthalene vapor causes excitement, confusion, headache,
nausea, and loss of appetite. Chronlc Effects: Increased incidence of catarsets,

FIRST AID :

Eye Contact: lmmediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least 15
minutes lo remove particles.

Skin Contact: Immediately wash the affected area with sosp and water.

Inhalation: Remove victim to fresh air; restore and/or support his breathing as needed. . .
Ingestion: Call a poison control center, Never give aaything by mouth to someone who is unconscious or convulsing. Administer a
gastric lavage followed by saline catharsis. Monitor blood and elecrolytic balance. Other sources recommend giving the victim several
glasses of water to drink,

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medleal assistance for further treatment, observation, and support after first ald.

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES

Splil/Lesk: Notify safety perzonnel, provide ventilation, end eliminate all ignition sources immediately. Clemup personnel need
Protection ageinst contact and inhalation of vapor (see sect. 8). Contain large spills and collect waste. Use nonsparking tools to place
naphthalene into clozable containers for disposal. Keep wasie out of sewers, watersheds, and weterways,

Waste Disposal: Consider reclamation, recycling, or destruction rather then disposal in a landfill. Contact your supplicr or a licensed
contracior for detailed recommendations. Follow Federul, siate, and local regulations.

OSHA Designations

Air Contaminant (29 CFR 1910.1000, Subpert Z)

EPA Designations (40 CFR 302.4)

RCRA Hazardous Waste, No, U165

CERCLA Hazardous Substsace, Reporiable Quantity: 100 Ibs (454 kg)

SECTION I FORMATION

Gogples: Always wear protective eyeglasses or chemical safety goggies. Follow the eye- and face-protection guidelines of

29 CFR 1910.133. Resplrator: Usca NIOSH-spproved respirator per the NIOSH Pocker Guide to Chemical Hazards (Genium ref. 88)
for the maximum-use concentrations and/or the exposure Limits cited in section 2. Respirator usage must be in eccordance with the OSHA
regulations of 29 CFR 1910.134. IDLH or unknown concentrations require an SCBA with a full facepiece operated in the pressure-demand
or positive-pressure mode. Warning: Air-purifying respirators will net protect workers in oxygen-deficient atmospheres. .
Other Equipment: Wear impervious gloves, boots, aprons, gauntlcts, etc., as required by Lhe specific work eavironment to prevent skin
contacL.  Ventllation: Install and operate general and local meximum cxplosion-proof ventilation systems of sufficient power to ‘
maintain airborne levels of naphthalene below the OSHA PEL sumdard cited in section 2. Safety Stations: Make eyewash stations,
washing facilities, and safety showers available in aress of use snd handling. Contaminated Equipment: Contact lenses pose a special
hazard; soft lenses may absorb irritants, and all lenses concentrate them. Do nos wear contact lenses in any work area. Remove and launder
cootaminated clothing before wearing it again; clean this material from shoes and equipment.

Comments: Practice good personal hygiene; always wash thoroughly afier using this material, Keep this miterial off of your clothing
and equipment. Avoid transferring this material from hands to mouth Wwhile eating, drinking, or smoking. Do not smoke, eat, or drink in
any immediale work srea. Avoid inhalation of vapor!

SECTION 9, SPECIAL PRECAUTIONS AND COMMENTS

Storage Segregation: Store naphthalene in & cool, dry, well-ventilated area away from chemical incompatibles (see sect. 5).

Special Handling/Storage: Protect containers from physical demage. All bulk storage facilities must be built with an explosion-proof
design. All containers used in shipping/transferring operations mugt be electrically grounded to prevent static sparks. Use monitoring
equipment lo measure the extent of vapor present in my storage facility containing naphthalene because of potential fire and explosion
hazards,

Comments: All operations with naphthalene must be done carefully 1o prevent accidental ignition of its Nammable/explosive vapor. If
the weather is warm, more naphthalene vepor forms md the potential for explosion increases. Do nor smoke in any use or storage area!

Transportation Data (4% CFR 172.101-2)

DOT Shipping Name: Naphthalene DOT ID No. UN1334
DOT Hazard Class: ORM-A IMO Label: Flammable Solid
IMO Class: 4.1 _ DOT Label: None
Refereniea: |, 2 12, 7V B @F 10V PN
Jud tv the suilahilily of 1atormation heremn lor punchasers purpoess are Y ' e
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N;aterial Safety Data Sheet o | 0.7
rom Genium's Ref, Collecu £ .
o i G " = | NITELC Ao
Schenectady, Ni’m{géﬁ%é USA &= L Issued: October 1980
(518) 377.8855 GEMUE PuBUsKNG comp, Revised: August 1988

‘SECTION1- 2 IDENTIFICATION:
Material Name: NITRIC ACID

itrocompounds, to destroy residues of organic matier, and in explosives,
Otber Deslgnations: Reg Fuming Nitric Acid; HNO,; CAS No,. 7697.37-2

Description (Origin/Usss): Used 15 disﬁalve noble me for ewchi d cleani to
oreanie miae - S tals, CRIOE and cleaning metals, to make

Manufacturers Contact your supplier or disxibuiar, Consul
Buyers' Guide (Genium ref, 73) for a list of suppliers,

POSURE BT
¢ OSHA PEL
&-Hr TWA: 2 ppm, 5 mpmm

ACGIH TLVs, 1987.28
TLY-TWA: 2 PP, 5 mp/m?
TLV-STEL: 4 ppim, 10 mgfm?

*Contact your supplier i determine the percent by weight of nitrie acid Toxicity Datnse
in the purchased product. Water is the other component of the product. Mouse, Inhalaion, LCot 67 ppmid Hirs

Bolling Poing: Ca 2§ I'F(122°0)» Water Solublilty (%): Complzie
Specific Gravity (HO=1): 14 Melecular Welpht: 63 Grams/Male
PH: Very Acidie Melting Point: Ca -30°F (-34°C)*

Appearance and Odar; A Waler white to slightly yellow liquid that dericens 1o 5 brownish eoler on aging &nd exposure to light:
characteristic nitrogen dioxide (NO,) odor.

Flash Po

int and Method Autoignition Te
@ ) ‘w

% by Volums . ¢

Extinguishing Media: *Nitric azid does not burs, Uss Extinguiching ageats that wil] Pput out the serrounding fire. Use 2 water spray to
dilute nitric acig during fires and 1o gbsorb liberated oxides of Bittogen,

Special Fire-fighting Procedures: Wesr a gelf-contained b
demand or positive-pressure mode. Choose protective equi

Nitric acid is stable in closed cog
polymerizatiop,

Chemical Incompatibllities: Ni
with organic materials such as w

nitric acid can attsck some forms of coatings, plastics, and fubber, - . .
Hazardous Products of Decompesition: Varjons nitrogen - oxides, mc!udmg nifric oxide (NO), nitrogen éwm’dg (NC?,), nitrous oxide
(N,0), as well 2s niric acid mist or vapor, czn be preduced by the decomposition rescrions that can affect the mitric acid during fires.

Crasmenr @ 1580 (emnm Bihtiatean #




SECTION 37 ZERDEINRKORMATION:
Nitric acid is not listed as & carcinogen by the NTP, IARC, or OSHA.
Summary of Risks: This material is corrosive to any body tissue it contacts. Dental erosion is also reported. ~
Medlcnl Conditions Aggravated by Long-Term Exposure; None reporied. Target Orpans: Skin, eyes, mucous membranes of the
fespuratory tract, leeth.  Primary Entry: Iohalation, skin contact.  Acute Effects: Irritauon zndsor eorrosive burns of skin, eyes, and
UppeT resprratory tract (URT), delayed pulmonary edema, paeumonitis, bronchitis, and dentzl erosion.  Chroaic Effects: None

reported.

FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with pleaty of runping water for at least
15 minues, Tresn_ foreye burns. Skin. Immediately wash the affected arex with £0ap and water, Watch for chemical sk burns 204
treat them accordingly. Inhalztion. Remove the exposed pesson o fresh air; restore axd/or support his or her breathing s needed. If
the expasure is severe, hospitilization with careful monitaring by trained medical personpel o detect the delayed onset of severe
pu_lmgnzry edemas (lungs filled with fluid) is recommended for st lesst 72 hours, Ingestion. Call & poison control center. Never give
anything by mouth 1o someone who is unconscious or convulsing. Do not induce vomiting. If the exposed person is responsive, give him
or her one or two glasses of milk or water to drink a5 quickly as passible after exposure.

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt medical pesistance
for furtber treatment, obeervation, and support afier firet ald. NOTE TO PHYSICIAN: Wash effected ekin aress with 2 §%
solution of sndium bicarbopsate (NeHCO). If ingested, tha risk versus the benefit of the peszege of & neso-gestric tube is

debatable. Activated charesal is of Bo
“SECTION

Air Contaminant (29 CFR 1910.1000 Subpart Z)
EPA Designations (40 CFR 302.4)
ERCLA anrdmu Su 2, Reportable Quan

iy: 1

Goggles: Always wear protective eyeglasses or chemical gafer goggles. ashing of nitric acid solution is ible,
face shicld as a supplementary protective messure. Follow OSX-{% eye- gnd fse—p‘gm regulations (29 CFR 191%‘.%3). A
Respirator: Copsult the NIOSH Pocket Guide to Chemical Hazords (Genium ref. 88) for genaral recommendations on proper respiralory
procedures. Follow OSHA respirator regulations (29 CFR 1910.134), For emergency or nonroutins use (leaks or cleaning resctor vessels
end storage tanks), wear an SCBA with ¢ full facepiece operated in the pressuredemand or;mm' ive-pressure mode. Werning: Afr-
purifying respirators will Rot protect workers in oxygen-deficient atmospheres. Others Wesr iznpervious gloves, boots, spoas,
gauatlets, etz,, to prevent skin contact with nitric acid. Choose protective equipment earefully (ses sest. §, Conditions o Aveid),
Ventilation: Instsll and operate both general end locel exhaust-ventilation tystems powerful esough to maintain eirboras eoncentrations
of nitric acid below the OSHA PEL standard cited in section 2. Construct exhaust duets asd eystems with material such as fiberglass,
which resists attack by nitric acid.  Safety Stetions: Make y eyeweash stations, weshing facilities, and safety/quickdsench

showers availzble in work arees. Contaminsted Equipments Conzzce lenses pose B special hazed; noft lenses may pbsozh irvitants and
aresaineted clothing mud launder it before weearing it

zll lepses concentrate them. Do not wesr contact lenses in any work ares. Remove contammneied
-again; clezn nitric 2cid from shoes and equipment. Comments: Prectics good personal hygisse; alweys wash thoroughly after vsing this
material. Keep it off of your clothing &nd equipment. Avoid irensfesring it from youz hengds 1o your mouth while eating, drinking, or
smoking. Do not est, drink, or smoke in zny work aree. Provide preplacement and sanusl medicel exems with emphesis on skin irritation
lo warkers who zre regularly exposed to nitric acid. Workers must receive training before hendling this material in the workplace; even
experienced workers should undergo refresher raining periodically.

SECTION= CAUTIONS® AND: COMMENTS

R

wem'u ;“

~ Storage/Segregation: S coal, dry, well-ventilated area away from incompatible chemicals (s=¢ secL. 5). Consider

outside, isolated, or detached storage. Protect conteiners from direct sunlight.
Special Hendling/Storage: Build all storage facilities of nonflammsble materizls that are resistant to chemical attack by pitsic acid.

Protect contziners from physical demage, Preplen for routine use and emergency response.
Ergineering Controk: Proper ventilation is essential in bulk Storage arees; consider installing &n astomelic monitoring sysiem 1o detect

hazardous levels of rirogen oxides the! can develop from this material,
Comments: Seperate nitric scid from hydrazine, disthylenstrismine, fluorides, and all other corrosives except sulfuric acid and sulfur
trioxide when shipping or wansferring it

Transportation Data (49 CFR 172.161-2)

DOT Shipping Name: (I) Nitric Acid, Fuming or (II) Nitric Acid, Over 40% or (III) Nitric Acid, 40% or Less

DOT Label: () Oxidizer and Poisoz or (II) Oxidizer #nd Corrosive or (1) Corrosive

DOT Hazard Class: (1) md (II) Oxidizer or (IIl) Corrozive Material

DOT ID Nes, (I) UN2032; (II) UN2031; (HliI) NA1760

MO Ciass: 5 (All Types of Nitric Acid) ]
IMO Label: (I) Corrosive, Oxidizer, Potson; or (1I) and (I{I} Comrosive

References: |, 2, 26, 38, 84-94, 100, 112, 113, 114,
Jw:w@wyéﬁufamwﬁoahm(wwmmﬁpmm Prepared by PJ Igoe, BS

be=a ek in the preparanon of such mformeuea, Ganium Fublinag Cosp. Zudusn'ileygimeReview: DJ Wilson, CIH

extemds o WETEALES, BREN B0 [EotERaniennns s Bpmes Bo resprambility
& o tse aosiesy of muitehility of such fafermmion for applicetios 1o

Rrches?s inteeded porpesss er for consaquesces of {5 we

Medical Review: MJ Hardies, MD




Nflateri_al Safety Data Sheet No. 683
rom Genium's Reference Collection -
Genium Publishing Corporation @ POLYCHLORINATED BIPHENYLS
1145 Catalyn Street (PCBs) A
Schen (5);’31;;[7-1,_835331836 Usa Geniwm pususwing comp. | Issued: November 1988

SECTION 1..-MATERIAL: ADENTIFICATION . . .27

Material Name: POLYCHLORINATED BIPHENYLS (PCBs) 0
Description (Origin/Uses): Commercial PCBs are mixmres that were once widely manufactured by combining chlorine 0‘ '
gas, iron filings, and biphenyls. Their high stability contributes 1o their intended commercial applications and their accidental,

long-term adverse environmental and health effects. PCBs are useful as insulators in electrical equipment because they Gerlum
are electrically nonconductive. Their distribution has been limited since 1976, The Aroclor PCB codes identify PCBs by

type. The first two digits of a code indicate whether the PCB contains chlorinated biphenyls (12), chlorinated terphenyls, (54), or

both (25, 44); the last two digits indicate the approximate percentage of chlorine. Found in insulating liquid, gynthetic rubber, plasticizers,
flame retardants, floor tile, printer’s ink, paper and fabric coatings, brake linings, paints, automobile body sealants, asphalt, adhesives,
electrical capacitors, electrical transformers, vacuum pumps, gas-transmission turbines, heat-transfer fluids, hydraulic fluids, lubricating and
cutting oil, copying paper, carbonless copying paper, and fluorescent light ballasts, '

Synonym: Chlorodiphenyls

Other Designations (Producer, Trade Name, Natlon): Monsanto, Aroclor® (USA, Great Britain); Bayer, Clophen® (German Democrtic
Republic); Prodelec, Phenoclor®, Pyralene® (France); Kanegafuchi, Kanechlor®; Mitsubishi, Santotherm® (Japan); Caffaro, Fenclor® (Ttaly).

Trade Name CASNo. RTECSNe. TradeName CAS No. RTECS No. HMIS
Aroclors 01336-36-3 TQI350000 Aroclor 1242 53469-21-9  TQI356000
Aroclor 1016  12674-11-2 TQI351000 Aruclor 1248 12672-20-6  TQI358000
Aroclor 1221  11104-28-2 TQ1352000 Aroclor 1254 11097-69-1  TQ1360000
Aroclor 1232 11141-16-5 ‘TQ1354000 Aroclor 1260 11096-82-5 TQ1362000

EW'HE
C D bt s
Ru~m
Dk pd 5D s

“‘SECTION::2:. INGREDIENTSANDHAZARDSIEXPOSURELIMITS
PCB-42% Chlorine/Aroclor 1242 PCB-54% Chlorine/Aroclor 1254 All PCBs/Arcclors
CAS No. 53469-21-9 CAS No. 11097-65-1 : CAS No. 1336-36-3
D e e v ot
- : 8-Hr TWA: 05 mg/m® . 10-Hour TWA: 0.001mg/m
_?E‘tligrﬂw TLV (Skin:), 1988-89 ACGIH TLV (Skin®), 1988-89 Toxicity Data®®
“TWA: | mg/m TLV-TWA: 0.5 mg/m’ Mouse, Oral, LD;: 1900 mg/kg

*This material can be absorbed through intact skin, which contributes to overall exposure,
®*See NIOSH, RTECS (Genium ref. 90), &t the locations specified in section 1 for additional data with references to tumorigenic,
reproductive, mutagenic, and irritative effects.

SECTION ‘3. 'PHYSICAL.

Bolling Point: Ranges from 527°F (275°C) 10 725°F (385°C)
Solubllity in Water (%): Insoluble Molecular Weight (Average): Aroclor 1242: 258 Grams/Mole
Pour Polnt: Ranges from -31°F (-35°C) 10 87.8°F (31°C) Aroclor 1254: 326 Grams/Mole

Appearance and Odor: Clear to light yellow mobile ail to a sticky resin; a sweet "aromatic” odor. As the percentage of chlorine increases,
the PCB becomes thicker and heavier; e.g., Aroclor 1254 is more viscous than Aroclor 1242,

SECTION 4:"FIRE :AND- EXPLOSION:DATA
Flash Point® | Autoignition Temperature: Not Found LEL: NotFound | UEL: Not Found
Extinguishing Media: Use water spray/fog, carbon dioxide (CO,), dry chemical, or “alcohol” foam Io extinguish fires that involve poly-
chiorinated biphenyls. Although it is very difficult to ignite PCBs, they are often mixed with more flammable materials (oils, solvcnm._ eu':.)
Unusual Fire or Explosion Hazards: If a transformer containing PCBs is involved in 2 fire, its owner may be required to report the incident
to appropriate authorities. Consult and follow all pertinent Federsl, state, and local regulations. Special Fire-fighting Procedures: Wear
& self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode; fire fighler_s
must also wear a complete set of protective clothing. Comments: The hazards of PCB fires are associated with the possibility of their being
released into the environment where they and their products of degeneration can pose serious long-term health risks, Thw_: potcnual_
problems are heightened by the PCBs' resistance to biological and chemical degradation and by the possibility that they will contaminate

underground water systems (see sect. 5)

*Ranges from 284°F (140°C) to 392°F (200°C).

SECTION 5.;REACTIVITY DATA -~ .. oo & @iy i
Stabllity/Polymerization: Polychlorinated biphenyls are very stable materials. Hazardous polym;rization cammot occur.

Chemical Incompatibllities: PCBs can react dangerously with sodium or potassium. These reactions are part of an industrial process used
to destroy PCBs; however, people have been killed by explosions at PCB treatment, storage, and disposzal sites, Conditions to

Avold: Limit humsn exposure to PCBs to the lowest possible level; especially avoid contact vnth gkin. Hazardous ?roducts of l)ecom-
positon: Thermal-oxidative degradation of PCBs can produce toxic gases such as carbon monnxld.e, chlorine, chlorinated aromatic frag-
ments, phenolics, aldehydes, and hydrogen chloride. Incomplete combustion of_ PCBs pmduc‘es toxie compounds such as polychlorinated
dibenzofuran (PCDF, the msjor product of combustion), and polychlorinated dibenzo-p-dioxin (PCDD or dioxin).
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SECTION 6. HEALTH HAZARD INFORMATION

Carcinogenkity: The EPA lists PCBs as carcinogens, and the IARC clagsifics them as probable humas carcinogens (gmup 2B).
Summary of Risks: Effects of eccidental exposure to PCBs include acneform eruptions; eye discharge; swelling of the upper eyelids and
hyperemia of the conjunctiva; hyperpigmentation of skin, nails, and mucous membrane; chloroacae; distinctive hair follicles; fever; hearing
'ifficulties; limb spasms; headache; vomiting; and diarrhea. PCBs are potent liver toxing that can be absorbed through unbroken skin in
.azardous amounts without immediately discernible pein or discomfort. Severe health effects can develop later. In experimental animals,
prolonged or repeated exposure to PCBs by any route results in liver damage at levels that are less than thoze reporied to have caused cancer
in rodents. Medlcal Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, eyelids, blood, liver.
Primary Entry: Inhalation, skin contact/absorption. Acute Effects: Skin and eye irritation, acaeform dermatitis, nauses, vomiting,
abdominal pain, jaundice, liver damage. Chronic Effects: Possible cancer (evidence of this is inconclusive); reproductive effects (jaundice,
excessive secretion of tears, dermal chromopexy); and hepatitis. FIRST AYD: Eyes. Immediately flush eyes, including under the eyelids,
gently but thoroughly with flooding amounts of rumming water for 15 minutes, Skin. Rinse exposed skin with flooding amounts of water;
wash with soap and water, Inhalation. Remove the exposed person to fresh air; restore and/or support breathing &s needed. Have qualified
medical personne] sdminister oxygen as required. Ingestion. Induce vomiting by sticking your finger to the back of the exposed person's
throat. Have him or her drink 1 to 2 glasses of milk or water. Get medical help (In plant, paramedic, community) for all exposures.
Seek prompt medical assistance for further treatment, obgervation, and support after first aid. Note to Physlclan: PCBs are poorly metsbo-
lized, soluble in lipids, and they accumulate in tissues or organs rich in lipids. Liver function tests can help to determine the extent of body
damage in exposed persons. If electrical equipment containing PCBs arcs over, the PCBs or other hydrocarbon dielectric fluids may
decompose and give off hydrochloric acid (HC]), & potent respiratory irritant.

1

accidental release of PCBs as an emergency. An SPCCP (spill-prevention control and countermeasure plan) must be
Jormulated before spills or leaks occur. PCBS3 are resistant to biodegradation, soluble in lipids, and chemically stable; as such they have
igni i of PCBs require immediate, competent, professional response from trained
personnel. Eack release situation is unigue and requires a specifically designed cleanup response. General recommendations include adher-
ing to Federal regulations (40 CFR Part 761). Notify safety personnel, evacuste nonessential personael, ventilate the spill ares, end contain
the PCBs. All wastes, residues, and contaminated cleanup equipment from the incident are subject to EPA requirements (40 CFR 761).
Consult your attomey or appropriate regulatory officials for information about reporting requirements and disposal procedures. Waste

in fines, lawsuits, and negative publicity. Warning: Accidental spills of PCBs that may affect water supplies must be reported to Coast
Guard personnel at the National Response Center, telephone (202) 426-2675.
OSHA Designations
isted as an Air Contaminant (29 CFR 1910.1000 Subpart Z).
- 2A Designations (40 CFR 302.4) )
CERCLA Hazardous Substznce, Reportable Quantity: 10 Ibs (4.54 kg), per the Clean Water Act (CWA), §§ 311 (b) (4) end 307 (a).

SECTION -8:::SPECIAL; :PROTECTIO :

Goggles: Always wear protective cyeglasses or chemical safety goggles. Where gplashing of PCBs is possible, wear a full face shield.
Follow OSHA eye- and face-protections regulations (29 CFR 1910.133). Respirator: Wear s NIOSH-spproved respirator per Genium
reference 88 for the maximum-use concentrations and/or exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR
1910.134). For emergency or nonroutine operations (leaks or cleming resctor vessels and storage tanks), weer an SCBA. Werning: Air-
purifying respirators will not protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, &prons, and
gauntlets, etc., o prevent any contact of PCBs with your skin. Ventllation: Install and operate general and local maximum, explosion-proof
ventilation systems powerful enough to maintain airborne levels of this material below the OSHA PEL standards cited in section 2. Local
exhaust ventilation is preferred because it prevents dispersion of the contamination into the general work area by eliminating it at its source.
Consult the latest edition of Genium reference 103 for detsiled recommendations, Safety Stations: Make emergency eyewash stations,
safety/quick-drench showers, and washing facilities available in work sreas. Coataminated Equipment: Contact lenses pose a special
hazard; soft lenses may absorb irritants, and all lenses concentrate them. Do not wear contact lenses in any work zres. Remove contaminated
clothing and launder it before wearing it again; clean this material from your shoes and equipment. Heavily soiled clothing must be properly
discarded in 2 manner consistent with appliceble regulations. Comments: Practice good perzonal hygiene; always wash thoroughly after
using this material and before eating, drinking, smoking, using the toilet, or applying cosmetics, Keep it off your clothing and equipment.
Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Do not eat, drink, or smoke in work areas.

SECTION .9.. SPECIA’ RECAUTIONS :;AND; :COMMENTS::
Storage Segregation: Store PCBs in closed containers in a cool, dry, well-ventilated eres. Protect containers from physical damage.
Special Handling/Storage: All storage facilities must have adequate containment gystems (dikes; elevated, nonporous holding platforms;
retaining walls) to prevent eny major release of PCBs into the environment. Carefully design and implement these extra precautions now; do
mot wait until you have to respond 1o en accidental release of this material,

Transportation Data (49 CFR 172.101-2; PCBs were the first materials to be directly regulated by Congress by way of TSCA in 1976.)

DOT Shipping Name: Polychiorinated Biphenyls IMO Shipping Name: Polychlorinated Biphenyls
DOT Hazard Class: ORM-E : IMO Hazard Class: 9
YNo. UN 23115 . IMDG Packeging Group: II

T Packaging Requirements: 49 CFR 173.510
References: 1, 6, 26, 38, 84-94, 100, 101, 116, 117, 120, 122,
Prepared by PJ Igoe, BS; Industrial Hygicne Review: DJ Wilson, CIH; Medical Review: W Silverman, MD
‘Technical Review: Northeast Analytical, Inc. (PCB and VOC Specialists), Schenectady, New York, Telephone: (518) 346-4592
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MATERIAL SAFETY DATA SHEET: SIMPLE GREEN

I. PRODUCT & COMPANY INFORMATION

PRODUCT NAME: SIMPLE GREEN® CLEANER / DEGREASER / DEODORIZER Page 1 of 4
COMPANY NAME: SUNSHINE MAKERS, INC. Version No. 1008
15922 Pacific Coast Highway Issue Date: January, 2003

Huntington Harbour, CA 92649 USA
Telephone: 800-228-0709 - 562-795-6000
Fax: 562-592-3034

Website: www.simplegreen.com

For 24-hour emergency, call Chem-Tel, Inc.: 800-255-3924

USE OF PRODUCT: An all purpose cleaner and degreaser used undiluted or diluted in water for direct, spray,
and dip tank procedures.

[I. INGREDIENT INFORMATION

The only ingredient of Simple Green® with established exposure limits is undiluted 2-butoxyethanol (<6%) (Butyl Cellosolve;
CAS No. 111-76-2);: the OSHA PEL and ACGIH TLV is 25 ppm (skin). Note, however, that Butyl Cellosolve is only one of
the raw material ingredients that undergo processing and dilution during the manufacture of Simple Green®. Upon completion
of the manufacturing process. Simple Green® does not possess the occupational health risks associated with exposure to
undiluted Butyl Cellosolve. Verification of this is contained in the independent test results detailed under “Toxicological
Information” on Page 3 of this MSDS.

The Butyl Cellosolve in Simple Green® is part of a chemical category (glycol ethers) regulated by the Emergency Planning
and Community Right-to-Know Act (SARA, Title Ill, section 313); therefore, a reporting requirement exists. Based upon
chemical analysis, Simple Green® contains no known EPA priority pollutants, heavy metals, or chemicals listed under RCRA,
CERCLA, or CWA. Analysis by TCLP (Toxicity Characteristic Leaching Procedure) according to RCRA revealed no toxic
organic or inorganic constituents.

All components of Simple Green® are listed on the TSCA Chemical Substance Inventory.

[ll. HAZARDS IDENTIFICATION

UN Number: Not required
Dangerous Goods Class: Nonhazardous

Hazard Rating (NFPA/HMIS) 000 Rating Scale

Health = 1* Reactivity = 0 0 = minimal 1 = slight

Fire=0 Special =0 0 2 =moderate 3 = serious

4 = severe

*Mild eye irritant, non-mutagenic and non-carcinogenic. None of the ingredients in Simple Green® are regulated or listed
as potential cancer agents by Federal OSHA, NTP, or IARC.




SUNSHINE MAKERS, INC. Simple Green® MSDS No. 1008
Page 2 of 4

IV. FIRST AID MEASURES

SYMPTOMS OF OVEREXPOSURE AND FIRST AID TREATMENT

Eye contact: Reddening may develop. Immediately rinse the eye with large quantities of cool water; continue 10-15
minutes or until the material has been removed; be sure to remove contact lenses, if present, and to lift
upper and lower lids during rinsing. Get medical attention if irritation persists.

Skin contact: Minimal effects, if any; rinse skin with water, rinse shoes and launder clothing before reuse. Reversible
reddening may occur in some dermal-sensitive users; thoroughly rinse area and get medical attention if
reaction persists.

Swallowing: Essentially non-toxic. Give several glasses of water to dilute; do not induce vomiting. If stomach upset
occurs, consult physician.

Inhalation: Non-toxic. Exposures to concentrate-mist may cause mild irritation of nasal passages or throat;
remove to fresh air. Get medical attention if irritation persists.

V. FIRE FIGHTING MEASURES

Simple Green® is stable, not flammable, and will not burn.

Flash Point/Auto-Ignition: Not flammable.
Flammability Limits: Not flammable.
Extinguishing Media: Not flammable/nonexplosive. No special procedures required.
Special Fire Fighting Procedures: None required.

VI. ACCIDENTAL RELEASE MEASURES

Recover usable material by convenient method; residual may be removed by wipe or wet mop. If necessary, unrecoverable
material may be washed to drain with large quantities of water.

VII. HANDLING, STORAGE & TRANSPORT INFORMATION

No special precautions are required. This product is non-hazardous for storage and transport according to the U.S.
Department of Transportation Regulations. Simple Green® requires no special labeling or placarding to meet U.S.
Department of Transportation requirements.

UN Number: Not required Dangerous Goods Class: Non-hazardous

VIlIl. EXPOSURE CONTROLS

Exposure Limits: The Simple Green® formulation presents no health hazards to the user when used according to label
directions for its intended purposes. Mild skin and eye irritation is possible (please see Eye contact and Skin contact in
Section IV.).

Ventilation: No special ventilation is required during use.

Human Health Effects or Risks from Exposure: Adverse effects on human health are not expected from Simple Green®,
based upon twenty years of use without reported adverse health incidence in diverse population groups, including extensive
use by inmates of U.S. Federal prisons in cleaning operations.

Simple Green® is a mild eye irritant; mucous membranes may become irritated by concentrate-mist.

Simple Green® is not likely to irritate the skin in the majority of users. Repeated daily application to the skin without rinsing, or
continuous contact of Simple Green® on the skin may lead to temporary, but reversible, irritation.

Medical Conditions Aggravated by Exposure: No aggravation of existing medical conditions is expected; dermal sensitive
users may react to dermal contact by Simple Green®.




SUNSHINE MAKERS, INC. Simple Green® MSDS No. 1008

Page 3 of 4
IX. PERSONAL PROTECTION
Precautionary Measures: No special requirements under normal use conditions.
Eye Protection: Caution, including reasonable eye protection, should always be used to avoid
eye contact where splashing may occur.
Skin Protection: No special precautions required; rinse completely from skin after contact.
Respiratory Protection: No special precautions required.
Work and Hygienic Practices: No special requirements. Wash or rinse hands before touching eyes or contact lenses.
X. PHYSICAL AND CHEMICAL PROPERTIES
Appearance/odor: Translucent green liquid with characteristic sassafras odor.
Specific Gravity: 1.0257 Vapor Pressure: 17 mm Hg @ 20 °C; 22 mm Hg @ 25 °C
pH of concentrate: 9.5 Vapor Density: 1.3 (air = 1)
Evaporation: >1 (butyl acetate = 1) Density: 8.5 Ibs./gallon
Boiling Point: 110 °C (231 °F)
Freezing Point: -9 °C (16 °F) If product freezes, it will reconstitute without loss of efficacy when brought back to room

temperature and agitated.

VOC Composite Partial Pressure: 0.006 mm Hg @ 20 °C
Volatile Organic Compounds (VOCs): 7.96 g/L per ASTM Method 3960-90. Per California AQMD’s VOC test method,
product must be diluted at least 4 parts of water to 1 part Simple Green® in order to meet SCAQMD Rule 1171 & Rule 1122
and BAAQMD Regulation 8-16 VOC requirements for solvent cleaning operations.
Water Solubility: Completely soluble in water. The higher salt concentrations in marine ecosystems will lead to complexes
with Simple Green® that may become visible at ratios above one part Simple Green® to 99 parts seawater.
Ash Content: At 600 °F: 1.86% by weight.
Nutrient Content: Nitrogen: <1.0% by weight (fusion and qualitative test for ammonia).

Phosphorus: 0.3% by formula.

Sulfur: 0.6% by weight (barium chloride precipitation method).

Detection: Simple Green® has a characteristic sassafras odor that is not indicative of any hazardous situation.

Xl. STABILITY AND REACTIVITY INFORMATION

Nonreactive. Simple Green® is stable, even under fire conditions, and will not react with water or oxidizers. Hazardous
polymerization will not occur.

Xll. TOXICOLOGICAL INFORMATION

Nonhuman Toxicity
Acute Mortality Studies:
Oral LD, (rat): >5.0 g/kg body weight I Dermal LD, (rabbit): ~ >2.0 g/kg body weight
Dermal Irritation: Only mild, but reversible, irritation was found in a standard 72-hr test on rabbits. A value of 0.2
(non-irritating) was found on a scale of 8.

Eye Irritation: With or without rinsing with water, the irritation scores in rabbits at 24 hours did not exceed 15 (mild irritant) on
a scale of 110.

Subchronic dermal effects: No adverse effects, except reversible dermal irritation, were found in rabbits exposed
to Simple Green® (up to 2.0 g/kg/day for 13 weeks) applied to the skin of 25 males and 25 females. Only female body
weight gain was affected. Detailed microscopic examination of all major tissues showed no adverse changes.

Fertility Assessment by Continuous Breeding: The Simple Green® formulation had no adverse effect on fertility and
reproduction in CD-1 mice with continuous administration for 18 weeks, and had no adverse effect on the reproductive
performance of their offspring.
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Xlll. BIODEGRADABILITY AND ENVIRONMENTAL TOXICITY INFORMATION

Biodegradability:

Simple Green® is readily decomposed by naturally occurring microorganisms. The biological oxygen demand (BOD), as a
percentage of the chemical oxygen demand (COD), after 4, 7, and 11 days was 56%, 60%, and 70%, respectively. Per
OECD Closed Bottle Test, Simple Green® meets OECD and EPA recommendations for ready biodegradability.

In a standard biodegradation test with soils from three different countries, Butyl Cellosolve reached 50% degradation in 6 to
23 days, depending upon soil type, and exceeded the rate of degradation for glucose which was used as a control for
comparison.

Environmental Toxicity Information:

Simple Green® is considered practically non-toxic per EPA’s aquatic toxicity scale. Simple Green® is non-lethal to any of
the marine and estuarine test animals listed in the following table at concentrations below 200 mg/L (0.02%). This table
shows the Simple Green® concentrations that are likely to be lethal to 50% of the exposed organisms.

LC_ in mg/L (ppm)
48-hour 96-hour

Marine Fish:

Mud minnow (Fundulus heteroclitus) 1690 1574
Whitebait (Galaxias maculatus) 210 210
Marine/Estuarine Invertebrates:

Brine Shrimp (Artemia salina) 610 399
Grass Shrimp (Palaemonetes pugio) 270 220
Green-lipped Mussel (Perna canaliculus) 220 220
Mud Snail (Potamopyrgus estuarinus) 410 350

XIV. DISPOSAL CONSIDERATIONS

Simple Green® is fully water soluble and biodegradable and will not harm sewage-treatment microorganisms if disposal by
sewer or drain is necessary. Dispose of in accordance with all applicable local, state, and federal laws.

XV. OTHER INFORMATION

Containers: Simple Green® residues can be completely removed by rinsing with water; the container may be
recycled or applied to other uses.

Electrical Wiring Polyimide insulated wiring is not affected by exposure to Simple Green®. After immersion in
Compatibility: Simple Green® for 14 days at 74°F, the 61 cm piece of polyimide insulated wire passed a one minute
dielectric proof test at 2500 volts (ASTM D-149).

Contact Point: Sunshine Makers, Inc., Research and Development Division: 562-795-6000.

*k%k NOTICE *k%
All information appearing herein is based upon data obtained by the manufacturer and recognized technical
sources. Judgments as to the suitability of information herein for purchaser's purposes are necessarily
purchaser’s responsibility. Therefore, although reasonable care has been taken in the preparation of this
information, Sunshine Makers, Inc. or its distributors extends no warranties, makes no representations and
assumes no responsibility as to the suitability of such information for application to purchaser’s intended purposes
or for consequences of its use.
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‘gectmn 1. Material Identification e e A e al T Gt
Odium Hydrozide, 50% Liquid (NaOH), Description: Derived by elecirolysis of sodnmm ehlonide bmes By roasimns X
calcium chloride with zodium cerbonale, ar by elecmrolytic prcxiucvz using uab: dizphragm cell. Sodium hyd::iidc Oftﬂg'l I
contains minimal smounts of sodium chiaride, zodium carbonate, sodium sulfae, godium chlorats, iron, or nickel Usedin S
making plastics 1o dissolve casein; in reating celluloge in meking rayon znd cellophene; in explosives, dyestuffs, elecoo- K
Iytic extrection of zinc, rec ming rubber, tin plating, oxide coating, eiching and electroplating, laundering end bleaching,
pulp and paper manufacaure; in vegetable oil refining; in peeling fruits and vegetables in the food industry; to hydrolyze
fmmfmnmaps:andmvmmedmmeuldiﬁxfm |
Other Designations: CAS No. 1310-73-2; Aetznatron; Collo-Grillreim Collo-Tapene; Feurs Rohp; Lewis-Red Devil Lye;
soda lye; sods, lye sohution: sedium hydrate solution; sodium hydroxide solution; white caustic somtion.
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers’ Guide™ for a suppliers list.

g::\m;s Sodiurn hydroxids is moderately toxic by ingestion and inhsletion end can be eeriously corrosive to eyes, skin, and mucous PPG®
Section 2. Ingredients-and Occupational Exposure Limi T

Sodium hydroxide, ca 50% water solution

0
2
4
0

1950 OSHA PEL 1991-92 ACGIH TLV 1930 DFG (German
Ceiling: 2 mpfm® Ceiling: 2 mgfm* 2 mg/m® @ y) MAK
1990 IDLH Lavel 1998 NIOSH REL 198586 T Data®
250 ppm Ceiling; 2 mp/m® Monkey, eye: 1% solution epplied over 24 hr producad severe irritation
Rabbit, eye: 1% zolution applied to the eye causced severe frritation
hopper, parenteral: 20 pl produced cytogenic mutations

® Sez NIOSH, RTELS (WR4905000), for sdditi
Section.3.::Physical:Data i

onsl irvitation, mmetion end tozicity data,

gom;ig;mﬁ 28 F g??z'cé) Molecular Weight: 40,01

ree olnt: 53.6 ° i Specific Gravity: 1.53 at 77 “F (25 °

Viscasity: 50 cff at 68 °F (20 °C) Water Solubllity: Caompletely Bchxbg)h water

- pH (0.5 % zoluton): 13 : Other Solubllitiez: Soble in lcohol, mathanol and glycerol; insoluble in acetone and ether

Appearance and Odor: An odosless, cleer liquid.

Section 4. -Fire.and-Explosion-Data ...
Fiash Polnt: None reporied - :

fire, For gmall fire, uee dry chemical, cerbon dioxide (CQ,), e regular foem. Avoid vsing water spery since water reacts with sodium hydrozide
o generaie substential heat, If you must use water, be puee it is 25 cold as poesible. For large fires, use-fog or regulsr foam.

Unusual Fire or Explosion Hazerds: Sodium hydrozid solution can becoms very hot when in contact with water. .

Special Fire-fighting Procedures: Since fire mey produce toxic thermal decomposition products, wesr & self-contzined breathing apparatus
(SCBA) with & full facepiece op=rated in pressure-demand or positive-pressure moda. Also, wesr fully protective clothing, Structural firefighters’
protective clothing provides limited protection. Apply cocling water 1o gides of fire-exposed containers until fire is well out. Do not splaner or
splash this material. Stay awey from ends of tznks. Be awzre of numoff from fire control methods. Do pot relesse 1o sewess or waterways.

Stabllity/Polymerizatlon: Sodium hydroxide zolution 15 £izble ot room tempereature M cloked containers inder normal storage &nd hendling
conditions. Hazerdous polymerization eannot occuz. Violent polymerizetion can oecur when in contect with acvolein or ecrylonirile. Since
‘sodiurn hydroxide readily sbsorbs water and cerbon dioxide &ir, keep containers tightly closed. ,
Chemical Incompetibllities: Since it generates large amounts of heat when in contact with water, sodium hydroxids may steam end splatter, It
reacts with mineral acids to form corresponding salts, and with wesk-pcid geses like hydrogen sulfide, sulfur dioxide end carbon dioxide. Sodium
hydroxide can be very corrosive to metals such s elumimum, tin, end zine, es well as elloys such s sieel, and mey cause formetion of flammeble
hydrogen ges. An incresse in temperanwe and preesure oocurs in closed containers when eodinm hydroxide is mixed with acetic enhydride,
gllcial acetic ecid, chlorohydrin, chlorosulfonic acid, ethylene cyanohydrin, glyoxel, oleurm, 36% hydrochloric acid, 48.7% hydrofluaric acid,
0% niwmic ecid, or 96% sulfuric ecid.
Conditions to Avold: Avoid generation of godium hydroxide mists, and contect with water, metels, and the chemicals listed gbove.
Hezardous Products of Decompasition: Thermal oxidative decomposition of soditm hydroxide can produce toxic sedium oxide (N 2,0) and
peroxide (N&JO,) fumes. ’ ] .
| Section.6. ‘Heslth ‘Hazard Data
Czrclnogenlcltﬁ: In 1990 reports, the IARC, NTP, and OSHA do not list sodium hydroxide es & carcinogen (see Chronic Effecis).
Summary of Rlsks: Sodium hydroxide solution is toxic by mist inhalation, ingestion, or direct skin or eye contact, Damage is immedizte and
vithout prompt medical attention can become permanent. strong, corrosive alkaline solution dissolves any living tissue it contacts,
Aedlcz! Condltions Apgravated by Loag-Term Exposure: Nqne
- Target Orpgans: Eyes, dxﬁ,esnvg Iract, respiratory system, and skin.
Prima ntry Routes: Ingestion, inhalation, and skin and eye contact. . ) . o
Acute gﬁects: Ingestion causes immediate burning of mouth. esophagus, snd stomech; painful swellowing; excessive salivation: edematous
(excess fluid in surrounding tissue) lips, chin, tongue, and pherynx covered with exundste (fluid oozed from swollen tissue); esophageal edema
(swelling from fluid buildup in esophsgus walls that can prevent swallowing within hours); edemaious, gelztinous, and necrotic (locelized tissue

Continue on hext page

Capyrigiz © 1971 Cumsinm Fublisking Corpotion, e e
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Section 6. Health Hazard Data, continued LR e 5 L i o
death) mucous membranes; vomiting (sometimes coffee grounds-like material due o & estive hemorrhage); rapid, faint pulse; and cold, clammy
skin. Death commonly occurs due to shock, asphyxis (oxygen loss due 1o interrupted grlgummg). or pneumonia by the second or third dgdlf!;r

sibly pulmonary edema (fluid in lungs). Skin contact canses slippery contact-
-~ 4gh skin damage begins immediately. It causes burns, keratin (hair and nails) destruction, and intracellular edema (excess fluid in skin eells),
- with demage progressing to severe burns, tissue carrosion, deep ulcerations, and permanent scarring if not weshed off immediately. The cornes
begins to corrods on contact, Disintegration and sloughing of canjunctival and comeal epithelivm ALY PTOEYESS 1O ISMPOTErY OF pmAnent
comesl] oi;;iﬁcnion (cloudiness, becoming § ious to light) or symblepheron {edhesion of lid to eyeball),

Chronlc Effects: Dermaritis may result after repeated exposure to dilute solutions. Cages of squemaus cell corcinoma (malignent tumers of
epithelial origin) of the esophagus are reporied 12 to 42 years afier ingestion, although it is unclesr whether the cancer resulted from scer
formation caused by tissus destruction or directly from the chemical's possible cmeinogenicity,

FIRST AID: gmergmcy_persomcl thould protect egainst : inati

neaded,
Ingen!on:Nevagivenxydmg' WmmmmmmmummwhhzmﬁwmmMcWMMm&hklmz
ghxsesofwwfollowedbyvh:gm-urfmhjubemmxﬂiu!hcpaism%mind&mwmidng.

After first ald, get appropriate in-plent, paremedic, or community medical support. . )
Nt}d!:tpl’hnm:Pg-fammdosmpyinmxmpeaedmofmdhmhy&uidahgmﬁamPafmblmdmdyﬁsmdemf%y&m
8Ci00s1LsE, or O ectro

suppression and contairment of 505 sodium hydroxids eolutions. Plase mazerial in suitsble container (sodium hydroxide cozrodes stes] at

lemperatures sbove 60 °C) for later disposal. For large wet ppills, dike flow using soil, send bags, fommed polyurethane, or foamed concrete to

contain for later disposal. Follow spplicable OSHA regulations (29 CFR 1910.120). ]

Environmental Transport: In solid form, sodium hydroxids is not mobile, although it very sasily abearbs moisture. Onee liquid, sodivm

hydroxide rapidly leaches into the soil, pozeibly contaminating water sources,

Envirenmental Degradation: Ecotoxicity values (a5 100% NsOH): TLe, mosquito fish, 125 ppen/96 ke (fresh water); TLm, bloegill, 99 mg/d8 be (tap watex).

EPWA Des ing;n:ct your supplier or & licensed contractar for detsiled recommendations, Follow epplicable Federal, state, end local regulstionz.
tions

Listed es 8 RCRA Hazardous Weste (40 CFR 261 22): Cheraetesistic of comesivity

' '=d as a CERCLA Hazardous Substance® (40 CFR 302.4), Repartable Quantity (RQ): 1000 Ib {454 kp) [* per Clean Water Act, See. 311 (WX4)]

: \ Extremely Hazerdous Substance (40 CFR 355): Not listad

5. A Toxic Chemical (40 CFR 372.65): Not listad

OSHA Designations

. Sodium hydroxide is listed as an Air Contaminant (29 CFR 1910.1000, Tablz Z-1-A)

' Section 8. :Special Protection'Data R b ] iR e

Goggies: Wear protective chemical safety goggles, per QSHA eye- fece-protection regulstions (29 CER 1910.133), Since contect lens use

industry is controversisl, establish your own policy, : .

Respirator: Seek professional advice prior to respirator selection end use. Follow OSHA respirator regulations (29 CFR 1910.134) end, if

necessary, wear & NIOSH- ed respirator. Select the respirator besed en its svitability to provide adequaie warker protzction for the given

working conditions, level o? ariborne contamination, and presence of ufficient OXygeR. IoT emergency or nomoutine operations (cleaning spills,

reactor vessels, or storage tanks), wesr an SCBA. Wearning! Air-purifying respirators do noe protect workers in coygen-dificient atmospheres,

Other: Wesr impervious gloves, boots, eprons, end gauntlets 1o wevent any skin contect. ‘ e

Ventllation: Provide general and local exhaust ventilation Systems to meintain airborne consznirations below the OSHA PEL end IDLH values

(Sec. 2). Local exhavst ventilation is preferred since it prevents conteminent dispersion inn themkmbymxmﬁmg it &z its pource.*

Safety Statlons: Make availeble in the work gres emeTgency eyewnsh stations, sefery/quick-<rench lhowez. nd wmhq\g fecilities, .

Contaminated Equipment: Separate contarminated work clothes from street clothes. Lamder conzeminated wark clothing before wearing.

Removemismnzzml&umyowshoesmddempusmﬂmweeqmmm . . . . . . .
cheru;Mmmhhwwkmu.&mﬁmgmdmﬂhygmMmmgmmwmem&m

Comments:

smoking, using the toilet, or applying cosmetics.

Section'9. . Special Precautions and Comments L e s R
Storage Requirements: Avoid physical damage to conLaineTs. Slore in dry, well-ventlated area away from weter, ecids, metals, tlammeble
liquids mdegrguﬁ‘c halogens. Keep containers tightly closed sines sodium hydroxide can daaunpoju W sodium cerbonate and cerbon dioxids
upon exposure 1o air. Since corrosion ocovrs easily above 140 ';(60 ‘C),gam;rxl:orem’mzponmdmmmnmmelmmm when tempeza-
tres are near this level. Store containers in rooms equipped wi trapped floor uns.curh.crgum. . .
Engineering Controls: To reduce potential health hazards, uee sufficient dilution or locel exheust ventilaton to coneol hezerdous airbomne

contaminants and to meintain concentrations at the lowest practical level, L. . )
Other Precautions: Instinute preplacement and periodic medical exams of exposed workers emphasizing the eyes, skin and respiratory tract.
Consider a respiratory protection program that includes regular waining, muintenence, inspection, &nd eveluation. Eduauze employess o the

: in using sodium hydoxide.
passible hezards in using sodium hy Transportatios Data (49 CFR 172.101, .102)

DOT Shipping Name: Sodium hydroxide, liquid or solution IMO Shipping Name: Sodium hydroxide, solution
D™ Hazard Class: Corrosive material IMO Haxard Class: 8
1 UN1824 . ID Ne.: UN1824 .
3G _abel: Corrosive IMO Label: Corrosive
YOT Packaging Exceptions: 173.244 IMDG Peckaging Group: II
JOT Packaping Requirements: 173.249 : TR
] : 26, 38, 73, 89, 100, 101, 103, 124, 126, 127, 132, 133, 136, 139, 140, 143, 146, 148, 149,153, 159, 161,1 .
iﬁﬁéﬁvﬁkmﬁae?ﬁ: Industrial Hyglene Review: DJ Wilion, CZH: Miedlical Review: W Silvermm, MD: Edited by: IR Stuare, MS 1
. Y il b pealalsined, but o illihlf“': mh‘.ﬁ] AL o sy
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E SECTION 1. MATERIAL IDENTIFICATION 19

: SULFURIC ACID, CONCENTRATED 0
m&mms: Oil of Vitriol, Hydrogen Sulfate; H380y4; CAS #7664-93-9 ’
- HMIS :

: Available from many suppliers, including:

Allied Corporation, PO Box 2064R, Morristowm, NJ 07966, Telephone: §00 631-8050 o3 R 1
. 1 3
PP e 5 4
®See Sect. 8 K 0
SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA
Hydrogen Sulfate (H,50,) 9398 f8-hr TWA: | mg/m?
Weter Balance® | b man, Mist Ighalaton,
® Material is obiained by the resction of 503 mnd water. Cem contain (Toxic: ihmﬁ/hmérf:;k'
low impurity levels, such as 0.02% max of iron as Fe, Properties vary : :
with H3S0, content. Rat, Oral,
: : 2140 mg/kg
ot OSHA simdard and ACGIH (1985-86) TLV. NIOSH hes a 10,17 Eose:
TWA, 40-hr. work week, of 1 mg/m3,
SECTION 3. PHYSICAL DATA .
93.19%, Host 98.33% HoSQ 100% H»50,
Boilin ,Poim,xmn,degc calezso" ca 338 2504 ca 330 (dc
Specigc Gravity (60/60°F) 1.8354 1.84 1
Volatiles, % @ 340°C ca 100 ca 100 c2 100
Melting Point, deg C : ea-34 ca3 104

Water Solubility .., Complete Miscible
Vapor Pressure, mm Hg @ 100°F ... ] (93.19% H 4); Deg. Baume ... 66 (93.19% H $0O4) - Density of Hy50y is often
feponied in degrees Baume Be). Formula is Be=145 [1454p &r for liquids heavier then wﬂcrf i

: , colorless, hygroscopic, oily liquid with 8o edor, Mists greater then | mp/m3 gre easily
Yecopnizable. uS g/ eoti .

SECTION 4. FIRE AND EXPLOSION DATR LOWER| UPPER ]
Flash Point and Method Autoipnition Temp, Flammability Limits In Air
None - Nonflammable NA NA NA NA

&void rupture if exposed to fire, 220001 RAd water pe aiher
TeEct with metals 1o liberate le hydrogen ges.
Sulﬁnicacidmkcmdnponﬁomafmuumcmmsive(mmLS). :
Fire fighters must wear self-contained breathing equipment and fully protective clothing.

SECTION 5. REACTIVITY DATA

Sulfuric acid is stable upder pormal conditions of uee and storage. [t does pot undergo hazardous polymerization. It js
Ezong minera] woid reacting with bases and metale. The concentrated acid i.n!sosdehymﬁngugem.pickbgupmism
readily from the air or other materials, Hydrogen gas may be generated within a H3504 containee. Vent drums cautiously,
This material rescts exothermically with water. (Acid should alweys be added slowly to water, Water added 15 ecid com cause
boiling and unconmrolled spleshing of the scid.) Sulfur oxides cen result from decomposition end from oxidizing resctions of




No.9 2/86 SULFURIC ACID, CONCENTRATED (Rev. C)

SECTION 6. HEALTH HAZARD INFORMATION |TLV

Concentrated sulfuric acid is & suong mineral acid, an oxidizing ageat, and a dehydrating agent that is repidly damaging (o all A
human tissue with which it comes in eontact, lngestion may cause severe injury or death. Eye contact produces s=vere or
permanent injury. Inhalation of mists can damage both the upper Fespiratory tract and the lungs. Sulfuric acid is ot listed as
& carcinogen by the NTP, IARC, or OSHA.
EIRST AID: * lmmediately flush eyes (including under eyelids) with plenty of running water for at lesst 15

minutes. Speed in diluting and rinsing out acid with water is extremely important if permssent eye damage is to be avoided,
Obtzin medical help es soon as possible.®  SKIN CONTACT: Immediately flush affected areas with water, removing
contaminated ciothing while under the safety shower. Continue washing with water and get medicel agention.

Mmmmhxgemmuofmﬂkorwnm, Lhcngivcmﬂkormagncshmncutrﬂizz. Never give anything by mouth to
&n unconscious person. Do not induce vomiting; if it occurs Spoatansously, continue to administer fluid. Obtain medical
azention 2: soon ey possible, ¢ )

Maintzin observation of paticnt for possible delayed onset of pulmonary edems.

* GET MEDICAL HELP = Ia plant, paramedic, community,

C!mupmmlnﬂpmmdmtgmhhalnbuorm Keep upwind. Coantain zpill, Minor lesks or spills can be
diluted with much water and seutralized with sode ash or lime, lrwmkmavﬁhbh,mvamumyndmﬁ&:nnd.
&shes, or gravel and peutratize cautiously with sods ash or lime,

DISPOSAL: Folloerdausum.mbcdmguhﬁom; Rmﬂmmmymhydrogeugu,wﬁchi:afmor
explosion hazard. EPA (CWA) RQ 1000 1bs. (40 CFR 117). ' A

SECTION 8. SPECIAL PROTECTION INFORMATION

hoﬁdegenaﬂmﬁhﬁmbmtmEquumhmewkplu. WhexeminsmupmSOmg/m;‘.lhigh-
Aficiency particulate respirator with full fl:an'meiswcmled;atypec:upplin-dr respirator with full fecepiece operated in
pmsm-demmdmo&husedblmw .

Avoid eye contact by use of chemical safety gopgles or face shield where splashing may eccur, Acid-resistant protective
cbhhg,mchumbbcglommbom,uﬂmm,ixmwbmidbodym )

~SECTION 9, SPECIAL PRECAUTIONS AND COMMENTS

SuUuﬁcmidhwboysmdmmss!mldbeﬂmndinchmmﬁldemhwhg Bidminmﬂmwithgoofi
drainage. Keep out of direct sunlight, do not store above 89.6°F (32°C). Storage facilities are 1o be separeis from organic
materiale, metallic powders, chromates, chlorates, nitrates, carbides, oxidizables, ete. Soda ash, ssnd, or lime should be bept
ingcnenlsmngeorwortmforemgencyusc. homclmagaimtphy:ialdamnge. Gh:;bonlesneedem
protection.  Sulfuric acid is highly comosive to most metals, especially below T7% H9804. Avoid bmzhug mist or vaposs,
Avoid contact with skin or eyes. Do not ingest Do not add water o concentrated ecid, Drums may contain hydrogen gas,
g0 open cautiously. Uss nonsparking tools free of oil, dirt, and grit and vapor-proof electrical fixtures

DOT Clessification: Corrosive Material ID No.: UN X§30 Label: Corrosive

Data Source(s) Code: 1-12, 19, 20, 24, 26, 31, 37-39, 42, 82. CK

e

. '™ . - o . lc/@(n.
judpements @ to the mitsbility of informaton hers for purchmers purpoas APPI‘QVNS e, t
ﬁmnypmmfat;mm._mmmmm%m Pty e - . .

oo b e the preparlton of aformation. Gemum Publubing Corp. Indust. Hyglene/Sufety ¥)/5/

482 RO SRR, INALES B0 FfeRcelations bad (EsurmEn BO REpoRubility & )
to Gie eccurery or sunanhty of such mfcsmateca for applicatios to purchmer's

sEeaded pusposss or for consequancen of K8 use. Mediczl Review
¢ st 1 i Copyright © February 1, 19
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Issued: August 1979

(518) 377-8855 GEGUM PUBLISHNG CORP.  [D auricad: :
gvised: April 1986
[ SECTION 1. MATERIAL IDENTIFICATION
MAILUIAL HHAML vnnenr HMIS o
QTHER DESIGNATIONS: Methyl Benzene, Methyl Benzol, Pheaylmethene, Toluol, ;:L 32 000
C7Hg, CAS #0108-88-3 R: 0
MANUFACTURER/SUPPLIER: Available from many suppliers, including: *See sect. § R 1
Allied Corp., PO Box 2064R, Morristown, NJ 07960; Telephone: (201) 455-4400 13
Ashland Chemical Co., Industrisl Chemicals & Solvents Div, PO Box 2219, S 2
Columbus, OH; Telephoae: (614) B89-3844 K 4
M R T
SECTION 2. INGREDIENTS AND HAZARDS , % HAZARD DATA
Tol €a100  }8-r TLV: 100 ppm, or
olucne ms 375 n"mSQ (sh‘n).‘
Men, Inhslation, TCLo:
100 ppex Psychoaopiceee
® Cnnm;(lDRS-BG)ACG!H‘ILV.ﬂ:OSHAPELisZOOppmwﬂhm Rat, Oral, LDgq: 5000 mg/kg
wcepqhbcdﬁngmnhﬁmofﬂppmmdmmpw:h Rat, Ishalatiss, LCLo:
maximum peak of 500 ppm/10 minutes, 4000 ppm/4 Ixs.
&e smu&mummmmmumuumghmm Rabbit, Skin, LDgyp: 14 gm/kg
£kin and contribute to overall exposure.
®% Affects the mind. Humsn, Eye: 300 ppm
SECTION 3. PHYSICAL DATA ' -
iling Point ... Z31'F (111°C) Evsporatica WAC = ])..224
VnporPranne@zo‘C.mmHg..n Specific Gravity (Hy0 = 1) ... 0.866
Water Solubility @ 20°C, wt. % ... 0.05 Melting Point ... -139°F (-99°C)
Vapor Density (Air m 1) ... 3.14 ) Percent Volatile by Voluzze ... ca 100

Moleculer Weight ... 92.15
Appezence and odor Clur.eolaiu.:liquidwiuuchnuuinicmmﬁcodor. The edor is detectable to most individuals in
the range of 10 to 15 ppm. Becmuomcmynﬁguenccmnpidlyupmexpombmhmndorhmumwniu
propexty. ‘

SECTION 4. A S DATA 1 LOWER | UPPER l
Flash Point and Method Autoignition Temp. Flammability Limits In Air '
- SFEO CC | 896F(a0Q) % by Volume 127 7.1

will scatter end spreed the fire, anwwmwlmwm“ﬁm“wwmmwdmm.
:MOSHAdmanmnbleﬁquidhldmgmlﬁnhmd.lthlmmﬁm
hl.ﬂrdwhen:xpondboxidizul.hn!.lputs,oropenﬂlm:. Vepors are heavier then sir and may travel & cousiderable
distance to an ignition source and flash beck. ’

- :Fircﬁgh:mlhouuwerleu-cnnuinadbmuhinglppmswimmufmpm
operated in & positive-pressure mode when fighting fires involving toluene,

SECTION 5. REACTIVITY DATA
CHEMICAL INCOMPATIRIIITIES: Tolu:nei:mbleincloudconuimummwwmnmngemd
handling conditions. It does not undergo hazardous polymerization, Thi.smzn-iulisimompaﬁblewimmoxidin’nx .
qmmdmmmmm;wmmwmmmmmm Contact with these materials
may cause fire or explozion. Nitric scid and toluene, especially in the presence of sulfuric acid, will produce nitrated
compounds that are dangerously explosive.

LONDITIONS TO AVOID: Avoidcxpomahspnh,opcnﬂam:,tmmfmndmmofhmmdipiﬁm Toluene
vill anack sorme forms of plastics, rubber, and eoatings. Thermal decomposition or burning produces carbon dioxide md/for
‘carbon monoxide, :

L
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No. 317 4/86 TOLUENE

SECTION 6. HEALTH HAZARD INFORMATION |TLV
or

oluene 13 nol con & carcinogen by 0

exposed.® INHALATION: Remove victim 10 fresh air, Rmmd/umpputhuﬂmg' £8 required. victim warm end
quiet. Get medical help,® INGESTION: Gin&hlbzmmdwm«mﬂk.mnnapoims:ﬁdcm. Do pat
inducevmniﬁngunleudi:mmm:o.Tmpmvic&mblmdiwhciMy.Nevu-;ivemyuﬁngbymumnlpam

whoisumomciou:nrnonwkin‘. 'GErMEDlCALASSISTANCE-lanMmmny. Get medical help
fmﬁmh:'t!umznt,obaanﬁm.nﬂmppunmnﬁmuid.iﬁndw
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*s DO Objective cause), wmwmmmmmdmmmx&u
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lppmprixlcpmxﬁvecbmingndequipmtmbcwtﬂlbbmdmumybmﬁnnﬂmm

Rcmovcconumhuadcbthingimzdimlylnddonumh until it has beea properly leundered,
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SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS -+
STORAGE SEGREGATION

: Su:hnnLdu.wﬂbmﬂMmmy&moM@thum.ﬂm

COMMENTS: Emptied containérs eontain product residues. Handle accordingly!

Tolumehduigmmdn:hnndmsmbsmcebyﬁtEPA (40 CFR 116), DOTClnxiﬂcm.Flmnblehquﬂ. UNI294.

Dats Source(s) Code: 1-9, 12, 16, 20, 21, 24, 26, 34, 81, 82. CR

udgnrmasts & 1o the salability of laformation bevela for purchss©s purposs Approvals ﬂogubu-, 1186,

:m-nm-{mupnp..uud iafermaion, Oushizn ?up. Indust, HM"]
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.l‘lb moﬁucz-p-dh_ ¢ | Medieal Review
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Material Safety Data Sheet No.318
From Genium's Reference Collection Mi
Genium Publishing Corporation XYLENE (Mixed Isomers)
) (Revision D)
Schenectady, NY 12303-1836 USA ssued. November
(518) 377-8855 GENIuM PUBLISHING cORP. | Revised: August 1988
SECTION 1. MATERIAL IDENTIFICATION 26
Material Name: XYLENE (Mixed Isomers)
Description ( Origin/Uses): Used as a raw material for the production of benzoic acid, phthalic anhydride, isophthalic . ooo
.and terephthalic acids and their dimethyl esters in the manufacture of polyester fibers; in sterilizing catgut; with 0 ‘
Canadian balsam as oil-immersion in microscopy; and as a cleaning agent in microscopic techniques.
Other Designatlons: Dimethylbenzene; Xylol; CH o CAS No. 1330-20-7 NFPA
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek HMIS
Buyers’ Guide (Genium ref. 73) for a list of suppliers. i H 2 R 1
Comments: Although there are three different isomers of xylene (ortho, meta, and para), the health and physical F 3 I 3
hazards of all three isomers are very similar. This MSDS is written for a xylene mixture of all three isomers, R 0
Which is usually commercial xylene, ' PPG* S 2
- *See sect. 8 K 3
SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS
Xylene (Mixed Isomers), CAS No. 1330-20-7¢ A IDLH™ Level: 1000 ppm
*o-Xylene, CAS No. 0095-47-6 OSHA PEL
m-Xylene, CAS No. 0108-38-3 8-Hr TWA: 100 ppm, 435 mg/m?
p-Xylene, CAS No. 0106-42-3 ACGIH TLVs, 1987-88
“*Check with your supplier to determine if there are additions, contaminants, or TLV-TWA: 100 ppm, 435 mg/m*
impurities (such as benzene) that are present in reportable quantities per TLV-STEL: 150 ppm, 655 mg/m’
29 CFR 1910. Toxlclty Data®***
““Immediately dangerous 1o life and health. ox’clty Data
- . H Inhalation, TC, : 200
**** See NIOSH, RTECS (No. ZE2100000), for additional data with references Man, Inhalation L ?Lim%‘;’;‘,,é Hrs
to reproductive, irritative, and mutagenic effects, Rat, Oral, LD : 4
SECTION 3. PHYSICAL DATA
Bolling Point: 275°F 10 293°F (135°C 10 145°C)* Water Solubllity (%): Insoluble
Melting Point: -13°F -25'C) Molecular Weight: 106 Grams/Mole
Evaporation Rate: 0.6 Relative to BuAc « | % Volatlle by Volume: Ca 100
Specific Gravity (H,0 = 1): 0.86 Vapor Pressure: 709 Torms at 68°F (20°C)
Vapor Density (Air = 1): 3.7
Appearance and Odor: A clesr liquid; aromatic hydrocarbon odor,
*Materials with wider and narrower boiling ranges are commercially available.
ECTION 4. FIRE AND EXPLOSION'DATA. 4 LOWER UPPER
Flash Point and Method Autoignition Temperature Flammability Limits in Air :
81°F 10 90°F (27°C 1o 32°C) B67°F (464°C) % by Volume 1% 7%
Extinguishing Medla: Use foam, dry chemical, or carbon dioxide. Use water sprays to reduce the rate of burning and to cool containers,
Unusual Fire or Explosion Hazards: ‘Xylenc vapor is heavier than air and may travel a considerable distance to a low-lying source of
ignition and flash back.
Special Fire-fighting Procedures: Weara self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-
demand or positive-pressure mode.
SECTION 5. REACTIVITY DATA
Xylene is stable in closed containers during routine operations. It does not undergo hazardous polymerization.
Chemical Incompatibilities: This material may react dangerously with strong oxidizers.
Conditions to Aveid: Avoid any exposure to sources of ignition and to strong oxidizers.
izardous Products of Decomposition: Carbon monoxide (CO) may be evolved during Xylene fires.

Copyright © 1988 Geniem Publishing Corpemation.
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SECTION 6. HEALTH HAZARD INFORMATION

Xylene is not bisted as a carcinogen by the IARC, NTP, or OSHA.

Summary of Risks: Liquid xylene is a skin irritant and causes erythema, dryness, and defaning; prolonged contact may cause

blistering. Inhaling xylene can depress the central nervous system (CNS), and ingesting it can resuit in gastrointestinal disturbance; and

possibly hematemesis (vomiting blood). Effects on the eyes, kidneys, liver, lungs, and the CNS are also reported. Medical Conditions

‘ogravated by Long-Term Exposure: Problems with eyes, skin, central nervous system, kidoeys, and liver may be worsened by
'sure Lo xylene. Target Organs: CNBS, eyes, gastrointestinal tract, blood, liver, kidneys, skin. ~ Primary Entry: Inhalation,

. contacabsorption.  Acute Effects: Dizziness; excitement; drowsiness; incoordination; staggering gait; irritation of eyes, nose,
and throat; comeal vacuolization; anorexia; nausea; vomiling; abdominal pain; and dermatitis. Chronic Effects: Reversible eye
damage, headache, loss of appetite, nervousness, pale skin, and skin rash.

FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with pleaty of running water for at
least 15 minutes. “Skin. Immediately wash the affected area with soap and water. Inhalation. Remove the exposed person to fresh
air; resiore and/or support his or her breathing as needed. Have a trained person administer oxygen. Ingestion. Never give anything
by mouth to someone who is unconscious or convulsing. Vomiting may occur spontaneously, but do not induce it. If vomiting should
occur, keep exposed person's head below his or her hips to prevent aspiration (breathing the liquid xylene into the lungs). Severe
hemorrhagic preumonitis with grave, possibly fatal, pulmonary injury can occur from aspiring very small quantities of xylene.

GE’!: MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical assistance for further treatment, observation, and support after first aid. If exposure is severe,
hospltillzn;lt:‘n for at least 72 hours with careful mozitoring for delayed onset of pulmonary edema |s
recommended.

ventilation, and eliminate all sources of ignition immediately. Cleanup personnel need
ion of xylene vapor (see sect. 8). Contain large spills and collect waste or absorb it with an inert

, or vermiculite, Use nonsparking tools to place waste liquid or absorbent inio closable containers for disposal.
Keep waste out of sewers, watersheds, and waterways,
Wasltg Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and local
regulations.
OSHA Designations
Air Contaminant (29 CFR 1910.1000 Subpart Z)
EPA Designations (40 CFR 302.4)
RCRA Hazardous Waste, No. U239
CERCLA Hazardous Substance, Reportable Quantity: 1000 Ibs (454 kg), per the Clean Water Act (CWA), section 311 (®) (9)

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield as &
§$*-olementary protective measure. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NIOSH-
. ved respirator per the NIOSH Pocket Guide to Chemical Hazards for the maximum-use concentrations end/or the exposure limits

a section 2. Follow OSHA respirator regulations (29 CFR 1910.134). For €meTgency or nomroutine use (leaks or cleaning reactor
Veascls and storage tanks), wear an SCBA with a full facepiece operated in the pressure-demand Or positive-pressure mode. Warning: Air-
purifying respirators will not protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, aprons, gauntiets,
eic., as required by the specifics of the work operation to prevent prolonged or repeated skin contact with xylene, Ventllatlon: Install
and operate general and local maximum, explosion-proof ventilation systems powerful enough to maintsin airborne levels of xylene
below the OSHA PEL standard cited in section 2. Local exhaust ventilation is preferred because it prevents dispersion of xylene into
general work areas by eliminating it at its source. Consult the latest edition of g:nium reference 103 for detailed recommendations.
Safety Stations: Make eyewash stations, safety/quick-drench showers, and washing facilities available in aress of use and handling.
Contaminated Equipment: Contact lenses pose & special hazard; soft lenses may absorb irritants and all lenses concentrate them. Do
nor wear contact lenses in any work area. Remove contaminated clothing and launder it before wearing it again; clezn xylene from shoes
and equipment. Comments: Practice good personal hygiene; always wash thoroughly after using this material. Keep it off of your ,
clothing and equipment. Avoid transferring it from your hands to your mouth while cating, drinking, or smoking. Do not eat, drink, or
smoke in any work area. Do not inhale xylene vapor.

RE:

in & cool, dry, well-ventilated area aw

D SONVIMENTS 5
&y from sources of ignition and strong oxidizers. Protect

SECTION9:SPECIAL
Storage/Segregation: Store xylene
containers from physical damage.

Special Handllng/Storage: Make sure all engineering systems (production, transportation) are of maximum explosion-proof design.
Ground and bond all containers, pipelines, etc., used in shipping, transferring, reacting, producing, and sampling operations.

Transportation Data (49 CFR 172.101-2) N
DOT Shipping Name: Xylene * DOT Label: Flammable Liquid IMO Label: Flammable Liquid

DOT ID No. UN1307 DOT Hazard Class: Flammable Liquid IMO Class: 3.2 0r3.3

References: 1,2, 12, 73, 84-94, 100, 103.

; jmeats as to the rwishility of information herein for purchacer's purposes are ared by PJ I BS
4zzarily purchaser's responsibility. Therefore, although m&ou!?lecuehu Pmp y . £0¢,
been taken is the preparation of such informatiod, Geaium Publishing C‘?’?‘, Industrial Hygiene Review: DJ Wilson, CIH
exteads 6o warranues, makes 20 repreceatations and ssgumes no reapoasibility
as to the aczuracy or muitability of such informatioa for application to . . \
purchaser'’s intended purposes or for conzequences of its uze. 3 Medical Review: MJ Hardies, MD

Copymight © 1988 Qenium Publishing Corporanon.
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Cold Stress Guidelines

Symptoms

What to do

Mild
Hypothermia

Body Temp 98-90°F
Shivering

Lack of coordination,
stumbling, fumbling hands
Slurred speech

Memory loss

Pale, cold skin

e Move to warm area

e Stay active

¢ Remove we clothes and
replace with dry clothes
of blankets

e Cover the head

e Drink warm (not hot)
sugary drink

Moderate

aching feeling in the frostbitten
area, followed by numbness
Skin color turns red, then
purple, then white or very pale
skin

Cold to the touch

Blisters in severe cases

e Body temp 90-86°F e All of the above, plus:
Hypothermia e Shivering stops e Callo11
e Unable to walk of stand e Cover all extremities
e Confused irrational complexly
e Place very warm
objects, such as hot
packs on the victim’s
head, neck, chest and
groin
Severe e Body temp 86-78°F e Call911
Hypothermia e Severe muscle stiffness e Treat victim very gently
e Very sleepy or unconscious e Do not attempt to re-
e |ce cold skin warm
e Death
Frostbite e Cold, tingling, stinging or Call 911

Don not rub the area
Wrap in soft cloth

If help is delayed,
immerse in warm, not
hot, water

Trench Foot

Tingling, itching or burning
sensation
Blisters

e Soak feet in warm water,
then wrap with dry cloth
bandages

e Drink a warm sugary
drink

Q)
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HEAT STRESS GUIDELINES

Form Signs & Symptoms Care Prevention®

Heat Rash Tiny red vesicles in affected Apply mild lotions and cleanse | Cool resting and sleeping
skin area. If the area is the affected area. areas to permit skin to dry
extensive, sweating can be between heat exposures
impaired.

Heat Cramps | Spasm, muscular pain (cramps) | Provide replacement fluids Adequate salt intake with
in stomach area and extremities | with minerals (salt) such as meals*
(arms and legs). Gatorade. ACCLIMATIZATION?

Heat Profuse sweating, cool Remove from heat, sit or lie ACCLIMATIZATION?

Exhaustion (clammy) moist skin, dizziness, | down, rest, replace lost water Adequate salt intake with
confusion, pale skin color, faint, | with electrolyte replacement ﬁ L only duri | ;
rapid shallow breathing, fluids (water, Gatorade) take meals " only during early par
headache, weakness, muscle frequent sips of liquids in pf heat season. Amp[e water

. intake, frequently during the
cramps. amounts greater than required da
to satisfy thirst. Y

Heat Stroke HOT Dry Skin. Sweating has HEAT STROKE IS A ACCLIMATIZATION?
stopped. Mental confusion, MEDICAL EMERGENCY .

T Initially moderate workload
dizziness, nausea, severe - Remove from heat in heat (8 to 14 days)
headache, collapse, delirium, ' Monitor worker’sgctivities
coma. - COOL THE BODY AS '

RAPIDLY AS POSSIBLE by
immersing in cold (or cool)
water, or splash with water and
fan. Call for Emergency
Assistance. Observe for signs
of shock.
Footnotes:
1) American diets are normally high in salt, sufficient to aid acclimatization. However, during the early part of the heat

season, (May, June), one extra shake of salt during one to two meals per day may help, so long as this is permitted by your
physician. Check with your personal physician.

2) ACCLIMATIZATION - The process of adapting to heat is indicated by worker's ability to perform hot jobs less fluid
loss, lower concentrations of salt loss in sweat, and a reduced core (body) temperature and heart rate.
3.) Method to Achieve Acclimatization - Moderate work or exercise in hot temperatures during early part of heat season.

Adequate salt (mineral) and water intake. Gradually increasing work time in hot temperatures. Avoid alcohol. Normally takes 8
to 14 days to achieve acclimatization. Lost rapidly, if removed from strenuous work (or exercise) in hot temperature for more
than approximately five days.

©
GEI=
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G El Consultant:

GEI Accident Investigation Report

Basic Rules for Accident Investigation

Date & Time

| Tasks
performed

Resulted in

| Injured .
Describe Accident Facts & Events

Find the cause to prevent future accidents - Use an unbiased approach during
investigation

Interview witnesses & injured employees at the scene - conduct a walkthrough of the
accident

Conduct interviews in private - Interview one witness at a time.

Get signed statements from all involved.

Take photos or make a sketch of the accident scene.

What hazards are present - what unsafe acts contributed to accident

Ensure hazardous conditions are corrected immediately.

Location |

Witnesses

Injury __ Fatality Property Damage (list):

Property Damage

Unsafe Acts

| Improper work technique

Root Cause Analysis Check ALL that apply to this accident

Unsafe Conditions

Poor Workstation design

Safety rule violation

Unsafe Operation Method

Improper PPE or PPE not used

Improper Maintenance

Operating without authority

Lack of direct supervision

Failure to warn or secure

Insufficient Training

Operating at improper speeds

Lack of experience

By-passing safety devices

Insufficient knowledge of job

Protective equipment not in use

Slippery conditions

Improper loading or placement

Excessive noise

Improper lifting

Inadequate guarding of hazards

GEIQ

Consultants
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Servicing machinery in motion

Defective tools/equipment

Horseplay

Poor housekeeping

Drug or alcohol use

Insufficient lighting

Causes (primary & contributing):

Corrective Actions:

Employee Signature

Investigator Signature

Date Date
Accident Report Review
Supervisor Date
Regional HSO Date
Corporate HSO Date

GEl@

Consultants
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ACCIDENT REPORT FORM

Report No.
Site: Project No.
Location:
Date of Report: Preparer’s Name:
Name and Address of Injured:
Date of Birth Date of Hire: Title/Classification:
Division/Department Date of Accident Time:
Accident Category: __ Motor Vehicle __ Property Damage __ Fire
___ Chemical Exposure ___Near Miss ____ Other
Severity of Injury or IlIness: Non-disabling ___ Disabling
Medical Treatment ___ Fatality
Amount of Damage: $ Property Damaged:
Estimated Number of Days Away from Job:
Nature of Injury or IlIness:
CLASSIFICATION OF INJURY:
Fractures Heat Burns Cold Exposure
Dislocations Chemical Burns Frostbite
Sprains Radiation Burns Heat Stroke
Abrasions Bruises Heat Exhaustion
Lacerations Blisters Concussion
Punctures Toxic Respiratory Exposure Faint/Dizziness
Bites Toxic Ingestions Toxic Respiratory

Toxic Ingestions

Dermal Allergy

C:\DOCUME~1\STHONG~1\LOCALS~I\TEMP\XPGRPWISE\ACCIDENT.DOC



ACCIDENT REPORT FORM
(continued)

Part of Body Affected:

Degree of Disability:

Date Medical Care Was Received:

Where Medical Care Was Received:

Address (if off site):

ACCIDENT LOCATION:

Causative agent most directly related to accident (object substance, material, machinery, equipment conditions):

Woas weather a factor?

Unsafe mechanical/physical/environmental condition at time of accident (be specific):

Unsafe act by injured and/or others contributing to the accident (be specific, must be answered):

Personal factors (improper attitude, lack of knowledge or skill, slow reaction, fatigue):

©
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ACCIDENT REPORT FORM
(continued)

Level of personal protection equipment required in Site Safety Plan:

Modifications:

Was injured using required equipment?

If not, how did actual equipment use differ from plan?

What can be done to prevent a recurrence of this type of accident (modification of machine; mechanical guards;
correct environment training):

Detailed narrative description (how did accident occur, why; objects, equipment, tools used, circumstance assigned
duties) (be specific):

(Use separate sheet as required)

Witnesses to accident

Signature of Preparer

Signature of Site Leader

G E | Consultants C:\DOCUME~1\STHONG~1\LOCALS~I\TEMP\XPGRPWISE\ACCIDENT.DOC



APPENDIX E

UTILITY CLEARANCE

nnnnnnnnnn

51



Utility Clearance Documentation |

l

G EI Consultants

Project:

Site:

Drilling Location ID:

Driller:

GEI PM:

GEl Field Team Leader:

Utility Drawings Reviewed:

Provided By:

Reviewed By:

One Call Utility Clearance Call Date:

Utility Clearance Received back from (list utilities):

Completed By (Company): Date:

GEI Staff Responsible for Oversight:

Metal Detector Survey (yes/no):

Drilling Location Cleared by:

Contractor: Date:

GEI Staff Responsible for Oversight:

Physical Test Pit Clearance Required (yes/no):

Contractor: Date:

GEI Staff Responsible for Oversight:

Handclearing Performed: Date:

Contractor:

GEI Staff Responsible for Oversight:

Notes:

Based upon the best available information, appropriate utility clearance proceedures were performed for the
invasive work specified. If client ordered/site specific deviations from existing GEI utility clearance procedures exist,
they are approved by the client signature below.

Client Signature (Optional): Date:

GEl, Inc. Representative: Date:

\\Gtb1v-fs01\Data\WPROC\Project\NixonPeabody\NFG_Hornell 102260\Revised SC Work Plan Sept 2010\HASP\Utility Clearance Form.xIsx



SITE CHARACTERIZATION WORK PLAN
HORNELL FORMER MGP SITE
NATIONAL FUEL GAS DISTRIBUTION COMPANY

Appendix C

Standard Operating Procedures
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GEI CONSULTANTS, INC.
455 Winding Brook Drive, Suite 201
Glastonbury, Connecticut

STANDARD OPERATING PROCEDURE
PM-001 Public Utility Markout

1. Objective

The objective of this SOP is to standardize the utility markout procedures

prior to and during excavation.
requirements for utility markout procedures.
require that the excavator/consultant perform all markout procedures.

City/state government may have additional
Some municipalities/states

markout procedures should be performed in accordance with local and state
regulations.

2. Execution

GEI@

Consultants 1 Of 4 SOP NO. PM'OO].

The excavator/consultant visits the site and marks out every place he
may be excavating with white paint, flags, or stakes.

All sample locations should be marked out with sample identification
number and type of sample (e.g. boring, testpit, or monitoring well).
The excavator/consultant fills out all the information about the
excavation on a request form specified by the state utility markout
program and then calls in the request. Sample location maps can be
faxed to the utility markout program to clarify sampling locations.

The customer service representative takes the information and gives
the excavator/consultant a markout ticket number and a list of utilities
notified. The excavator/consultant records these on the markout
request information sheet for later reference.

Utilities will only markout, or clear, facilities under their responsibility.
Generally, this means that they will only markout up to the property
boundary. Property owners are then responsible to provide
information for private utility locations.

It is important the excavator/consultant provides an accurate field
contact phone number because that is the phone number the facility
operators will use should they need to contact the excavator/consultant
regarding the markout request.

The excavator/consultant then notifies any non-member facility
operators if known (such as apartment complexes, commercial
complexes, railroads with communication cables, etc.).

Each utility notified either marks out their facilities at the work site, or
determines that the site is clear.

Each utility either completes the markout, or notifies the
excavator/consultant they are clear, or that they need additional
information.

American Public Works Association (APWA) Uniform Color Code For
Marking Underground Utility Lines:

SOP No. PM-001
Revision No. 1
Effective Date: June 2008

All



GEI CONSULTANTS, INC. SOP No. PM-001
455 Winding Brook Drive, Suite 201 Revision No. 1
Glastonbury, Connecticut Effective Date: June 2008

1. White — Proposed Excavation
2. Pink — Temporary Survey Markings
3. Red - Electric Power Lines, Cables, Conduit & Lighting
Cables
4. Yellow — Gas, Oil, Steam, Petroleum & Gaseous
Material
5. Orange — Communications, Alarm, Signal Lines, Cables
or Conduit
6. Blue — Water
7. Purple — Radioactive Materials
8. Green — Sewers & Drain Lines
The excavator/consultant then checks off each facility operator on his
markout request information sheet.
The excavator/consultant begins work on the scheduled work date and
time (if all the facility operators have responded) taking care to find and
preserve any markings that have been made.
When digging near a buried facility, the excavator/consultant observes
the approximate location around that facility.
If exposing a facility, the excavator/consultant provides proper support
and protection for it so that the facility will not be damaged.
When the excavation is complete, the excavator/consultant provides
proper backfill for any facilities that have been exposed, and removes
all utility markings.

3. Limitations

GEI™

Markout notification time usually does not include holidays. Make sure
holidays are considered and markout time is scheduled accordingly.
Under no circumstances are markouts allowed to be performed prior to
the required markout time.

Do not use white paint if precipitation is eminent. Consider using
stakes if snow is predicted.

If the excavator/consultant needs to dig within the approximate location
of a combustible, hazardous fluid, or gas line (natural gas, propane or
gasoline), the excavator/consultant must hand dig only! The
approximate location is defined as 24" on either side of the designated
center line of the facility if the diameter is not provided or 24” from each
outside edge if the diameter is provided.

When excavating close to an underground facility, it is good practice to
have a spotter assist and guide the machine operator.

Take care not to damage the conduit or protective coating of a facility.
If the excavator/consultant damages this, leave the damaged facility
exposed and immediately call the utility owner.

If contact occurs involving gas, the excavator must notify police, fire,
and emergency personnel, and evacuate employees and general

©
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GEI CONSULTANTS, INC. SOP No. PM-001
455 Winding Brook Drive, Suite 201 Revision No. 1
Glastonbury, Connecticut Effective Date: June 2008

public. No attempt should be made to tamper with or correct the
damaged facility.

If the excavation work requires significant spans of the facility to be
exposed, it is the excavator’s responsibility to support them (to prevent
sagging or collapse) as needed. Contact the utility operator for support,
guidance, or assistance.

4. References

GEI®
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Connecticut

Name: Call-Before-You-Dig (CBYD)

Telephone: 1-800-922-4455

Website: www.cbyd.com

Wait time after notification: 2 business days (excluding holidays)
Expiration of markout: 30 days

New York State

Name: Dig Safely New York

Telephone: 1-800-962-7962

Website: www.digsafelynewyork.com

Wait time after notification: 2 business days (excluding holidays)
Expiration of markout: 30 days

New York City/Long Island

Name: New York City One Call Center

Telephone: 1-800-272-4480

Website: www.nyclilcalldsi.com

Wait time after notification: 2 to 10 days (excluding holidays)

Expiration of markout: 30 days


http://www.nycli1calldsi.com/

GEI CONSULTANTS, INC. SOP No. PM-001

455 Winding Brook Drive, Suite 201 Revision No. 1
Glastonbury, Connecticut Effective Date: June 2008
New Jersey

Name: New Jersey One Call

Telephone: 1-800-272-1000

Website: www.nj1-call.org

Wait time after notification: 2 business days

Expiration of markout: 45 days

5. Attachment
Attachment A — Standard Utility Color Codes
6. Contact

Brian Conte

©
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Color Code for Wtility Locations

Fed Electric
Fas-0|
Cammunications

Wigter

Froposed
Excavation
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GEI CONSULTANTS, INC. SOP No. RE-001
455 Winding Brook Drive, Suite 201 Revision No. 1
Glastonbury, Connecticut Effective Date: June 2008

STANDARD OPERATING PROCEDURE
RE-001 Site Reconnaissance

1. Objective

A site reconnaissance is conducted to evaluate the likelihood of
contamination at a site that may be attributed to past or present spills,
releases, or waste handling/disposal practices. A site reconnaissance should
be conducted after available background information is compiled and
reviewed. Site reconnaissances are used to confirm, supplement, or modify
the existing information about the site.

2. Execution

Record observations in a bound field notebook (See SOP FD-001 Field
Notebook) or on the Site Reconnaissance Checklist (Attachment A).
Make arrangements with the property owner or occupant for access to
the site and site buildings. Be clear that access will need to be
provided to all site features.
Obtain a preliminary base map of the site and a road map with a 500-
foot, 1,000-foot, and/or 0.5 mile radius drawn from the boundaries of
the site. At the time of the site reconnaissance, determine the street
names and numbers at each chosen radii. In rural areas where street
numbers are not available, maintain a radius of approximately 1,000
feet.
If available, review surficial and bedrock geology and United States
Geological Survey (USGS) maps prior to the site reconnaissance.
Interview personnel familiar with past and present site conditions
during the site reconnaissance. The following information should be
recorded: the interviewed person’s name, address, telephone number,
position in firm or agency, relation to the study site, and years of
experience at the site.
Document the site reconnaissance with photographs. Maintain a
photograph log that includes the photograph number, date, location
where the photograph was taken, orientation of view, and subject
manner.
Walk entire site property boundaries and make traverses across the
site.
Each of the items on the attached form must be addressed and are
described below. If something does not apply to the site, indicate N/A.
Do not leave blank.

I. Provide general information concerning site identification (street

address, size).
ii. Document site weather conditions, amount of snow,
temperature, flooding, etc., in field notebook.

©
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GEIS

iv.

Vi.

Vii.

viii.

©

Consultants

Topography - Describe general site topography and estimate
surface drainage direction.

Vegetation - Describe general surface vegetation at site. Look
for evidence of stressed, dead, or dying vegetation. Changes in
the size or age of similar vegetation can indicate areas of
clearing, past site disturbance, or former access roads.
Hydrogeology - Locate surface water bodies and wetlands and,
where possible, determine surface flow directions. Identify the
following.

1. Geology and surface features - Identify landforms, soil
exposures, and rock outcrops. Describe the presence
and character of artificial fill.

2. Monitoring wells - Identify the location of monitoring wells
on base maps and measure distances of monitoring wells
from buildings or other permanent structures. If possible,
obtain information concerning the type of well and
construction details from the client.

3. Trace storm drain system, in general, to off-site
discharge.

Land Uses - Describe current and former land uses and a
history of previous spills or releases. Obtain dates whenever
possible. Information may be obtained through interviews with
current or former owners, occupants, or employees.

USTs and ASTs - Describe condition of ASTs and USTs present
on site. Look for indications of spills around fill/vent pipes. Look
for the presence of fill and vent pipes adjacent to buildings.
Inquire about the presence or replacement of former UST and
AST locations, size, and contents. Obtain copies of UST
monitoring and test records, if available. Identify the number of
vent pipes and compare to the number of identified or
documented USTs/ASTs. Make note of pavement fracture
patterns which may indicate pump islands or UST removal
areas. ldentify current and former heating sources.

Waste Information - Describe current operations likely to involve
the use, treatment, storage, disposal, or generation of oil and/or
hazardous materials (OHMs). Describe the presence and
condition of drums, barrels, other storage containers, and
disposal areas. Is the area bermed? Are there floor drains
present? Record indicators of spills, staining, soil discoloration,
leachate breakout, fill materials, or odors. Locate and describe
the condition of wastewater systems, pits, lagoons, and disposal
areas. If available, obtain copies of Material Safety and Data
Sheets for later review. Identify present and past locations
where waste is or has been handled or disposed.

20f4 SOP No. RE-001
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Glastonbury, Connecticut Effective Date: June 2008
ix. Site Utilities - Describe overhead and underground utilities.

Xi.

Xii.

Xiii.

Xiv.

XV.

Identify whether site is on municipal water or if water is supplied
through private wells on site. Identify whether site is on
municipal sewer or on an on-site septic system, and include the
location of the disposal area (leach field, pit, or trench). Inquire
whether the site has had a former septic system or wastewater
disposal area. Floors should be observed to identify existing or
previously abandoned floor drains. Roof drains and grease
traps, if any, should be identified. Discharge locations of floor
drains, grease traps, roof drains, and catch basins should be
identified. Check labels on transformers for polychlorinated
biphenyls (PCBs). Note the absence of labels.

Buildings - Obtain as much information as possible about past
and present use activities within the building(s). Describe the
condition of floors in the basement or first floor, including cracks
and evidence of spills. Describe building construction, (for
example, a slab on grade or basement, steel or wood frame),
and note exterior wall construction. Observe building for
additions or historical add-ons.

Site Access - Describe fences, roads, topography, vegetation,
subsurface or overhead utilities, wet areas, and other factors
that may affect site access for a subsurface exploration
program.

Site Abutters - Describe types of general land use activities on
abutting properties, including abutters across streets from the
site. If possible look for indicators of disturbed land areas and
vegetation. Describe general topography and drainage. Look
for evidence of USTs. Record names of businesses for
regulatory review. Do not trespass on abutting properties.

Site Vicinity - Identify street addresses at major cross streets up
to 0.5-mile radius surrounding the site. Identify sensitive
receptors such as schools, nurseries, day care centers, parks,
playgrounds, etc., within a 500-foot radius of the site.

Site Escort - Identify the person who is conducting the site
walkover with you.

Prepare a site sketch or mark the locations of observed
conditions on a preliminary base map.

3. Limitations

GEI@

If observations are recorded in a field notebook, use the Site
Reconnaissance Form (provided below) as a checklist.

Note any area of the site which could not be observed directly during
the site reconnaissance because of restricted access, miscellaneous
debris, snow cover, and other adverse conditions.

3of4 SOP No. RE-001
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4. References
ASTM Revised Standards on Environmental Site Assessments (2005), E
1527-05

Code of Federal Regulations All-Appropriate Inquiries Standards and
Practices for All Appropriate Inquiries (40 CFR Part 312)

Guidance to Environmental Site Assessment (September 1992), National
Ground Water Association

Standard References for Monitoring Wells (January 1991), The
Massachusetts Department of Environmental Protection, DEP Publication
#WSC-310-91

The Massachusetts Contingency Plan (July 30, 1993), The Massachusetts
Department of Environmental Protection, 310 CMR 40.0483
5. Attachments
Attachment A - Site Reconnaissance Checklist
6. Contact

Mr. Gary ladarola

©
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GEI Consultants, Inc. Page of
455 Winding Brook Drive, Suite 201
Glastonbury, Connecticut

RE-001 Attachment A: Site Reconnaissance Checklist
GEI Job No.:

Date:

Site Reconnaissance performed by:

GEI Project Manager:

Part 1: General Information

Client

Property Name

Address

Size of Site Easements

Paved parking lot areas (patched areas)

USGS Quadrangle GIS Maps
Available bedrock or surficial geology maps

Weather at time of visit (include snow cover, flooding, etc.)

G El Consultants 10of8
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GEI Consultants, Inc. Page

455 Winding Brook Drive, Suite 201
Glastonbury, Connecticut

of

Part Il: Topography (level-rolling-hilly-etc.)

Describe

Degree of slopes, approx.

Drainage (estimated surface water flow direction)

Part Ill: Surface Vegetation (wooded-brush-grass-landscaped)

Describe

Stressed or stained vegetation

Describe

Part IV: Hydrogeology (surface water bodies and wetlands)

Describe

a. Geology (bedrock outcrops, fill areas, soil exposures, trenches, etc.)

Describe

©

GEleIIaI 20f8



GEI Consultants, Inc. Page of
455 Winding Brook Drive, Suite 201
Glastonbury, Connecticut

b. Surface features (drumlins-valley floor-flood plain)
Describe
C. Monitoring wells (number, size, roadbox, stand-up pipe, location, distance

from buildings)

Describe

.
Part V: Land Use (current, former)

Describe

Part VI: USTs and/or ASTs

Vent and fill pipes (number and locations)

Date of
Last
UsT/ Tightness
Tank ID AST | Capacity (Gallons) | Date Installed | Date Removed Test

©
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Part VII: Waste Information (drums, barrels, storage containers, wastewater
systems/discharges, pits, lagoons, odors)

Describe

Dumpsters/Trash Collection (past & present)

Waste Materials

Dumped Material or Miscellaneous Debris

Areas of Fill

©
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GEI Consultants, Inc. Page of
455 Winding Brook Drive, Suite 201
Glastonbury, Connecticut
Part VIII: Utilities
Water Electric Gas 0]] Cable/Phone
Sewer Septic Leachfield Catch Basins
Manholes Drywells Transformers
Describe
Part I1X: Buildings (exterior)
Number of Buildings/Additions
Locations
Size of Buildings
Number of Stories
Age
Describe
©
GElcsna‘ 50f8
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Part X: Buildings (interior) (Fill out this section for each building interior.)

Inside Building Descriptions and Uses (offices, commercial, industrial,
manufacturing, and other)

Chemical Storage

Basement and/or 1st Floor (type of construction)

Floor Drains, Sumps (humber and location)

Floor Condition (cracks, spills)

©
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455 Winding Brook Drive, Suite 201
Glastonbury, Connecticut

Page

of

Part XI. Site Access (fencing, gates, roads, etc.)

Describe

Part XlI: Site Abutters (addresses and land uses)

North

East

South

West

Part XIlI: Site Vicinity

Names of Cross Streets

Direction in which Street Addresses Increase or Decrease (within 1,000-foot

radius of site)

Schools, nurseries/day care centers (within 500-foot radius of site)

Part XIV: Site Escort

Affiliation Employed at facility

®
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GEI Consultants, Inc. Page of
455 Winding Brook Drive, Suite 201
Glastonbury, Connecticut

Part XIV: Additional Comments:

©
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GEI CONSULTANTS, INC. SOP No. FD-001
455 Winding Brook Drive, Suite 201 Revision No. 1
Glastonbury, Connecticut Effective Date: June 2008

STANDARD OPERATING PROCEDURE
FD-001 Field Notebook

1. Objective

Proper documentation of all site activities is a crucial part of the field
investigation process. Documentation, relative to sampling procedures,
includes sample labels, sample seals, field logbooks, chain of custody
records, sample analysis request forms, and laboratory sample logs. The
field notebook serves as a record of significant field activities performed or
observed during the project. The field notebook provides a factual basis for
preparing field observation reports, if required, and reports to clients and
regulatory agencies. Example field notes are provided in Appendix A.

2. Execution

GEl

Cons

©

Use a separate all-weather bound notebook for each
site/location/project number.
Write neatly using black or blue waterproof pen (or note if field
conditions [i.e., cold or wet weather] require use of pencil).
Write the project name, project number, book number (i.e., 1 of 3), and
date on the front cover. On the inside cover, identify the project name,
project number, and “Return Book To:” the office address of the project
manager.
Number all of the pages of the field book starting with the first entry.
Record activities as they occur.
Neatly cross out mistakes using a single line and initial them. Erasures
are not permitted. If an error is made on an accountable document
assigned to one individual, that individual will make all corrections.
The person who made the entry will correct any subsequent error
discovered on an accountable document. All subsequent corrections
will be initialed and dated.
Sign or initial and date the bottom of every page with an entry.
outplace a diagonal line through unused portions of a page.
Record the following information upon each arrival at the site:

1. Date/time/weather/project number

2. GEI personnel

3. Purpose of visit/daily objectives

4. Record conversations with: [Recommendation - |If

possible, record telephone numbers of individual contacts
for the site in the field notebook.]
5. Contractors
6. Clients

7. Visitors (include complete names, titles, and affiliations
whenever possible).
ultets 10f3 SOP No. FD-001



GEI CONSULTANTS, INC. SOP No. FD-001
455 Winding Brook Drive, Suite 201 Revision No. 1

Glastonbury, Connecticut

3. Limitations

GEI®

onsultant

s

Effective Date: June 2008

8. GElI office staff

9. Landowners (site or abutters)

10.Note time of arrival and departure of individuals visiting
the site

Additional observations to record:

1. Type and quantity of monitoring well construction
materials used

2. Use of field data sheets or electronic logging equipment

(e.g. boring logs, monitoring well sampling logs, etc.)

Ambient air monitoring data

Locations and descriptions of sampling points

Sample media (soil, sediment, groundwater, etc.)

Sample collection method

Number and volume of sample(s) collected and sample

bottle preservatives used

8. Sample identification number (s) and date and time of
sample collection

9. Approximate volume of groundwater removed before
sampling

10.Field observations

11.Any field observations made such as pH, temperature,
turbidity, conductivity, water level, etc.

12.References for all maps and photographs of the sampling
site(s)

13.Information pertaining to sample documentation: bottle lot
numbers/ dates, method of sample shipments, chain-of
custody record numbers, and overnight shipping
numbers.

14.Surveying data (including sketches with north arrows)

15.Changes in weather

16. Rationale for critical field decisions

17.Recommendations made to the client representative and
GEI Project Manager

18.Include a site sketch or representative site photograph of
conditions at the end of the day, if required

19.Time

20. Summarize work completed/work remaining

NoOokw

Place a diagonal line though and sign portions of pages not used or
skipped
Bottom of each page signed and dated

Only record facts.

Q)
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e Allow time at the end of the day to write your journal, and make it a
priority, even at the expense of observing time.

e Record all observations regardless of relevancy.

e Identify conditions or events that could affect/impede your ability to
observe conditions.

e Do not use spiral notebooks because pages can be easily removed.

4. References
New Jersey DEP Field Sampling Procedures Manual, August 2005.

Yerington Mine Site SOP-03 Standard Operating Procedure Field Notes
and Documentation, Revision 0 Revision Date: June 6, 2006.

ASFE Model Daily Field Report (1991), ASFE, Inc.

5. Attachments
Attachment A - Example Field Notes

6. Contact

Melissa Felter

©
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SOP FD-001
Attachment A — Example Field Notes

Start of each day includes:
*Date

*Project Number

*People on site

*Purpose of Work
*Weather Conditions

Yefodd ”‘/,79/* &VMN
o5 ’*éi eblesn gyasf--:‘i::v"*-”f’ L et "“"'""_£f“"d’/~; oagde B Errors are
D-—;‘{{) Lﬁa..v‘e_ E'\gs-ré'(.—— Twa 165003 Sk e _Z?.’I,\/Wm. !-W/%{' Single Iine
B @ S TRk #lread YHere < boenther : Sirny tamom, ~/ 22,  Crossed out
Facked ‘Mw«. op<s AW Sori et iahd rorg. low. Swo _and initialed
Afain a~A i\l&%m{)ﬁ(z fpplpse - Dt o ;
25 :E i K i A, | AL, w%m‘rvm%“_\
»BEe 9?;»-5;«;—&, R D@‘{’%C& Por B e R T PRl
138 (@ pffct SDre l051es Lot

Lot Lt l

e

,,z o f3

AP

L S i f-/-«” /te

e PR , P R - E: -
Do | sy s
Loy | Mo | L MSNE
iy EARP | 2~ Ve
Lidew Pl #Es | %s
o R | oo | 12e
Ziwzs Fie | e (W
F-28 | (R LEee QD
Tl 2y Pl 1 425 G g
Tt | joes $ | e 9.2

et b By < o fam o ﬁ-ﬁ*“‘
P B AN

Blank Space

crossed out and

initialed
Bottom of each
page signed
and dated

Q)
GEIC&E{S




GEI CONSULTANTS, INC. SOP No. FD-002
455 Winding Brook Drive, Suite 201 Revision No. 1
Glastonbury, Connecticut Effective Date: June 2008

STANDARD OPERATING PROCEDURE
FD-002 Field Observation Report

1. Objective

A Field Observation Report is required to accurately summarize the activities,
observations, and decisions made during the day’s field work. The daily field
observation report may serve as a permanent record of the day’s activity for
the Project Manager (PM), In-House Consultant (IHC), and client.

2. Execution

e If required, at the close of the day’'s field work, a Field Observation
Report must be prepared by the individual responsible for the field
notebook. This report must be completed before leaving work for the
day. Contents of the report should include, at a minimum, the following
information.

1. A record of person(s) present at the site, time of arrival,
departure times (e.g., GEI, contractor(s), client, etc.).

2. A record of the daily objective(s) and the activities
performed (e.g., drilled five borings in the overburden).

3. A summary of deviation(s) from the field plan or
objectives.

4. A summary of field decision(s) made, who made it/them,
and the basis for such decision(s).

5. A diagram, sketch, and/or map showing the location and
extent of the work or other significant observation(s)
made during the day.

6. Any recommendations that may result from field
observations and any actions that resulted from those
recommendations.

7. A summary listing and field sketch showing location(s) of
field activity.

e Submit a draft report to the PM/IHC for review and editing related to
the clarity and conciseness of the report. Complete any editorial
changes, sign, date, and submit the report to PM/IHC for
approval/signature.  Field Observation Reports should be written
neatly. They are not required to be typed unless specifically requested
by the PM.

3. Limitations

e Not all projects require daily field observation reports.

e The Field Observation Report should be based solely upon factual
information, not opinions. Any speculation should be clearly noted in
the report as such.

Q)
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e The Field Observation Report should never be released to anyone
other than the PM/IHC prior to review and sign-off unless explicitly
authorized by the PM/IHC.

4. References
New Jersey DEP Field Sampling Procedures Manual, August 2005

Yerington Mine Site SOP-03 Standard Operating Procedure Field Notes
and Documentation, Revision 0 Revision Date: June 6, 2006

ASFE Model Daily Field Report (1991), ASFE, Inc.
5. Attachments

Attachment A - Example Field Observation Form

6. Contact
Mrs. Melissa Felter

©
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Attachment A: FIELD OBSERVATION REPORT

Project :
Client :
Contractor:

Date:

Report No.
Page:

GEI Proj. No.

Time of Arrival:  Departure: . Weather:
Persons Contacted,Company GEI Representatives
Purpose of Site Visit:
Observations
1.
By: Reviewed By:

T:\Field Forms\Field Obs Report\field obs report.doc



GEI CONSULTANTS, INC. SOP No. FD-003
455 Winding Brook Drive, Suite 201 Revision No. 2
Glastonbury, Connecticut Effective Date: December 2008

STANDARD OPERATING PROCEDURE
FD-003 Sample Management and Chain of Custody

1. Objective

To properly collect, label, document, preserve, package, transport
environmental samples, and to provide a record of the custody of any
environmental field sample from time of collection to delivery to the
laboratory. The Chain-of-Custody (COC) can be used as a legal document to
guarantee that samples were not mishandled and that they were delivered to
the laboratory within the timeframe necessary to start analysis. A sample is
under custody if:

a) it is in GEI's possession; or

b) itis in GEI's view after being in GEI's possession; or

c) it was in GEI's possession and then it was locked up to prevent

tampering; or

d) it is in a designated secure area. GEI facilities are designated

secure areas.

2. Execution

e Review the work plan prior to sampling to determine the following:

I. The analysis required by the period and sample volumes
required by the laboratory to perform those analysis. (Be
explicit when requesting analysis on the COC (e.g. rather than
“VOCs” (Volatile Organic Compounds) write “WVOCs 8260".)

ii. The turnaround time required by the project.

iii. If the data will be sent directly from the laboratory to the data
validator or Data Group.

iv. Holding time restrictions for sampling media and analytical
methods.

e Label the jar or bottle not on the cap.

e Following sample collection, the sample container is labeled using a
waterproof marker with the sample ID, the date and time (military time)
of sample collection, project number, sample preservatives, and the
sampler’s initials. Sample custody begins at this time.

e Record the above information in the field notebook.

e Individually wrap sample jars with packing material. Place samples in
a chilled (4°C) cooler immediately after collection.

e Complete a chain of custody (COC) for the samples as described
below, and sign off on the COC each time a new person takes
possession of the samples. A COC form must accompany each
shipment/delivery of samples to the laboratory. GEI or Laboratory
COC forms may be used as long as the laboratory form contains the
same required information as described below.

@
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e An example COC is provided in Attachment A.

e Place a custody seal on the cooler if shipping.

e Transport samples to the laboratory as soon as possible. It is
preferable the samples are sent from the field rather than brought back
to the office for submission at a later date.

2.1.Chain-of-Custody (COC) Completion

e Record the project name and number, the sampler's name(s) and the
state where the samples were collected.

e For each sample, enter the sample identification number, date and
time (military time) collected, whether the sample is a grab or
composite sample and the number of sample containers. Record the
type of analysis (including laboratory method; e.g. EPA-SW846
Method XX) requested and the preservative (if appropriate) in the
vertical boxes.

e When samples are ready to be relinquished, complete the bottom of
the form with date and time (military time) and signatures of
relinquisher and receiver of samples as indicated. The sample
collector is always the first signature while the analytical laboratory is
the final signature. Theoretically, all individuals handling the samples
between collection and laboratory should sign the form; however, if a
common carrier (i.e., Federal Express, UPS) is used for shipping, GEI
must identify the carrier in the ‘Received by’ box on the COC. If the
sampler hand delivers the samples to the laboratory, the received box
must be signed by the laboratory.

e The forms are in triplicate (white, yellow, and pink copies). The pink
copy should be retained by the sampling personnel and provided to the
Data Group for proper filing. The white and yellow copies should
accompany the samples to the laboratory.

e Prior to sample shipment, the COC must be placed inside the cooler
(in a ziplock bag or other watertight package taped inside the lid of the
cooler), and the cooler must be sealed with a signed COC seal.

e |If a common carrier such as FedEx is used to transport the samples to
the laboratory, include the carrier tracking number and identify the
carrier in the “Received by” box on the COC.

e Any unused sampling containers/media that is sent back to the lab
should be included on the COC. Return samples to the laboratory in a
timely manner.

e Field duplicates should be anonymous to the laboratory, but must be
recorded for use by the Data Group. To keep track of this information,
link the field duplicate with the proper sample in the field copy of the
COC and also the field book.

Q)
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o After the samples are sent to the laboratory, the field copy must be
sent to the Data Group. You can send the field copy with duplicate
information in the mail to the Data Group.

3. Limitations

e The field notebook must document all GEI personnel who had custody
of any samples prior to shipping the samples to the laboratory, the
samples must be relinquished to the shipper and the COC signed and
dated by the sampler and the shipper, even if both people are GEI
personnel.

e Keep the number of people involved in collecting and handling
samples and data to a minimum.

e Only allow people associated with the project to handle samples and
data.

e Always document the transfer of samples and data from one person to
another on chain-of-custody forms.

e Always accompany samples and data with their chain-of-custody
forms.

e Give samples and data positive identification at all times that is legible
and written with permanent ink.

e When sending samples via a common carrier, use one COC per
package.

e Do not send samples from more than one site with separate COCs in a
single package.

4. References

New Jersey Department of Environmental Protection, Field Sampling
Procedures Manual, August 2005.

Connecticut Department of Environmental Protection, Guidance for
Collecting and Preserving Soil and Sediment Samples for Laboratory

Determination of Volatile Organic Compounds, Version 2.0 February 28,
2006.

5. Attachments
Attachment A — Example Chain of Custody

6. Contact
Brian Skelly

©
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Chain of
Custody Record

STL-4124 (0901)

STL Connecticut

128 Long Hill Cross Road
Shelton, CT 06484

Tel: 203-929-8140

& ¢

EXoampLe

ey S TL
TRENT

Severn Trent Laboratories, Inc.

Client Q m\. _
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STANDARD OPERATING PROCEDURE
FD-004 Photodocumentation

1. Objective

To properly document and retain photographic records. Keeping a record of
photographs taken is crucial to their validity as a representation of an existing
situation.

2. Execution

Photographs of a site, individual samples, or other observations should
be taken using a digital camera.
All photographic records should be recorded in the Field Notebook
(SOP FD 001) and the following information should be recorded in the
field notebook.

i. Number of photograph in sequence

ii. Compass direction describing the direction the photograph was

taken (e.g. looking southeast)

lii. Brief description of what the photograph is intended to show
The field notebook should also note who took the photographs, and the
date and time each photograph was taken.

The photographs should be electronically backed up on a computer or
other data storage device.

Photographs should be placed on a photograph record template and
the relevant information describing the photograph should be inserted
into the caption section for each photograph.

3. References

New Jersey Department of Environmental Protection, Field Sampling
Procedures Manual, August 2005.

4. Attachments
Attachment A — Example of Photodocumentation Template
5. Contact

Mrs. Melissa Felter

GEI™
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Attachment A — Example of Photographic Record
GEI Consultants, Inc.

Project: Project Name

Location: Project Location

Photographer: K. Barber

Date: 10/25/07
Photo No.: 1

| Direction: N
Comments:

Entrance of site with tree
mulching operations.

Photographer: K.Barber

Date: 10/25/07
Photo No.: 2
Direction: W
Comments:

On-site building built in
1936.
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STANDARD OPERATING PROCEDURE
DM-002 Hollow-Stem Auger

1. Objective

To standardize the drilling of overburden soil borings for environmental
investigations. This standard operating procedure (SOP) addresses the use
of hollow-stem augers to drill the soil boring.

2. Execution

GEI™

Q)
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Contact the owner to determine the locations of underground
utilities/obstructions. Verify with the contractor that the utility clearance
service of the particular state you're working in has been contacted.
Ask the subcontractor to provide you with the utility clearance
authorization number and the time of clearance to proceed, and record
the number in the field notebook (See SOP PM-001).

Inspect the drilling rig to make sure it is clean and that the down-hole
equipment has been steam-cleaned. Check that the steam-cleaner is
working properly (i.e., that steam is being produced). Measure and
record lengths of all down-hole drilling equipment, including the drilling
heads and miscellaneous rods and attachments. Record all
observations and measurements in the field notebook.

If a surface-soil sample is desired, collect this sample with a split-
spoon sampler prior to setting the first flight of augers up over the
borehole. For all soil samples, use a 140-lb hammer to drive the
sampler, unless conditions necessitate using a 300-lb hammer (see
SOPs SM-001, Split-Spoon Sampling and SM-0003, Soil
Classification, for details). Count and record the number of blow
counts per 6-inch increments, confirming, blow counts with driller if
necessary).

Decontaminate the split-spoon sampler after each use (see Equipment
Decontamination, SOP QA-001) or use another decontaminated split-
spoon sampler.

Direct the drillers to drill the borehole to the top of the next sampling
interval. Remove the auger cutting bit/plug and insert the split-spoon
sampler into the interior of the augers (the drillers are responsible for
this activity). Measure the stick-up of the rods attached to the sampler
to ensure that the nose of the spoon is in virgin soil below the augers.
Watch for signs of a soil strata change at depth during drilling (i.e.,
change in blow counts, change in soil color, soil wetness, soil
contamination, bouncing of the drill rig, etc.). If important to the
investigation, stop drilling and collect a soil sample.

Repeat until the borehole has been drilled to the desired depth.
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If a monitoring well is not installed in the soil boring, fill the boring with
either cement/bentonite grout or properly-tamped and hydrated
bentonite. Do not backfill the boring with drill cuttings unless explicitly
allowed under state-specific regulations.

Complete boring log and, if necessary, well installation logs (SOP SM-
003, Soil Classification).

Record boring locations on a site map and in a field notebook sketch.
Measure each location from on-site reference points in the field
notebook so that enough information can be obtained to recreate the
location.

3. Limitations

At all times, follow safety procedures as defined in the site-specific
Health and Safety Plan.

In areas of significant soil contamination, hollow-stem augers may
cross-contaminate upper soil layers as contaminated cuttings move up
the auger flights. The potential also exists for contaminated augers to
carry contamination to deeper soil strata.

If in situ borehole permeability tests are to be performed prior to
installation of the monitoring well, the hollow-stem auger method is not
appropriate due to water loss at the auger junctions.

If significant unanticipated contamination is encountered during drilling,
stop drilling to confer with the project manager and evaluate health and
safety conditions. If the borehole is to be advanced below the
contaminated strata, use telescoping techniques (see SOP DM-008
Monitoring Well Telescoping Techniques) to avoid cross-contaminating
underlying geologic strata.

When drilling below the groundwater table in fine to medium sands, the
potential exists for the phenomenon of “running sands” or “blow in” to
occur. Frequent measurements inside the hollow-stem augers after
the drill bit/plug is removed will indicate if running sands are present. If
sands start to flow into the auger, pour clean water into the augers and
keep the augers filled during sampling.

If necessary, arrange for the storage of contaminated soil cuttings and
water in drums or other appropriate containers in a secure place at the
site. Containers should be labeled.

Plan the drilling program to drill borings from the least- to most-
contaminated areas. Be prepared in advance and know where
alternative drilling locations are in the event that problems are
encountered at each planned soil boring location. Alternative locations
will need to have utility clearance.

©
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4. References

Standard Practice for Design and Installation of Ground Water Monitoring
Wells in Aquifers (October 1990), American Society for Testing and
Materials [ASTM] D5092-90

Nielsen, D.M. (1993), “Correct Well Design Improves Monitoring,”
Environmental Protection, July, pp. 38-49

Standard References for Monitoring Wells (April 1991), Commonwealth of
Massachusetts Department of Environmental Protection, WSC-310-91
5. Attachments
Attachment A — Hollow-Stem Auger
6. Contact

Gary Fuerstenberg

©
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STANDARD OPERATING PROCEDURE
DM-006 GeoProbe ® Direct Push Boring

1. Objective

The purpose of this standard operating procedure (SOP) is to standardize soil
sample collection using GeoProbe® and MacroCore® technologies. A
Geoprobe relies on a relatively small amount of static (vehicle) weight
combined with percussion as the energy for advancement of a tool string.
Using a Geoprobe, you can drive a Macrocore® to obtain continuous soll
cores or discrete soil samples.

2. Execution

GEI™

Contact the owner to determine the locations of underground
utilities/obstructions.  Verify, with the contractor, that the utility
clearance service of the particular state has been contacted. Ask the
subcontractor to provide an utility clearance authorization number and
the time of clearance to proceed, and record the number in the field
notebook (See Public Utility Markout SOP PM-001).

Inspect the drilling rig to make sure it is clean and that the down-hole
equipment has been steam-cleaned. Check that the steam-cleaner is
working properly (i.e., that steam is being produced). Measure and
record lengths of all down-hole drilling equipment, including the drilling
heads and miscellaneous rods and attachments. Record all
observations and measurements in the field notebook.

Insert a Macrocore (MC) ® liner, (i.e polyvinyl chloride (PVC)) into the
sample tube, and connect an MC drive head to the top of the sample
tube. A diagram of the MC assembly is provided as Attachment A.

The drive head is then tightened into the sample tube, and a drive cap
is attached to the drive head.

Place the sampler in the driving position, and drive the sampler until
the drive head reaches the ground surface.

Remove the drive cap, attach a pull cap to the sampler drive head, and
pull the sampler out of the ground.

Remove the cutting shoe and filled liner.

When the sampler is brought to the ground surface, it should be
opened immediately, and the length of recovery should be measured
and recorded.

Decontaminate the sampler if necessary (SOP QA-001 Equipment
Decontamination) and reassemble the parts with a new liner, and
insert the sampler down the same hole to take the next soil core.

In non-cohesive soils, slough material may enter the sampler as the
next core is collected (see limitations below).

@
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Careful logging of soil stratigraphy is necessary to document whether
soil sloughing has occurred within the borehole (see limitations).
Remove the sample with a clean laboratory spoon and transfer it
directly to a suitable sample container.

Label, preserve, and store the sample in accordance with SOP SC-002
Sample Handling.

3. Limitations

The GEI oversight person shall ensure that the borehole created by the
MC sampling tube does not collapse between collection of each
sample. If the borehole collapses and representative samples cannot
be obtained using the standard macro-core sampler, then one of two
options may be used.

I. The MC sampler can be fitted with a piston rod assembly, or a
1.5-inch outer diameter (O.D.), large bore sampler equipped
with a piston rod assembly may be used to collect the samples.
The sample tube (MC)is advanced through the caved-in
borehole material to the top of the desired sampling interval.
The sample tube remains closed by a piston tip as it is
advanced. Upon reaching the target sample depth, the piston
tip will be released and the discrete sampler device is then
advanced to collect the representative sample.

ii. The piston rod assembly is driven up to the top of the sample
tube as the sample enters the tube.

Because the MC sampling tube uses a dedicated, disposable liner
made of clear plastic, the only part of the sampler that contacts the soil
sample is the cutting shoe. Each sample liner will be disposed of after
use and a new liner will be placed in the macro-core tube prior to
collection of subsequent samples. Cutting shoes and sample collection
spoons used to transfer samples to the laboratory jars will be
decontaminated between use.

4. References

ASTM D6001-05 Guide for Direct Push Water Sampling for
Geoenvironmental Investigations, April 2005

GeoProbe Systems, “GeoProbe MacroCore MC-5 1.25-inch Light Weight
Center Rod Soil Sample System SOP”, Technical Bulletin No. MK 3139,
November 2006

5. Attachments
Attachment A — GeoProbe® with Macrocore® Sampler Assembly

GEI®
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455 Winding Brook Drive, Suite 201 Revision No. 1
Glastonbury, Connecticut Effective Date: June 2008
6. Contact

Melissa Felter

©
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Attachment A — GeoProbe® with Macrocore® Sampler Assembly
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STANDARD OPERATING PROCEDURE
DM-007 Monitoring Well Construction and Installation

1. Objective

The objective of this standard operating procedure (SOP) is to standardize
the installation of shallow overburden monitoring wells for environmental
investigations. This SOP addresses the installation of monitoring wells
screened across the groundwater table and assumes the monitoring wells will
be constructed of flush-joint PVC pipe; the screened section will have factory-
slotted openings. Well dimensions (well diameter, screen length, and screen
slot-diameters) will be specified in the Work Plan.

2. Execution

GEI™

Attachment A provides a diagram of typical Shallow, intermediate, and
deep groundwater monitoring well construction detail.

Using a weighted tape, measure and record the depth of the
completed soil boring before beginning the well installation.

Measure the depth to groundwater in the borehole over a 10 to 15
minute period to ensure that the groundwater elevation has
approximately stabilized. Compare the saturated soil depth estimated
from split-spoon samples to the measured water level in the borehole.
If drilling water has been used during boring advancement, pump the
water out of the borehole to the static water depth, based on
examination of the soil samples, and monitor the recovery of
groundwater until the level has stabilized.

Choose the monitoring well screen and riser lengths so that the slotted
section of the screen intersects the groundwater table. If the borehole
is deeper than the desired well depth, then fill the base of the borehole
with bentonite.

A minimum of a one-inch sump should extend to the bottom of the well.
Monitoring well should be constructed of either 2 or 4 inch inner
diameter (ID) Schedule 40 threaded flush-jointed PVC.

Install and secure a bottom well cap. The bottom cap should be
secured with either a threaded coupling and/or stainless steel screws.
Place at least 12 inches of clean uniformly graded medium quartz filter
sand pack into the base of the borehole. Measure and record the
depth of the boring. Temporarily cover the top of the riser pipe and
lower the complete well plus riser into the borehole, with the base
resting on the sand pack.

Add adequate sand to surround the area around the slotted section.
The filter sand should extend at least 2 feet above the top of the slotted
section.

@
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Remove the drilling casing/augers from the borehole slowly, at a
maximum of 2-foot intervals. As the drillers pour or use tamping rods
to place the filter sand in the borehole, take frequent measurements of
the depth-to-sand. Do not let the sand "bridge" in the annular space.
Continue to observe the water level in the borehole.

Place at least 1 foot of bentonite seal above the filter pack. If the seal
is above the water table, use at least 5 gallons of potable water to
hydrate the bentonite.

If necessary, pump bentonite-cement grout using a tremie pipe into the
bottom of the annular space to the ground surface. Grout should be
mixed in approximately the following proportions: 7.5 gallons water to
one 94-Ib. bag of cement to 2-4 Ibs of pulverized bentonite. The grout
must be mixed using the pump on the rig to ensure proper mixing. The
protective casing should be set in the grout before it sets.

The protective surface casing will be either a flush-mounted roadbox or
a steel “stick up” pipe. The base of either type of casing must extend
at least 1 foot into the grout below the ground surface (below the frost
line) whenever possible.

Cut the monitoring well riser flat and place a mark or "V"-notch or an
arrow on the casing with an indelible marker at one point for surveying
and groundwater measurements. Cut the well riser so that the top of
the well is 3 to 6 inches below the top of the protective casing.

Set bentonite-cement grout in the annular space between the
protective casing and the borehole up to the ground surface. Slope the
concrete radially away from the protective casing at the ground surface
to promote surface water runoff. In areas of high traffic or areas of
parking lots and/or roadways where plowing occurs, set the roadbox
FLUSH with the ground surface to avoid damage to the well.

If the well is installed in a high-traffic area with a guardpipe, additional
protection such as steel pole bumpers around the guardpipe may be
necessary.

Place a locking cap on the well pipe.

All well locations should be photodocumented in accordance with SOP
FD-004 Photodocumentation.

Label the protective well casing with a paint pen and tape out the
location to nearby landmarks so that the well may be located in the
future. Make sure to enter this information in the field notebook). If
possible, place a brightly colored stake or other identifier adjacent to
the well.

Develop the well (see SOP DM-009, Monitoring Well Development).

3. Limitations

GEI™

At all times, follow safety procedures as defined in the site-specific
Health and & Safety Plan.
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e Site-specific conditions must be evaluated to determine appropriate
materials.

e The water table will fluctuate seasonally and from year-to-year. Try
and estimate the maximum high and low elevations of the water table
from the current water table elevation and the season. Place the 10-
foot screen so that at least 2 feet of the screen will extend above the
top of the screen when water is at its highest. If very substantial
fluctuations in the groundwater table are expected, a 15-foot screen is
acceptable.

e Do not screen across different hydrostratigraphic units if possible (for
example, outwash sands and till) unless specified in the Work Plan or
approved by the Project Manager.

e If the formation is composed of a material that is uniformly coarser than
the filter sand, the grain size of the filter sand must be increased.
Consideration should also be given to changing the slot size on the
well screen. Differences in average grain size should generally not be
greater than a factor of two to four times.

e Do not use borehole/auger cuttings for backfill during monitoring well
installation. If the cuttings are suspected to contain contamination
which was identified during drilling, cuttings are to be containerized for
later characterization and not used for filter pack materials.

e Do not screen across a confining layer (e.g., silt or clay). Backfill all
confining layers with hydrated bentonite or grout.

4. References

Standard Practice for Design and Installation of Ground Water Monitoring
Wells in Aquifers (October 1990), American Society for Testing and
Materials [ASTM] D5092-90

Nielsen, D.M. (1993), “Correct Well Design Improves Monitoring,”
Environmental Protection, July, pp. 38-49
5. Attachments

Attachment A — Typical Shallow, Intermediate, and Deep Groundwater
Monitoring Well Construction Detail

6. Contact
David Terry

©
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STANDARD OPERATING PROCEDURE
DM-009 Monitoring Well Development

1. Objective

To remove drilling fluids, to remove fines soil particles that may be trapped in
the monitoring well's sand pack and screen, and to set the sand pack so that
it will function properly.

2. Execution

GEI™

©

Decontaminate all development equipment prior to use with methanol,
Alconox, and deionized-water rinses. See SOP QA-001 Equipment
Decontamination.
Calculate the volume of water in the monitoring well (one well volume).
Record volume on Monitoring Well Sampling Record (Attachment A).
Collect a sample of water from the monitoring well with a submersible
pump, a bailer, or a Water pump. Record the color and turbidity of the
sample. Remove the greater of the following amounts of groundwater:

i. Ten well volumes.

ii. The volume of fluid added during drilling.
Purge groundwater until it runs clear (<50 nephelometric turbity units
(NTUSs)).
Measure the purge rate (gallons per minute) and total volume purged.
Monitor the groundwater level in the well during development to
determine if the pumping rate is sufficient to create a drawdown in the
well.
Collect groundwater samples every few well volumes during the
pumping and record the physical properties (color and turbidity).
Stop pumping when the purge water is relatively clear. Place a surge
block in the monitoring well. Slowly move the surge block up and
down in the well. Periodically remove the surge block and purge the
groundwater until it is relatively clear again. Start at a slow pace and
progress to a faster surging action through time.
Monitor the turbidity and color of the water during this procedure. The
well is considered fully developed when all of the following criteria have
been met:

i. The volume of fluid added during drilling has been removed.

ii. The water removed from the well is relatively free of fine-grained

particles.
iii. Record the volume of water pumped from the well and the
physical properties (color, turbidity) of the water.

ultants 1of3 SOP No. DM-009
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3. Limitations

e Always remove groundwater with fine particles from the well before
surging. The fine particles may be forced into the well screen by the
surging action.

e Pump contaminated groundwater into a properly labeled drum.

e Use a bailer to develop monitoring wells that are installed in soils that
are composed of fine-grained silts and clays. @ Pumping and
mechanical surging is not recommended because these more vigorous
techniques can cause fine particles to clog the filter pack.

e Sampling of groundwater should not occur within two weeks after
development.

4. Calculations

To calculate the volume of water in the well, the following equation is used:
Well Volume (V) = Br2 h (cf) [Equation 1]
where:
B = pi (3.14)
r = radius of monitoring well in feet (ft)
h = height of the water column in ft. [This may be determined by
subtracting the depth to water from the total depth of the well as
measured from the same reference point.]
cf = conversion factor in gallons per cubic foot (gal/ft’) = 7.48 gal/ft
3. [In this equation, 7.48 gal/ft® is the necessary conversion factor.]

Monitor well diameters are typically 2-, 3-, 4-, or 6-inches. A number of
standard conversion factors can be used to simplify the above equation using
the diameter of the monitor well. The volume, in gallons per linear foot, for
various standard monitor well diameters can be calculated as follows:
where:

V (gal/ft) = Br? (cf) [Equation 1]

B = pi (3.14)

r = radius of monitoring well (ft)

cf = conversion factor (7.48 gal/ft®)

For example, a two inch diameter well, the volume per linear foot can be
calculated as follows:

V (gal/ft) = Br? (cf) [Equation 2]

=3.14 (1/12 ft)2 7.48 gal/ft®

=0.1631 gal/ft

NOTE: The diameter must be converted to the radius in feet as follows:
Well Diameter (inches) x 0.5 = Well Radius (ft) [Equation 3]

Q)
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The volume in gallons/feet for the common size monitor wells are as follows:

Well diameter (inches) Volume (gal/ft)
0.1631
0.3670
0.6524
1.4680

O WN

If you utilize the volumes for the common size wells above, Equation 1 is
modified as follows:
where:

Well volume = (h) (f) [Equation 4]

h = height of water column (ft)

f = the volume in gal/ft calculated from Equation 2
5. References

Standard Practice for Design and Installation of Ground Water Monitoring
Wells in Aquifers (October 1990), American Society for Testing and
Materials [ASTM] D5092-90.

Nielsen, D.M. (1993), "Correct Well Design Improves Monitoring,"
Environmental Protection, July, pp. 38-49.

"The Methods & Mechanics of Well Development, Part 2 of 5," National
Drillers Buyers Guide, March 1993, p. 17.

Standard References for Monitoring Wells (April 1991), Commonwealth of
Massachusetts Department of Environmental Protection, WSC-310-91.

U. S. EPA Environmental Response Team Standard Operating Procedure
SOP: 2044 ,” Monitor Well Development” REV: 0.1, 10/23/01

6. Attachments
Attachment A - Monitoring Well Sampling Record

7. Contact
Gary Fuerstenberg
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PID Reading

Job Number

Location

Well Number

Pre-Development Information

Water Level

One Purge Vol

Water Characteristics

Job Name

Page 1 of 1

MONITORING WELL SAMPLING RECORD

By Date

Measurement Datum

Time (start)

Total Depth of Well

Three Well Volume

Color Clear Cloudy
Odor None Weak Moderate T Strong
Any films or immiscible material None o
Volume Time pH Temp (EC) Coniﬂi?a.mce Turbidity DO Conc. ORP (mV) | TDS
(gal) (@S/cm) (NTU) (mgl/L)
Total Volume Removed (gal) pH
Temperature (EC) Specific Conductance (®S/cm)
DO Concentration (mg/L) ORP (mV)
TDS
Post Development Information Time (Finished)
Water Level Total Depth of Well
Approximate Volume Removed (gal)
Water Characteristics
Color Clear Cloudy
Odor None Weak " Moderate T Strong
Any films or immiscible material "None T

Comments:

H:\STAFDATA\SOPS\SECTION 9 - GROUNDWATER (GW)\ATTACHMENT\ATTACHMENT A - MONITORING WELL SAMPLING RECORD.DOC




GEI CONSULTANTS, INC. SOP No. SC-002
455 Winding Brook Drive, Suite 201 Revision No. 2
Glastonbury, Connecticut Effective Date: December 2008

STANDARD OPERATING PROCEDURE
SC-002 Sample Handling

1. Objective

Sample handling involves the collection and shipping of environmental
samples to a laboratory for chemical analysis. The overall objective of
sample handling is to ensure that samples are properly:

labeled and documented,;
preserved,;

packaged; and
transported to laboratories.

2. Execution

GEI™

Prior to mobilizing to the field, select a shipper or arrange for a courier
for sample delivery to the laboratory. If using a shipper (i.e., Federal
Express, or UPS) determine the time constraints for pickup requests,
the location and hours of the nearest shipping office, and any
size/weight restrictions.

Label all laboratory glassware with waterproof ink prior to collecting
samples. The label should have an adhesive and be placed on the jar
or bottle, not on the cap.

Record the following information on the label and in the field notebook
(See Field Notebook SOP FD-001): project number, sample
identification (i.e. MW201 or SS-2), date, and time (military time) of
collection, samplerls initials, and preservative, if present.

If sample jars are not pre-preserved, add preservative as appropriate.
At each sampling location, samples must be collected in order of
volatility, most volatile first. Samples collected for volatile analysis
must be placed in sample containers immediately upon retrieval of the
sample.

Agueous samples for volatile analysis must be collected without air
bubbles. Soil samples for volatile analysis should be compacted to
eliminate as much headspace as possible. Other laboratory glassware
should also be filled when possible. Care must be taken to avoid
getting soils on the threads of sample jars, which can cause a faulty
seal.

If compositing of samples is performed in the field, specify basis for
composite (i.e. volume, weight, spoon recovery, etc.) and record
procedure for compositing sample in the field book.

Once samples have been collected, place samples in a cooler with ice
or a blue pack and start the chain-of-custody form (SOP FD-003
Sample Handling and Chain of Custody).

Q)
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GEI CONSULTANTS, INC. SOP No. SC-002
455 Winding Brook Drive, Suite 201 Revision No. 2
Glastonbury, Connecticut Effective Date: December 2008

For shipping, individually wrap each sample bottle with bubble packing
or suitable packing material and place the wrapped bottles in the
cooler with sufficient packing material between samples to avoid
breakage.

Place a layer of packing material above and below the sample bottles.
Place blue ice packs or ice bags on top of the packing material. Fill the
remaining space in the cooler with packing material to eliminate the
possibility of vertical movement of samples.

Place the completed and signed chain-of-custody form in a plastic bag
and place on top of the packing material in the cooler.

Fill out the appropriate shipping or courier forms and attach to the top
of the cooler. If necessary, place the proper shipping labels on the
cooler. Have the courier sign the COC form (or write pickup by
FEDEX, UPS, etc. with date and time). Place a custody seal on the
cooler.

All sample should be submitted as soon as possible. It is preferable
for samples to be mailed prior to returning to the office.

A copy of the waybills must be kept by the field supervisor to track
shipments if necessary.

3. Limitations

il

At all times, follow safety procedures as defined in the site-specific
Health and Safety Plan.

Field personnel must be aware of analyses which have short holding
times and schedule sampling events and shipping accordingly.
Shipment of samples for analyses with short holding times must be
planned in advance. Refer to the project work plan, quality assurance
project plan, or state/federal regulations for holding time and
preservative information.

In general, glassware for agueous samples contains preservatives,
(i.,e. HNO3, HCI, etc). When collecting the sample, take care not to
overfill the container, thus flushing the preservative out of the bottle.
Never composite samples for VOCs in the field. Collect individual
aliquots and direct the laboratory to perform compositing.

Collection of aqueous samples should not be performed over the
opening of a monitoring well. Preservatives from overfilling, a marker
pen or other objects could fall into the well.

If the recharge volume for a monitoring well is low, completely fill all
volatile vials and then collect the minimum sample volume required for
each remaining analysis.

During subsurface soil sampling, if the recovery from the split-spoon
sample is inadequate, if appropriate, resample the bottom of the
borehole to obtain proper sample volume.
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e Laboratories will homogenize and test the contents of the sample
container, unless directed otherwise. Samples should not contain
rocks, twigs, leaves, etc. unless these materials are of interest.

4. References
New Jersey Department of Environmental Protection, Field Sampling
Procedures Manual, August 2005.

Connecticut Department of Environmental Protection, Guidance for
Collecting and Preserving Soil and Sediment Samples for Laboratory

Determination of Volatile Organic Compounds, Version 2.0 February 28,
2006.

5. Attachments

Attachment 1 - General Guidelines for selecting equipment on the basis of
construction material and target analyte(s)

6. Contact

Melissa Felter

el
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Table 2. General Guidelines for selecting equipment on the basis of construction material and target analyte(s)

[/, generally appropriate for use shown; Si, silica; Cr, chromium; Ni, nickel; Fe, iron; Mn, manganese; Mo, molybdenum; CFC,

chlorofluorocarbon; B, boron]

Material

Fluorocarbon ploymers? (other
varies available for differing
applications)

Construction material for sampling equipment

Description

Target analyte(s)

Inorganic

Plastics?

Chemically inert for most
analytes

v

(potential source of fluoride)

Organic

v

(Sorption of some organics)

greatest corrosion resistance.
Comes in various grades.
Used for submersible pump
casing.

(Potential source of Cr, Ni, Fe,
and possible Mn and Mo)

Do not use for surface water
unless encasted in plastic.

Polypropylene Relatively inert for inorganic 4

analytes (not appropriate for Hg) Do notuse
Polypropylene (linear) Relatively inert for inorganic v

analytes (not appropriate for Hg) Do notuse
Polyvinyl chloride (PVC) Relatively inert for inorganic 4

analytes (not appropriate for Hg) Do notuse
Silicone Very porous. Relatively inert v Do not use

for most inorganic analytes (potential source of Si)

Metals

Stainless steel 316 (SS 316) SS-316-metal having the v v

Do not use if corroded?®

Stainless steel 304

Similar to SS-316, but less

v

Glass, borosilicate (laboratory
grade)

Relatively inert. Potential
sorption of analytes

v

Do not use for trace element
analyses.
Potential source of B and Si

corrosion resistant Do not use
Do not use if corroded?
Other metals: brass, iron, Refrigeration-grade copper or v
copper, aluminum, galvanized  aluminum tubing are used b ¢
i i 0 not use
and carbon steels routlnlely for collection of CFC Routinely used for CFCs
samples Do not use if corroded?®
Glass

!Plastic used in connection with inorganic trace-element sampling should be uncolored or white. Tubing used for trace metal

sampling should be cleaned by soaking in 5-10 percent HCI solution for 8-24 hours, rinsing with reagent water (metals

free) and allowed to air dry in mercury-free environment. After drying, the tubing is doubled-bagged in clear
polyethylene bags, serialized with a unique number, and stored until used.
2 Fluorocarbon polymers include materials such as Teflon™, Kynar™, and Tefzel™ that are relatively inert for sampling
inorganic or organic analytes. Only fluoropolymer should be used for samples that will analyzed for mercury because
mercury vapors can diffuse in or out of other materials, resulting in either contaminated or biased results.
3 Corroded/weathered surfaces are active sorption sites for organic compounds.




GEI CONSULTANTS, INC. SOP No. SC-003NY
1301 Trumansburg Road, Suite N Revision No. 1
Ithaca, New York Effective Date: August 2010

STANDARD OPERATING PROCEDURE
SC-003 Investigation Derived Waste

1. Objective

The objective of this standard operating procedure (SOP) is to provide
guidelines for the proper management of Investigational Derived Waste (IDW)
resulting from site investigation activities. This SOP addresses IDW
generated during field tasks typically performed for environmental site
investigations. The intent of this SOP is to provide a set of guidelines for
proper assessment and handling of these IDWs.

2. Execution

The procedures for identification of IDW management needs and selection of
appropriate management methods are outlined below. In all cases, the
selection of IDW management procedures will be governed by NYSDEC
DER-10, Section 3.3(e), Management of investigation derived waste. A copy
of this section of DER-10 is included with this SOP as Attachment B.

e Determine the suspected contamination type and impacted media
anticipated, based on previous investigations, current analytical data,
and/or site history.

e Consider the following issues when selecting IDW management
option(s):

I. anticipated volume of IDW to be generated during on-site
activities
ii. potential contaminants and their concentrations
iii. location of the nearest populations and the likelihood and/or
degree of site access
iv. potential exposures to workers
v. potential for environmental impacts
vi. community concerns
vii. potential storage areas
viii. regulatory constraints
iX. potential on-site treatment options

e Review IDW Management Options summarized in Attachment A for
each media suspected of contamination.

e Select IDW Management Option(s) prior to the commencement of field
activities that will generate waste materials.

¢ Include the selected IDW Management Option(s) in the Field Plan.

e In addition to the issues considered above for the selection of IDW
management strategies/disposal options, more specific
considerations/guidelines include:

©
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2.1.Test Pit Excavation

e Segregate contaminated soil from uncontaminated soil using visual
and/or field screening methods.

e Use appropriate barrier (two layers of 6-ml plastic sheeting) for
temporary stockpiling of contaminated soil adjacent to test pit.

e Backfill test pits with uncontaminated soil.

e For situations where returning contaminated soil to the test pit is
deemed protective by the project manager, backfill soil in the same
order as the soil was excavated from the test pit.

2.2.Boring/Monitoring Well Installation

e For auger borings, segregate contaminated soil (determined by visual
and/or field screening methods) from uncontaminated soil during
drilling.  Segregate residual contaminated soil from split-spoon
sampling.

e Auger cuttings or sediment generated by drive and wash may be
spread around the ground surface at the boring location if deemed
appropriate by the project manager. IDW may be placed in an
appropriate area or container pending characterization and appropriate
disposal. (A useful rule of thumb is to assume generation of one 55-
gallon drum of cuttings for each 20 feet drilled with 7-%-inch-1.D.
augers).

e Segregate contaminated drilling fluid from uncontaminated fluid for
rotary wash borings.

e Drilling fluid management options include pouring the drilling fluid on
the ground in the Area of Concern (AOC) or containerizing the fluid in
drums or tanks.

2.3.Water Development/Sampling

e Contaminated groundwater removed from wells by pumping or bailing
for the purpose of well development and sampling may be poured on
the ground in the AOC or containerized in drums or tanks at the project
manager's discretion.

2.4.Decontamination Fluids

e Decontamination fluids may only be poured on the ground in the
vicinity of the well in situations deemed protective by the project
manager. Alternatively, the fluids may be containerized in drums or
tanks.

2.5.Disposable Personal Protective Equipment

e Disposable PPE must be managed like any other IDW. It should only
be removed from the site with the project manager's approval, and may

@
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be disposed of as ordinary rubbish only if it has not come into contact
with hazardous materials.

3. Limitations

e The preferred IDW management option is to return the IDW to its

source.

e The IDW selected must be in accordance with state/federal
regulations.

e Our clients are responsible for the disposal of IDW, should disposal be
necessary.

4. References

Guide to Management of Investigation - Derived Wastes (April 1992),
United States Environmental Protection Agency, Publication 9345.3-03FS.

DER-10 Technical Guidance for Site Investigation and Remediation, May
2010, New York State Department of Environmental Conservation.

5. Attachments

Attachment A: Summary of IDW Management Options
Attachment B: NYSDEC DER-10, Section 3.3(e)

6. Contact

Bruce Coulombe

©
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455 Winding Brook Drive, Suite 201 Revision No. 1
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Table 1: Summary of IDW Management Options

Attachment A: - SUMMARY OF IDW MANAGEMENT OPTIONS
GEI Consultants, Inc. Standard Operating Procedures

Management of Investigation - Derived Waste

Type of IDW Generation Processes Management Options Remarks
Soil Boring/monitoring well installation Return to source immediately after generation OK only if deemed "protective" by project
Test pit excavation manager and regulatory agency

Soil sampling Spread around boring test pit or source within the | OK only if deemed "protective” by project

AOC manager and regulatory agency

Send to on-site TDU within AOC Need Interim or Permanent permit if on-site

storage >90 days

Send to off-site TDU within 90 days Requires manifests, analytical characterization

Store for future treatment and/or disposal. Storage container/pile/tank in accordance with
Storage consistent with state/federal regulations. 40 CFR Part 264 and 265 (see notes)

Store temporarily awaiting laboratory analysis.

Storage consistent with state/federal regulations.

Sediment/Sludge

Sludge pit sampling Return to source immediately after generation OK only if deemed "protective" by project
Sediment sampling manager and regulatory agency
Send to on-site TDU within AOC Need Interim or Permanent permit if on-site

storage >90 days

Send to off-site TDU within 90 days Requires manifests, analytical characterization

Store for future treatment and/or disposal. Storage container/pile/tank in accordance with

Storage consistent with state/federal regulations. 40CFR Part 264 and 265

@‘.
GEIU
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GEI CONSULTANTS, INC.
455 Winding Brook Drive, Suite 201
Glastonbury, Connecticut

Attachment A: - SUMMARY OF IDW MANAGEMENT OPTIONS

GEI Consultants, Inc. Standard Operating Procedures

Management of Investigation - Derived Waste

SOP No. SC-003
Revision No. 1
Effective Date: June 2008

Type of IDW

Generation Processes

Management Options

Remarks

Aqueous liquids
(groundwater,
surface water,
drilling fluids, other

wastewater)

Well installation/development
Well purging during sampling
Ground water discharge - pump
tests

Surface water sampling

Pour onto ground close to well (nonhazardous)

Ensure that it is permissible by local, state, and

Federal regulations

Send to on-site TDU within AOC

Storage in accordance with 40 CFR Part 264
and 265, 90-day limit

Send to off-site commercial treatment unit within
90 days

Requires manifests, analytical characterization

Send to POTW

Obtain appropriate discharge permit(s)

Store for future treatment and/or disposal.

Storage consistent with state/federal regulations.

Consistent w/ final remedial action

Discharge to surface water

OK only if deemed "protective," complies w/
CWA, USCG regulations. Obtain appropriate
discharge permit(s).

@‘.
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GEI CONSULTANTS, INC.
455 Winding Brook Drive, Suite 201
Glastonbury, Connecticut

Decontamination
fluids

Decon of PPE and equipment

Send to on-site TDU within AOC

SOP No. SC-003
Revision No. 1
Effective Date: June 2008

Storage in accordance with 40 CFR Part 264
and 265, 90-day limit

Send to off-site TDU within 90 days

Requires manifests, analytical characterization

Store for future treatment and/or disposal.

Storage consistent with state/federal regulations.

Consistent with final remedial action

Disposable PPE

Sampling, drilling, and test pit
excavation observation, other on-

site activities

Send to on-site TDU within AOC

Dispose of appropriately after characterization

Place in on-site industrial dumpster

Project-specific determination required

Send to off-site TDU within 90 days

Project-specific determination required

Store for future treatment and disposal. Storage

consistent with state/federal regulations.

Project-specific determination required

Notes:

1) AOC - area of contamination

2) TDU - temporary disposal unit

3) PPE - personal protective equipment

4)  POTW - publicly owned treatment works

5) Generation processes listed here are provided as examples.

IDW may also be generated as a result of other site activities.

6) RCs - Reportable Concentrations

7) RCRA Container/Waste Pile/Tank requirements:
Containers; 40 CFR 264 Subpart | and 265 Subpart |

Waste Piles; 40 CFR 264 Subpart L and 265 Subpart L

Tanks; 40 CFR 264 Subpart J and 265 Subpart J

GEIS
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Attachment B - NYSDEC DER-10, Section 3.3(e)

(e) Management of investigation derived waste (IDW). An investigation work plan is also to
identify provisions for management of IDW. This subdivision sets forth guidance for the handling and
disposal of contaminated soil and water generated during an investigation, in a manner that does not
pose a threat to public health and the environment and is compliant with applicable rules and
regulations. Absent a regulatory exemption, the transport, storage and disposal of IDW is generally
subject to one or more solid or hazardous waste regulations (e.g., 6 NYCRR Parts 360, 364 and the 370
series). Unless specifically noted herein, no guidance provided in this subdivision is intended to impose
more stringent requirements than the applicable regulations regarding the handling, transport, storage or
disposal of IDW.

1. Drill cutting and spoil disposal from on-site locations. Drill cuttings and other soil
generated on-site during an investigation from the installation of soil borings, monitoring wells or
geoprobes are presumed to be contaminated. Such cuttings and spoil:

i.  must be stored on protective sheeting and covered with protective sheeting if
cuttings remain on ground at the end of the day;

ii.  may be disposed at the site within the borehole that generated them to within 12
inches of the surface or if the site is a residential site backfilling may be to within 24 inches of the
surface, unless:

(1) free product, NAPL or grossly contaminated soil, are present in the cuttings;

Final DER-10 Page 67 of 224
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(2) the borehole will be used for the installation of a monitoring well (cuttings
may only be used to backfill boreholes installed for soil sampling);

(3) the borehole has:

(A) penetrated an aquitard, aquiclude or other confining layer; or
(B) extended into bedrock;

(4) backfilling the borehole with cuttings will create a significant path for vertical
movement of contaminants. Soil additives (bentonite) may be added to the cuttings to reduce
permeability;

(5) the soil cannot fit into the borehole as set forth in paragraph i. above.

iii.  cuttings meeting any of the conditions set forth in subparagraph i above, which
cannot be disposed in the borehole must be containerized and handled as set forth in paragraph 3 below;
and

iv. the borehole area must be restored, after backfill:

(1) inunpaved areas, by placing 12 inches of cohesive, compacted soil meeting
the requirements for fill of subdivision 5.5(e) and Appendix 5 over the area of the borehole, unless the
site is a residential site in such case 24 inches are required; or

(2) for paved areas, by placing clean cohesive, compacted soil in the borehole to
sufficient depth to allow restoration of the paved surface; and

v. if the site includes streets, sidewalks or other publicly accessible areas, the off-site
provisions in paragraph 2 should be applied to samples collected in those areas.

2. Drill cutting and spoil disposal from off-site locations not know to be contaminated.
Cuttings and spoils generated from off-site locations during an investigation are to be managed as
follows:

i.  cuttings, may initially be placed on plastic as generated,, but should be
containerized as drilling progresses. Overnight storage outside of a container is not allowed. The
cuttings may be transported from the point of generation to a temporary on-site storage area without a 6
NYCRR Part 364 permit;

ii.  cuttings from off-site boring locations are considered non contaminated until testing
indicates otherwise, unless field screening results of the soil are positive for the presence of
contamination; and

iii. the borehole will be filled with soil or a soil bentonite mixture and restored as set
forth in clauses 1.iv (1) or (2) above.

3. Drill cutting and soil disposal from known contaminated locations. Representative
samples of drill cuttings or other IDW from known contaminated locations at a site or from off-site
locations, identified in accordance with paragraphs 1 and 2 above, must be characterized for disposal.
Such samples must be analyzed to ensure proper classification, treatment and disposal and where
determined to be:

i.  hazardous waste or a solid waste, must be properly managed and disposed at a
properly permitted treatment, storage or disposal facility. Such waste will:
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(1) be transported by a hauler permitted in accordance with 6 NYCRR Part 364;

(2) if such cuttings and soil are determined to be a hazardous waste, the waste
shipment shall be accompanied by a manifest in accordance with 6 NYCRR Part 372; and

(3) any IDW soil identified as either a solid or hazardous waste, may be stored on
the site in a secure area awaiting disposal, in accordance with applicable DEC waste management
regulations or other provisions approved by DER; and

ii.  soil not characterized as a solid or hazardous waste may be placed at the site, or
returned to the off site location where it originated, in a manner set forth in the DER-approved work
plan.

4. Test pits. When excavating test pits to delineate the extent of contamination, the soil
removed from the excavation is to be managed as follows:

i.  any drums or other containers encountered, as well as NAPL or other free product,
will be over packed or otherwise containerized for appropriate off-site disposal, as discussed in
subparagraph 2ii above;

ii.  where subparagraph i above does not apply, material removed may be placed back
in the excavation in the same general strata from which it was removed; and

iii. the excavation shall be managed so as not to contaminate the surface of the site, all
soil removed will be placed on plastic.

5. Investigation generated water/fluid handling and disposal. All water/fluid resulting from
well development and/or well purging before sampling must be collected, handled and
discharged/disposed of pursuant to applicable guidance and regulations. Water/fluid generated during
an investigation:

I. IS to be containerized upon production and is to subject to the following
handling/disposal guidelines:

(1) 6 NYCRR Part 364 will not apply to the transport of the containers from the
point of generation to a temporary on-site storage area, or treatment facility;

(2) the containers must be securely staged, pending appropriate disposal as set
forth in subparagraph ii below;

(3) NAPL shall never be released to the ground;

(4) where containers include water mixed with NAPL, the water can be decanted
from the NAPL (or vice versa) as long as a measurable layer of water remains with the NAPL, and the
decanted water is NAPL- and/or sheen-free;

(5) groundwater from several monitoring wells may be combined provided they
are associated with the same disposal site and aquifer; and

(6) NAPL may be collected from several containers and combined provided it all
comes from monitoring wells associated with the same disposal site;

ii. it may be stored on-site in labeled containers in an area with secondary containment
awaiting treatment and/or disposal, in accordance with applicable DEC waste management regulations
(e.g., 6 NYCRR Parts 360, 364 and the 370 series) or other provisions approved by DER. The contents
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of the containers will be

(1) properly treated or disposed of, when any of the following are observed:

(A) visual evidence of contamination, consisting of discoloration, sheens,
free product or NAPL;

(B) olfactory evidence of contamination; or

(C) concentrations of contaminants above groundwater standards at levels of
concern are known to be present in the monitoring wells, based on previous sampling of the
groundwater; or

(2) if none of the conditions described in clause ii(1) apply, the containerized
water may be:

(A) recharged to unpaved ground into the same groundwater unit, within or
directly adjacent to a source area in a manner which does not result in surface water runoff, with DER
approval; or

(B) if aremedial treatment system designed to treat water is operational at
the site the water may be added to the influent of the treatment system; and

(3) treatment or disposal of contaminated water/fluids will be at:
(A) apermitted off-site facility;
(B) an existing on-site permitted facility or a remedial treatment facility
capable of treating the water/fluids, if one exists; or
(C) an on-site treatment unit brought to the site, properly designed to handle
the water/fluids, where a permit waiver pursuant to section 1.10 has been granted by DER; and

iii.  sediment that settles out of the IDW, provided there is no NAPL or free product
present, must be handled and disposed in accordance with paragraphs 1 to 3 above, as appropriate for
the location of the well.

6. Short-term surface water or groundwater discharges. Water resulting from pump
tests or pilot studies conducted at a site pursuant to a DER approved work plan may be discharged to
surface or groundwater providing the water meets, or is treated to meet, certain generic criteria. The
generic discharge criteria for short term discharges can be found on the DEC website or may be obtained
from the DER project manager.
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GEI CONSULTANTS, INC. SOP No. SC-004
455 Winding Brook Drive, Suite 201 Revision No. 1
Glastonbury, Connecticut Effective Date: June 2008

STANDARD OPERATING PROCEDURE
SC-004 Head Space VOC Screening

1. Objective

To obtain a site-specific measurement of the volatile organic compounds
(VOC) concentrations present in soil. This information can be used: 1) to
segregate soil based on degree of contamination, 2) to identify samples for
guantitative analysis of VOCs, or 3) as a qualitative method to evaluate the
presence or absence of VOCs in soil.

2. Execution

A photoionization detector (PID) or flame ionization detector (FID)
instrument is used to measure VOCs in jar head space (JHS)
screening. Select the appropriate instrument, lamp, and calibration
gas for the site-specific contaminants. Calibrate the instrument in
accordance with the manufacturer’s instructions before JHS screening
begins. Record the type of calibration gas, detector, and lamp in the
field notebook.

Note the highest VOC concentration that the instrument measures in
air in the work area before performing JHS screening. Record this as
the initial background concentration.

Half-fill a clean, glass jar with the soil. Use a clean trowel or soil
spatula. Quickly cover the open top with one or two sheets of clean,
aluminum foil and screw on the cap to tightly seal the jar. Label the
sample location and depth from which the sample was collected on the
jar.

Allow headspace development for at least 10 minutes at an ambient
temperature of 50°F or greater. Vigorously shake the jar for 15
seconds at the beginning and end of the headspace development
period. When ambient temperatures are below 50°F, place the jar in a
heated van or building during the headspace development period.
After headspace development, remove the screw cap to expose the foil
seal. Quickly puncture the foil seal with the instrument’'s sampling
probe and insert it to a point at about one-half of the headspace depth.
Record the highest VOC concentration that the instrument displays as
the JHS concentration. The highest concentration should occur
between 2 and 5 seconds after probe insertion.

3. Limitations

GEI™

The instruments may work poorly in the rain and in freezing
temperatures. Under such conditions, operate the instrument in a
heated vehicle or building.

@
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455 Winding Brook Drive, Suite 201 Revision No. 1
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e Prevent water and solil particles from entering the tip of the instrument
probe. Use a filter on the instrument’s probe.

e Measure background VOC conditions and perform JHS screening
away from non-site-related VOC sources, such as vehicle and heavy
equipment exhaust.

e The VOC concentration on the instrument’s display may vary when the
air contains high VOC concentrations or high moisture.

e JHS screening is a guide that helps the screener to segregate soils
into broadly defined categories. JHS screening results may differ by
orders of magnitude from laboratory testing results.

e Note that states may have specific procedures for field monitoring. In
Massachusetts, the Massachusetts Department of Environmental
Protection (DEP) requires that screening of gasoline-contaminated soil
be performed in accordance with Attachment Il of the DEP's policy
#WSC-94-400 Interim Remediation Waste Management Policy for
Petroleum Contaminated Soils. Consult this procedure or any relevant
guidance documents for assistance.

4. References

Interim  Remediation Waste Management Policy for Petroleum
Contaminated Soils. (April  1994), Massachusetts Department of
Environmental Protection, Policy #WSC-94-400.

5. Attachments
None

6. Contact
Lynn Willey

©
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STANDARD OPERATING PROCEDURE
SM-001 Soil Sampling Techniques Including Split-Spoon

1. Objective

This Standard Operating Procedure (SOP) is used primarily to collect surface
and shallow subsurface soil samples. Surface soils are generally classified
as soils between the ground surface and 6 to 12 inches below ground
surface. The shallow subsurface interval may be considered to extend from
approximately 12 inches below ground surface to a site-specific depth at
which sample collection using manual methods becomes impractical. Refer
to state-specific regulations as to the exact definition of what constitutes a
surface soil.

2. Execution

2.1.Surface Soil Sampling

Collection of samples from near-surface soil can be accomplished with tools
such as spades, shovels, trowels, and scoops. Surface material is removed to
the required depth and a stainless steel or plastic scoop is then used to
collect the sample. This method can be used in most soil types but is limited
to sampling at or near the ground surface. Accurate, representative samples
can be collected with this procedure depending on the care and precision
demonstrated by the sample team member. A flat, pointed mason trowel to
cut a block of the desired soil is helpful when undisturbed profiles are
required.

e Carefully remove the top layer of soil or debris to the desired sample
depth with a pre-cleaned spade.

e Using a pre-cleaned, stainless steel scoop, plastic spoon, or trowel,
remove and discard a thin layer of soil from the area which came in
contact with the spade.

e If volatile organic analysis is to be performed, transfer the sample
directly into an appropriate labeled sample container with a stainless
steel lab spoon, or equivalent and secure the cap tightly.

e Place the remainder of the sample into a stainless steel, plastic, or
other appropriate homogenization container, and mix thoroughly to
obtain a homogenous sample representative of the entire sampling
interval.

e Either place the sample into appropriate labeled containers and secure
the caps tightly; or, if composite samples are to be collected, place a
sample from another sampling interval or location into the
homogenization container and mix thoroughly.

e When compositing is complete, place the sample into appropriate
labeled containers and secure the caps tightly.

©
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2.2.Sampling at Depth with Augers and Thin Wall Tube
Samplers

This system consists of an auger, or a thin-wall tube sampler, a series of
extensions, and a "T" handle. Attachment A provides a diagram of these
items. The auger is used to bore a hole to a desired sampling depth, and is
then withdrawn. The sample may be collected directly from the auger. If a
core sample is to be collected, the auger tip is then replaced with a thin wall
tube sampler. The system is then lowered down the borehole, and driven into
the soil to the completion depth. The system is withdrawn and the core is
collected from the thin wall tube sampler. Several types of augers are
available; these include: bucket type, continuous flight (screw), and post-hole
augers. Bucket type augers are better for direct sample recovery because
they provide a large volume of sample in a short time. When continuous flight
augers are used, the sample can be collected directly from the flights. The
continuous flight augers are satisfactory when a composite of the complete
soil column is desired. Post-hole augers have limited utility for sample
collection as they are designed to cut through fibrous, rooted, swampy soil
and cannot be used below a depth of approximately three feet.

The following procedure is used for collecting soil samples at depth with the
auger:

e Attach the pre-decontaminated auger bit to a drill rod extension, and
attach the "T" handle to the drill rod.

e Clear the area to be sampled of any surface debris (e.g., twigs, rocks,
litter). It may be advisable to remove the first three to six inches of
surface soil for an area approximately six inches in radius around the
drilling location.

e Begin augering, periodically removing and depositing accumulated
soils onto a plastic sheet spread near the hole. This prevents
accidental brushing of loose material back down the borehole when
removing the auger or adding drill rods. It also facilitates refilling the
hole, and avoids possible contamination of the surrounding area.

e After reaching the desired depth, slowly and carefully remove the
auger from the hole. When sampling directly from the auger, collect the
sample after the auger is removed from the hole.

2.3.Thin- Walled Core Sample

e Remove auger tip from the extension rods and replace with a pre-
cleaned thin wall tube sampler. Install the proper cutting tip.

e Carefully lower the tube sampler down the borehole. Gradually force
the tube sampler into the soil. Do not scrape the borehole sides. Avoid
hammering the rods as the vibrations may cause the boring walls to
collapse.

@
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e Remove the tube sampler, and unscrew the drill rods.

e Remove the cutting tip and the core from the device.

e Discard the top of the core (approximately 1 inch), as this possibly
represents material collected before penetration of the layer of
concern. Place the remaining core into the appropriate labeled sample
container. Sample homogenization is not required.

e If volatile organic analysis is to be performed, transfer the sample into
an appropriate, labeled sample container with a stainless steel lab
spoon, or equivalent and secure the cap tightly. Place the remainder of
the sample into a stainless steel, plastic, or other appropriate
homogenization container, and mix thoroughly to obtain a homogenous
sample representative of the entire sampling interval. Then, either
place the sample into appropriate, labeled containers and secure the
caps tightly; or, if composite samples are to be collected, place a
sample from another sampling interval into the homogenization
container and mix thoroughly.

e When compositing is complete, place the sample into appropriate,
labeled containers and secure the caps tightly.

e If another sample is to be collected in the same hole, but at a greater
depth, reattach the auger bit to the drill and assembly, and follow
previous steps, making sure to decontaminate the auger and tube
sampler between samples.

e Abandon the hole according to applicable state regulations. Generally,
shallow holes can simply be backfilled with the removed soil material.

2.4.Sampling at Depth with a Split-Spoon (Barrel) Sampler

Split-spoon sampling is generally used to collect undisturbed soil cores of 18
or 24 inches in length. A series of consecutive cores may be extracted with a
split-spoon sampler to give a complete soil column profile, or an auger may
be used to drill down to the desired depth for sampling. The split-spoon is
then driven to its sampling depth through the bottom of the augured hole and
the core extracted. A diagram of the split-spoon sampler assembly is
provided as Attachment A.

When split spoon sampling is performed to gain geologic information, all work
should be performed in accordance with ASTM D1585-98, "Standard Test
Method for Penetration Test and Split-Barrel Sampling of Soils". The
following procedures are used for collecting soil samples with a split-spoon:

e Select the size (length and diameter) of split-spoon sampler based on
the amount of soil that is needed for characterization. The ASTM
standard for N-values is 1 3/8 - inch I.D. Specify spoon size and
basket type to driller prior to mobilization to the site.

Q)
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Select a soft or stiff basket for the spoon (a softer basket works better
for loose or soft material).

Prior to hammering the split spoon to collect the sample, verify that the
split-spoon is no more than 6 inches above the top of the desired
sample depth. If the split spoon is more than 6 inches above the top of
the desired sample depth, clean out the hole prior to sampling. Record
all depth measurements relative to ground surface.

Assemble the sampler by aligning both sides of barrel and then
screwing the drive shoe on the bottom and the head piece on top. See
diagram in Attachment A.

Place the sampler in a perpendicular position on the sample material.
For all soil samples, use a 140-lb hammer to drive the sampler, unless
conditions necessitate using a 300-Ib hammer.

Record in the site logbook or on field data sheets the length of the tube
used to penetrate the material being sampled, and the number of
blows required to obtain this depth.

Count and record the number of blow counts per 6-inch increments
(confirming blow counts with driller if necessary).

Withdraw the sampler, and open by unscrewing the bit and head and
splitting the barrel. The amount of recovery and soil type should be
recorded on the boring log. If a split sample is desired, a cleaned,
stainless steel knife should be used to divide the tube contents in half,
longitudinally. This sampler is typically available in 2 and 3 1/2 inch
diameters. A larger barrel may be necessary to obtain the required
sample volume.

Without disturbing the core, transfer it to appropriate labeled sample
container(s) and seal tightly.

Note any material in the nose (shoe) of the spoon.

Immediately collect a sample for VOCs (if required by the site-specific
field sampling plan) by collecting soil from the entire length of the split
spoon, unless otherwise specified. When the most impacted interval
(based on field instrument screening) is sampled for laboratory
analysis, screen the spoon with the field instrument first, then collect
the soil sample for VOC analysis from the appropriate interval.

Screen the soil sample for VOCs or other constituents as indicated in
the site-specific field sampling plan.

3. Limitations

GEI™

At all times, follow safety procedures as defined in the Site-Specific
Health and Safety Plan.

Weather conditions (e.g. frozen ground) may prevent the collection of
samples and should be considered prior to sample collection.

Tools plated with chrome or other materials should not be used.

@
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3.1.Split Spoon Sampling

Be aware of the length of the drill string, the sample depth, and the
required stickup of the drill string to ensure accurate sample interval
measurement.

If drilling with hollow-stem augers, the removal of the drill string from
the hole, prior to attaching the split-spoon sampler, may cause soils to
be sucked up into the augers (blow-in running sands). Upon recovery,
determine what is blow-in. In general, blow-in is more unconsolidated
than the rest of the sample and lacks stratification (do not include blow-
in for recovery of sample collection).

If soils are loose sands or soft clay, the drill string and sampler may
advance slightly under its own weight, giving a false depth for soil
collection.

Never sample more than two spoons consecutively unless material is
tight. Do not let the split spoon penetrate more than it can hold.

In many instances groundwater will fill the auger and the split-spoon.

4. References

ASTM D1585-98, "Standard Test Method for Penetration Test and Split-
Barrel Sampling of Soils". 1998.

United States Environmental Protection Agency, SOP 2012 “Soil
Sampling”, Revision 0.0, February 18, 2000.

5. Attachments

Attachment A - Sampler Design Assembly

6. Contact
Gary Fuerstenberg

GEI™

©
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Attachment A — Sampler Design Assembly
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STANDARD OPERATING PROCEDURE
SM-003 Soil Classification

1. Objective

To describe and classify soil samples collected in the field in a consistent and
useful manner. GEI has adopted the Unified Soil Classification System
(USCS).

2. Execution

Describe soil samples according to the ASTM Standard Practice for
Description and Identification of Soils (Visual-Manual Procedure)
D2488 (see Attachment A — Visual Manual Descriptions).
Identify and record the soil in terms of the major and minor constituents
(i.e., sand gravel, silt, clay), Unified Soil Classification Symbol, sample
structure, plasticity and dilantancy for fine-grained soils, color, local or
geologic name if known (e.g., Boston Blue Clay or glacial till), odor,
presence of iron or other staining, and presence of organic matter,
shells, debris, or other unusual characteristics of the same.
If a soil split-spoon sample contains more than one soil type (for
example, the upper portion is silty sand and the lower portion is clay)
describe each type separately, and obtain separate jars of each type.
Record sampler type, blow counts, soil description, etc. on the boring
log (see Attachment A Visual Manual Descriptions).
One modification to the ASTM standard: Use "widely graded” and
"narrowly graded" instead of "well-graded" and "poorly graded."”
Attachment B provides a Percentage Diagram for Estimating
Composition by Volume. Based on the percent volume, the following
descriptions should be used:

1. “and” = 35-50%

2. “some” = 20-35%

3. “little” = 10-20%

4. “trace” = 1-10%

3. Limitations

GEI™

Certain projects or clients will require the use of other classification
systems. Other classification systems should not be used unless
specifically required by the client.

Some soil characteristics, such as plasticity and dilatancy, are difficult
to identify in the field during extremely cold or wet weather. The field
classification should be verified in the office after the samples have
returned to room temperature if samples were collected during extreme
weather conditions.

Q)
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e The ASTM Standard Test Method for Classification Soils for
Engineering Purposes, D2487 may be used in conjunction with the
Visual-Manual Method to confirm the soil classification.

4. References

Annual Book of ASTM Standards (1993), Section 4, v. 4.08 Soil and Rock;
Building Stones; Geosynthetics, D2488-90, Standard Practice for
Description and Identification of Soils (Visual-Manual Procedure),
American Society of Testing Materials (ASTM).

5. Attachments

Attachment A — Visual Manual Descriptions with example boring log
Attachment B — Percentage Diagram for Estimating Composition By Volume

6. Contact
Lynn Willey

©
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VISUAL-MANUAL DESCRIPTIONS

@ COARSE-GRAINED SOILS

Consultants

YELLOW

OLIVE

LIGHT
BROWN

BROWN

REDDISH
BROWN

RED

GRAY

BLACK

TYPICAL SOIL COLORS

GROUP SYMBOL GROUP NAME

<15% Sand —= WIDELY GRADED GRAVEL
GwW i >16% Sand ——— WIDELY GRADED GRAVEL WITH SAND

WIDELY GRADED
<5% Fines 4 NARROWLY GRADED

% Gravel >
% Sand

Fines = ML or MH
>15% Fines <
Fines = CL or CH
SOILS WITH
<50% FINES

\ <15% Sand — NARROWLY GRADED GRAVEL

»15% Sand —=— NARROWLY GRADED GRAVEL WITH SAND

Fines = CLor CH——— GW-GC — <15% Sand —— WIDELY GRADED GRAVEL WITH CLAY

>15% Sand — WIDELY GRADED GRAVEL WITH CLAY AND SAND

WIDELY GRADED Fines = ML or MH ——=— GW-GM ? <15% Sand ——=— WIDELY GRADED GRAVEL WITH SILT
GRAVEL : »15% Sand —== WIDELY GRADED GRAVEL WITH SILT AND SAND
~10% Fines

NARROWLY GRADED Fines = ML or MH——— GP-GM = <15% Sand —=— NARROWLY GRADED GRAVEL WITH SILT
: >15% Sand ——= NARROWLY GRADED GRAVEL WITH SILT AND SAND

Fines = CLorCH—=— GP-GC G <15% Sand ——— NARROWLY GRADED GRAVEL WITH CLAY

215% Sand ——=— NARROWLY GRADED GRAVEL WITH CLAY AND SAND

— <15% Sand ——=— SILTY GRAVEL
>15% Sand —— SILTY GRAVEL WITH SAND

Te— <15% Sand —=— CLAYEY GRAVEL
215% Sand ——== CLAYEY GRAVEL WITH SAND

" <15% Gravel——=— WIDELY GRADED SAND
SwW >15% Gravel—— WIDELY GRADED SAND WITH GRAVEL

WIDELY GRADED
<5% Fines 4 NARROWLY GRADED

% Sand >
% Gravel

Fines = ML or MH
>15% Fines <
Flnes = CL or CH

SP — <15% Gravel—— NARROWLY GRADED SAND

215% Gravel— NARROWLY GRADED SAND WITH GRAVEL

Fines = CLor CH——= SW-8C " <15% Gravel—=~ WIDELY GRADED SAND WITH CLAY

>15% Gravel—= WIDELY GRADED SAND WITH CLAY AND GRAVEL

WIDELY GRADED Flnes = ML or MH ——==— SW-SM <: <15% Gravel—=— WIDELY GRADED SAND WITH SILT
SAND : >15% Gravel—s— WIDELY GRADED SAND WITH SILT AND GRAVEL
~10% Fines

NARROWLY GRADED Fines = ML or MH——= SP-SM T <15% Gravel—— NARROWLY GRADED SAND WITH SILT
: 215% Gravel—=— NARROWLY GRADED SAND WITH SILT AND GRAVEL

Fines = CLor CH—=— SP-SC ? <15% Gravel—=— NARROWLY GRADED SAND WITH CLAY

>15% Gravel— NARROWLY GRADED SAND WITH CLAY AND GRAVEL

SM — <15% Gravel—* SILTY SAND

215% Gravel—=— SILTY SAND WITH GRAVEL

——.____\ <15% Gravel—"— CLAYEY SAND

>15% Gravel—— CLAYEY SAND WITH GRAVEL

U.8. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
12

3
I

% 4 10 40 200
| | | I |

COBBLES

GRAVEL SAND

| SILT CR CLAY

COARSE | FINE  [COARSE[ MEDIUM

100

1
T T
50 10 -3 1 05 0.1 0.05 0.01  0.005
GRAIN SIZE MILIMETERS

o O S S

ROUNDED SUBROUNDED SUBANGULAR ANGULAR

. GROUP NAME and (SYMBOL)

. Structure , if any. (stratified layer thicknesses, lenses,

varves, gradational changes)

. Describe sand, gravel and fines components, with

percentages, in order of predominance. Include max
g‘r)avel size. For test pits give percent cobbles and
ulders, by volume, and include max size.

. Color

5. Sheen, odor, roots, ash, brick, cementation, reaction

with HCL, etc.

. "Fill," local name or geologic name, if known
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FINE-GRAINED SOILS

VISUAL-MANUAL DESCRIPTIONS

SOILS WITH
>50% FINES

OL/OH

<30% plus No. 200 <: «<15% plus No. 200

15-25% plus No. 200
>30% plus No. 200 <

CL
% Sand >% of Gravel

% Sand <% of Gravel

LEAN CLAY
% Sand >% Gravel ————==— LEAN CLAY WITH SAND
% Sand <% Gravel —==— LEAN CLAY WITH GRAVEL

<16 % Gravel ————————— == SANDY LEAN CLAY

>15% Gravel ————== SANDY LEAN CLAY WITH GRAVEL
«15% Sand ——— == GRAVELLY LEAN CLAY

>15% Sand ——————==— GRAVELLY LEAN CLAY WITH SAND

<30% plus No. 200 T <15% plus No. 200

15-25% plus No. 200
>30% plus No. 200 <

ML
% Sand =% of Gravel

% Sand <% of Gravel

SiLT
% Sand >% Gravel —————= SILT WITH SAND
% Sand <% Grave] —— SILT WITH GRAVEL

<15 % Gravel —————== SANDY SILT

>16% Gravel ————————®=— SANDY SILT WITH GRAVEL
<15 % Sand ————== GRAVELLY SILT

>15% Sand ——— = GRAVELLY SILT WITH SAND

% Sand <% of Gravel

= FAT CLAY
% Sand >% Gravel ——————=— FAT CLAY WITH SAND
% Sand <% Gravel ———— FAT CLAY WITH GRAVEL

<15 % Gravel ———— = SANDY FAT CLAY

>156% Gravel ———==— SANDY FAT CLAY WITH GRAVEL
<15 % Sand ———— == GRAVELLY FAT CLAY

>16% Sand ——— = GRAVELLY FAT CLAY WITH SAND

<30% plus No. 200 <: <15% plus No. 200
15-25% plus No. 200

MH
% Sand >% of Gravel

>30% plus No. 200 <

% Sand <% of Gravel

ELASTIC SILT
% Sand >% Gravel ———=— ELASTIC SILT WITH SAND
% Sand <% Gravel ——— ELASTIC SILT WITH GRAVEL

<15 % Gravel ———— = SANDY ELASTIC SILT

>15% Gravel —————== SANDY ELASTIC CLAY WITH GRAVEL
<15% Sand —— == GRAVELLY ELASTIC SILT

>16% Sand ————————® GRAVELLY ELASTIC SILT WITH SAND

<30% plus No. 200 <: <15% plus No. 200

15-25% plus No. 200
% Sand >% of Gravel

«<30% plus No. 200 <: <15% plus No. 200
15-25% plus No. 200
CH
% Sand >% of Gravel
>30% plus No. 200 <

>30% plus No. 200 <

% Sand <% of Gravel

MM AR AL AL

ORGANIC SOIL
% Sand >% Gravel] —————=— ORGANIC SOIL WITH SAND
% Sand <% Gravel] —— ORGANIC SCIL WITH GRAVEL

<15 % Gravel ————————— SANDY ORGANIC SOIL

>16% Gravel —————= SANDY ORGANIC SOIL WITH GRAVEL
<15 % Sand ——— = GRAVELLY ORGANIG SOIL

>15% Sand GRAVELLY ORGANIC SOIL WITH SAND

ID OF INORGANIC FINE SOILS FROM MANUAL TESTS

Symbol | Name Dry Strength Dilatancy Toughness*

; . Low or thread cannot
ML Silt None to low Slow to rapid b Tornad
CL IE;:; Medium to high | None to slow| Medium

g . ow to medium one to slow ow to medium
MH E'gfl':'c Low to med None to s} Low to med

Fat ; ; ;
CH Clay High to very high None High
1. GROUP NAME and (SYMBOL) PEAT

CRITERIA FOR DESCRIBING PLASTICITY

2. Describe fines, sand, and gravel components,
in order of predominance. Include plasticity of
fines. Include percentages of sand and gravel.

3. Coler

4. Sheen, odor, roots, ash, brick, cementation,
torvane and penetrometer results, etc.

5. "Fill," local name or geologic name, if known

Peat refers to a sample composaed

primarily of vegetable matter in

varying stages of decompaosition.

The description should begin:

PEAT (PT) and need not include
aercentages of sand, gravel or
nes.

Description Criteria
Nonplastic A 1/8-in. (3 -mm) thread cannot be
ML rolled at any water content
Low The thread can barely be rolled and the
Plasticity  lump cannot be formed when drier than
ML, MH the plastic limit *
The thread is easy to roll and not much
Medium time is required to reach the plastic limit.
Plasticity The thread cannot be rerolled after
MH, CL reaching the plastic limit. The lump
crumbles when drier than the plastic limit
It takes considerable time rolling and
Hiah kneading to reach the plastic limit. The
Plasgcity thread can be rerolled several times after
CH reaching the plastic limit. The lump can

be formed without crumbling when drier
than the plastic limit

* Toughness refers to the strength of the thread near
plastic limit. The lump refers to a lump of soil drier
than the plastic, similar to dry strength.



BoRiNG Locarion _ Mdple Ave Sidewalk pate start/FnsH 2/ 14/07 - 2/15/07 BIOI

GROUND ELEVATION {NGVD) priLep gy &eologic: M. Costigan

GROUNDWATER EL. DATE Loceep gy T Kahl/M. Yake rora peprn () 22 | pe. | oF |

EL. DEPTH SAMPLE s

| _ PID JAR HS |2,
TYPE |BLOWS |PENIRECL  Remarks 23 SOIL AND ROCK DESCRIPTIONS

FT. FT. NO. | 6 IN. | IN.| N &
= =5 4" pavement Vs
- 5l 24| 0| 0.5 ppm 51: Redrove 0.5 to 3.5 ft. Recovery |I" WIDELY -
[ 55 |17t GRADED SAND (SW) ~85% sand, ~I0% gravel ]
B hard drilling O to 1" <5% nonplastic fines, brown. Contdins brick -
" 3to 4 fh, fragments and ash. Fill. ]
[ possible ]
- 5 — Botdaer 4| 52 NARROWLY GRADED SAND WITH SILT AND -
B 2| |2a|le| 20pmpm |T GRAVEL (5P-5M) ~65% mostly fine sand, ~25%
B =13 gravel to 3/4 inch ~10% non-plastic fines, brown. 7
- 7.5 9-10 Fill. -
- 53 24|16 0.0 ppm
- 2-| 53 (0-10": Similar to 52. /-
" 10 @ 53 (10"-16"": ORGANIC SILT (OL) ~I100% slightly -
C O plastic fines, dark gray, organic odor, contains 7
B <2E white shell fragments. .

) g
2.5 WOH v -
= 54| -2 |24|15] 0O ppm |O i
B I i
C 15 hard driling 54: Similar to 53, bot 6". 7
n aft 155 ft
B 55: SILTY SAND WITH GRAVEL (8M) ~60% mostly
n j fine sand, ~25% slightly plastic fines, ~15% gravel _
mad M MA P to 1/2 inch, olive. Glacial Till. -
o] |°| T2t !
25 R°"2°5 ?;f to Cl: SCHIST, hard, siight weathering at joint surfaces, -
N ) joints at ~30 degrees from horizontal and ]
= ~/ generdlly pardllel to foliation, gray. g
N Q Marlborough Formation. i
225 | |ci|R% |e0|54 S N
R 70% o ]
lost ~10
B gallons drill ]
5 fluid from 4
— 25 23 to 25 ft
B Bottom of Boring 25 ft 1
= Truck-mounted drill rig. 4-inch casing to 19 ft. e
[ 27 5 Safety-hammer with rope and cathead for SPT. ]
- Backfilled with drill cuttings. .
- 30 i
BLOWS PER 6 IN.—140 LB. HAMMER FALLING 30 IN. NOTES:

TG DRIVE A 2.0 IN. OD SPUT SPOON SAMPLER
PEN—PENETRATION LENGTH OF SAMPLER OR CORE BARREL
REC—RECOVERY LENGTH OF SAMPLE

RQD—-LENGTH OF SOUND CORES > 4 IN./ LENGTH CORED, %
S5—SPLIT SPOON SAMPLE
U—UNDISTURBED SAMPLES,

¥ GROUNDWATER

UF—FIXED PISTON
UO—OSTERBERG

I:  Groundwater at |0 ft depth
at start of day 2/15/07.

provecT 07999-0
DATE




EXAMPLE SOIL DESCRIPTIONS

SANDY SILT (ML) ~60% slightly plastic fines, ~40%
mostly fine sand, 1" thick layer of fine to medium sand
with <20% fines, gray.

LEAN CLAY (CL) ~90% maoderately plastic fines, ~10%
fine sand, olive. Boston Blue Clay. Sv = 0.5, 0.5, 0.8
tsf, Qp = 1.0, |.5, | & tof

Stratified CLAYEY SAND (5C) and WIDELY GRADED
SAND (5W) SC layers | to 2 inches thick consist of
fine sand with ~30% moderately plastic fines, gray.
SW layers | to 4 inches thick consist of fine to coarse
sand, ~10% gravel to 1/2 inch, <5% fines, brown.
Hydraulic Fill.

EXAMPLE ROCK DESCRIPTIONS

{O-9"x GRANITE, hard, one piece, joint surface slightly
weathered, pink.

{6-60"): PHYLLITE, joints ~ 45" generdlly parallel to
foliation, 9" to 44" moderate to severe jointing and
joint weathering. 44" to ©0" single piece, green-gray.

ARGILLITE, medium hard, moderately weathered jaints,
gray. Cambridge Argillite.

GEOPROBE AND ROTOSONIC

When SPTs are not performed, note sample density
(sands) or stiffness (clays) in description.

CRITERIA FOR DESCRIBING DILATANCY
OF FINE-GRAINED SOILS

Description Criteria

None No visible change in the spacimen

Water appears slowly on the surface
of the specimen during shaking and
does not disappear or disappears
slowly upon squeezing.

Slow

Water appears quickly on the surface
Rapid of the specimen during shaking and
disappears quickly upon squeezing.

SPT: Standard Penetration Test

30-inch drop with 140-lb hammer
1 3/4 to 2 1/4 tumns around cathead
2-inch Q.D. split spoon sampler

ENV'L TERMINOLOGY FOR SOIL DESCRIPTIONS

e Ash - Typically silt-size to medium sand-size.

» Do not use the term "cinders.” This is not a technical
term. Instead, use "ash,” "bumt wood," "burmnt material,”
or a similar term.

e Coal-like material - If it looks like coal but you aren't
sure.

s Clinker - Vitrified (glass-like) or heat-fused material.
Often bumed impurities in coal. Often looks like pumice,
but heavier.

» Slag - Similar to clinker, but normally refers to residue
from metal ore processing.

¢ Sheen - Iridescent petroleum-like sheen. Not to be
used for a "bacterial sheen," which can be distinguished
by its tendency to break up on the water surface at
angles. Petroleum sheen will be continuous and will not
break up.

» Stalned - Use with a color ("brown-stained") to indicate
that the soil is stained a color other than its natural
{unimpacted) color.

s Coated - Soil grains are coated with NAPL (oil, tar, etc.).
There is not enough NAPL to saturate the pore spaces.
("Split spoon sampler coated with brown oil." "Soil
grains coated with gray substance with slight
gasoline-like odor.™)

¢ Saturated - The entire sample pore space is saturated
with NAPL. If you use this term, be sure it is not water
saturating the pore spaces. Depending on viscosity, the
NAPL may drain from a soil sample. ("Sample saturated
with green, sticky substance.")

s Blebs - Discrete sphericals of NAPL in a soil matrix that
was not visibly coated or saturated. ("Occasional blebs

of reddish-brown tar.")

e Qil - Exhibits a petroleum odor, different from MGP
odors.

¢ Tar - Exhibits an MGP odor (e.g. naphthalene-like odor).

e Odors - Uss terms such as "naphthalene-like odor” or
"petroleumn-like odor.” Use modifiers (strong, moderate,
slight) to indicate odor intensity.



SM-003

Attachment B — Percentage Diagram for Estimating Composition By
Volume

Appendix 3 36,

*To convert the results Lo weight percentages, muitiply each volume percentage by the
specific gravity of that mineral and recalculate the resulting numbers so that they
sum to 100.

Source: Geology in the Field, Robert F. Compton, Page 361-362, 2001
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STANDARD OPERATING PROCEDURE
SM-004 Test Pit Excavation

1. Objective

The test pit is used to characterize geologic strata and collect representative
soil samples from these strata.

2. Execution

GEI™

Have contractors steam clean equipment before beginning field
activities.

Contact the owner to determine the location of underground utilities.
Verify, with the contractor, that local/regional utility clearance service
has been contacted. Ask subcontractor to provide local/regional utility
clearance service authorization number and record this in the field
notebook. Mark out/stake out the approximate excavation extent.
Clearance may require marking of subsurface explorations prior to
contacting utility clearance service.

Excavate the designated area using a backhoe to the dimensions
indicated in the Field Plan. Place excavated material that has
suspected and/or visible contamination on a plastic liner away from the
excavation.

During excavation, monitor ambient air for Volatile Organic
Compounds (VOCs) or other contaminants of concern. Record
readings in field notebook (see SOP FD-001 Field Notebook).

Describe sidewall strata, test pit dimensions, and soil classifications on
test pit log (see SOP SM-003 Soil Classification). Record the
presence and size of existing obstructions and any existing
foundations. Take photographs of excavation sidewalls.

Label sample bottles (see SOP SC-002 Sample Handling).

Collect soil samples from the test pit sidewalls and bottom at
designated depths, at strata changes, or based upon field screening
using equipment (backhoe bucket, stainless steel remote sampler,
etc.) designated in the field plan. Do not enter a test pit unless side
slopes satisfy Occupational Safety and Health Administration (OSHA)
regulations and other health and safety concerns have been
addressed.

Transfer sample to the appropriate glassware with a decontaminated
stainless steel trowel or spatula (see Equipment Decontamination
SOP).

Store samples on ice in a cooler (see SOP SC-002 Sample Handling
and SOP FD-003 Chain-of-Custody).

Screen soil samples for VOCs or other contaminants of concern and
record results in the field notebook.

©
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Backfill excavation as soon as possible with material designated in
field plan. Segregate contaminated soil as necessary (see SOP SC-
003 IDW). Properly identify segregated material and secure as
designated in the field plan.

Measure dimensions of excavation and record in the field notebook.
Sketch dimension and location of the test pit relative to a site reference
point and record in the field notebook. Note the sample locations by
number on a cross section sketch and plan view sketch.

3. Limitations

At all times, follow safety procedures as defined in the site-specific
Health & Safety Plan.

NEVER CLIMB INTO THE EXCAVATION TO COLLECT A SOIL
SAMPLE unless the excavation is shored or the sidewalls are sloped in
accordance with OSHA regulations and all proper personal protective
safety precautions have been considered and implemented.

Terminate excavation if the flow of ground water into the excavation
adversely affects the stability of the excavation (i.e., slumping). Make
sure to note in the field notebook the depth to ground water.

Terminate excavation if drums, tanks, or other potential sources of
contamination are observed. Record visible drum markings, labels,
and any other pertinent information on the test pit log and in the field
notebook. Photograph drums and materials.

Do not leave an open excavation unattended without isolating it from
passerby and vehicular traffic.

4. References
Earth Manual (1968), United States Department of the Interior, Bureau of

Reclamation, United States Government Printing Office, Washington,
D.C., pp. 134-139.

OSHA Standards for Excavations, Department of Labor, Federal Register,

29 CFR Part 1926, Aug. 9, 1994.
5. Attachments

None

6. Contact

Douglas Bonoff

GEI™

©
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STANDARD OPERATING PROCEDURE
GW-001 Water Level Measurement

1. Objective

The purpose of this Standard Operating Procedure (SOP) is to set guidelines
for the determination of the depth to water in an open borehole, cased

borehole,

monitoring well, or piezometer.

2. Execution

©

G El Consultants

Prior to collecting water level measurements all wells should be
opened to the atmosphere and allowed to equilibrate prior to
collecting groundwater elevation measurements.
All groundwater level measurements need to be performed in the
shortest possible timeframe (no more than four hours).
Groundwater levels are measured using an electronic ground
water-level indicator which has a cable divided into incremental
measurements of 0.01 feet and two conductors forming a probe.
When ground water is encountered, the circuit is completed and a
light, meter, or audible buzzer is activated. The depth to ground
water is then measured from this point to the reference mark on the
inner casing of the monitor well.
All ground water-level measurements should be made from the
same marked reference point at the top of the inner well casing. A
licensed surveyor must mark the reference point.
If no discernable survey mark is observed on the inner casing, the
ground water-level measurement should be read from the highest
point of the inner casing.
If no survey mark is observed on the inner casing, it should be
noted with the ground water-level data and the highest point of the
casing must be marked for future reference.
Measurements should be made three to four times to confirm the
measurement. Each time a measurement is made it should be
determined to the nearest one-hundredth of a foot (0.01).
Certain situations may necessitate that all water level
measurements at a given site should be collected within a shorter
than 24-hour period. These situations may include:

1. The magnitude of the observed changes between wells

appears too large.

2. Changes in atmospheric pressure.

3. Aquifers which are tidally influenced.

4. Aquifers affected by river stage, impoundments, and/or

unlined ditches.

1of3 SOP No. GW-001
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5. Aquifers stressed by intermittent pumping of production
wells.

6. Aquifers being actively recharged due to precipitation
events.

7. Occurrence of pumping.

All well measurements should be performed the same day, prior

to the evacuation of any wells which may influence groundwater

elevations in the area of the investigation.

Measurements should be collected from the same survey point,

and to avoid any procedural differences, preferably by the same

person and measuring tape.

The following items should be recorded on field data sheets while

collecting groundwater level measurements:

1. Diameter of protective outer casing
2. Security and integrity of the well
3. The number of the well

4. Inner diameter and construction material of the inner well

casing

Total depth of the well from the top of the inner casing or

surveyor’s mark, if present (measured to 0.01 foot)

6. Depth from the top of the inner casing to ground water
(recorded to 0.01 foot accuracy)

7. Thickness of floating product, if any. (See SOP GW-002
NAPL Measurement.)

8. Calculation of the linear feet of water in the well by
subtracting the depth to ground water from the total depth
of the well.

9. Calculation of the water table elevation in the well by
subtracting the depth to ground water from the top-of -
casing elevation.

o

3. Limitations

GEl

©
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Groundwater levels should be obtained from all wells in a network
prior to sampling the first well.

All wells should be sampled.

Weak batteries in these units frequently produce weak or gradual
auditory and/or visual responses, making it difficult to accurately
determine when the probe of the unit has come in contact with
ground water. As such, it is recommended that electronic ground
water-level indicators be tested before they are brought out into
the field.

Note that electronic ground water-level indicators will not respond
to distilled water, so distilled water should not be used to test
these units.
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e Wells that are not plumb may result in probe contact with the side
of the well casing providing a false measurement. Once the probe
has come in contact with ground water in the well, water may be
trapped by capillary action between the probe and the well casing.
If this happens, the unit may continue to signal even after the
probe has been raised above the ground water surface. The
deeper the well, the more likely this problem may occur. To
correct this, the cable should be raised several feet above the
water and shaken to remove water from the probe. A new ground
water-level measurement should then be collected. If the signals
from the unit are not abrupt or reproducible, the probe may need
to be reeled up to the surface and dried off before re-attempting
another measurement.

e Accumulation of sediment, organic material, or floating debris on
the probe may also result in gradual or non-reproducible readings.
Wells that are constructed with metal inner casings may lead to
difficulties in collecting reproducible ground water-level
measurements because the inner sides of the well casing are
conductive.

e In some cases, a rubber grommet or metal centralizer may need
to be placed on the probe so that the probe is not allowed to
come in contact with the inner casing. Ground water-level-
measuring equipment should be properly decontaminated
between wells and piezometers to avoid cross contamination.

e Once a well has been located and properly identified, the field
measurements listed below should be noted in a field logbook. Be
certain that the proper well is being measured. The
misidentification of a sampling point in the field will result in
erroneous data that may result in incorrectly constructed contour
maps.

4. References

U. S. EPA Environmental Response Team Standard Operating
Procedures SOP: 2043,"Water Level Measurement” REV: 0.0, 10/03/94.

U. S. EPA Environmental Response Team Standard Operating
Procedures SOP: 2044,” Monitor Well Development” REV: 0.1, 10/23/01.

5. Attachments
Attachment A — Monitoring Well Sampling Record

6. Contact
Brian Conte

Q)
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PID Reading

Job Number

Location

Well Number

Pre-Development Information

Water Level

One Purge Vol

Water Characteristics

Job Name

Page 1 of 1

MONITORING WELL SAMPLING RECORD

By Date

Measurement Datum

Time (start)

Total Depth of Well

Three Well Volume

Color Clear Cloudy
Odor None Weak Moderate T Strong
Any films or immiscible material None o
Volume Time pH Temp (EC) Coniﬂi?a.mce Turbidity DO Conc. ORP (mV) | TDS
(gal) (@S/cm) (NTU) (mgl/L)
Total Volume Removed (gal) pH
Temperature (EC) Specific Conductance (®S/cm)
DO Concentration (mg/L) ORP (mV)
TDS
Post Development Information Time (Finished)
Water Level Total Depth of Well
Approximate Volume Removed (gal)
Water Characteristics
Color Clear Cloudy
Odor None Weak " Moderate T Strong
Any films or immiscible material "None T

Comments:

H:\STAFDATA\SOPS\SECTION 9 - GROUNDWATER (GW)\ATTACHMENT\ATTACHMENT A - MONITORING WELL SAMPLING RECORD.DOC
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STANDARD OPERATING PROCEDURE
GW-002 Light Non-Aqueous Phase Liquid (LNAPL) Measurement

1. Objective

Accurate and repeatable measurement of the thickness of Light Non-Aqueous
Phase Liquids (LNAPLS) contained in monitoring wells.

2. Execution

Two procedures for measuring LNAPL are provided below: clear bailer and
Interface Probe. Neither method is ideal, however, due to difficulties
associated with the Interface Probe, use of the clear bailer is the preferred
method to identify and estimate thickness of floating product in monitor wells.

2.1.Clear Bailer

e Determine depth to the surface level of the LNAPL layer.

e Record depth.

e Lower a clear bailer into the well and slowly into the product,
being careful not to submerge the baliler.

e Raise the bailer and measure product thickness.

e Once the product thickness is known, the depth to ground water
may be determined (See calculation below).

e This method has inaccuracies because successful use of the
bailer is dependent upon the expertise of the operator and
assumes the check valve does not leak upon retrieval.

2.2.Interface Probes

e Decontaminate Interface Probe prior to use.

e Check battery and replace if necessary.

e Check the unit is functioning correctly. Note: De-ionized water
will not provide a correct reading.

e Measure the hydrocarbon/air interface first by going from air to
the LNAPL surface to prevent dripping hydrocarbons from
enhancing the thickness reading.

e Record the reading.

e Measure the hydrocarbon/water reading by lowering the Interface
Probe past the LNAPL layer quickly minimizing the contact time of
the probe within the hydrocarbon phase.

e DNAPL can also be measured by quickly lowering the Interface
Probe past the LNAPL layer and to the bottom of the well noting
any audio or visual indications of DNAPL.

e The optical sensor on interface probes may become damaged if
solvents are used to clean product from the probes.

©
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The optical sensor may become smeared when used to measure
product, rendering pinpoint accuracy to an estimate at best.

Close attention to decontamination procedures will improve
accuracy, operational life, and reduce the risk of cross
contamination with other wells.

3. Limitations

When a LNAPL thickness is measured in a monitoring well it will
usually exhibits an apparent thickness rather than an actual
thickness. This apparent thickness is caused when LNAPL from
within and above the capillary fringe migrates into the monitoring
well causing the ground water-level to become depressed below
the surrounding capillary fringe area. As a result, LNAPL will
continue to flow into the well until equilibrium is reached causing
an apparent LNAPL thickness, which is greater than the actual
thickness.

LNAPL thickness can be affected by fluctuations in the water
table. In some cases, an LNAPL'’s thickness may decrease when
the water table rises, while its thickness increases as the water
table drops. In other cases, fluctuating water tables may cause
sudden appearances and disappearances of LNAPL layers.
Monitoring points with LNAPLs can pose a problem when
measuring the level of ground water. Floating LNAPLs can
depress the ground water-level in a monitoring well or piezometer
and distort the measurement. Therefore, the Corrected Depth
(CD) formula shown below should be applied to ground water-
level measurements in monitoring points where LNAPLs are
present:

CDTW = Static DTW — (PT x G)
CDTW = Corrected Depth to Ground water
DTW = Depth to Ground Water (Static)
PT = Measured Product Thickness
G = Specific Gravity (density of free product / density of water)

4. References

6. Contact

Uu. S

EPA Environmental Response Team Standard Operating

Procedures SOP: 2043,"Water Level Measurement” REV: 0.0, 10/03/94.

5. Attachments
Attachment A - Monitoring Well Sampling Record

Brian Conte

GEl

@
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PID Reading

Job Number

Location

Well Number

Pre-Development Information

Water Level

One Purge Vol

Water Characteristics

Job Name

Page 1 of 1

MONITORING WELL SAMPLING RECORD

By Date

Measurement Datum

Time (start)

Total Depth of Well

Three Well Volume

Color Clear Cloudy
Odor None Weak Moderate T Strong
Any films or immiscible material None o
Volume Time pH Temp (EC) Coniﬂi?a.mce Turbidity DO Conc. ORP (mV) | TDS
(gal) (@S/cm) (NTU) (mgl/L)
Total Volume Removed (gal) pH
Temperature (EC) Specific Conductance (®S/cm)
DO Concentration (mg/L) ORP (mV)
TDS
Post Development Information Time (Finished)
Water Level Total Depth of Well
Approximate Volume Removed (gal)
Water Characteristics
Color Clear Cloudy
Odor None Weak " Moderate T Strong
Any films or immiscible material "None T

Comments:

H:\STAFDATA\SOPS\SECTION 9 - GROUNDWATER (GW)\ATTACHMENT\ATTACHMENT A - MONITORING WELL SAMPLING RECORD.DOC
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STANDARD OPERATING PROCEDURE
GW-003 Low Flow (Low Stress) Groundwater Sampling

1. Objective

Outline a method to collect groundwater samples that accurately and
precisely represent the aquifer conditions. Low-flow purging is limited to wells
that, with sustained pumping, exhibit no continuous drawdown.

2. Execution

G El Consulta

©

Record all activities in the field notebook (see SOP FD-001 Field
Notebook) and on Attachment A - Monitoring Well Sampling Record.
Use a separate form for each sampling location and event.

Calibrate PID, pH, temperature, Specific Conductance (SC), turbidity,
Dissolved Oxygen (DO), and Oxidation-Reduction Potential (ORP)
meters.

Start at the well known, or believed to have the, least contaminated
groundwater and proceed systematically to the well with the most
contaminated groundwater. Check the well, the lock, and the locking
cap for damage or evidence of tampering.

Record observations.

Being careful to not disturb the water column, slowly and gently
measure the depth to water with a water level probe and/or oil water
interface probe. Do not measure depth to well bottom at this time
(wait until sampling has been completed). Measure water level to the
nearest 0.01 foot from the top of casing and the highest point (or "V"
notch) on the Polyvinyl chloride (PV. If the top of casing cannot be
used, note the reference location. Mark the datum point with an
indelible marker and note reference location in field book.

Attach the in-line flow-through the cell at the discharge end of the
pump and provide shade for the flow-through cell.

Slowly and gently insert the pump intake tubing to the middle of the
saturated screened interval, open borehole, or to the pre-determined
sampling depth. The pump intake must be kept at least two (2) feet
above the bottom of the well to prevent disturbance or suspension of
any sediment or Non-Aqueous Phase Liquid (NAPL) present in the
bottom of the well. Record the depth of the pump intake.

Start the pump on the lowest setting and increase slowly until flow
begins. Adjust the pumping rate so that drawdown in the well is
minimal (0.3 feet or less). Use a pumping rate between 100 to 1,000
milliliters per minute (mL/min) (or approximately 0.1 to 1 quarts per
minute). Measure rates with a graduated container every 3 to 5
minutes and record. The minimum purge volume will be twice the
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combined volumes of the sampling string (i.e. pump, tubing, and flow-
through cell).

While purging, record water levels every 3 to 5 minutes. A steady
state flow rate will be maintained that results in a stabilized water
level with a drawdown of 0.3 feet or less.

After pumping at least two volumes of the sampling string, monitor
and record, every 3 to 5 minutes, the water quality indicator
parameters that include: pH, temperature, specific conductance, and
turbidity. If specified in the field sampling plan, also include DO and
ORP.

Purging is complete when, after three consecutive measurements,
the water quality parameters have stabilized as follows:

pH (+/- 0.2 standard units)

temperature (+/- 0.2° C)

SC (+/- 5% pmhos/cm)

turbidity (+/- 5 NTU)

DO (+/- 0.2 mg/L or 10%, whichever is greater)

ORP (+/- 20 mV or 10%, whichever is greater)

Dispose of purge water according to the field plan.

Collect the samples.

Following purge, disconnect the flow-through cell and fill all
containers from the discharge end of the tubing. Collect samples at a
flow rate equal to or less than the steady state purge rate.

Fill sample containers directly from the sampling device in order of
decreasing volatility (i.e., Volatile Organic Compounds (VOC)
samples will be collected first; see SOP SC-002 Sampling Handling).
If not using dedicated equipment, remove sampling device and
decontaminate (see SOP QA-001 Equipment Decontamination).
Store samples in a cooler between 2°C and 6°C for transport to the
laboratory.

Measure depth to bottom of well.

Secure the well cap.

oA LNE

3. Limitations

GEI™

At all times, follow safety procedures as defined in the site-specific
Health and Safety Plan.

Prior to departure for the field, obtain available information on well
construction for use in field investigation (i.e., screen and riser
material, well diameter and depth, screened interval, optimum
sampling depth, etc.).

If using dedicated equipment, install equipment into well at least 24
hours before sample collection to minimize disturbance of the water
column and/or suspension of sediments or NAPL on bottom.

@
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e Measure the depth to water twice.

e Measure the well bottom after sampling to avoid disturbance of water
column and/or suspension of sediments or NAPL at the bottom of the
well.

e To prevent cross-contamination between wells, it is strongly
recommended that dedicated, in-place pumps (and tubing) be used.

e |If the water quality indicator parameters do not stabilize after 2 hours,
then either continue purging or, contact the Project Manager.

e The key indicator parameter for VOCs is DO. The key indicator
parameter for all other samples is turbidity.

e Turbidity and DO usually require the longest time to achieve
stabilization. The pump must not be removed from the well between
purging and sampling.

e All sample containers are to be filled with minimal turbulence by
allowing the groundwater to flow from the tubing gently down the
inside of the container.

e Field filtering for metals is not necessary if using low-flow sampling
(turbidity must be less than 5 NTU). Field filtering is not allowed
unless authorized under the project sampling plan.

e Be aware of any preservatives in the sample bottles and handle with
care, in accordance with the Health and Safety Plan.

4. References

Standard Reference for Monitoring Wells (April 19, 1991), Massachusetts
DEP, DEP Publication No. WSC-310-91.

Low-Flow (Minimal Drawdown) Ground-Water Sampling Procedures
(1996), R.W. Puls and M.J. Barcelona, U.S. Environmental Protection
Agency, EPA/540/S-95/504.

Reproducible Well-Purging Procedures and VOC Stabilization Criteria for
Ground Water Sampling (1994), M.J. Barcelona, H. A. Wehram, and M.D.
Varljen, Ground Water, Vol. 32, No. 1, 12-22.

Low-Flow Purging and Sampling of Ground Water Monitoring Wells with
Dedicated Systems (1995), R.W. Puls, and C.J. Paul, Groundwater
Monitoring and Review, Summer 1995 116-123.

Ground Water Sampling Procedure Low Stress (Low Flow) Purging and
Sampling, (1998), Ground-Water Sampling SOP, Final, U.S.
Environmental Protection Agency, Region I, March 16, 1998.

RCRA Ground-Water Monitoring: Draft Technical Guidance, (1993), U.S.
Environmental Protection Agency, EPA/530-R-93-001.

Q)
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To Filter, or Not to Filter, That is the Question, (1997), Special Topics
Subcommittee Letter Report EPA-SAF-EEC-LTR-97-011, April 29, 1997,
Meeting, U.S. Environmental Protection Agency, Science Advisory Board
Environmental Engineering Committee, September 5, 1997.

Should Filtered or Unfiltered Groundwater and Surface Water Samples be
Collected for the Risk Assessment?, (1995), MCP Q&A: Subparts | and J,
Special #4, Bureau of Waste Site Cleanup, Massachusetts Department of
Environmental Protection (DEP), February, 1995.

5. Attachments
Attachment A - Monitoring Well Sampling Record

6. Contact
Brian Conte

©
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PID Reading

Job Number

Location

Well Number

Pre-Development Information

Water Level

One Purge Vol

Water Characteristics

Job Name

Page 1 of 1

MONITORING WELL SAMPLING RECORD

By Date

Measurement Datum

Time (start)

Total Depth of Well

Three Well Volume

Color Clear Cloudy
Odor None Weak Moderate T Strong
Any films or immiscible material None o
Volume Time pH Temp (EC) Coniﬂi?a.mce Turbidity DO Conc. ORP (mV) | TDS
(gal) (@S/cm) (NTU) (mgl/L)
Total Volume Removed (gal) pH
Temperature (EC) Specific Conductance (®S/cm)
DO Co