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1.0 INTRODUCTION

This Remedial Action Work Plan (RAWP) reviews OHM Remediation Services Corp.’s
(OHM) approach to implementation of the scope of work under Delivery Order No. 0062 of
Navy Atlantic Division (LANTDIV) Contract N62470-93-D-3032. Several other plans have
been developed for this delivery order and are to be considered as complementary components
to this work plan. They include:

Site-Specific Health & Safety Plan (SHSP)

Environmental Protection Plan (EPP) (included herein as Section 3.0)
Construction Quality Control Plan (CQCP)

+ Sampling and Analysis Plan (SAP) (included herein as Section 7.0)

[ )

This RAWP identifies and describes how OHM will implement the major tasks encompassing
the remedial action for Operable Unit No. 1 (OU No. 1) in conformance with the contract
requirements. It includes the following sections:

+  Section 2.0 Remedial Action Objectives

+ Section 3.0 Environmental Protection Plan

» Section 4.0 Site Preparation and Mobilization

« Section 5.0 Material Excavation

+ Section 6.0 Transportation and Disposal Plan

+ Section 7.0 Verification Sampling and Analysis Plan
» Section 8.0 Site Restoration

« Section 9.0 Demobilization/Final Report

1.1 SITE BACKGROUND

MCB Camp Lejeune was placed on the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), National Priorities List (NPL) effective October
4, 1989 (54 Federal Register 41015, October 4, 1989). Subsequent to this listing, the United
States Environmental Protection Agency (USEPA) Region IV, the North Carolina Department
of Environment, Health and Natural Resources (NCDEHNR) and the United States
Department of the Navy (DoN) entered into a Federal Facilities Agreement (FFA) for MCB
Camp Lejeune. The primary purpose of the FFA was to ensure that environmental impacts
associated with past and present activities at MCB Camp Lejeune were thoroughly investigated
and appropriate CERCLA response/Resources Conservation and Recovery Act (RCRA)
corrective action alternatives were developed and implemented as necessary to protect the
public health and the environment.

Following a CERCLA Remedial Investigation (RI) and Feasibility Study (FS) of OU No. 1 in
1993 and 1994, the DoN, Naval Facilities Engineering Command, LANTDIV contracted
Baker Environmental, Inc. (Baker) to develop a remedial design for the remediation of
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contaminated soil. The scope of this soil remediation effort includes the removal,
transportation and disposal of pesticides and polychlorinated biphenyl (PCB) contaminated
soils from four areas of concem (AQOC) with Sites 21 and 78.

1.2 SITE DESCRIPTION

Camp Lejeune is a training base for the U.S. Marine Corps, located in Onslow County, North
Carolina. The base covers approximately 170 square miles and includes 14 miles of coast line.
MCB Camp Lejeune is bounded to the southeast by the Atlantic Ocean, to the northeast by
State Route 24, and to the west by U.S. Route 17. The town of Jacksonville, North Carolina
is located north of the Base. The remedial action area, OU No. 1, is one of 13 operable units
within Camp Lejeune. An "operable unit" as defined by the National Contingency Plan (NCP)
is a discrete action that comprises an incremental step toward comprehensively addressing site
problems. OU No. 1, which covers an area of approximately 690 acres, is comprised of three
sites: Sites 21, 24 and 78. OU No. 1 is located approximately 1 mile east of the New River
and two miles south of State Route 24. The Operable Unit is bordered to the northwest by
Holcomb Boulevard, to the northeast by Sneads Ferry Road, to the southwest by Main Service
Road, and to the southeast by Cogdels Creek (see Figure 1).

Site 21 is located within the northwest section of Site 78. The site is bordered by Ash Street to
the southwest, Center Road to the southeast, and a wooded area to the northwest. A dirt road
surrounds most of the site along with surface drainage ditches. The southern and central
portions of the site (approximately 220 feet by 900 feet) include several fenced-in areas, while -
the northemn section (approximately 500 feet long) is an open area. A water tower is located in
the fenced portion of the site. Surface cover within the site consists of gravel, sandy soil, and
concrete with a few vegetated areas. The southern portion of the site is periodically utilized for
storage by Marine Corps reserve units. Currently this portion of the site is being used for
storage of military vehicles.

Three primary AOCs were identified at Site 21. They are the Former PCB Transformer
Disposal Area (AOC 1) and the Former Pesticide Mixing/Disposal Area (AOCs 2 and 3).
Figure 1 shows the location of these three AOCs. The Former Transformer PCB Disposal
Area is located in the northeastern portion of the site, and the Former Pesticide
Mixing/Disposal Area is located in the southwestern portion of the site. With the exception of
a small, slightly depressed area at the northern portion of the site, which may have been the
former transformer oil disposal pit, there are no visual signs of waste disposal throughout the
site. The contaminants of concern (COCs) at AOC 1 and AOC 2 are PCBs. The COCs at
AQC 3 are pesticides including 4,4’-DDD, 4,4’-DDT, and chlordane.
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Site 78 encompasses the industrial area of MCB, Camp Lejeune and is bordered by Holcomb
Boulevard, Sneads Ferry Road, Duncan Street, and Main Service Road. This area is
comprised of maintenance shops, warehouses, painting shops, printing shops, automobile
body shops, and other similar industrial facilities. Site 78 covers approximately 590 acres.
With the exception of buildings, the majority of the site area is paved (e.g., roadways, parking
lots, loading dock areas, and storage lots), however, there are many small lawn areas
associated with individual buildings within the site and along lengthy stretches of roadways.
In addition, there are several acres of woods in the southern portion of the site. Recreational
ball fields and a parade ground are located in the southwest comer of the site.

One soil AOC has been identified within Site 78, a grassed area on the northeast side of
Building 1502 (AOC 4). Figure 1 shows the location of AOC 4. The COCs at AQC 4 are
pesticides including 4,4’-DDD, 4,4’-DDT, and chlordane.

1.3 SITE HISTORY

Site 21 has had a history of pesticide usage and reported transformer oil disposal. The site was
used as a pesticide mixing area and as a cleaning area for pesticide application equipment from
1958 to 1977. This area, the Former Pesticide Mixing/Disposal Area, was reported to be
located in the southeast corner of the lot (the exact location is not documented). Chemicals
reportedly stored and handled at this site included diazinon, chlordane, lindane, DDT,
‘malathion (46 percent solution), mirex, 2,4-D, silvex, dalapon and dursban. Small spills,
discharge of washout fluids, and indiscriminate disposal are believed to have occurred in this
area. In 1977, before these mixing/cleaning activities were moved to a different location,
overland discharge of washout fluids was estimated to be approximately 350 gallons per week.
It is not clear for how long this discharge of washout fluids occurred.

The Former Transformer Oil Disposal Pit was located in the northeastern portion of the site.
The pit was reportedly used as a disposal area for transformer oil during a one year period
between 1950 and 1951. The pit reportedly measured 25 to 30 feet long by 6 feet wide by
8 feet deep. Sand was occasionally placed in the pit when oil was found standing in the
bottom of the pit. The total quantity of oil disposed in this pit is unknown. A small area,
slightly depressed in elevation, which may be the former oil pit, is evident in the northern
portion of Site 21.

Site 78, constructed in the late 1930s, was the first developed area at MCB, Camp Lejeune. It
was comprised of approximately 75 buildings and facilities including maintenance shops, gas
stations, administrative offices, commissaries, snack bars, warehouses, and storage yards.
There is presently no known uncontrolled disposal of wastes related to the various industrial
activities at the site. Due to the industrial nature of the site, many spills and leaks have
occurred over the years. Most of these spills and leaks have consisted of petroleum-related

OHM Project 16866RAWP Remedial Action Work Plan March 1995
Information herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM Remediation
Services Corp.

1-4



)

*==_ (OHM Remediation
= Services Corp. REMEDIAL ACTION WORK PLAN

products and solvents from underground storage tanks (USTs), drums, and uncontained waste
storage areas.
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2.0 REMEDIAL ACTION OBJECTIVES

In accordance with Section 121(d)(1) of CERCLA, remedial actions must attain a degree of
clean-up which assures protection of human health and the environment. Remedial goals have
been based on meeting an Applicable or Relevant and Appropriate Requirement (ARAR), or a
site-specific risk based action level. Soil remedial goals were established based on ARARs or
risk-based action levels for the protection of public health or groundwater.

2.1 REMEDIAL ACTION OBJECTIVES FOR SOIL

The remedial objective for soil areas of concern is to remove and dispose of the contaminated
soils in OU No. 1, AOCs 1 through 4 which have contaminants of concern exceeding the
established remediation goals. The low levels of PCBs detected in the soils do not justify on-
site treatment. Under this approach, removal and off-site disposal potential risks due to
contaminated soil exposure will be reduced.

The remediation goals for OU No. 1 were provided in the final design package Basis of
Design Report by Baker Environmental dated November 11, 1994. Table 2.1 presents the
applicable requirements for contaminated soil in AOC 1 through AOC 4.

Table 2.1
Remediation Goals for QU No. 1 -Soil Remediation
Media Contaminant of Concern Remediation Goal Unit
Soil 44’-DDD 12,000 ug/kg
4,4’-DDT 8,400 ug/kg
Chlordane (total) 2,200 ug/kg
PCBs (total) 370 ng/kg

The primary contaminants of concern for AOCs 1 and 2 are PCBs (Aroclor-1260) and for
AQCs 3 and 4 pesticides including 4,4’-DDD, 4,4’DDT and chlordane. Although other
Aroclors and metabolites of DDT were detected, the aforementioned PCB and pesticide
compounds represent the primary constituents of concern. Soil in each of the AOCs will be
excavated and disposed of off-site (incineration). Table 2.2 summarizes the estimated volumes
of soil from each AOC, and the proposed method of management.

Table 2.2
Summary of Soil Areas of Concern

Area of Excavation Depth of Excavation Volume Method
AOC No. (sq. ft.) (ft.) (c.y.)
1 3,070 1 115 Incineration
2 610 1 25 Incineration
3 5,660 1 210 Incineration
4 1,300 1 50 Incineration
OHM Project 16866RAWP Remedial Action Work Plan March 1995

Information herein is proprietary and confidential and to be used or released to others only with explicit writien permission of OHM Remediation

Services Corp.

2-1




3.0 ENVIRONMENTAL PROTECTION PLAN

This Environmental Protection Plan (EPP) has been prepared in accordance with standard
OHM policies and procedures. The EPP provides specific information relating to the scope of
work under Delivery Order No. 0062 Removal of Contaminated Soil, Sites 21 and 78
Operable Unit. No. 1 The plan will provide site-specific information for:

+ Land resources management

»  Water resources management

« Air and noise pollution control

» Non-compliance/corrective action
+ Post-evacuation cleanup

The control of environmental pollution will consider air, water and land impacts, as well as
noise and solid waste management.

The land resources within the property of MCB Camp Lejeune, but outside the limits of
permanent work, will be preserved in their condition or restored to a condition after completion
of construction that does not detract from the appearance of the area. As much as is practical,
construction activities will be limited to areas defined by the plans and specifications.

3.1 HISTORICAL AND ARCHAEOLOGICAL FINDS

Although the presence of historical artifacts is not anticipated, if a historical artifact is
encountered during field operations, OHM will stop work and notify the NTR. The NTR will
be responsible for contracting federal, state, and local authorities to determine if the site may
contain other important historical artifacts, and whether this site qualifies for possible
placement on the National Registrar of Historical Places. Field operations will not resume
until the NTR issues a written authorization to proceed.

3.2 TEMPORARY CONSTRUCTION ROADS

The construction of all temporary construction roads in and around the project site will be
performed in a manner as to minimize the impact to the natural environment. Water will be
used for dust control, as necessary. It is not expected that a significant number of construction
roads will be necessary during removal action.

3.3 PROTECTION OF TREES AND SHRUBS

Prudent steps will be taken to protect trees and shrubs outside of the excavation zone as
necessary. Those trees and shrubs within the excavation zone will be removed by the Forestry
Division except for tree roots located in the excavation zone. All trees and shrubs removed as
a result of the construction activities will be cut into manageable pieces and moved from the

OHM Project |6866RAWP Remedial Action Work Plan March 1995
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project site so as not to interfere with operations. Precautions will be taken to minimize the
construction activities’ impact on existing vegetation and will include but not be limited to:

» Utilization of existing or temporary construction roads only

+ Closely supervised equipment operators with an emphasis placed on preservation of
vegetation in non-work areas

«  Proper guidance of heavy equipment and truck operators by site personnel to minimize
damage to adjacent vegetation not directly affected by construction activities

» Utilization of equipment appropriately designed and sized for precise excavation
3.4 RESTORATION

Upon completion of the field construction activities, disturbed areas will be seeded. Prior to
seeding and fertilization, lime will be applied as a soil amendment for pH adjustment at a rate
of approximately 40 pounds per acre.

Any trees or other landscape features damaged by equipment will be restored if practical by
trimming of damaged limbs and application of tree dressing. Damaged trees which cannot be
restored will be felled, limbed and left on-site. Soil will be placed and compacted around any
root systems exposed during excavation activities.

3.5 WATER RESOURCES PROTECTION

New River and Beaver Dam Creek are located near Sites 21 and 78 and could possibly be
impacted by construction activities if proper sediment and erosion protection measures are not
taken. To protect against damage, stormwater surface run-off leaving the site will be
controlled by temporary erosion/sediment control techniques such as berms, silt fencing and
grading. The area of bare soil exposed at any one time by construction activities will be held at
a minimum.

3.5.1 Erosion Sediment Control

Prior to disturbance of native vegetation and soils, temporary erosion/sediment control will be
established on the down gradient side of each excavation. Control techniques to be utilized
will involve silt fencing.

Silt fencing will be installed with the fabric a minimum of 6 inches below grade and extending
36 inches above grade and fastened to posts no more than 6 feet apart. The posts will be
installed with a minimum of 24 inches below grade and extend a minimum of 36 inches above

OHM Project 16866RAWP Remedial Action Work Plan March 1995
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grade. Fabric will be attached to the upslope side of the posts using 1-inch staples or tie wires.
Silt fences will be inspected after every rain and daily during extended rain fall. Accumulated
sediment will be removed before the depth reaches 12 inches.

3.5.2 Spill Control

Measures will be taken to prevent chemicals, fuels, oils, greases, bituminous materials and
contaminated materials from entering streams, rivers or lakes. Absorbants will be available to
solidify any leaks outside containment and any soil contaminated with fuel spills will be
immediately removed and placed into appropriate containers and sampled to determine proper
disposition.

3.6 DUST AND AIR POLLUTION CONTROL

3.6.1 Air and Noise Monitoring

Personnel and ambient air monitoring will be conducted as necessary in order to determine
airborne dust and contaminant levels. Ambient air monitoring will be conducted at working
locations and on occasion at the perimeter of the project site. This ensures that respiratory
protection is adequate to protect personnel against the contaminants that are encountered as
well as ensuring that harmful levels of airborne contaminants are not leaving the site.

OHM will only perform operations of heavy equipment during daylight hours to minimize the
impact of noise pollution on off-site personnel. Noise exposure to off-site residents or
personnel is expected to be minimal. Hearing protection will still be implemented if necessary
as specified in the SHSP.

3.6.2 Particulate Emission Controls
Specific measures to be taken to minimize particle emissions for major activities during site
construction include the following:

Soil Excavation, Handling, Site Grading and Transportation
Apply water to work and traffic areas as necessary to minimize dust emissions

» Cover stockpiles with sheeting to minimize wind and/or stormwater erosion

« Move and load soil for transport within the site that limits freefall of material and is
least likely to generate dust emissions

+ Halt dust-generating work when on-site wind conditions exceed 35 miles per hour

OHM Project 16866RAWP Remedial Action Work Plan March 1995
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Movement of Equipment
+  Water traffic areas as required to minimize dust emissions

» Designate equipment traffic patterns to minimize travel distance and vehicular dust
emissions

¢ Limit vehicle speed to minimize dust emissions
3.6.3 Burning
No burning will be performed on-site. In the event of an expected fire on-site, work will stop

immediately and the MCB Camp Lejeune fire department will be notified.

3.7 POST-EXCAVATION CLEANUP

All excavation equipment will be decontaminated in a lined pad prior to demobilizing from the
site. Decontamination will consist of scraping and pressure-washing to remove visible soil
and debris from tires and undercarriage of vehicles and heavy equipment. Decontamination
fluids will be containerized and samples procured and analysis prior to disposal.

The site will then be turned over to the MCB prior to acceptance of site conditions.

OHM Project 16866RAWP Remedial Action Work Plan March 1995
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4.0 SITE PREPARATION AND MOBILIZATION

Prior to mobilization, OHM will arrange a pre-construction meeting at MCB Camp Lejeune
with LANTDIV and other responsible parties. The purpose of this meeting will be to:

» Confirm roles and responsibilities of key personnel and flow of communication for
project execution

» Review the project schedule, sequence of tasks and key milestones

» Identify and discuss Base-specific issues relative to the upcoming mobilization and
construction activities

« Obtain the necessary security clearances for operations personnel

+ Obtain photographs of the sites for pre-construction documentation of existing site
conditions

OHM will submit the qualifications and licenses of subcontractors performing hazardous waste
transportation and disposal. The qualifications of subcontractors including small and
disadvantaged businesses proposed to perform work at the site will also be submitted.
Additionally, other material/product submittals jointly identified as necessary will be submitted
in accordance with the approved submittal register.

OHM will obtain samples of soil from each of the AOCs for laboratory analysis to determine
wastestream characterizations. Soil sampling procedures are described in Section 7.3.3.
Waste profiles will be prepared and approved by both the generator and the disposal facility
prior to initiation of mobilization activities.

OHM will mobilize personnel and equipment from its Southern Region offices, including
Morrisville, North Carolina; Covington, Georgia; and Gallatin, Tennessee offices. Prior to
beginning work on site, a training meeting will be conducted to brief all site personnel on the
Site-Specific Health and Safety Plan, construction drawings, and other relevant site-specific
plans. Site hazards and conditions will be discussed and all personnel will acknowledge their
understanding and compliance with the plan by signing an approved acceptance form.

Project mobilization and site setup will consist of the following main activities:
+ Site Survey - A professional licensed surveyor will be subcontracted to provide the

limits of excavation for each AQC, and location of other features such as construction
roads and equipment laydown areas.

OHM Project 16866RAWP Remedial Action Work Plan March 1995
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+ Temporary Facilities Installation - OHM will utilize its office trailer already
located at Lot 203 as an administrative area and command center. This area will serve
as the control check point for contractor/subcontractor personnel entering the site. A
decontamination trailer will also be mobilized and placed adjacent to the office trailer.

« Excavation Limits — The areas to be excavated will be delineated and visibly marked
for easy recognition using paint and/or wooden stakes. Visibly marking the excavation
areas allows for better determination of the work/safety zones and clearly defines the
work area for the equipment operator.

« Clearing and Grubbing - Trees located within the excavation zones will be cut and
staged in a convenient location for pickup by the Forestry Service.

+ Upgrade access roads — Roads leading to the project site will be graded and if
necessary stone will be placed in low, soft or water accumulating areas.

o Erosion and Sedimentation Control - OHM will establish controls to prevent
erosion and sedimentation through the use of sediment fencing and diversion berms.
In this manner, OHM will mitigate the spread of contamination to other areas and
minimize the intrusion of rainwater into the active work area. Silt fencing will be
placed along the down gradient sides of each excavations. Clean soil will be used to
construct a berm on the up gradient side of the excavation areas to prevent the intrusion
of surface water into the excavation prior to backfill. The Environmental Protection
Plan included with this RAWP provides details on environmental controls.

« Install Construction Fences - OHM personnel will erect safety fencing around
the planned excavations in AOC 1 through AOC 4. Fencing will be 3 feet high, bright
orange, polyethylene, mesh fence to prevent personnel from accidentally entering the
open excavation. Additional fencing will be placed around monitoring wells located in
close proximity to construction activities.

» Decontamination Areas - Personnel and equipment decontamination areas will be
provided within the Contamination Reduction Zones (CRZ) upon exiting the
contaminated working areas. The Site-Specific Health and Safety Plan addresses these
areas in detail.

+ Site Security - The OHM command trailer will serve as a security check point for
the project site. All persons entering the site will be required to sign in and out daily.
OHM reserves the right to deny access to any individual not showing proper
identification.
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+ Health and Safety Zones - The site will be segregated into work areas on the basis
of degree of hazard and PPE requirements. In general, the fenced area will comprise
the contamination reduction zone (CRZ). Personnel working within the CRZ will be
required to wear the appropriate PPE as outlined in the Site-Specific Health and Safety
Plan. Excavation areas within the CRZ will be designated the exclusion zone and will
be delineated by orange safety fencing. OHM health and safety personnel will provide
continuous site air monitoring and will adjust work zone boundaries as appropriate.

« Personnel Decontamination Facility - OHM will mobilize and setup a personnel
decontamination trailer at the site. The trailer will be situated near the command trailer
(Lot 203) and/or near construction areas depending on the phase of remediation
activities. It will be furnished with showers and hand-basins. All decontamination and
cleaning water generated from the decontamination trailer will be collected and stored
prior to treatment.
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5.0 MATERIAL EXCAVATION
(AOCs 1 THROUGH 4)

AOCs 1 through 4 in situ soils have been determined to be contaminated with either PCBs or
Pesticide compounds in excess of the Remedial Action Objectives (RAOs) for site soils
(Figures 2 through 5). The soils will be characterized in-place for disposal prior to excavation
in accordance with the Sampling and Analysis Plan (SAP). Areas will be excavated by OHM
to the vertical and horizontal limits based on the figures and in-place sampling. Excavated soil
will be directly loaded into transport vehicles, weighed, and transported to the selected
treatment/disposal facility. Off-site incineration is planned for the soils from AOCs 1 through
4 exceeding the RAOs. Confirmation sampling will verify that remaining soils meet RAOs
prior to backfilling these areas.

The approximate dimensions of each AOC will be marked prior to beginning excavation. The
contaminated soils in each AOC will be removed to the pre-determined dimensions as
identified from the in-place sampling effort. A tracked excavator equipped with a 1/2 cubic
yard bucket will carefully excavate soil. Excavation depths will be manually monitored with a
tape measure or equivalent measuring device to avoid any over excavation of soil. After
excavation to the specific limits, a visual inspection will be performed on the surrounding soil.
If the visual inspections reveal evidence of contaminated soil, OHM will consult with the NTR
to discuss and/or recommend the extent of additional excavation. Exposed excavation areas
with no evidence of contaminated soil will undergo verification sampling and analysis utilizing
an on-site laboratory equipped with a gas chromatograph (GC). Areas indicated clean will be
resampled and samples routed to the designated off-site analytical laboratory for confirmatory
analysis as discussed in the SAP (Section 7).
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6.0 PREPARATION OF REQUIRED
DOCUMENTATION

6.1 INTRODUCTION

All trucks used for transporting material will be decontaminated prior to leaving the project site
to prevent the off-site spread of contaminants. When all contaminated soils have been loaded
for transportation, OHM will remove residual soils from the excavator by scraping and
brushing, prior to moving to the next AOC. Upon completion of excavation activities, the
excavator will be moved to the decontamination pad for final decontamination by pressure
washing.

Personnel involved with excavation will be attired in Level C Personal Protective Equipment
(PPE). Used PPE will be placed in the trucks with the soil for disposal.

All hazardous waste destined for off-site treatment/disposal will be transported by licensed
hazardous waste haulers. All trucks will pre-weigh at the base scales to establish their tare
weight prior to being loaded with contaminated soil. After loading and prior to exiting the
controlled area, a pressure washer will be used to decontaminate the truck’s tires and trailer
sides. The trailer will then be tarped and weighed at the base scales. Each load will be
properly manifested for the designated hazardous waste disposal facility. LANTDIV, or
designated MCB Camp Lejeune personnel, will be responsible for signing manifests as the
generator for each off-Base shipment.

6.2 WASTE DISPOSAL APPROVAL

OHM will assign a Transportation and Disposal (T&D) Coordinator to this project acting as a
single point-of-contact for all waste management activities. The individual assigned to this
project will be familiar with all the applicable portions of RCRA, CERCLA, and SARA
regulations--especially 40 CFR 261 (Identification and Listing of Hazardous Wastes). In
addition this individual will be familiar with the North Carolina regulations relating to
hazardous and solid waste handling, treatment, storage, disposal, and transportation. This
individual will review the analytical data reported by Baker Environmental and by OHM and
obtain pre-approval from the appropriate disposal facilities to allow direct load out of excavated
soils. The T&D Coordinator will also be responsible for preparing waste profiles to the
selected disposal facilities and coordinating disposal approvals.

Based on the materials identified that will require off-site disposal, the T&D Coordinator, in
consultation with the project management and procurement personnel, has reviewed potential
vendors to prequalify transportation and disposal vendors based on:

¢ Notice of Violation (NOV) status
+  Ability to handle the wastes identified
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+ Cost effectiveness of the available transportation and disposal options
+ Past experience
+ SB and SDB contract goals

At this ime OHM has identified the following qualified vendors to provide transportation and
disposal of wastes from this site:

Disposal Transportation

+ Aptus Environmental » AR. Paquette & Company (SB)
Coffeeville, KS Glenwood, Florida

» Browning-Ferris Industries » EPA Transportation Services (SDB, WBE)
Charlotte, North Carolina Rose City, TX

» Chemical Waste Management » Chemical Development Corp. (SB, WBE)
Port Authur, Texas Tierra Verde, Florida

« LWD + Hilco Transport Inc. (SB, WBE)
Calvert City, Kentucky Wilmington, North Carolina

« Robbie D. Wood
Dolomite, Alabama

o Terra First
Jacksonville, FL.

All bids will be obtained based on a written solicitation and all bid responses will be in writing.
All bids will be made in conjunction with OHM's procurement department. A condition of
OHM's purchase order will be that the selected vendors must provide OHM with addresses,
the name of a single point of contact, EPA ID numbers, permit verification, insurance
verification, NOV status, and any other qualifying data necessary. OHM has determined that
the transportation portion of the T&D work is well suited as a task that could be performed by
a small business or small disadvantaged business. The pesticide-contaminated soils have been
tentatively schedule for disposal by incineration at LWD, Inc. located in Calvert City,
Kentucky. The PCB-contaminated soils have been tentatively schedule for disposal at Aptus
Inc. located in Coffeeville, Kansas. It is anticipated that decontamination liquids will be sent
to the Base POTW for treatment.

6.3 PREPARATION OF REQUIRED DOCUMENTATION

OHM will prepare (or oversee the preparation of) all paperwork associated with off-site
disposal for review and signature by LANTDIV and Camp Lejeune representatives. This will
include TSDF waste profiles, hazardous waste manifests, land disposal restriction forms,
labels and all other paperwork. The selected vendor(s) will be required to provide all labels,
manifests, LDR forms, and other shipping paperwork. A completed example of these forms
will be provided for OHM's review and approval at least one week in advance of the scheduled
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start of shipments. After these documents are reviewed by OHM, they will be provided to the
Navy's representative for review and signature. Final copies of all labels, manifests, LDR
forms and other shipping paperwork will be received by OHM's on-site personnel at least 5
days in advance of the scheduled start of shipments.

Written verification that the proposed disposal sites are permitted to accept the contaminated
materials specified is required for the disposal vendors with their approvals.. A written
verification that all vehicles and containers were decontaminated prior to leaving the disposal
site will be provided within three days of receipt of the waste materials. A written verification
that wastes were actually delivered to the disposal site will be provided within seven days of
receipt of waste materials. A certificate of destruction will be provided within seven days of
the date of actual waste disposal and for final payment of all invoices.

6.4 WASTE PACKAGING

OHM plans to excavate and load all soils directly into end-dumps. This will be a continuous
operation and wastes will be transported directly to the disposal facility at that time. No
provision will exist for on-site stockpiles or on-site storage for roll-offs or dumps.

Non-hazardous materials will be accumulated on-site until sufficient quantities are available for
shipment of a full load (=80 drums or 20-30 cubic yards). OHM will conduct weekly
inspections of the waste storage areas. All temporary storage will be in compliance with 40
CFR 262.34 and the applicable North Carolina regulations.

6.5 SHIPPING

The Site Supervisor will contact the selected vendor and schedule waste pick-ups in a timely
manner to coordinate with the project schedule. Prior to shipment of wastes, OHM's on-site
personnel, in conjunction with the T&D coordinator, will complete the attached Waste
Disposal Activities Checklist. This checklist is to be completed for each waste shipment
leaving the site. A copy of the completed form will be provided to the CO prior to waste
transportation and with the Final Report.

OHM will maintain chronological organized files of weight tickets, manifest copies, LDR
forms and other shipping paperwork for each shipment. OHM will also maintain a database of
all pertinent information regarding each off-site shipment. Copies of the manifest file and
database printouts will be provided to the LANTDIV and Camp Lejeune representatives upon
request and at the completion of the project.

OHM Project 16866RAWP Remedial Action Work Plan ) March 1995
Information herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM Remediation
Services Corp.

6-3



7.0 FIELD SAMPLING PLAN

7.1 CONFIRMATION AND WASTE CHARACTERIZATION SAMPLING

Subsequent to removal of contaminated soils, AOC-1 through AOC-4 will be sampled to
determine if the RAOs for site soils have been met. Sampling will be based on the surface area
of each AOC excavated, with approximately one sample collected for each 500 square feet of
surface area and one sample for each 50 linear feet of sidewall.

Verification analyses will be conducted in an on-site mobile laboratory. Unsatisfactory results
may warrant a decision to continue excavation which will be made by the NTR based upon the
analytical results and OHM’s recommendations. When results indicate satisfactory removal of
the contaminants of concern, confirmation samples will then be collected at the floor and the
walls of the excavation. Confirmatory analysis for this project will be performed by an off-site
NEESA-certified laboratory. Data packages will include all forms required for NEESA Level
C. Data validation will be performed on all confirmatory data by an independent qualified and
experienced subcontractor.

Waste characterization will be conducted on soil, debris and water matrix where required by
the disposal facility. This disposal analysis will be performed by an off-site NEESA-certified
laboratory. A Level C data package will not be required for this analysis.

7.2 PROJECT MANAGEMENT

The project management organization is based on specific project requirements. The project
team and their responsibilities are described in this section. The project manager is the primary
contact for both the site supervisor and the Navy’s Remedial Project Manager (RPM). The
PM will coordinate activities with other Camp Lejeune projects on-site and perform overall
project management tasks. The Site supervisor is the primary contact for the NTR. He will be
responsible for day-to-day control of the project activities. The project manager will be
supported by the QA Management team which will provide reviews, guidance, and technical
advice on project execution issues. Members of this staff will be available on an "as-needed”
basis to assist in successful project execution. The project manager will be supported by a
supervisory, health and safety, and QA/QC staff to ensure that the project is safely executed in
compliance with applicable laws, regulations, statutes, and industry codes.

Each specific project will be assigned to a project manager. Reporting to the project manager
may be several individuals fulfilling as required the roles of site supervisor, project chemist,
site safety officer, project engineer and QA/QC officers. These individuals are responsible for
fulfilling appropriate portions of the project QA program in accordance with assignments made
by the project manager. The project manager is responsible for satisfactory completion of the
project QA program. Specific responsibilities may be assigned by the project manager to the
site supervisor and other members of the project staff.
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The responsibilities of the key members in the project organization are:

Project Manager — James A. Dunn, Jr., P.E.
The project manager is responsible for the overall direction of this project executed under
his/her supervision. The project manager provides the managerial administrative skills to
ensure that resource allocations, planning, execution, and reporting meet contract
requirements. The project manager is ultimately accountable for all work activities undertaken
on this project. The global quality-related responsibilities of the project manager can include,
but are not limited to, the following:

»  Organization of the project staff and assignment of responsibilities

» Understanding of contract and scope of work for a specific project

» Communication to the project staff regarding client requirements and QA practices

» Identification, documentation, and notification to the client and project staff of changes
in the scope of work

» Supervision of preparation and review and final approval of project-specific
procedures, work plans, and other project plans

« Approval of project design bases, design parameters, drawings, and reports
«  Approval of project remedial action/construction methodologies

+ Dissemination of project-related information from the client such as design bases, input
parameters, and drawings

+ Liaison for communications with the RPM

+ Decision of whether or not drawings require independent review

+ Resolve nonconformances and changes in project documents and activities

+ Determination of the effect of nonconformances on the project and the appropriateness
for reporting such items to the RPM/NTR, and providing appropriate documentation

for reporting

» Notification of project and QA personnel of nonconformances and changes
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+ Notification of the project staff and, as appropriate, QA personnel of void
project-related documents and information

+ Determination that changes, revisions, and rework are subject to the same QC
requirements as the original work

» Serve as final reviewer prior to release of project information

Approve and sign outgoing correspondence

Some of these responsibilities may be assigned by the project manager to the Site Supervisor,
who will remain on site throughout project field activities.

Site Supervisor — Randy E. Smith

The site supervisor is responsible for the day-to-day management of this specific delivery
order. The site supervisor will ensure sufficient resource allocations to maintain project
schedule and budget. He will provide daily feedback to the Camp Lejeune OHM project
manager on project progress, issues requiring resolution, etc. The quality-related
responsibilities of the site supervisor can include, but are not limited to, the following:

» Notification to the project manager if the project cannot be completed with regard to
quality, schedule or cost

»  Oversight of subcontractor services

» Liaison for communications with OHM project staff and other internal groups as well
as with the NTR and on-site inspector

« Supervising day-to-day site activities in accordance with project and program
requirements

» Preparing the Contractor Production Report
+ Initiating corrective actions for non-conformance identified on-site

Project Chemist — Terence Whitt

The project chemist is responsible for implementing the project plans and ensuring that the
chemical quality assurance and data quality objectives are being met for the project. He/she is
also responsible for informing the QC engineer of any site-specific problems and for
coordination of QA efforts with the contracted laboratory. His/her specific responsibilities
include, but is not limited to:
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» Tracking validation data and ensuring adherence to published guidelines

Determining if the levels of QA are being met for the project in accordance with this
plan

+ Certifying the level of QA that has been achieved during the generation of analytical
data

» Implementing QA/QC procedures

»  Assuring the continuity of chain-of-custody evidence

+ Initiating and overseeing all audit functions

+  Work with the QC engineer to compile and submit required QA reports (QARs)
+ Compiling, revising, updating, and submitting SAPs

« Implement corrective actions as required and ordered by the QC engineer or QC
manager

+ Reviewing subcontractor's QA Manuals and/or Laboratory Quality Management Plans
(LQMPs)

»  Ongoing QA/QC training of new and current personnel
» Stopping work if quality objectives are not being met.

Field Chemist — Missy Art
The field chemist will:

«  Oversee all field sampling

» Performing field analyses utilizing an on-site gas chromatograph

«  Fill out sample tracking forms and related analytical and QC forms and logbooks
+ Report QC data to the project chemist

Sample Technician — To Be Determined
The sample technician will be responsible for:
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Carrying out all sampling in accordance to approved procedures and methodologies as
defined in the SAP

» Generating trip blanks, field blanks, equipment blanks, and acquiring field duplicate
samples as required by the SAP

+ Completing sampling logbooks, sampling forms, and chain-of-custody forms.
7.3 SAMPLING AND ANALYSIS

7.3.1 Types of Samples
In general, two basic types of sampling techniques are recognized : composite samples and
grab samples.

Composite Samples

Composite samples are combinations of more than one subsample collected at various
sampling locations and/or different points in time. Area composites are samples composited
from individual grab samples that are collected on an areal or cross-sectional basis. Area
composites will be made up of equal volumes of grab samples; each grab sample will be
collected in an identical manner. Examples of area composites include: sediment composites
made up of quarter-point grab samples from a stream, soil samples from grid points on a grid
system, water samples collected at various depths at the same point or from quarter-points in a
stream, etc.

Analyses of composites yield an average value and can, in certain instances, be used as an
alternative to analyzing a number of individual grab samples and calculating an average value.
It should be noted, however, that compositing of samples can mask problems by diluting
isolated concentrations of some hazardous compounds to below detection limits. Compositing
should not be performed when sampling for volatiles, oil and grease, or microbiological
analysis. When compositing trace organics and/or metals, only stainless-steel, glass or Teflon
bowls and spatulas should be used.

Grab Samples

A grab sample is defined as a single sample representative of the specific location at a given
point in time. The sample is collected all at once and at one particular point in the sample
medium. The representativeness of such samples is defined by the nature of the materials
being sampled. In general, as sources vary over time and distance, the representativeness of
grab samples decreases.

7.3.2 Site-Specific Sampling Events
The sampling events for this project include the following:
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+ Post-excavation soil sampling (verification samples)

+ Post-excavation soil sampling (confirmation samples)

+ Excavated materials to be shipped off-site (disposal characterization samples)
+  Decontamination water and PPE (disposal characterization samples)

7.3.3 Soil Sampling

Disposal Characterization Samples

Waste characterization samples will be collected for the purpose of determining handling,
transportation, and disposal requirements and for determining personal and environmental
protection and monitoring requirements.

Characterization samples will be collected from the soils from each AOC (1, 2, 3, and 4). One
thoroughly mixed composite sample will be collected for each AOC. The composite sample
will consist of six grab samples from the most soiled areas of the material being sampled. The
grab samples will be thoroughly mixed to obtain a relatively homogenous mixture.

Sampling equipment will be thoroughly cleaned between samples using the decontamination
procedure described in Section 7.3.8. Field sampling personnel will wear disposable gloves
during sampling and will change gloves between sample locations to minimize the potential for
Cross-contamination.

Verification and Confirmation Samples

After soils have been removed from the excavation at each AOC and on-site verification
samples show levels below the cleanup criteria, confirmation samples will be taken from the
excavation floor and sidewalls to determine if Remedial Action Objectives (RAOs) have been
met. Samples will be taken at the rate of one sample per 500 sq. ft. of excavated surface area
and one sample every 50 linear feet of side wall.

All samples will be collected using stainless steel hand augers and will be composited using
stainless steel spoons and stainless steel or glass bowls. Sampling equipment will be
thoroughly cleaned between samples using a detergent water wash and distilled water rinse.
Field sampling personnel will wear disposable gloves during sampling, and will change gloves
between sample locations to minimize the potential for cross-contamination.

Required analysis for each AOC, as well as sample volumes and field QC requirements are
included in Table 7.1.
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Table 7.1
Soil Sampling and Analysis
Sample IF Sample Volume/ JAnalytical
.ocation requency equired Analysis Preservation Level/Field QC
sposal 4-day TAT B =1 per source*
[Characterization RB = | per day*
-1,2,3and 4 I composite sample of 6 [Charactenzation Analysis: o
[grab samples TCLP Volatiles (1311, 8240)
[TCLP Sem-Vols (1311, 8270) 1 x 4 ounce glass
TCLP Pesticides (1311, 8080) (Volatiles/4°C)
TCLP Herbicides (1311, 8150)
TCLP Metals (1311, 6010, 7470) |2 x 8 ounce glass for
é’gs[(,) ) Inorganics (8240, 8270, remaining tests/4°C
TAL Organics (6010, 7060, 7471
[7740)
RCRA
Characteristics: (Flashpoint, pH.
Reactive Sulfide, Reactive
Cyanide) Percent Moisture
aint Filter 0095
econtamination ’As required As required by disposal facility  |As needed
water/PPE —_
Venfication (On-site 24 hour TAT 1 x 4-ounce glass FD =10%
[aboratory) DDT, DDD, Chlordane, A-1260
CB by Modified 8080
Confirmation 48 hour TAT NEESA Level C
FB = 1 per source
EB =1 per day
ED= 10%
AOC-1, 2, 3and 4 |l grab sample per 300 sq. [PCBs (3050) T x 3 ounce glass/a' C
ft. of excavated + 1 grab
ample per 50 linear feet of
ide w.

Notes:

FB = Field Blank — to be analyzed for full required analysis

RB = Rinsate Blank — to be analyzed for full required analysis
FD = Field Duplicate - to be analyzed for full required analysis

TB = Trip Blank - to

be analyzed for volatiles

*Collect if equipment is field cleaned

only

7.3.4 Sample Identification

All samples collected on-site will be provided with a unique sample designation. This will be
comprised of a sample number along with the sample identification. The sample number
format will appear as follows:

CLJXX-Y-NNN
Where:
XX =D.O. for project (62)
Y = Type of sample S = Soil, L = Liquid
NNN = Sequential number starting at 001

If the sample is a QA/QC sample, add the appropriate designations from below to the end of
the sample number. :

FB = Field Blank
TB = Trip Blank
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RB = Rinsate Blank
D = Duplicate

Additional information will be required in the sample identification (ID) column. This will
include operable unit, site designation, AOC number, and any grid coordinates associated with
the sample. An example of the sample ID is:

OU1/Site 21/AOC2/Grid X7, Y19

7.3.5 Sample Preservation

All environmental samples, as well as QA/QC samples, will be preserved to a temperature of
4°C prior to shipment to the analytical laboratory, using ice or refrigeration. This temperature
should be maintained during shipment by placing ice in leak-proof containers, and placing it
above and below the sample containers. This preservation method is in addition to any
chemical preservation required by the analytical laboratory and is not intended, nor should it be
used, in place of that type of preservation. All other shipping guidelines listed in the following
sections will be utilized.

7.3.6 QA/QC Samples

The appropriate number of field QA/QC samples will be collected during this project. These
samples will include field blanks, rinsate blanks and duplicate samples. These samples will be
collected at the following frequencies:

» Field Blanks — Field blanks consist of the source water used in decontamination and
steam cleaning. At a minimum, one field blank from each sampling event and each
source of water must be collected and analyzed for the same parameters as the related
samples. ’

+ Equipment Rinsate Blank — Equipment rinsate blanks are the final analyte-free water
rinse from equipment cleaning collected daily during a sampling event. One equipment
rinsate blank must be collected daily for NEESA Level C reporting.

 Field Duplicate — Duplicates for soil samples are collected, homogenized, and split,
except volatiles, which are not homogenized and split. Volatile samples are select
segments of soil which are taken from the length of the core and placed in 4 oz glass
jars. The duplicates for water samples should be collected simultaneously. Field
duplicates must be collected at a frequency of 10% per sample matrix for Level C
reporting. All the duplicates should be sent to the primary laboratory responsible for
analysis, along with the samples. The field duplicates should be used by the laboratory
to prepare the laboratory duplicate or matrix spikes.
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+ Trip Blank -- Trip blanks are defined as samples which originate from analyte-free
water taken from the laboratory to the sampling site and returned to the laboratory with
the volatile samples. One trip blank should accompany each cooler containing
volatiles, should be stored at the laboratory with the samples, and analyzed by the
laboratory. Trip blanks are only analyzed for volatile organic compounds.

7.3.7 Personal Protection

It has been anticipated that activities in AOC 1 through AOC 4 will be conducted in Level C.
Level C will include tyvek overgarments, steel toe boots with tingley overboots, nitrile gloves,
respiratory protection and hard hats. All soil sampling will be conducted in Level C.

The Site-Specific Health and Safety Plan governs all personal protection levels and discusses
these levels in detail.

7.3.8 Equipment Decontamination

All sampling equipment (hand augers, spoons, stainless steel/glass mixing bowls, etc.) will be
decontaminated before sampling commences, between each sample location, and prior to
leaving the site. The procedures for decontamination of equipment are described below.

1) Remove gross contamination by scraping or brushing

2) Clean with tap water and phosphate free laboratory detergent (liquinox), using a stiff
brush to remove all surface contaminants

3) Rinse thoroughly with tap water
4) Rinse thoroughly with deionized water
5) Rinse twice with pesticide grade isopropanol

6) Rinse thoroughly with organic-free water and allow to air dry (Do not rinse with
distilled/deionized water. If organic free water is not available, allow equipment to air

dry.)

7) Wrap equipment with aluminum foil prior to storage or transportation to sample
locations

Decontamination fluids will be stored in holding tanks for treatment through plant.
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7.3.9 Sample Log Book

It is necessary for the sampling crew to maintain daily field notes. Items that must be included
are sampling protocol, any changes to the procedures, meetings, instructions, safety
precautions, personnel protection, and activities pertaining to the samples. The person taking
notes must be knowledgeable enough about these activities to know which details are
important.

Repetition of information recorded in other permanent logs should be avoided; but enough
should be recorded to present a clear and accurate picture of technical activities. At a later date,
should a question arise concerning a specific event or a procedure used, it will be answered
from these notes. Some items that would be considered noteworthy are as follows:

+ Termination of a sample point or parameter and reasons

»  Unusual appearance or odor of a sample

» Depth of groundwater, if encountered

» Measurements, volume of flow, temperature, and weather conditions
¢ Additional samples and reasons for obtaining them

» Levels of protection used (with justification)

» Meetings and telephone conversations held with LANTDIV, regulatory agencies,
NTR, project manager, Or Supervisor.

»  Details concemning any samples split with another party
* Details of QC samples obtained

These notes must be dated and signed (each page) for validity in a court of law. All log book
entries will be made with indelible ink and legibly written. The language will be factual and
objective. No erasures will be permitted. If an incorrect entry is made, the error will be
crossed out with a single strike mark, initialed, and dated. When audits are performed, the
auditor's remarks and decisions must also appear in these notes. These audits should be
followed up by written report submitted by the auditor, including opinions and conclusions. A
copy of this report should be placed in the project file and one copy kept in the sampling file
for easy reference.

OHM Project 16866RAWP Remedijal Action Work Plan March 1995
Information herein is proprietary and confidential and to be used or released to others only with explicit written pemnission of OHM Remediation
Services Corp.

7-10



-—E OHM Remediation

2= Services Corp. REMEDIAL ACTION WORK PLAN

All samples should be logged in the logbooks. The following columns are standard for all
projects:

1)

2)

3)
4)

5)

6)

7
8)

9)

DATE -- Date sample was obtained

SAMPLE NUMBER -- Consecutive series of numbers which are assigned to every
sample.

LOCATION -- Description of area sampled
TIME -- Military time sampled

SAMPLERS -- Initials of persons obtaining sample (usually two, at least witnessing if
not involved in actual sampling task)

DESCRIPTION OF SAMPLE -- Physical description of sample (e.g., clear, cloudy,
odor)

WEIGHT OR VOLUME -- Size of sample (500ml, 1L, etc)
DATE RESULTS ARE DUE -- Date analytical results should be reviewed

LABORATORY -- Laboratory who performed analytical work

10) RESULTS -- Will vary according to project requirements; should be in consistent units

(ppm, ppb, etc.,) when possible

11) CHAIN-OF-CUSTODY NUMBER-- For samples sent to laboratory or given to client

12) ADDITIONAL COMMENTS -- Space reserved for any other information concerning

particular sample or special procedure or analysis.

13) PRESERVATIVES -- Preservatives used or included by the lab

14) DATE SAMPLES SENT -- Date samples were sent to the lab

15) AIRBILL NUMBER

The following guidelines will be implemented for all log books:

*

Each page will be signed, dated, and numbered;
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» Blank pages will be identified as such;
¢ The time of each entry will be noted (24 hour clock);

» Logbook extensions (field sheets, purge records, etc.) will be recorded in the logbook;
and

» Logbooks will be returned to the site supervisor upon completion, during periods of
absence, and at the end of the investigation.

This information will also be entered into the data base program that has been prepared for this
site. It will be entered daily by the chemist or sample tech for the site. This person will be the
point of contact for all sampling and analytical information. Report outputs from the database
is an acceptable substitute for the sample log book.

7.3.10 Sample Labeling
Samples other than in situ measurements are identified by a sample label attached to the sample
container. Included on the label is the following information:

1) OHM PROJECT NUMBER

2) DATE -- Month, day, year

3) TIME -- Military time of sample collection

4) SAMPLE NUMBER -- see Table 1 for designations
5) SAMPLE DESCRIPTION

6) TAKEN BY -- Sampler name

7) WITNESS

The information described above should be printed neatly using an indelible marker. After the
sample is taken and the label is securely attached, the sample is logged into the sample log
book.

7.3.11 Custody Seals

Custody seals are narrow strips of adhesive tape of glass fiber used to demonstrate that no
tampering has occurred. They may be used on sampling equipment, sample transport
containers, and individual sample jars. They should be signed and dated by the sampler and
placed from one side, across the top, and to the other side of the sample bottle or across the
opening of the sample transport containers. An example custody seal is included in
Appendix A.
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7.3.12  Chain-of-Custody (COC) Procedures
Because of the evidentiary nature of samples collected throughout the project, the possession
of samples must be traceable from the time the samples are collected until they are introduced
as evidence in legal proceedings. To maintain and document sample possession, chain-of-
custody procedures are followed as described below:
A sample is under your custody if:
1) Itisin your actual possession, or
2) Itisin your view, after being in your physical possession, or
3) It was in your physical possession and then you locked it up to prevent tampering, or
4) Itisin a designated secure area.
A COC form will include the following information:
1) PROJECT NAME
2) PROJECT LOCATION -- City and State in which the project is located
3) JOB NUMBER
4) PROJECT CONTACT -- OHM employee responsible for overseeing the sampling
operation. This person should be the individual to whom questions are to be directed

or verbal results given (Project Manager, Site Supervisor, or Project Chemist)

5) PROJECT TELEPHONE NUMBER -- Telephone number of on-site office trailer or
number where person responsible for samples can be contacted.

6) DATE -- Month, Day, Year

7) TIME -- Military time

&) SAMPLE IDENTIFICATION -- Sample number/location
9) BOTTLE SIZE -- 12 ounces, 8 ounces, 1 liter, etc.

10) ANALYSES REQUESTED
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11) LABEL, TAG NO./ REMARKS

12) AIRBILL NO

13) LABORATORY -- Laboratory where samples are to be sent
14) PHONE -- Telephone number of laboratory

15) ATTN -- Contact for laboratory

16) RELINQUISHED BY -- Signature of sender (OHM)

17) DATE -- Date samples are sent

18) TURNAROUND TIME -- Turnaround times requested or date the results are required
from the lab.

The COC needs to be sealed in a ziploc bag and taped in place on the underside of the top of
the sample transport container (cooler).

7.3.13 Shipment of Samples
Samples will be shipped via Federal Express to the appropriate laboratory. Also, COCs have
been prepared accordingly and are organized according to sampling events.
The following instructions are for shipping samples with unknown or limited hazards. NO
CHANGES OR SUBSTITUTIONS TO THESE INSTRUCTIONS ARE ALLOWED - NO
MATTER HOW INSIGNIFICANT THEY MAY SEEM.
1) Samples must be shipped in "strong outer packaging". A plastic cooler is acceptable.
2) Both the shipper's and receiver's addresses must be on the container.

3) The following shipping name must be printed on the container:

OTHER REGULATED SUBSTANCES,
ID # 8027

4) A Class 9 hazardous material shipping label must appear on the top of the box.

5) Inner packages‘ cannot exceed 1 gallon each, and the entire shipment (cooler, samples,
“and absorbent) cannot exceed 66 1bs.
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6) Coolers must be packed with absorbent such as vermiculite or kitty litter.
7) Inner containers should have their lids secured with tape or wire.
8) The materials must be shipped using a Federal Express Hazardous Materials Airbill

9) Any questions regarding shipment of samples should be referred to OHM’s Norcross,
Georgia, office.

7.4 DATA MANAGEMENT
Data management is the system by which data is reduced, reviewed, validated, reported,
distributed, and finally archived. The criteria in this system are designed to meet the project

objectives.

7.4.1 Data Reduction
Data reduction includes the identifications and calculations necessary to convert the raw
instrument readings to the final reported compounds and their respective concentrations.

The following paragraphs outline the data reduction plan for the collected, data criteria used to
validate the data and the decision flow from raw data to the validated concentrations.

These criteria will be used by the contracted analytical laboratory. More detailed procedures
should be included in the laboratory's Quality Assurance Plan (QAP), which will be in the
laboratory files at the Norcross, Georgia, office.
Responsibilities of Analyst
Each analyst is responsible for converting raw data into reportable values. These specific
duties include:

+ Proper identification of the analyte

+  Generation of calculations

«  Checking all calibrations to ensure support of data

»  Verifying that all QA/QC checks are supportive of data

»  Verifying that all documentation is complete and accurate in respective log books
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« Verifying that all chromatograms and strip chart recordings are labeled with data,
instrument number, run parameters and analyst

Conventional Parameters
Data calculation and reduction will be performed as described in the individual approved
methods.

Trace Metal Parameters

Atomic Absorption Spectrophotometry is based upon the principle in which the amount of light
of a particular wavelength absorbed by a specific metal will enable the percent absorption to be
determined and then used to ultimately calculate the absorbance. Since absorbance is directly
related to concentration, a plot of the two parameters is linear in certain operable ranges and
allows for the determination of unknown concentrations in solutions (direct samples or
extracts) after measurement of absorbance. The computer system controlling the instrument
actually completes the calculations and reports the concentration in mg/l. The following
equations show how the final sample concentration is calculated using the instrument
calculated concentration.

A(Vi) (D)
mg/l metal = )
Where:
A = Concentration from instrument in mg/1
Vi = Initial volume (before digestion) ml
Vf = Final volume (after digestion) ml
D = Dilution factor if necessary
AV (D
mg/kg metal = VD ©
W (P)

Where:
A = Concentration from instrument in mg/l
Vf = Initial volume (before digestion) ml
D = Dilution factor if necessary
W = Sample weight in g
P = Percent solids in decimal (if results in dry weight are needed)

OHM Project 16866RAWP Remedial Action Work Plan March 1995
Information herein is proprictary and confidential and to be used or released to others only with explicit written permission of OHM Remediation
Services Corp.

7-16



"”h\

=== OHM Remediation
{E Services Corp. REMEDIAL ACTION WORK PLAN

Organics

Gas Chromatograph Results
Calculations are performed for each analyte after its identification is determined. Identification
is based upon the retention time of the suspect peak compared to the retention time of the
external standard. The concentration of the analyte is determined by using the calibration curve
and the peak area of the analyte. A calibration factor is determined from the calibration curve
and used to calculate the concentration.

Gas Chromatograph/Mass Spectrometry Results
Qualitative identification of an analyte is determined by obtaining the extracted ion current
profiles (EICPs) for the three identifying mass ions and following the criteria listed below:

» The intensity of the three characteristic masses of each analyte must maximize within
one scan of one another

« The relative peak height ratios of the three characteristic masses must be within 25
percent when compared to the mass spectrum of the reference standard analyte

» The relative retention time of the suspect peak must be with +0.06 of the standard
reference peak

In order to list structural isomers as separate analytes, they must have acceptable resolution.
Acceptable resolution is achieved if the baseline to valley height between the isomers is less
than 25 percent of the sum of the two peaks. Otherwise, structural isomers must be identified
as unresolved isomeric pairs.

The following equations demonstrate how the actual sample calculations are carried out.

GC Volatiles
As (D)

vg/Llug/ke) = Cnm)

Where:
As = Area response of targeted analyte
D = Dilution factor if necessary
Vf{ = Final volume purged in ml or g
CF = Calibration factor from standard analysis
P = Percent solids in decimal (if results in dry weight are needed)
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CF = B
AMT
Where:
As = Area response of targeted analyte
AMT = Amount of targeted analyte in ng
GCIMS Volatiles
ug/L (ug/kg) = AF (AMT) (D)
Ais (RF) (V) (P)
Where:

As = Area response for targeted analyte

AMT = Amount of internal standard in ng

D = Dilution factor if necessary

Ais = Area of internal standard

Vf = Final volume purged in ml or g

P =Percent solids in decimal (if results in dry weight are needed)
RF = Response factor from standard analysis calculated as

- As (AMTis)
Ais (AMTs)

Where:
As = Area response for targeted analyte
AMTis = Amount of internal standard in ng
Ais = Area response of the internal standard
AMTs = Amount of the targeted analyte in ng

GC Extractable
/Lug/kg) = A5 VD
UBILIIBIRE = CE (Vi)P)
Where:

AS = Area response for targeted analyte
CF = Calibration factor as explained above
Vf = Final extract volume in uL
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Vi = Initial volume in ml or weightin g
P = Percent solids in decimal (if results in dry weight are needed)

To quantitate multicomponent mixtures (i.e., PCBs, chlordane) area summations are used.
For PCBs at least five peaks where possible are included in the area summation for
quantitation. The same relative peaks (based on pattern and retention times) are used to
calculate the calibration factor from the standard. For toxaphene and chlordane total area
summations are used for quantitation.

GCIMS Extractable
As (AMTis) (V) (D)

Ais (RF) (Vi) (P)

ug/L(ug/kg) =

Where:
As = Area response for targeted analyte
AMTis = Amount of internal standard in ng
VT = Final extract volume in ul
D = Dilution factor if necessary
Ais = Area of internal standard
RF = Response factor as listed above
Vi = Initial volume in ml or weightin g
P = Percent solids in decimal (if results in dry weight are needed)

7.4.2 Laboratory Data Validation

All data generated within the laboratory will be extensively checked for accuracy and
completeness. The data validation process consists of data generation, reduction, and three
levels of review.

The analyst who generates the raw data has the prime responsibility for the correctness and
completeness of the data. All data generated and reduced follows protocols specified in the
laboratory. Each analyst reviews the quality of his work based on an established set of
guidelines. The guidelines are:

+ Sample preparation information is correct and complete

»  Analysis information is correct and complete

» The appropriate Standard Operating Procedures (SOPs) have been followed
« Analytical results are correct and complete

»  QC samples are within established control limits

»  Blanks are within appropriate QC limits
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o Special sample preparation and analytical have been met
» Documentation is complete

The next level of review is performed by the section supervisor or data review specialist. The
review is structured to ensure that:

+ Calibration data are scientifically sound, appropriate to method, and completely
documented

+ QC samples are within established limits

» Reporting units are consistent with the method and the matrix

* Quantitative results are correct

» Dataresults are consistent with information on the COC

» Documentation is complete

+ The data is ready for incorporation into a final report

» The data package is complete and ready for data archive
The second level of review is structured to ensure all calibration data and QC sample results are
reviewed and all of the analytical results from 10 percent of the samples are checked back to
the bench sheet. If no problems are found with the data package, the review is complete. If
problems exist, an additional 10 percent is reviewed, and the process continues until no errors
are found or the package has been reviewed in its entirety.
The final level of review by the laboratory comes from the program administrator or laboratory
QA Officer. He/she reviews the report to ensure that the data meet the overall objectives of the

project.

Once the data have been validated, they are ready for report production. The report will
contain:

» Description of sample types
» Tests performed, problems encountered during testing

+ Dates sampled
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+ Date received

+ Date extracted

» Analytical results

+ Reportable limit

QC information: percent recovery, relative percent difference, control limits, blanks
analyses, matrix spikes, and other additional special QC information

» Qualifiers for data falling outside of QC limits

*  Methodology

+ Name of the analyst

« Signature of laboratory representative

»  Dual column confirmation results

» Calibrations (when requested)

» Instrument performance checks (when requested)

The report from the laboratory will also include a copy of the original COC for the samples
analyzed.

7.4.3 Project Data Review
Project Chemist Data Review Responsibilities
The field chemist is responsible for initial review of the data from the laboratory. This review
includes:
« Verifying that all requested data are reported
»  Verifying that samples are analyzed according to the contract specified method

» Verifying that holding times are not exceeded
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Verifying that matrix spike, matrix spike duplicate, and surrogate recoveries fall within
the laboratory's acceptable criteria

+ Reviewing blank data for gross contamination
» Reviewing field quality control results for gross inconsistencies

The project chemist is then responsible for informing the Project Manager, Site Supervisor and
QC Engineer of any laboratory and/or sampling deficiencies or issues. The project chemist
alone should not make decisions on the acceptability of the data. These issues and subsequent
decisions will be documented on a report to the Program QC Manager and Project Manager.

QC Engineer Data Review Responsibilities

The QC Engineer is responsible for interfacing with the project chemist, project manager, and
the laboratory's QA Officer to resolve any QA/QC issues affecting the data. He/she is also
responsible for finalizing any QA/QC issues with the laboratory and/or the project chemist.
This includes obtaining a corrective action from the parties involved.

7.4.4 Project Data Validation

Data validation is an extensive review of the data for technical and legal validity. This
procedure will be performed only by qualified and experienced personnel of an independent
consultant company. The NEESA 20-2-047B and Functonal Guidelines for Evaluating Data
prepared by USEPA Region IV will be used to review data to ensure that raw data are not
altered and that an audit trail is developed for those data which require reduction.

7.4.5 Data Reporting

Generally, preliminary data is faxed to the project manager. This data may or may not have
undergone the full laboratory review process and may contain errors and discrepancies.
Approximately two days later, the hard and final copy will be received on-site and will be
reviewed by the project chemist or scientist, the project manager, and the site QC engineer.
Any discrepancies will be brought to the Program QC Manager’s attention, who will contact
the laboratory regarding the issues.

When QA issues have been satisfactorily settled and data validation has been completed, the
project manager may release the data to the client and/or regulating agencies.

7.4.6 Data Storage And Archive

After OHM has completed its work for the project, all documents generated will be assembled
in the project file. Individuals may retain clean (no handwritten comments) copies of
documents for their personal files but only after personally verifying that the original or similar
copy is in the project file. The project manager/supervisor is responsible for ensuring the
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collection, assembly, and inventory of all documents relative to the project at the time the
objectives are met. The file then becomes accountable. Any records leaving the file must be
signed out.

When a contractor has completed the project objectives, all file documents are reviewed and
submitted to the general file. The project file contains the following document classes:

Project logbooks

Drum logs and other forms

Sample identification documents

Chain-of-custody records

Analytical logbooks, laboratory data, calculations, graphs, etc.
Correspondence

- Intra-office

- Client

- Regulating agencies

- Record of confidential material

Report notes, calculations, drafts

References, literature

Sample (on-hand) inventory

Check-out logs

. Litigation documents

Miscellaneous — photographs, maps, drawings, etc.

Tmoawy

CRESmO

Once deposited in the file, documents must be checked out.

The final report is usually generated by use of computer. A back-up copy of the report on
diskette is filed along with the project file. The original report remains in the hard drive of the
computer until such a time is required to download it on a diskette. This diskette is also
archived.

All information under the corresponding project number is maintained in the archive system for
eight years. All archives are accessed by the archives file master list which is maintained in a
separate location from the archives.

7.5 DATA ASSESSMENT PROCEDURES

Reliability in analytical determination is maintained through strict adherence to quality control
procedures. Procedures are designed to control both the accuracy and precision of analytical
results. Depending on the level of certification of the data, a known method spike is routinely
analyzed to ensure the accuracy of results. The procedure is to run the standard QA/QC and
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sample analysis with each lot of samples sent to the laboratory. If more than ten individual
analyses are made, additional standards will be analyzed at a rate of one standard per ten
analyses. Some procedures call for the use of either a surrogate spike or the standard addition
of a known quantity of the analyte to a split of the sample being analyzed.

Control charts will be prepared using an estimate of the spike recovery obtained from the
literature or determined by repeated analyses run in the laboratory. Each time the analyst runs
a method spike, the results are entered on the control table. If a standard addition technique is
used, a plot of instrument response versus added analyte concentration is made in order to
determine analyte concentration in the original sample. These are further explained in the
laboratory's Quality Assurance Manual.

Replicate analyses will be performed on at least 10 percent of the samples processed by the
laboratory. A record of the precision of most analyses is kept by calculating and plotting the
industrial statistic I (which is equivalent to the coefficient of variation). Blanks are also run
with each batch of samples or individual sample analyzed regardless of the level of certification
of the data.

The purpose of spikes, blanks, and replicates is to provide a sound scientific basis from which
the degree of certification of the resultant data can be objectively concluded. These are not
management decisions, but follow naturally from the results of the above QC procedures.

7.5.1 Accuracy

Data accuracy is a reflection of the efficiency of the analytical procedure. It is determined by
use of spiked samples and standard reference materials or laboratory control samples
performed at the rate of one set every 20 samples. A control chart is generated using historical
laboratory data where warning and control limits are established to assess data accuracy.

The accuracy (check standards) samples will have concentration values of the mid-standard.
During analysis, a minimum of 10 percent of samples must be accuracy samples. The
accuracy samples must be staggered through the analysis, not placed one after another. After a
minimum of seven accuracy samples are analyzed, the percent recovery is calculated for each
sample.

The accuracy criteria is determined by calculating the standard deviation of seven or more
percent recovery values and setting the upper and lower control limits using the following
equations:

Upper control limit = p + 3SD
Lower control limit =p - 3SD
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Where:
p = Average percent recovery
SD = Standard deviation

After the standard deviation for the seven or more samples has been calculated, the accuracy
control limits will be used to determine if the analysis is out of control. This is done by
checking the results against the control limits. If any values are above the upper control limit
or below the lower control limit, all sample results after the last qualifying accuracy sample
must be repeated or discarded. If seven consecutive values fall below the lower control limit,
new limits must be calculated using the new accuracy check values. If the values fall between
the upper and lower limits, then conditions are reported as "within limits."

Recovery control is necessary to determine if the sample matrix is interfering with the
constituent being analyzed. A minimum 5 percent of samples will be recovery check samples
(matrix spikes). Samples involving different types of matrices must have at least one recovery
check for each type.

Control limits will be determined for each matrix, determining the deviation for seven or more
percent recovery values.

7.5.2 Precision

Duplicate and replicate samples analyzed by the laboratory assess the precision of the sampling
effort. Control limits for duplicate/replicate RPDs is set at 0 to 20 percent to provide interim
guidelines. Once a sufficient amount of replicate data becomes available, field precision
control charts are constructed similar to the laboratory precision charts. For any given
concentration, the mean and the standard deviation(s) of the replicates are calculated. The
mean is the centerline of the control chart. Data from each sample set are pooled with the
previous sample sets to generate control and warning limits for the next set. Warning and
control limits for water samples are set at £2s and £3s, respectively. Control limits for solid
samples are more liberally established due to matrix heterogeneity. Data outside any control
limit are subject to QA review.

Precision is based upon the results of the relative percent differences as calculated from the
percent recoveries of the matrix spike and duplicate samples. The control limits for precision
are based on historical laboratory data.

Present practice is to include Matrix Spike (MS) and Matrix Spike Duplicate (MSD) samples
on a per batch basis or a minimum frequency of 5 percent. Duplicate results are compared and
the relative percent difference (RPD) is then determined.

OHM Project 16866RAWP Remedial Action Work Plan March 1995
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The RPD will be entered into the laboratory's data system and will be used to define the
precision of the analysis. This value should be less than 20 percent.

7.5.3 Completeness

The field chemist is responsible for ensuring that all field instrumentation and equipment are
functioning properly and calibrated according to set procedures, and that all data are recorded
accurately and legibly. In addition, the field chemist must ensure all sites are sampled for all
the specified analyses, that sufficient sample volume has been provided to complete those
analyses, and that all of the QA samples have been included with each sample set. The goal
for completeness for each sample set shipped to the laboratory is 100 percent. The minimum
acceptable completeness limit is 95 percent.

Completeness is expressed as the percentage of the amount of valid data obtained to the
amount of data expected. For a set of data to be considered complete, it must include all QC
data verifying its accuracy and precision.

If samples analyzed do not meet all QC requirements in terms of accuracy and precision for
any specific parameter, the sample preparation and analysis will be repeated pending adequate
volume.

7.5.4 Criteria for Rejection of Qutlying Measurements

There are many statistical tests for rejection of outlying data points obtained from a set of
measurements from a single population. A test recommended in "Statistical Manual of the
Associate of Official Analytical Chemists,” 2nd Edition, W. J. Youden and E. H. Steiner,
1975, pg. 86, is the Dixon Test. This test is not dependent on the distribution of the data and
can be used for as few as three measurements. A more complete description for this broadly
applicable test can be found in the referenced text.

Another reference is the USEPA National Functional Guidelines for Data Validation of
Organics and Inorganics. Also, specific programs may have quality objectives with criteria for
rejection of outlying measurements.

7.5.5 Method Detection Limits And Practical Quantitation Limits

A number of terms have been used, by the EPA and other technical groups, to express the
lowest concentration of an analyte which can be measured. Some of these terms, their
definitions, and sources are listed in Table 7.2.
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Table 7.2
Definition Of Detection Limit Terms
Definition Determination Calculation Source
Detection The concentration which is Analysis of Two times the Methods for
Limit (DL) distinctly detectable above, | replicate standards | standard deviation Chemical Analysis
but close to a blank that is derived from of Water and Blank
procedures used to
determine MDL
Limit of The lowest concentration Analysis of Three times the ACS Definition 1
Detection that can be determined to be | replicate samples standard deviation
LOD) statistically different from a
blank
Method The minimum concentration | Analysis of a The standard deviation | 40 CFR 136
Detection of a substance that can be minimum of seven | times the Student t- Definition for PA
Limit (MDL) identified, measured and replicates spiked value of the desired Water Programs
reported with 99% at 1 to 6 times the | confidence level (for 7
confidence that the analyte expected detection | replicates, the value is
concentration is greater than | limit 3.14)
zero
Instrument The smallest signal above Analysis of 3 Three times the Contract Laboratory
Detection background noise that an replicate standards | standard deviation Program
Limit (IDL) instrument can detect at concentrations
reliably of 3-6 times the
detection limit
Method The minimum concentration | Analysis of Five times the SW-846
“Quantitation of a substance that can be replicate samples standard deviation
Limits (MQL) measured and reported
Limit of The level above which Analysis of Ten times the standard | ACS Definition
Quantitation quantitative results may be replicate samples deviation
obtained with specified
degree of confidence
Practical The lowest level that can be | Interlaboratory 1) ten times the MDL | RCRA SDWA
Quantitation reliably determined within analysis of check | 2) Value where 86% of | Programs
Limit (PQL) specified limits of precision | samples laboratories are
and accuracy dunng routine within 20% of the true
laboratory operating value
conditions
Contract Reporting limit specified for { Unknown Unknown Contract Laboratory
Required laboratones under contract to Program
Detection the EPA for Superfund
Limit (CRDL) activities

OHM takes very seriously its responsibility to report technically defensible data. Therefore,
we have established a Reporting limit (RL) for each analyte in each method. The RL
represents the value above which were believe reliable data can be routinely obtained.

These Reporting Limits were established by collecting Method Detection Limit (MDL) data and
Instrument Detection Limit (IDL) data for analyses from the laboratory. The MDL data were
collected using the procedures described in 40 CFR 136 Appendix B. IDL data were
calculated using the procedures outlined in the EPA Contract Laboratory Program (CLP)
Statement of Work dated December 1987. The MDL/IDL data were then compared to various
limits published in EPA methods and in the regulations. For example, for volatile organics,
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the MDL data generated in OHM field laboratories were compared to the Practical Quantitation
Limits (PQLs) published in SW-846 Method 8240; the PQLs contained in the July 9, 1987
Federal Register Final Rule-making on Appendix IX; the Contract Required Detection Limits
(CRDLs) in the CLP Method for volatile organics; and the MDLs in Method 624. Then a
Reporting Limit for each analyte, considering all of this information, was established. The RL
was set at a level above which we were confident that our laboratories could detect and
quantify the analyte consistently. Using this procedure, the Reporting Limits established are
generally between 2 and 5 times the laboratory MDL/IDL. This range is consistent with the
American Chemical Society definition for the Limit of Quantitation (LOQ).

It is not always possible to use RLs because of the regulating body's or client's requirements.
In this case, the MDLs required will be provided by the regulating body or by the client.

7.5.6 Laboratory and Field Contamination
It is not unusual to find the following analytes at trace levels in the samples:

+ Methylene chloride

+ Acetone

» Freon (1,1,2-trichlorotrifluorethane)
» Bis(2-ethylhexyl)phthalate

+ Hexane

+ Isopropanol

+ 2-Butanone

These are common solvents used in the field and in the laboratory.

In order to fully evaluate data containing trace levels of these contaminants, one must have data
from trip blanks, field blanks, equipment blanks, and all applicable laboratory blanks for that
batch of samples.

The determination on the use of the data will be made during the data validation process.

7.6 PERFORMANCE AND SYSTEM AUDITS

An audit is defined as a systematic check to determine the quality of operation of field and
laboratory activities. It is comprised of the following:

+ Performance audits
¢ System audits

OHM Project 16866RAWP Remedial Action Work Plan March 1995
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These include a detailed review of each operating component of the network. Auditing will
ultimately assist in determining if each element within a system is functioning appropriately per
the QA program requirements.

7.6.1 Field Performance Audits

Field performance audits are performed on an ongoing basis during the project as field data are
generated, reduced, and analyzed. All numerical analyses, including manual calculations, are
documented. All records of numerical analysis are legible, of reproduction quality, and
supporting to complete permit logical reconstruction by a qualified individual other than the
originator.

Other indicators of the level of field performance are the analytical results of the blank,
duplicate, and replicate samples. Each blank analysis is an indirect audit of effectiveness of
measures taken in the field to ensure sample integrity. The results of the field duplicate and
replicate analysis is an indirect audit of the ability of each field team to collect representative
sample portions of each matrix type.

7.6.2 Field System Audits
System audits of site activities are accomplished by an inspection of all field activities by the
QC Engineer. This audit is composed of comparisons between current field practices and
standard procedures. The following is a list of criteria to be used in the evaluation of field
activities:

» Overall level of organization and professionalism

+ All activities conducted in accordance with work plan

» All procedures and analyses conducted according to procedures outlined in this
document

» Sample collection techniques versus the site sampling and analysis plan
» Level of acavity and sample documentation

* Working order of instruments and equipment

» Level of QC conducted by each field team

+ Contingency plans in case of equipment failure or other event preventing the planned
activity from proceeding

OHM Project 16866RAWP Remedial Action Work Plan . March 1995
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+ Decontamination procedures
» Level of efficiency which each team conducts planned activities at the site
+ Sample packaging and shipment

After the audit, any deficiencies are discussed with the field staff, and corrections are
identified. If any of these deficiencies might affect the integrity of the samples being collected,
the QC Engineer informs the field staff immediately, so corrections can be made.

OHM will also submit to all requests by regulatory agencies, or other clients for external field
systems audits.

7.6.3 Laboratory Performance Audits

The laboratory performance audit verifies the ability of the laboratory to correctly identify and
quantitate compounds in blind check samples submitted by an auditing agency. If the
laboratory participates in Performance Evaluation (PE) programs such as USEPA WS/WP
studies, AIHA, PAT studies, etc., results from these studies will be generally acceptable by
OHM. However, during the course of the project, it may be necessary for the QC Engineer to
send PE samples to the laboratory to evaluate specific parameters.

The contracted laboratories will undergo performance audits throughout the project consisting
of field QC samples. Occasionally PE samples will be supplied by the client or external
organizations which will be spiked with the same analytical parameters that are being
investigated on site. External laboratory performance audits by auditing agencies such as the
USEPA, USACE-MRD, DOD, NEESA, etc, are not routinely scheduled. However OHM
and its subcontracted laboratories will submit to any external audit upon request by the USEPA
or LANTDIV.

7.6.4 Laboratory System Audits

The laboratory system audit is a review of analytical laboratory operations to verify that the
facility has the necessary equipment, staff, and procedures in place to generate acceptable data.
It is also to determine that each element within an activity is functioning appropriately and
within the guidelines of applicable methodology, approved procedures, and the SAP. An on-
site inspection is routinely performed by the laboratory's QA Manager and may also be
frequently performed by the OHM QC Engineer. If the laboratory participates in certification
programs, audits performed by the certifying agencies may satisfy the criteria of systems
audits for the project.

If the laboratory is in question, a system audit can be directed by the client and performed by
OHM or the client's representative. Any recommendations made will be considered for
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implementation and any corrective actions will be taken to correct any deficiencies found.
Project-specific audit reports will be placed in the project files and laboratory audit reports will
be kept by the laboratory for future reference.
7.7 CORRECTIVE ACTION
Corrective actions may be necessary as a result of the following QA activities:

» Field and laboratory performance audits

» Field and laboratory system audits

+ Inter-laboratory comparison studies

» Calibration data fall out of specified limits

+ Failure to adhere to the site SAP

+ Failure to adhere to standard operating procedures and methods

« Data completeness below required limits
» Control limits are exceeded for QC samples

If, during system and performance audits, deficiencies or problems are discovered, corrective
action will be initiated immediately. The appropriate field and laboratory personnel will be
notified immediately and an investigative process will be implemented to find solutions to these
issues. The investigative process will consist, but is not limited to, the following:

» Determining when the problem occurred

+ Determining which systems were affected by the problem

« Determining the cause of the problem

+ Determining a corrective action to eliminate the problem

» Assigning the responsibility for implementing the corrective action

» Implementing the corrective action

» Evaluating the effectiveness of the corrective action

« Investigating alternative corrective actions if the original action was not sufficient in
eliminating the problem

« Documenting that the corrective action has eliminated the problem

OHM Project 16366RAWP 4 Remedial Action Work Plan S March 1995
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The QC Engineer has the authority to require that all site activities threatened by the problem be
stopped or limited until the corrective action has been implemented and satisfactorily verified to
eliminate the problem.

Corrective actions may include, but are not limited to:

» Modifications to procedures

+ Recalibration of instruments

» Replacement of solvents, reagents, and/or standards
+ Additional training of personnel

+ Reassignment of personnel

7.7.1 Corrective Action Report

A Corrective Action Report (CAR) is necessary documentation of the investigative process.
Depending on the issues, the CAR may be generated by the laboratory or the field personnel.
Copies of the CAR will be given to the QC Engineer and project manager, who will distribute
it to the client. A copy of the CAR will be placed in the project files for future reference.

The CAR will include, but is not limited to:

» A description of the problem, deficiency, or issue

+ Proposed resolutions

» Resulting actions

» Effectiveness of the resolutions

« Personnel responsible for implementation of the corrective actions

» Personnel responsible for monitoring the effectiveness of the actions.

7.7.2 Quality Assurance Report

The project manager, QC Engineer, and project chemist will converse on a regular basis to
review possible and potential problem areas and to ensure that all QA/QC procedures are being
carried out. It is important that all data abnormalities be investigated to ensure that they are not
a result of operator or instrument deviation but are a true reflection of the methodology or task
function. The project final report will contain a separate section that covers the data quality and
validity. At a minimum, the following information will be included in the report:

+ Assessment of measurement data precision, accuracy, and completeness
+ System and performance audit results

'+ Significant QA problems and corrective actions implemented

+ Copies of documentation such as memos, reports, etc.
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The QC Engineer will be responsible for preparing this report weekly or daily, as well as
monthly written QA reports to OHM QA management. The Program QC Manager will be
responsible for reviewing and approving these monthly reports. Verbal reports will be made
on a more frequent basis. All reports will be made available to the Project Manager and
LANTDIV. If no project audits were performed and no significant QA/QC problems occurred,
a letter stating these facts will be submitted to the referenced parties in lieu of a QA Report.
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8.0 SITE RESTORATION

Once the contaminated materials have been removed from the site and the verification sampling
has confirmed sufficient removal, OHM will begin site restoration activities.

8.1 BACKFILL

Backfilling operations will be implemented as soon as possible after analytical confirmation
that the area is clean, in order to mitigate collection of stormwater within open excavations.
The excavated areas will be backfilled with suitable backfill material from the borrow area at
Camp Lejeune and regraded to the original contours.

Fill will be spread evenly above the approved subgrade in lifts not exceeding 12 inches and
compacted in horizontal layers as nearly even as possible.

8.2 GRAVEL

Upon completion of backfill placement, areas which had previously been graveled will be
paved with gravel material meeting NCDOT Standard Specifications For Roads And
Structures, Section 905. Material size will be No. 4. Paving thickness will match existing
thickness of adjacent areas. Gravel will be completed to 95 percent of maximum density by
ASTM D 698 Method D.

8.3 TOPSOIL

After placement of the fill layers in areas not to be graveled, OHM will place and grade 4
inches of topsoil over the excavated area. Topsoil will be placed in such a manner that will
control erosion and allow quick germination of vegetation.

8.4 SEEDING

Grass seed matching existing vegetation will be placed at the rate of 5 pounds per 1,000 square
feet over topsoil areas. Fertilizer, Type I, Class 2, 10-10-10 analysis will be applied at the rate
of 25 pounds per 1,000 square feet. Mulch and water will be applied as required to obtain an
acceptable stand of grass.

OHM Project 16866RAWP Remedial Action Work Plan March 1995
Information herein is proprictary and confidential and to be used or released to others only with explicit written permission of OHM Remediation
Services Corp.

8-1



)

9.0 DEMOBILIZATION AND FINAL REPORT

All equipment, support trailers and personnel will be demobilized from the project site. A
Contractor Close-out Report will be completed and submitted for review and comment.
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10.0 SCHEDULE

' The project schedule depicts the major tasks and durations to perform the remediation of AOCs
1 through 4.
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1.0 INTRODUCTION

OHM Remediation Services Corp. (OHM), a subsidiary of OHM Corporation, will provide
and maintain an effective Contractor Quality Control (QC) Program as required by contract
clauses. This program will be performed in conjunction with the Program Quality Control
Plan (OHM, 1993) as applicable and in accordance with the requirements of Contract No.
N62470-930D-3032, Atlantic Division (LANTDIV), Naval Facilities Engineering Command
(NAVFAC), dated August 1993. OHM will perform the inspections and tests required to
ensure that materials, workmanship and construction conform to the LANTDIV-approved
drawings and specifications and contract requirements. OHM will perform the tests or
inspections specified, unless the required inspection and/or test is specifically designated to be
performed by the Government.

The Government, defined as the United States Navy (USN), will perform the quality
assurance (QA) role. Supporting the Navy Technical Representative (NTR) is OHM’s QC
Engineer who will serve to provide quality control.
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2.0 PROGRAM ORGANIZATION AND
PERSONNEL RESPONSIBILITIES

OHM will implement the Quality Control Plan (QCP) by establishing a Quality Control (QC)
organization which reports directly to the Program QC Manager. The QC organization will
consist of not less than one QC person who will be responsible for the job site while work is
in progress to verify compliance with the contract requirements. The QC organization will be
supplemented by additional QC personnel as may be necessary. OHM recognizes that the
NTR reserves the right to replace a member of the QC staff who, in the opinion of the NTR, is
not accomplishing their assigned duties.

The QCP includes an inspection system, which will be available for review prior to the start of
construction and throughout the life of the project. The inspection and testing processes will
monitor the overall quality of work, and project controls will be instituted to assure correction
of deficiencies identified during the inspections and testing. Project scheduling will be
instituted to assure proper sequence and performance of work activities.

The NTR will be notified in writing prior to proposed changes to the QCP, and the proposed
‘changes will be subject to the NTR’s approval prior to implementation.

OHM’s QC organization chart for Delivery Order No. 0062 is included as Figure 2.1.
Professional profiles of OHM’s project team and QC organization are provided in Appendix A.
The responsibilities of each person identified in the QC organization are presented below.

2.1 PROGRAM MANAGER, GEORGE E. KRAUTER, P.E.

The Program Manager has ultimate responsibility for QC of project deliverables. Specific
responsibilities include:

» Reviewing all deliverables prior to submittal to LANTDIV

+ Communicating with the Project Manager to ensure project schedule and scope
compliance

o Interfacing with the Contracting Officer (CO), Contracting Officer’s Technical
Representative (COTR), and /or NTR on a regular basis to review project progress and
contract compliance

» Reviewing program QC procedures

« Providing cost accounting updates to verify project is within budget
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2.2 PROJECT MANAGER, JAMES DUNN, P.E.
The project manager is responsible for the overall direction of this project executed under his
supervision. The project manager provides the managerial administrative skills to ensure that
planning, execution, and reporting meet contract requirements. The project manager is
ultimately accountable to the program manager for all work activities undertaken on this
project. The global quality-related responsibilities of the project manager can include, but are
not limited to the following:

» Organization of the project staff and assignment of responsibilities

» Understanding of contract and scope of work for a specific project

+ Participating in the coordination and mutual understanding meeting

+ Communication to the project staff regarding client requirements and QA practices

« Identification, documentation and notification to the client and project staff of changes
in the scope of work ’

» Review and approve of project-specific procedures, work plans, and other project
plans

» Approval of project design bases, design parameters, drawings, and reports
» Approval of project remedial action/construction methodologies

+ Dissemination of project-related information from the client such as design bases, input
parameters, and drawings

» Liaison for communications with the RPM
» Decision of whether or not drawings require independent review
« Resolve nonconformances and changes in project documents and activities

» Determination of the effect of nonconformances on the project and the need for
reporting such items to the RPM/NTR

» Notification of project and QA personnel of nonconformances and changes

OHM Project 16866CQCP Construction Quality Control Plan ) March 1995
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Notification of the project staff and, as appropriate, QA personnel of void project-
related documents and information

Determination that changes, revisions, and rework are subject to the same QC
requirements as the original work

Serve as final reviewer prior to release of project information

Approve and sign outgoing correspondence

Some of these responsibilities may be assigned by the project manager to the Delivery Order
Manager and/or the Site Supervisor, who will remain on-site throughout project field activities.

2.3

SITE SUPERVISOR, RANDY E. SMITH

The site supervisor is responsible for:

2.4

Participating in the coordination and mutual understanding meeting

Supervising all day-to-day site activities in accordance with project and program
requirements

Oversight of subcontractor services

Preparing the Contractor Production Report

Initiating corrective actions for non-conformances identified on site

Communicating with the P'roject Manager on project progress in all areas

Maintaining the latest applicable drawings and specifications with amendments and/or
approved modifications at the job site and assuring that they are used for shop

drawings, fabrication, construction, inspections and testing

PROGRAM QC MANAGER, MICHAEL I. GILMAN

The Program QC Manager is responsible for:

.

>

Managing implementation of program quality requirements

Conducting independent audits of site activities

OHM Project 16866CQCP Construction Quality Control Plan March 1995
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+ Overseeing the work of the Project Quality Engineer

»  Monitoring non-conformances and corrective actions
2.5 QC ENGINEER, CHUCK LAWRENCE
The QC Engineer is responsible for implementing the project QC Plan to ensure compliance
with program requirements and to monitor on-site QC activities. The QC Engineer may also
serve as the site QC representative referenced throughout this document.

+ Drafting the project CQC Plan

» Reviewing the laboratory QC program for conformance with contract requirements

 Participating in the coordination and mutual understanding meeting

o Interfacing with project technical staff to ensure compliance with program quality
requirements

+ Conducting periodic independent QA/QC reviews, surveillances, and/or audits of
engineering/design/construction activities

+ Performing, or causing to be performed, daily inspections and tests in accordance with
Section 3.1 of this plan

» Conducting, or causing to be conducted, biweekly QC meetings in accordance with
Section 8.2 of this plan

« Coordinating with the site supervisor to ensure that corrective actions are implemented
for all non-conformances

« Reviewing the LANTDIV-approved submittal register for the duration of the contract.
Appropriate actions will be undertaken should delays or other changes so necessitate

+ Authorization to reject materials to be used if they are not in compliance
»  Monitoring Rework Items List program

« Accompanying and assisting Government representatives at the prefinal inspection and
the final acceptance inspection

OHM Project 16866CQCP Construction Quality Control Plan March 199§
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»  Preparing the daily Contractor QC Report
»  Monitoring the Testing Plan and Log for field activities
The QC Engineer is authorized to:

+ Temporarily shut down a portion of work if work practices or procedures are
determined to be incorrect or out of compliance with the specifications

» Stop a work task or series of tasks after consultation with the site supervisor and NTR
in the event that severe weather conditions interfere with the quality of work

2.6 PROJECT ENGINEER, TO BE NAMED
The project engineer is responsible for:
» Providing technical direction and expertise for daily work on-site

« Ensuring the engineering activities on-site are performed in compliance with project
drawings and specifications

+ Interfacing the site supervisor and QC engineer concerning any technical or engineering
issues concerning subcontractors.

» Inspecting major equipment for conformance to the project specifications upon delivery
to the site

OHM Project 16866CQCP Construction Quality Control Plan March 1995
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3.0 METHOD OF INSPECTION AND REWORK

A three phase quality control system will be implemented for each definable feature of work
and will include preparatory, initial and follow-up inspections. A definable feature of work is
a separate and distinct task that requires separate control requirements. The QC Engineer will
ensure that no work proceeds until the appropriate inspection phase has been completed. In
addition to and independent of the QC Engineer, the Site Safety Officer (SSO) and Site
Supervisor will implement this same control system as a part of their normal duties and
responsibilities. The inspection phases are discussed in the following paragraphs.

3.1 THREE PHASES OF CONTROL

The QC Engineer shall perform the three phases of control to ensure that work complies with
contract requirements. The three phases of control shall adequately cover both on-site and off-
site work and shall include the following for each definable feature of work.

3.1.1 Preparatory Phase
Conduct the preparatory phase with the site supervisor and the person responsible for the
definable feature of work. Document the results of the preparatory phase actions in the daily
Contractor QC Report. Perform the following prior to beginning work on each definable
feature of work:

a) Notify the NTR at least two working days in advance of each preparatory phase;

b) Review each paragraph of the applicable specification sections;

¢) Review the contract drawings;

d) Review the inspection schedule

¢) Verify that appropriate shop drawings and submittals for materials and equipment have

been received and approved in accordance with the Submittal Register. Verify receipt

of approved factory test results, when required;

f) Review the testing plan and ensure that provisions have been made to provide the
required QC testing;

g) Examine the work area to ensure that the required preliminary work has been
completed;

h) Examine the required materials, equipment and sample work to ensure that they are on
hand and conform to the approved shop drawings and submitted data;

OHM Project 16866CQCP Construction Quality Control Plan March 1995
Information herein is proprietary and confidential and to be used or relcased to others only with explicit written permission of OHM Remediation
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i) Review the safety plan and appropriate activity hazard analysis to ensure that applicable
safety requirements are met, and that required Material Safety Data Sheets (MSDSs) are
on hand; and

j) Discuss construction methods.

As a part of this preparatory work, the QC Engineer will review shop drawings, certificates
and other submittal data prior to submission to the NTR. The Project Engineer will also assist
with this effort. Each submittal presented to the NTR will bear the date and the signature of
the QC Engineer indicating that the submittal has been reviewed and is in compliance with
plans and specifications, or show the changes required to meet the specifications. The NTR
will be notified a minimum of 24 hours prior to the beginning of each preparatory inspection.

3.1.2 Initial Phase

When crews are ready to start work on a definable feature of work, the QC Engineer will
conduct the initial phase with the personnel responsible for that definable feature of work.
Observe the initial segment of the definable feature of work to ensure that the work complies
with contract requirements. Document the results of the initial phase for each new crew to
work on-site, or when acceptable levels of specified quality are not bemg met. Perform the
following for each definable feature of work:

a) Notify the NTR at least two working days in advance of each initial phase;
b) Establish the quality of workmanship required;
¢) Resolve conflicts;

d) Review the Safety Plan and the appropriate activity hazard analysis to ensure that
applicable safety requirements are met; and

e) Ensure that testing is performed.
3.1.3 Follow-Up Phase
Perform the following for on-going work daily, or more frequently as necessary until the
completion of each definable feature of work and document results in the daily Contractor QC
Report:

a) Ensure the work is in compliance with contract requirements;

b) Maintain the quality of workmanship required;

OHM Project 16866CQCP Construction Quality Control Plan March 1995
Information herein is proprictary and confidential and to be used or relcased to others only with explicit written permission of OHM Remediation

Services Corp.
3-2



% OHM Remediation
&= Services Corp. CONSTRUCTION QUALITY CONTROL PLAN

¢) Ensure that testing is performed; and
d) Ensure that rework items are being corrected.

3.1.4 Notification of Three Phases of Control for Off-Site Work
Notify the NTR at least two weeks prior to the start of the preparatory and initial phases.

3.2 SPECIAL INSPECTIONS

In addition to this three phase inspection control system, special inspections or testing may be
conducted in the event of an approved change or modification to work plans or field
operations. The QC Engineer will coordinate scheduling of special inspections with the NTR
at the time when a change or modification in work operations has been approved.

3.3 REWORK

It is OHM’s responsibility to identify and correct deficiencies in the work. To ensure that
defective work is corrected and not built upon, a Rework Items System will be initiated and
monitored by the QC Engineer. Rework items identified in the work during any inspections or
tests by a party to this contract will be corrected as soon as practicable and recorded on a
Rework Items List. The list will be issued to the site supervisor and a copy attached to the
inspection report. The Site Supervisor will be responsible for ensuring correction by the
responsible party and will return a report upon correction with a description of the action taken
and date completed. The Rework Items List will be updated accordingly. Rework items will
be corrected prior to the final inspection.

OHM Project 16866CQCP Construction Quality Controi Plan March 1995
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4.0 SAMPLING PROCEDURES

OHM sampling procedures will meet the requirements of the project scope of work. The
protocol for performing the analytical work on the site water and subsurface soil prior to and
during the remediation work is presented in the Sampling and Analysis Plan (SAP) for this
project.

OHM Project 16866CQCP Construction Quality Control Plan March 1995
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5.0 ANALYTICAL TESTING

OHM will employ the services of a fully qualified laboratory to perform the program’s
analytical testing. The tests and/or services to be performed by the testing laboratory are
presented in the Sampling and Analysis Plan for this project. The work to be performed in this

section deals with chemical analyses of the water and soil on site prior to and during
remediation activities.

OHM Project 16866CQCP Construction Quality Control Plan March 1995
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6.0 FIELD VERIFICATION TESTING

The following procedures will be used by the QC Engineer to verify compliance with the
contract requirements. Additions or modifications to these procedures may be necessary to
address changing circumstances. During field implementation of delivery order tasks, the
Navy will provide an inspector to perform QA checks. The responsibilities of the QC
Engineer are fully described in Section 2.0.

6.1 GEOTECHNICAL QUALITY CONTROL PROCEDURES

6.1.1 Field Verification Testing

Specific field verification testing will be performed in accordance with this plan. OHM is
responsible to perform the required field soils testing, per contract specifications. The
Geotechnical Technician will maintain a QA program to which equipment is calibrated on
regular intervals. All measurements will be traceable to National Bureau of Standards. The
laboratory test capabilities include field control; specifically, water content (Nuclear Density
Gauge), and density (Nuclear Density Gauge).

Field tests are developed from accepted test procedures (e.g. ASTM). Each test is an approved
procedure to test for specific characteristics. Some tests are less comprehensive than others
and require periodic verification by more detailed tests. Field tests of this type do not usually
determine the primary characteristic of interest, but instead are used to correlate results. In the
event that any single test fails to meet specification requirements, a second test will be
performed. Should the second test fail, the appropriate corrective action will be taken in the
field. If the second test meets the specification requirements, then the corresponding
verification test will be conducted. The results of that test will then be used to determine the
acceptance or rejection of the task being monitored.

Field tests will be performed by trained testing personnel and performed on a timely basis to
provide prompt confirmation or rejection of material or work.

6.1.2 Field Sampling

Samples of excavated materials and constructed work will be obtained in the field for
verification testing. The site technician will collect the specified samples, as appropriate, as
specified in the Sampling and Analysis Plan or when a portion of the constructed work is
completed.

6.2 INSPECTIONS

In addition to inspections directed by the QC Engineer, standard inspections will be performed
during the course of remediation to verify the quality of the final constructed work. There will
be visual inspections performed by the site supervisor, a qualified general foreman, or other
appropriate personnel. These inspections are supplemental to the QC inspections and are

e
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intended to enhance the QC inspections by identifying problem areas that may require more
stringent QC inspection. In the event of a discrepancy between one of these visual inspections
and the field verification tests, the field verification test results will take precedence.

Inspections will be performed in accordance with this plan or checklists developed for use at
the site. Inspections performed to a guide procedure will be documented in the daily field log,
while inspections performed to a checklist will be documented on the checklist and on the daily
Contractor QC Report.

6.3 PERFORMANCE DOCUMENTATION

To provide evidence of satisfactory work performance, verification test data, data reduction
and the results of field inspections and sampling will be completely documented. Whenever
possible, information will be recorded on a standardized form or in a bound filed logbook.
Documentation will include a daily log of construction activities; appropriate field test,
laboratory test, and survey data forms; photographs; and field collection and sampling custody
forms.

Construction inspection personnel (e.g., site supervisor and foreman) will maintain a daily log
of project activities. Copies of the daily logs will be sent to the Project Manager on a daily
basis. After this review, the logs will be routed to other members of the project team, as
needed.

As part of the remediation control activities, a photographic record will be maintained. As
examples, photographs should be taken of initial conditions, sampling locations, remediation
processes, and final constructed features. Photographs will be identified by the project
number, date taken, and a brief description. This will be done individually on the back of the

pho'tographs. In addition, album photographs must be provided with individual descriptions .

and dates taken.

Appropriate remediation control test, survey, and material installation data forms will be
prepared and each form will include the applicable location (e.g., station, elevation, and field
coordinates). All requested information on the form will be addressed. If not applicable,
requested information will be designated “N/A.” Results of field and laboratory tests will be
sent to the NTR, the project manager, site supervisor and QC Engineer as soon as they are
available.

Field construction verification records will be collected and maintained by the site supervisor
until they are submitted to the project central file.
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6.4 REVIEW OF CONSTRUCTION CONTROL DATA

The QC Engineer will review the QC data to verify that remediation specifications are met, to
determine when defective material or work may require removal and/or reconstruction, and to
determine when additional tests may be required to confirm the quality of material or work.
The results of field tests, field inspections, receiving inspections, and surveys will be reviewed
by the QC Engineer. This review will be performed to prevent the construction of new work
over defective material or work which is later found to be defective.

6.5 AS-BUILT DOCUMENTATION

All appropriate documentation will be retained in the project records system. Final as-built
drawings and specifications will be prepared from this information in accordance with the
Submittal Register and will be retained as a permanent record of the project.

At contract closeout, record documents will be delivered to the NTR. A transmittal letter in
duplicate accompanying the submittal will contain:

» Date

»  Contract name and number

« Contractor's name, adcress, and telephone number

« Number and title of each record document

» Signature of contractor or his authorized representative

OHM Project 16866CQCP Construction Quality Control Plan March 1995
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7.0 INSPECTION AND TESTING
DOCUMENTATION

Records of inspections and tests performed for each shift or subcontractor operation will be

signed by the QC Engineer. The original and one copy will be provided to the Government no
later than the next working day.

Contractor QC reports will include, as a minimum, the following:

»  Project identification

« Data on weather and any delays attributable to such weather

» Number of personnel on site (OHM and subcontractors)

» A listing of construction equipment and indication of equipment usage on the report
day

» Factual evidence that continuous QC inspections and tests have been performed. This
includes, but is not limited to the following data:

Type and number of inspections or tests performed
Results of inspections or tests, including computations
Evaluation of test results -- accept or reject work
Nature of defects, if present

Causes for rejection

Safety inspections/violations

Proposed remedial action

Corrective actions taken

+ The records will cover both conforming and nonconforming work

» A statement that supplies and materials incorporated into the work are in full
compliance with the requirements of the contract
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8.0 MEETINGS/COORDINATION

8.1 COORDINATION AND MUTUAL UNDERSTANDING MEETING

After submission of the Construction QC Plan and prior to the start of construction, the OHM
Project Manager, QC Engineer and Site Supervisor will meet with the COTR and NTR to
discuss the QC program required by this delivery order. The purpose of this meeting is to
develop a mutual understanding of the QC details, including forms to be used, administration
of on-site and off-site work, and coordination of the OHM management, production and the
Quality Representatives’ duties with the NTR. Minutes of the meeting will be prepared by the
Project Manager and signed by both OHM and the NTR.

8.2 QC MEETINGS

After the start of construction, the QC Engineer, or his designee, will conduct QC meetings
once every two weeks or as required by the NTR at the work site (or where specified, with the
site supervisor). The QC Engineer, or his designee, will prepare the minutes of the meeting
and provide a copy to the NTR within two working days after the meeting. The COTR may
attend any of these meetings. The QC Engineer will notify the NTR at least 48 hours in
advance of each meeting. As a minimum, the following will be accomplished at each meeting:

+ Review the minutes of the previous meeting

+ Review the schedule and the status of work:
- Work or testing accomplished since last meeting
- Rework items identified since last meeting
- Rework items completed since last meeting

+ Review the status of submittals:
- Submittals reviewed and approved since last meeting
- Submittals required in the near future

+ Review the work to be accomplished in the next two weeks and documentation
required. Schedule the three phases of control and testing:
- Establish completion dates for rework items
- Preparatory phases required
- Initial phases required
- Follow-up phases required
- Testing required
- Status of off-site work or testing
- Documentation required
» Resolve QC and production problems
» Address items that may require a revision of the QC plan (i.e., changes in procedures)
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GEORGEE. KRAUTER, P.E.
Program Manager

EXPERIENCE

As Program Manager for OHM’s LANT DIV RAC, Mr. Krauter has total responsibility and
accountability for the successful operation of the contract. Specifically, this includes ensuring
effective program communications, committing company resources to accomplish program and project
order objectives, receiving task orders, providing program-wide continuity for the technical
direction of projects, planning and scheduling work activities, resolving workload conflicts on a
program-wide basis, managing program-wide costs and contractual requirements, QA/QC, and
fulfilling administrative and financial contractual reporting requirements.

Stone & Webster Environmental Technology & Services (1991 - Present)

Project Sponsor/Director, USACE - Norfolk district, Radford Army Ammunition Plant - Directs 15
personnel performing more than 25 tasks on five different FFP contract, including PA/SI, RI/FS,
Remedial Design, Title II Services , public participation, NEPA compliance, and federal/state
permitting. Manages technical/contractual oversight, QA/QC, and health and safety.

* Provides accountability to USACE by serving as principal point of contact for $40 million in
remediation services and capital expenditures.

¢ Ensures effective cost and quality control by interpreting, planning, and forecasting work using
proven corporate management systems and procedures.

Task Manager, CPFF Contract, DOE Savannah River - Provided management/technical expertise to
complete tasks related to two CPFF contracts for DOE Savannah River (DOE-SR).

* Ensured effective planning and tracking of decommissioning tasks by developing management
systems in accordance with client requirements.

e Satisfied DOE-SR’s regulatory concerns by directing 20 environmental professionals in
performing environmental audits to ensure compliance with RCRA, CERCLA, Clean Air Act,
Clean Water Act, and NESHAP.

Project Manager, HTRW Projects - managed 25 engineers spread across five teams in developing
Independent Cost Estimates for HTRW projects at three major DOE sites in Oak Ridge, Tennessee.

ICF-Kaisor (1989 - 1991)

Program Manager, DOE Richland - Directed detailed engineering, design, and construction of more
than $200 million of waste management facilities for the tank farm upgrade at the Hanford
reservation. Managed 40 professional and 150 craft labor, providing overall technical and
administrative responsibility for a CPAF contract involving seven major tasks valued at $30
million per year.

Project Manager, DOE Feed Materials Production Center Fernald - Managed independent reviews of
RI/FS reports for five operable units involving remediation of radioactive and hazardous wastes
including pits, ponds, lagoons, and drum storage areas containing uranium, thorium, arsenic,
mercury, TEC, waste oils, PCBs, and spent solvents.
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EXPERIENCE - CONTINUED
IT Corporation (1985 - 1989)

Program Manager, Hazardous Waste Remedial Action Program (HAZWRAP) - Directed a CPFF
$10 million per year contact involving more than 60 professionals and six subcontractors, including
SB/SDBs, in performing SI and RI/FS at various military bases. Oversaw field investigations,
drilling/laboratory subcontracts, and preparation of remedial investigation reports for
contaminants including petroleum, solvents, VOCs, and PCBs. Improved project health and safety
by effectively managing the implementation of a comprehensive Health and Safety Program.

Project Manager, Feed Materials Production Center Fernald - Managed the efforts of approximately
30 force account personnel in directing the construction of an automated handling system for the
removal of more than 50,000 cubic feet of thorium containing dry sludges from three elevated storage
silos.

e Reduced potential exposure to personnel by building the system into a standard 20-foot shipping
container operated under negative pressure.

¢ Demonstrated strong management skills by accomplishing this $3 million project on schedule
and within budget. ‘

Project Manager, Shipping Port Atomic Power Station - Managed the efforts of 35 force account
personnel in removing asbestos from radioactively contaminated areas. Removed 430 cubic yards of
asbestos insulation from tanks, vessels, piping, ducting, and equipment. Identified uncertainties and
critical path activities of this $3 million contract by developing detailed work procedures in
accordance with OSHA and state regulations.

Project Manager, Nuclear Source Fabrication Facility - Directed 15 force account personnel in site
planing and restoration. Developed the survey plan, removal plan, sampling plan, health and
safety plan, detailed work procedures, and the final release of the site by the nuclear Regulatory
commission. Met schedule and budget requirements.

e Supported site restoration by decontaminating equipment and facilities, removing and
packaging radioactive materials, and overseeing facility demolition.

¢ Provided significant storage/disposal cost savings by developing an innovative method for
reducing the volume of transuranic waste, yet achieving a 100 percent acceptance of
“repackaged” drums.

» Managed final site restoration including backfilling and landscaping after NRC acceptance.

Program Manager, 3M Company - Managed 85 subcontractor and force account personnel in the
characterization of 250 site s nationwide, including sites in Massachusetts and Rhode Island.
Seventy of these sites required cleanup of polonium which had been released from faulty static
eliminators.

e Effectively controlled mobilization, materials handling, and subcontractors in supporting up to
eight site throughout the U.S. for this $3 million project.
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EXPERIENCE - CONTINUED

* Satisfied 100 percent of client’s goals by successfully completing the project under extremely
tight schedule requirements.

* Met regulatory concerns by working closely with the nuclear Regulatory commission and state
representatives to ensure cleanup; developed health and safety plans.

Quadrox (1981 - 1985)

Manager of Projects - Directed a staff of 30 involved in engineering, design, and installation
activities in support of numerous nuclear power plant modification projects for various utility
clients. These projects ranged in size up to $4 million and involved both force account and
subcontractor personnel. Planned and tracked major projects by developing a management controls
system (MIS) and providing training to project managers.

TRW (1979 - 1981)

Project Manager, DOE’s Remedial Action Program - Managed 30 professionals to review plans for
Formerly Utilized Sites Remedial Action program (FUSRAPT) projects, and prepared other Program
Documents for DOE. Determined remedial approach, developed schedules/estimates for
remediation, and planned specialty subcontractor activities.

U.S. Naval Civil Engineers Corps (1958 - 1979)

Deputy Officer in Charge ofr Construction, Europe - Directed the construction of projects annually
averaging $26 million and provided the design of new facilities and modifications. Held full
contract authority and was senior member for selection and negotiation contract boards.

* Restructured and organized resources to accommodate an unexpected 30 percent increase in
workload without requiring additional resources.

* Received Meritorious Service medal for accomplishments in design and construction.

Officer in Charge, Naval Nuclear Power Unit - Managed 25 professionals and 35 craft who directed
the development of the Environmental Impact Assessment, the Safety Analysis Report, and the
Removal Plan for the PM-3A reactor decommissioning.

e Completed project on schedule and within budget by managing the preparation of detailed
critical path schedules an detailed work procedures.

¢ Ensured effective remediation by directing the removal of 5,000 square yards of contaminated
soil.

ACADEMIC BACKGROUND

M.S., Physics, Naval Postgraduate School
B.S., Civil Engineering, Rensselaer Polytechnic Institute
B.S., Engineering, U.S. Naval Academy



George E. Krauter, P.E. Page 4

SPECIALIZED TRAINING

OSHA 40-hour Safety Training
OSHA 8-hour Refresher Training

PROFESSIONAL REGISTRATIONS

Registered Professional Engmeer, State of Pennsylvania



MICHAEL 1. GILMAN

P Program Quality Control Manager

EXPERIENCE

As Program Quality Control Manager for OHM’s LANT DIV RAC, Mr. Gilman is responsible for the
enforcement of corporate QA /QC policies and contract provisions. He works closely with the
Program Manager to coordinate QA/QC activities at each site to ensure they are conducted
properly. Mr. Gilman'’s role and responsibilities at the Program level include:

Establishing and administering all quality matters for OHM for the LANT DIV RAC
Designating a project QC Manager for each Delivery Order
Reviewing and approving Delivery Order QA plans

Authorizing stop work if work activities or planning activities violate OHM quality
guidelines of LANT DIV RAC contract requirements

Developing and implementing a Delivery Order specific quality control plan

Interfacing directly with government Quality Assurance personnel

Conducting daily QC meetings

Supervising performances of site QC activities

Ensuring that QC testing is performed in accordance with specifications, and in a timely manner

Requiring corrective actions for any item or activity which does not meet specifications or
quality standards

Preparing required QC certifications and documentation

Stone & Webster Environmental Technology & Services (1991 - Present)

Section Manger, QC Department - Responsible for providing guidance in the implementation of all
phases of the QA program for nuclear and fossil power plants, environmental assessment,
management, and remediation, and government projects. These projects include:
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Department of the Navy - Newport News shipbuilding
Department of the Navy - North Div Naval Facilities Engineering Command BRAC
Delmarva Power & Light

New Jersey Turnpike

Salem Generating Station - Units 1 and 2

Hope Creek Generating Station

River Bend Station

Nine Mile Point Nuclear Station - Unit 2

Calvert Cliffs Nuclear Power Plant

Limerick Generating Station

Fort Calhoun
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EXPERIENCE - CONTINUED

Mr. Gilman has served as the Project Manager responsible for QA and other supporting department
activities for services provided to a major shipyard involved in the construction and overhaul of naval
vessels.

Since joining Stone & Webster, he has been assigned to the Cherry Hill office as Supervisor, QA
* Department Representative, QA Engineer, and Lead Engineer, and to the Boston office as an Engineer in
the Reports Group of the Quality Systems Division.

Prior to joining Stone and Webster, Mr. Gilman worked in manufacturing engineering on several
government projects for GTE Sylvania, the Foxboro Company, and a plastic molding manufacturer for
which his responsibilities were to provide industrial engineering support for the assembly of electronic
equipment, and quality control inspection and testing.

ACADEMIC BACKGROUND

M.S., Business Administration, Drexel University
B.S., Industrial Engineering, Northeastern University

SPECIALIZED TRAINING

OSHA 40-hour Safety Training
OSHA 8-hour Refresher Training

PROFESSIONAL LICENSES AND REGISTRATIONS

American Society for Quality Control - Certified Quality Engineer
American Society for Quality Control - Member

American Nuclear Society - Delaware Valley Section - Member
American Institute of Industrial Engineers - Member



JAMES A. DUNN, JR., P.E.
Senior Project Manager

EXPERTISE

Major project and program management; municipal, industrial and hazardous waste management;
design, permitting and construction of solid waste landfill facilities; underground storage tank
assessment and remediation; onsite remediation technologies including sludge dewatering,
stabilization/solidification

EXPERIENCE

Mr. Dunn joined OHM in 1994 with over 25 years experience in civil, structural, and environmental
engineering design, estimating, supervision, and management. He has served as project manager,
operations manager and construction manager for both government and private clients on projects
involving solid and hazardous waste management, remedial investigations and risk assessments,
environmental and geotechnical soils and groundwater investigations; implementation/construction
of remedial activities at hazardous waste sites; construction of Subtitle D solid waste landfill
facilities; and implementation of closure activities for RCRA hazardous waste facilities. In
addition, Mr. Dunn has provided construction engineering and management services for natural gas,
oil, and product pipelines (on land and offshore), pumping stations, compression facilities, and tugs
and barges on an international, intrastate, and interstate basis.

As a project manager, Mr. Dunn’s responsibilities include project scoping and estimating, proposal
preparation and presentation, project negotiations, cost and schedule tracking and control, problem
solving, project reporting, subcontractor management, and overall project profitability.

The following projects are representative of Mr. Dunn’s experience:

* Project Director, Subtitle D Land Construction and Closure, Nassau County, Florida.
Independent third party oversight of construction of a state-of-the-art solid waste facility and
closure of three existing unpermitted sites. Assumed duties of interim County Solid Waste
Director for a one-year term. Landfill construction included provision of quality assurance
services for a slurry wall system, the composite liner system including natural and synthetic
materials and installation of dewatering ponds. Negotiated permit variances with the state
agency to allow inclusion of a major industrial wastestream into the municipal landfill
facility. Siting, permitting, design and construction of a mulching composing facility for yard
wastes.

* Product Director, PCB Remediation, Enron Gas Producing Company,Texas. Site investigations
soil sampling and analyses, work plan development, removal of contaminated soils and debris,
transport and disposal and site restoration for three facilities in Texas. Activities at one site
involved decontamination and demolition of a gas conditioning/compression plant which
included removal and disposal of asbestos pipe and vessel insulation. Project guidance
activities included client liaison at head office and onsite participation in negotiating
transportation and disposal subcontracts and assistance in scheduling of personnel.
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¢ Project Manager, Groundwater Remediation, Cabot Carbon Super Site, Florida. Initial
activities included development of Remedial Design Plan, review of Record of Decision and
Consent Decree, subsurface explorations and preparation of Field Sampling Plan, Quality
Assurance Project Plan, and Health and Safety Plan. Subsequent tasks included evaluation of
necessity for treatability studies, preparation of project schedule, groundwater flow modeling,
remedial design including cleanup goals and ARARs, complete engineering drawings, equipment
specifications, assistance with regulatory reviews, bid solicitation for remedial design
implementation, oversight of construction, and operation and maintenance oversight of the
completed treatment system.

* Project Director, Underground Storage Tank Assessment and Remediation, Various Locations,
Georgia. Contamination evaluation for four sites involving soils and groundwater
contamination. Initial activities included soil sample procurement and analyses, monitor well
installations, groundwater sampling and analyses, aquifer slug and specific capacitance testing,
generation of plume maps and performance of risk assessment. Initial site characterization
reports were prepared and submitted to Georgia EPD followed by preparation and submission of
Corrective Action Plans. Subsequent activities included design and implementation of
groundwater remediation systems and remediation of contaminated soils.

s Project Director, LCH Reclamation, Louisiana. Installation of pumping facilities, loading pad,
and fixed air monitoring stations to permit pumping, transportation, and recycle/reclamation of
more than 1.6 million gallons of product, while maintaining a water blanket for odor
suppression. Follow-up activities included the removal, transportation and incineration
disposal of pumpable sludges while continuing to maintain water blanket. Subsequent
activities will include soil treatment (stabilization, fixation and/or removal) and design and
implementation of a groundwater remedy.-

» Project Director, Remediation of Power Plant Site, Texas. Cleanup activities at the site of a
former power plant included formulation of work plan, health and safety plans and design
specifications and implementation of remedial methods for PCB and asbestos contaminated
soils and debris. Closure of a large diameter wet well included contaminated debris removal
and water treatment and excavation and demobilization of underground storage tanks.

* Project Director, Closure of Wood Products Treatment Facility, Oklahoma. Overall project

direction and guidance for decontamination and demolition of process equipment and attendant
structures, chemical fixation of various sludges contained within lagoon.

ACADEMIC BACKGROUND
B. S. Civil Engineering, University of Texas at Arlington, 1968
SPECIALIZED TRAINING

OSHA 40-hour Health and Safety Training
OSHA 8-hour Refresher Training
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PROFESSIONAL REGISTRATIONS AND AFFILIATIONS

Registered Professional Engineer, Louisiana (15901) and Texas (70647)
National Society of Professional Engineers

Louisiana Engineering Society

American Society of Civil Engineers

Georgia Society of Professional Engineers

American Welding Society

American Petroleum Institute

Technical Association of the Pulp and Paper Industry

American Society of Testing Materials

PUBLICATIONS

Dunn, Jr., ]. A., “A Guide to UST Regulations,” Acadiana Safety Association, Lafayette, Louisiana,
1990.

Dunn, Jr., J. A., “An Offshore Pipeline,” American Welding Society Chapter Meeting, Lafayette,
Louisiana, 1985.

Dunn, Jr., J. A., “Riser Installation,” presented at the Offshore Pipeline Contractors Association
Conference, Lafayette, Louisiana, 1984.
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QC ENGINEER
CHARLES D. LAWRENCE, JR.
EXPERIENCE SUMMARY

Mr. Lawrence has significant experience in quality control operations in engineering and
manufacturing firms serving both government and commercial clients. His experience includes
in-process audits, inspection and test, quality planning, work package preparation and review,
root cause analysis, corrective action development, and reporting. He also serves in the Corps
of Engineers, Army Reserve, and has implemented environmental quality improvement programs
for numerous facilities in Kentucky and Tennesses. Prior to his work as a quality engineer, he
served eight years on active duty with the U.S. Army. This service included company command
and overseas service in a peacekeeping force in the Middle East.

EDUCATION

UNITED STATES MILITARY ACADEMY  BACHELOR OF SCIENCE, 1979
West Point, NY 10996 General Engineering
UNIVERSITY OF DALLAS MBA, 1992

Irving, TX 75248 ‘ Engineering Management
CERTIFICATIONS

Engineer-In-Training, Pennsylvania, 1979

OSHA, 29 CFR 1910.120, Hazardous Waste Operations Training, 1994

OSHA, 29 CFR 1910.120, Hazardous Waste Operations Supervisor Training, 1994
U.S. Ammy Environmental Center, Environmental Compliance Assessment Course, 1993
U.S. Army Corps of Engineers, Engineering and Housing Management Course, 1993
Process Examiner, U.S. Naval Weapons Center, 1989

EXPERIENCE HISTORY

Established and managed a detailed program of environmental quality assessments for Army
Reserve facilities in Tennessee and Kentucky. Evaluated compliance with code requirements,
presented training, and drafted waste management and spill contingency plans.

Selected as Procurement Quality Representative for international avionics firm serving the prime
contractor for the Harpoon and Tomahawk missile programs. Performed hardware inspections,
evaluated test data, and audited contracts prior to system purchases. Developed and implemented
procedures to steamiine product evaluation, final shipment, and invoicing.




Impiemented Total Quality initiatives for engineering offices and project sites in the Southeast.
Participated in Corporate ISO 9000 certification planning. Wrote project quality plans, developed
business plans, facilitated client interface, performed process assessments, and conducted
training.

Researched and communicated design requirements for an Army intelligence analysis facility.
Supervised Directorate of Engineering drafting specialists in preparing construction pians.

Introduced assembly and test improvements in a commercial electronics manufacturing operation.
Reduced defects by 90% in 1990. Presented results at Nippon Electric Corporation North
American Quality Conference.

Analyzed and resolved quality issues affecting electronic components, printed circuit boards, test
operatons, hardware configuration, and mass soldering process control. Presented quality
trends, root cause analysis, and corrective actions to senior management and government
representatives.

Led two hardware audits of the Harpoon radar sesker and major ancillary components.
Consolidated improvement recommendations for future designs.
EMPLOYMENT HISTORY

STONE & WEBSTER ENGINEERING, Chattanooga, TN 1992 - PRESENT
Senior Quality Engineer

NEC AMERICA, INC., Dalilas, TX 1990 - 1992
Testr Supervisor

TEXAS INSTRUMENTS, INC., Dallas, TX 1987 - 1990
Manufacruring Supervisor 1989 - 1990
Qualiry Assurance Engineer 1987 - 1589

OTHER QUALIFICATIONS

Major, United States Army Reserve, Corps of Engineers

Graduate, United States Army Command and General Staff College
Trained in Total Quality and Statistical Process Control
MIL-STD 2000, MIL-Q 9858, and ISO 9000 proficient.
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1.0 INTRODUCTION

This Health and Safety Plan (HASP) has been developed for United States Navy, LANTDIV,
Delivery Order entitled, Soil Remediation at the MCB Camp Lejeune Operable Unit No. 1,
Sites 21 and 78. The Delivery Order will be executed per the requirements stated in the Final
Statement of Work (SOW) for Service Delivery Order per Contract No. N62470-93-D-3032,
Delivery Order 0062, in cooperation with the Navy. This Delivery Order will also be executed
in accordance with Naval Facilities Control Plan (NAVFAC) Specification No. 05-93-3124
dated September 27, 1994.

This HASP documents the policies and procedures which protect workers and the public from
potential hazards posed by work at this site. OHM considers safety the highest priority during
work at a site containing potentially hazardous materials and has established a goal of zero
accidents for all projects. All projects will be conducted in a manner which minimizes the
probability of injury, accident, or incident occurrence. This HASP is a key element in the
proper planning of project work which is necessary to assure the goal of zero accidents. The
HASP Certification (Appendix A) will be signed by all who actively participate at this project.

Although this plan focuses on the specific work activities planned for this site, it must remain
flexible because of the nature of this work. Conditions may change and unforeseen situations
may arise that require deviations from the original plan. This flexibility allows modification by
the OHM supervisors and health and safety officials with approval from the project CIH.

This plan has been prepared in accordance with OSHA’s “Hazardous Waste Operations and
Emergency Response” standard contained in 29 CFR 1910.120 and the U. S. Army Corps of
Engineers’s (USACE’s) Safety and Health Requirements Manual (COE EM-385-1-1,
October 1992).

1.1 SITE DESCRIPTION

Camp Lejeune is a training base for the U.S. Marine Corps, located in Onslow County, North
Carolina. The base covers approximately 170 square miles and includes 14 miles of coast line.
MCB Camp Lejeune is bounded to the southeast by the Atlantic Ocean, to the northeast by
State Route 24, and to the west by U.S. Route 17. The town of Jacksonville, North Carolina
is located north of the Base. The remedial action area, OU No. 1, is one of 13 operable units
within Camp Lejeune. An "operable unit" as defined by the National Contingency Plan (NCP)
is a discrete action that comprises an incremental step toward comprehensively addressing site
problems. OU No. 1, which covers an area of approximately 690 acres, is comprised of three
sites: Sites 21, 24 and 78. OU No. 1 is located approximately 1 mile east of the New River
and two miles south of State Route 24. The Operable Unit is bordered to the northwest by
Holcomb Boulevard, to the northeast by Sneads Ferry Road, to the southwest by Main Service
Road, and to the southeast by Cogdels Creek.

OHM Project 16866SSHSP Heaith and Safety Plan March 1995
Information herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM Remediation
Services Corp.
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Site 21 is located within the northwest section of Site 78. The site is bordered by Ash Street to
the southwest, Center Road to the southeast, and a wooded area to the northwest. A dirt road
surrounds most of the site along with surface drainage ditches. The southern and central
portions of the site (approximately 220 feet by 900 feet) include several fenced-in areas, while
the northern section (approximately 500 feet long) is an open area. A water tower is located in
the fenced portion of the site. Surface cover within the site consists of gravel, sandy soil, and
concrete with a few vegetated areas. The southern portion of the site is periodically utilized for
storage by Marine Corps reserve units. Currently this portion of the site is being used for
storage of military vehicles.

Three primary AOCs were identified at Site 21. They are the Former PCB Transformer
Disposal Area (AOC 1) and the Former Pesticide Mixing/Disposal Area (AOCs 2 and 3).
Figure 1 shows the location of these three AOCs. The Former Transformer PCB Disposal
Area is located in the northeastern portion of the site, and the Former Pesticide
Mixing/Disposal Area is located in the southwestern portion of the site. With the exception of
a small, slightly depressed area at the northern portion of the site, which may have been the
former transformer oil disposal pit, there are no visual signs of waste disposal throughout the
site. The contaminants of concern (COCs) at AOC 1 and AQOC 2 are PCBs. The COCs at
AQOC 3 are pesticides, including 4,4’-DDD, 4,4’-DDT, and chlordane.

Site 78 encompasses the industrial area of MCB, Camp Lejeune and is bordered by Holcomb
Boulevard, Sneads Ferry Road, Duncan Street, and Main Service Road. This area is
comprised of maintenance shops, warehouses, painting shops, printing shops, automobile
body shops, and other similar industrial facilities. Site 78 covers approximately 590 acres.
With the exception of buildings, the majority of the site area is paved (e.g., roadways, parking
lots, loading dock areas, and storage lots), however, there are many small lawn areas
associated with individual buildings within the site and along lengthy stretches of roadways.
In addition, there are several acres of woods in the southern portion of the site. Recreational
ball fields and a parade ground are located in the southwest cormner of the site.

One soil AOC has been identified within Site 78, a grassed area on the northeast side of
Building 1502 (AOC 4).

1.2 SITE HISTORY

Site 21 has had a history of pesticide usage and reported transformer oil disposal. The site was
used as a pesticide mixing area and as a cleaning area for pesticide application equipment from
1958 to 1977. This area, the Former Pesticide Mixing/Disposal Area, was reported to be
located in the southeast corner of the lot (the exact location is not documented). Chemicals
reportedly stored and handled at this site included diazinon, chlordane, lindane, DDT,
malathion (46 percent solution), mirex, 2,4-D, silvex, dalapon and dursban. Small spills,’

OHM Project 16866SSHSP Health and Safety Plan March 1995
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discharge of washout fluids, and indiscriminate disposal are believed to have occurred in this
area. In 1977, before these mixing/cleaning activities were moved to a different location,
overland discharge of washout fluids was estimated to be approximately 350 gallons per week.
It is not clear for how long this discharge of washout fluids occurred.

The Former Transformer Oil Disposal Pit was located in the northeastern portion of the site.
The pit was reportedly used as a disposal area for transformer oil during a one year period
between 1950 and 1951. The pit reportedly measured 25 to30 feet long by 6 feet wide by
8 feet deep. Sand was occasionally placed in the pit when oil was found standing in the
bottom of the pit. The total quantity of oil disposed in this pit is unknown. A small area,
slightly depressed in elevation, which may be the former oil pit, is evident in the northern
portion of Site 21.

Site 78, constructed in the late 1930s, was the first developed area at MCB, Camp Lejeune. It
was comprised of approximately 75 buildings and facilities including maintenance shops, gas
stations, administrative offices, commissaries, snack bars, warehouses, and storage yards.
There is presently no known uncontrolled disposal of wastes related to the various industrial
activities at the site. Due to the industrial nature of the site, many spills and leaks have
occurred over the years. Most of these spills and leaks have consisted of petroleum-related
products and solvents from underground storage tanks (USTs), drums, and uncontained waste
storage areas. It appears that several general building areas within Site 78 may be potential
source areas of contamination.

Upon completion of the Remedial Action Work Plan (RAWP), OHM will implement the plan
through performance of the following major tasks:

»+ Mobilization and Site Preparation which will include construction and
installation of an office facility; personnel and equipment decontamination facilities;
utilities installation; access road construction and grading; establishment of erosion
control and installation of berms; installation of fencing; and delineation of work zones.

+ Perform Site Survey to establish excavation limits.

+ Contaminated Soil Excavation including PCB- and pesticide-contaminated soils
to be excavated from AOCs 1 through 4 and directly loaded for transport and the trucks
decontaminated prior to departure. Excavation depths are anticipated to be 1 foot.
Each proposed excavation area will be handled in this manner.

» Verification and Confirmation Sampling for on-site and off-site analytical
procedures.

OHM Project 168665SHSP Health and Safety Plan March 1995
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Heavy Equipment Decontamination will be performed at the heavy equipment
decontamination station using high pressure washing and manual scraping methods.
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2.0 KEY PERSONNEL AND MANAGEMENT

The Project Manager (PM), Site Supervisor (SS), Certified Industrial Hygienist (CIH) and
Site Safety Officer (SSO) are responsible for formulating and enforcing health and safety
requirements, and implementing the HASP.

2.1 PROJECT MANAGER

The PM has the overall responsibility for the project and to assure that the goals of the
construction remedial action are attained in a manner consistent with the HASP requirements.
The PM will coordinate with the SS and the SSO to assure that the remedial action goals are
completed in a manner consistent with the HASP. The PM will identify contacts and telephone
numbers, with assistance from LANTDIV, of local health care providers, the
NOSC/NOSCDR, the LEPC and other agencies that may be asked to provide emergency
support during project activities. The PM will conduct a monthly health and safety audit of the
project using the Management Health and Safety Report Form.

2.2 SITE SUPERVISOR

The SS is responsible for field implementation of the HASP. The SS will coordinate with the
SSO to establish communications with local health care providers, the NOSC/NOSCDR, the
LEPC and other outside organizations and agencies that may be asked to provide emergency
support during project activities. The SS will be the main contact in any on-site emergency
situation. The SS will conduct periodic inspection of the work site to confirm compliance with
all health and safety requirements. The SS is also responsible for coordinating remedial
actions for all deficiencies and for enforcing the OHM *“Cardinal Safety Rules” (included in
Appendix E) and the site specific health and safety procedures (included in Appendix B).

2.3 SITE SAFETY OFFICER

The SSO has responsibility for administering the HASP relative to site activities, and will be in
the field full-time while site activities are in progress. The SSO's primary operational
responsibilities include personal and environmental monitoring, coordination of job safety
analyses, personal protective equipment maintenance, and assignment of protection levels. The
SSO will direct all field activities involved with safety and is authorized to stop work when an
imminent health or safety risk exists. The SSO is responsible for assuring that all on-site
personnel understand all safety requirements.

2.4 CERTIFIED INDUSTRIAL HYGIENIST

The CIH is responsible for the contents of the HASP and ensures that the HASP complies
with all federal, state and local health and safety requirements. If necessary, the CIH can
modify specific aspects of the HASP to adjust for on-site changes that affect safety. The CIH
will coordinate with the SSO on all modifications to the HASP and will be available for
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consultation when required. The CIH will not necessarily be on site during OHM activities;
however, he may perform site safety audits to confirm field compliance with the HASP.

2.5 EMPLOYEE SAFETY RESPONSIBILITY

Each employee is responsible for personal safety as well as the safety of others in the area.
The employee will use all equipment provided in a safe and responsible manner as directed by
the SS. All OHM personnel will follow the policies set forth in OHM's Health and Safety
Procedures Manual, with particular emphasis on the OHM "Cardinal Safety Rules." which
will be maintained on-site by the site safety officer. Specific health and safety procedures
applicable to this project are provided in Appendix D of this plan.

2.6 KEY SAFETY PERSONNEL
The following individuals share responsibility for health and safety at the site.

Project Manager James Dunn
(404)453-8072 (office)

Site Supervisor Randy E. Smith
(910) 451-1809

Site Safety Officer Steven K. Grant
((10) 451-1809

Program Manager for George Krauter, P.E.
LANTDIV (609) 588-6477 (office)
SR Health and Safety J. Angelo Liberatore, CIH
Director/Project CTH (404) 453-7671 (office)
1-800-999-6710 PIN 997-6102 (pager)
Vice President, Health Fred Halvorsen, Ph.D., PE, CIH
and Safety 800-231-7031 (office)
OHM Project 16866SSHSP Health and Safety Plan March 1995
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3.0 JOB HAZARD ANALYSIS

This section outlines the potential chemical and physical hazards which workers may be
exposed to during work on this project. Table 3.1 lists significant contaminants identified at
the site and their respective published occupational exposure limits. The OSHA permissible
exposure limits (PELs) and the ACGIH threshold limit values (TLVs) were reviewed for these
contaminants, evaluated, and the more stringent value of the two selected as exposure
guidelines. An MSDS list is included in Appendix C.

3.1 CHEMICAL HAZARDS

Chemical Hazards
Chemical Exposure Routes PEL/TLV | Symptoms of Overexposure
Chlordane Inhalation; ingestion; 0.5 mg/m3 Tremors, excitement, loss of muscle control;
dermal contact/ gastritis; convulsions; and anorexia; liver and
absorption kidney damage
Chlorinated Inhalation, ingestion, 0.05 mg/m3* | Tremor, dizziness, confusion; headache,
pesticides (DDT, | dermal contact (DDT) fatigue; convulsions; liver and kidney damage
DDE)
PCBs (Arochlor | Inhalation, ingestion, 0.5 mg/m3 Irritation to the eyes; chlor acne; Dermatitis;
1254) dermal contact and Liver damage; Cancer
absorption

*In this instance, the OSHA PEL was selected as the more stringent guideline for exposure.

Chlorinated pesticides (DDT, DDD, DDE), chlordane and polychlorinated byphenyls (PCBs)
have been identified in soils at Sites 21 and 78. Soil concentrations of these contaminants
were generally in ppb concentrations. The maximum soil concentration for specific
contaminants were as follows:

+ DDE at 36 ppm

« DDTat 16 ppm

+ Chlordane at 2.2 ppm
» PCBsat4.8 ppm

Considering the low concentration of contaminants in soil, the potential for personnel exposure
during site activities is correspondingly low. Personnel will initially wear Level C protection
during excavation/load-out operations and downgrade to Modified Level D based on airborne
particulate air monitoring results obtained in personnel breathing using a direct reading aerosol
monitor (i.e., Miniram).

Chlorinated Pesticides (DDT, DDD) were identified in soils at AOCs 3 and 4. DDT has

an OSHA Permissible Exposure Limit (PEL) of 0.5 mg/m3. DDT is a poison by ingestion and
is known to cause cancer in humans. It can also be absorbed through skin. Symptoms of
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overexposure include tremor, dizziness, confusion, headache, fatigue, and convulsions. Liver
and kidney damage may also occur as a result of overexposure.

Chlordane has also been identified in soils and groundwater at AOCs 3 and 4. Chlordane
has an OSHA PEL of 0.5 mg/m3. Chlordane is a suspected human carcinogen which is
poisonous by ingestion, and by inhalation. It is readily absorbed through the skin on dermal
contact, and overexposure may produce tremors, excitement, loss of muscle coordination
(alexia), gastritis, convulsions, and anorexia. Lung, liver and kidney damage may result from
chronic overexposure.

Polychlorinated Biphenyls (PCBs) have been identified in soils at AOCs 1 and 2.
PCBs have a PEL of 0.5 mg/m3 (54 percent chlorine). PCBs are potent liver toxins which
may be readily absorbed through skin on dermal contact. A characteristic skin rash is evident
after prolonged skin contact with PCBs. Potentially chronic or delayed toxicity is significant
because PCBs accumulate in fatty tissues and may reasonably be anticipated to be
carcinogenic. Overexposure may also cause chronic eye, nose, throat and upper respiratory
irritation, as well as a variety of neurological effects.

Personnel will be removed from the work site and placed under observation immediately if the
following symptoms occur:

» Dizziness or stupor

« Nausea, headaches, or cramps

» Imritation of the eyes, nose, or throat
+ Euphona

»  Chest pains and coughing

» Rashes or burns

3.2 PHYSICAL HAZARDS

To minimize physical hazards, OHM has developed standard safety protocols which will be
followed at all times. Failure to follow safety protocols will result in expulsion of an employee
from the site and appropriate disciplinary actions.

The SS and SSO will observe the general work practices of each crew member and equipment
operator, and enforce safe procedures to minimize physical hazards. Hard hats, safety glasses,
and steel-toe safety boots are required in all areas of the site. Site-specific hazards and all
necessary precautions will be discussed at the daily safety meetings. The Health and Safety
Procedures Manual for LANTDIV will be maintained at the project site as a reference
document.
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3.3 ENVIRONMENTAL HAZARDS

Environmental factors such as weather, wild animals, insects, and irritant plants pose a hazard
when performing outdoor work. The SSO and SS will take all necessary measures to alleviate
these hazards should they arise.

3.3.1 Heat Stress
The combination of warm ambient temperature and protective clothing result in the potential for
heat stress. Heat stress disorders include:

+ Heatrash

e Heat cramps

» Heat exhaustion
» Heat stroke

Heat stress prevention is outlined in procedure No. 22 of the OHM Corp. Health and Safety
Procedures manual. This information will be reviewed during safety meetings. Workers will
be encouraged to increase consumption of water and electrolyte-containing beverages (eg,
Gatorade).

The following is a summary of the signs and symptoms of heat stress disorders.

» Heat rash — characteristic rash which may develop on the skin in areas which may be
chapped by clothing. Frequent clothing changes help to prevent chapping from contact
with wet clothes.

+ Heat cramps — caused by heavy sweating and inadequate electrolyte replacement.
Provide frequent breaks with fluid replacement. Cramps are usually relieved when
victim is moved to a cool resting place and provided fluids every 15 minutes for
approximately 1 hour. Symptoms include: '

- Muscle spasms
- Pain in the hands, feet, abdomen

+ Heat exhaustion — caused by increased stress of various body organs including
inadequate blood circulation due to cardiovascular insufficiency or dehydration.
Immediately remove the victim from the hot environment and provide rest while lying
the victim down with feet elevated, and care for shock. Attempt to cool the victim by
fanning or applying wet towels. Provide fluid replacement every 15 minutes and refer
for medical evaluation if not improved within 30 minutes. Symptoms include:

- Pale, cool, moist skin
- Heavy sweating

OHM Project 16866SSHSP Health and Safety Plan March 1995
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-

Dizziness
- Nausea
Fainting

L

Heat stroke — temperature regulation fails and the body core temperature rises to critical
levels. Immediate action must be taken to cool the body. Competent medical care must
be obtained immediately since this is a life threatening disorder. Symptoms include:

- Hot, dry skin, usually red, mottled or cyanotic

- 104° temperature

- Confusion, dizziness

- Loss of consciousness

- Convulsions

- Strong, rapid pulse

It is recommended that workers break at least every two hours for 10 to 15 minute rest periods
when temperatures rise above 72.5 degrees F and protective clothing is worn. Ambient
temperatures will be determined from a Hg/glass thermometer shielded from radiant heat. In
addition, workers are encouraged to take rests whenever they feel any adverse effects that may
be heat-related. The frequency of breaks may need to be increased upon worker recom-
mendation to the SSO and SS. Heat stress can be prevented by assuring an adequate work/rest
schedule; guidelines are printed below.

AMBIENT LEVEL C PPE/
TEMPERATURE LEVEL D PPE MODIFIED LEVEL D
90c F or above After 45 minutes of work After 15 minutes of work
87.5F-90F After 60 minutes of work After 30 minutes of work
82.5-875 F After 90 minutes of work After 60 minutes of work
77.5-82.5 F After 120 minutes of work After 90 minutes of work
72.5-77.5 F After 150 minutes of work After 120 minutes of work

The work/rest schedule can be calculated based on heat stress monitoring results. Monitoring
consists of taking the radial pulse of a worker for 30 seconds immediately after exiting the
work area. If the heart rate exceeds 110 beats per minute at the beginning of the rest period,
shorten the next work cycle by 1/3 and keep the rest period the same. If the heart rate still
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exceeds 110 beats per minute at the next rest period, decrease the work period by 1/3. The
initia] rest period should be at least 10 minutes.

Monitoring for heat stress will begin when the ambient temperature reaches or exceeds 70
degrees Fahrenheit when wearing Level C PPE, or 80 degrees Fahrenheit for site activities
performed in Level D. Monitoring will include pulse rate,weight loss, oral temperature and
signs and symptoms of heat stress. The employees radial pulse will be monitored for 30
seconds to determine heart rate. When monitored, oral temperatures (OT) will be obtained
utilizing a clinical thermometer or equivalent. If the employees’ OT exceeds 99.6°F, the work
period will be reduced by 1/3. If after this work period, the oral temperature still exceeds
99.6°F, the work period will again be shortened by 1/3. If the employee’s OT exceeds
100.6°F, the employee will not be permitted to wear PPE. See Procedure 22 LANTDIV
Health and Safety Procedures Manual.

3.3.2 Exposure to Cold

With outdoor work in the winter months, the potential exists for hypothermia and frostbite.
Protective clothing greatly reduces the possibility of hypothermia in workers. However,
personnel will be instructed to wear warm clothing and to stop work to obtain more clothing if
they become too cold. Employees will also be advised to change into dry clothes if their
clothing becomes wet from perspiration or from exposure to precipitation. Since wind chill
temperature takes into account the potential for loss of body heat through convection, the
wind-chill adjusted temperature will be used to evaluate for potential cold stress occurrence.

In cold weather, the potential for frostbite exists, especially in body extremities. Personnel
will be instructed to pay particular attention to hands, feet, and any exposed skin when
dressing. Personnel will be advised to obtain more clothing if they begin to experience loss of
sensation due to cold exposure.

Employees will be encouraged to use the heated shelters on site at regular intervals depending
upon the severity of ambient temperatures. When temperatures are less than 20°F (actual or
wind chill) workers should break regularly to the heated shelter to warm up (every 45 minutes
at a minimum). Since cold weather does cause significant water loss as a result of the dryness
of the air, fluid intake will be encouraged to prevent dehydration which directly affects blood
volumes and flow to the extremities. Warm, sweet, caffeine-free, nonalcoholic drinks and
soup offer the best fluid replacement and provide calorie energy. Symptoms of cold stress,
including heavy shivering, excessive fatigue, drowsiness, irritability, or euphoria necessitate
immediate return to the shelter.

3.3.3 Project Hazard Communication
The purpose of hazard communication (Employee Right-to-Know) is to ensure that the hazards
of all chemicals located at this field project site are transmitted (communicated) according to 29
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CFR 1926.59 to all OHM personnel and OHM subcontractors. OHM’s Corporate Hazard
Communication Program is included in Appendix B for reference. Hazard communication will
include the following:

+ Container Labeling
OHM personnel will ensure that all drums and containers are labeled according to
contents. These drums and containers will include those from manufacturers and those
produced on site by operations. All incoming and outgoing labels shall be checked for
identity, hazard warning, and name and address of responsible party.

+ Material Safety Data Sheets (MSDSs)
There will be an MSDS located on site for each hazardous chemical known to be used
on site. All MSDSs will be located in Appendix C of the SHSP. The site safety plan
can be found in the project office trailer.

+ Employee Information and Training
Training employees on chemical hazards is accomplished through on ongoing
corporate training program. Additionally, chemical hazards are communicated to
employees through daily safety meetings held at OHM field projects and by an initial
site orientation program.

At a minimum, OHM and related subcontractor employees will be instructed on the following:

+ Chemicals and their hazards in the work area

» How to prevent exposure to these hazardous chemicals

+  What the company has done to prevent workers' exposure to these chemicals

+  Procedures to follow if they are exposed to these chemicals.

+ How to read and interpret labels and MSDSs for hazardous substances found on OHM
sites

» Emergency spill procedures
» Proper storage and labeling
Before any new hazardous chemical is introduced on site, each OHM and related subcontractor

employee will be given information in the same manner as during the safety class. The site
supervisor will be responsible for seeing that the MSDS on the new chemical is available for
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review by on site personnel. The information pertinent to the chemical hazards will be
communicated to project personnel.

Morning safety meetings will be held and the hazardous materials used on site will be
discussed. Attendance is mandatory for all on site employees.

Refer to Appendix C of the site safety plan to find a list of hazardous chemicals anticipated to
be brought to the site and the corresponding MSDSs for these chemicals.

3.3.4 Noise

Hearing protection is required for workers operating or working near heavy equipment, where
the noise level is greater than 85 dbA (Time Weighted Average) as well as personnel working
around heavy equipment. The SSO will determine the need and appropriate testing procedures,
(i.e., sound level meter and/or dosimeter) for noise measurement.

3.4 TASK-SPECIFIC RISK ASSESSMENT/ACTIVITY HAZARD
ANALYSIS

Prior to beginning each major phase of work, an activity hazard analysis (form included in
Appendix E) will be performed. The analysis will define the activity being performed, identify
the sequence of work, the specific hazards anticipated and the control measures to be
implemented to eliminate or reduce each hazard to an acceptable level.

Work will not proceed on that project phase until the activity hazard analysis has been accepted
by the designated on-site authority, as well as being discussed with all site personnel that will
perform the activity. The following Task-Specific Risk Assessment/Activity Hazard Analysis
identifies the major project phases and anticipated hazards to be encountered and control
measures that will be instituted during the execution of the scope of work, previously
approved by LANTDIV for this project.
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.ask Breakdown Potential Hazard Control Measures
Hazards
Mobilization and Site Preparation Struck by, Against «  Use reflective wamning vests when exposed to vehicular traffic
Heavy Equipment, «  Isolate equipment swing areas
Flying Debris, »  Make eye contact with operators before approaching equipment
Protruding Objects *  Restrict entry to the work area to authorized personnel
= Wear hard hats, safety glasses with side shields, or splash/face shields and goggles, and
steel-toe safety boots at all times
«  Understand and review posted hand signals
Handling Heavy *  Observe proper lifting techniques
Objects «  Obey sensible lifting limits (60 pounds maximum per person manual lifting)
¢ Use mechanical lifting equipment (hand carts, trucks) to move large awkward loads
« Do not exceed equipment/crane load specifications when hoisting loads
+ Do not suspend loads over ground personnel
Electrical Shock *  De-energize or shut off utility lines at their source before work begins
»  Use double insulated or properly grounded electric power-operated tools
»  Provide an equipment-grounding conductor program or employ ground-fault circuit
interrupters
»  Use qualified electricians to hook up electrical circuits
> Inspect all extension cords daily for structural integrity, ground continuity, and damaged
insulation
«  Cover or elevate electric wire or flexible cord passing through work areas to protect
from damage
*  Keep all plugs, cords, and receptacles out of water
»  Use approved water-proof, weather-proof type if exposure is likely
»  Inspect all electrical power circuits prior to commencing work
=  Follow Lockout/Tagout procedures in accordance with OHM Health and Safety
Procedures Manual
Slips, Trips, Falls +  Clear walkways of equipment, construction debris and other materials
»  Mark, identify or barricade other obstructions
o~ »  Use body hamess and lifeline when working 6 feet or more above the ground
»  Use approved ladders in accordance with OHM Health and Safety Procedures Manual

f———— |

Task Potential Hazards | Hazard Control Measures

Breakdown

Access clearance Sharp Objects *  Wear cut resistant work gloves when the possibility of lacerations or other injury may be caused by sharp
Utility verification and edges or objects

site survey operations +  Maintain all hand and power tools in a safe condition

*  Keep guards in place during use

Handling Heavy Objects *  Observe proper lifting techniques
»  Qbey sensible lifting limits (60 pounds maximum per person manual lifting)
»  Use mechanical lifting equipment (hand cants, trucks) to move large awkward loads

Electrical Shock +  De-energize or shut off utility lines at their source before work begins

+  Use double insulated or properly grounded clectric power-operated tools

. Provide an equipment-grounding conductor program or employ ground-fault circuit interrupters

. Use qualified electricians to hook up electrical circuits

«  Inspect all extension cords daily for structural integrity, ground continuity, and damaged insulation
«  Cover or elevate electric wire or flexible cord passing through work areas to protect from damage

»  Keep all plugs, cords, and receptacles out of water

. Use approved water-proof, weather-proof type if exposure is likely

+  Inspect all electrical power circuits prior to commencing work

«  Follow Lockout/Tagout procedures in accordance with OHM Health and Safety Procedures Manual

Slips, Trips, Falls . Clear walkways of cquipment, construction debris and other matenials

. Mark, identify or barricade other obstructions

«  Use body hamess and lifeline when working 6 fest or more above the ground

+  Use approved ladders in accordance with OHM Health and Safety Procedures Manual

Inhalation and Contact with | «  Provide workers proper skin, eye and respiratory protection based on exposure hazards present
Hazardous Substances +  Review hazardous properties of site contaminants and water treatment chemicals with workers before operations
begin

OHM Project 16866SSHSP Health and Safety Plan March 1995
Information herein is proprietary and confidential and 1o be used or released to others only with explicit written permission of OHM Remediation
Services Corp.

3-8



{% OHM Remediation

Z= Services Corp. | HEALTH AND SAFETY PLAN

Task Breakdown | Potential Hazards Hazard Control Measures

Multi-Media Sampling Struck by, Against Heavy +  Use reflective waming vests when exposed to vehicular traffic
Operations Equipment, Flying Debris, +  Isolate equipment swing areas
Protruding Objects *  Make eye contact with operators before approaching equipment

»  Restrict entry to the work area to authorized personnel
»  Wear hard hats, safety glasses with side shields, or splash/face shields and goggles, and
steel-toe safety boots at all times

»  Understand and review posted hand signals

Slips, Trips, Falls +  Clear walkways of equipment, construction debris and other materials

¢ Mark, identify or barricade other obstructions
Inhalation and Contact with «  Provide workers proper skin, eye and respiratory protection based on the exposure hazards
Hazardous Substances present

+  Review hazardous properties of site contaminants with workers before operations begin
»  Wear splash protection when sampling liquids, sludges

Contact Dermatitis «  Wear PPE to avoid skin contact with contaminated surfaces or other skin irritants when
sampling water treatment influent, effluent, or treatment chemicals

————

—————————

Fm
Task Breakdown | Potential Hazards Hazard Control Measures
Soil excavation/Direct Struck by, Against Heavy

Use reflective waming vests when exposed to vehicular traffic

loadout Equipment, Flying Debris, +  Isolate equipment swing areas
Protruding Objects «  Make eye contract with operators before approaching equipment
= Barricade or enclose the work area
+  Restrict entry to the work area to authorized personnel
«  Wear hard hats, safety glasses with side shields, or splash/face shields and goggles, and
steel-toe safety boots at all times
« Do not suspend loads over ground personnel
Slips, Trips, Falls +  Clear walkways of equipment, construction debris and other materials
«  Mark, identify or barricade other obstructions
«  Barricade excavation perimeter
i «  Eliminate sources of ignition from the work area
Fire/Explosion . Prohibit smoking in fuel dispensing area
«  Provide ABC (or equivalent) fire extinguishers in all work areas, flammable storage areas,
enerator and compressor facilities
. tore flammable liquids in well ventilated areas
+  Post “NO SMOKING"” signs in fuel dispensing areas and storage
«  Store combustible materials away from flammables
Excavation/Cave-in «  Bamicade or enclose the work areas
«  Slope/shore excavations 5 feet deep or greater 1-1/2:1 (horizontal to vertical) where
ersonnel must enter excavations
. cavation must be supervised by OHM competent person
+  Restrict entry to authorized personnel only during work activities
*  Wear hard hats, safety glasses with side shields, and steel-toe safety boots
Insect/Snake Bites Review injury potential and types of snakes with workers

Avoid insect nests areas, likely habitats of snakes outside work areas
Use the Buddy System where such injury potential exists
Use insect repellant, wear PPE to protect against sting/bit injuries

Underground/Overhead Utilities

Identify all underground utilities around the excavation site before work commences
«  Cease work immediately if unknown utility markers are uncovered
«  Maintain trash a minimum 15-foot buffer between the trackhoe stick and overhead
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lfask Breakdown | Potential Hazards Hazard Control Measures
Equipment Sharp Objects *  Wear cut resistant work gloves when the possibility of lacerations or other injury may be
Decontamination caused by sharp edges or objects
High Noise Levels *  Use hearing protection when using high pressure washer
Handling Heavy Objects «  Observe proper lifting techniques
+  Obey sensible lifting limits (60 pounds maximum per person manual lifting)
*  Use mechanical lifting equipment (hand cants, trucks) to move large awkward loads
« Do not exceed equipment load specifications
+ Do not suspend loads over ground personnel
Slips, Trips, Falls *  Clear walkways of equipment, construction debris and other materials
*  Mark, identify or barricade other obstructions
Inhalation and Contact with ¢ Provide workers proper skin, eye and respiratory protection based on the exposure hazards
Hazardous Substances resent
. eview hazardous properties of site contaminants with workers before operations begin
. Wear splash shield and saran coveralls when soaking, handling wet materials, pressure
washing
»  Collect and contain spent wash water for proper disposal
Burns »  Use proper gloves, face shield/safety goggles, shin and toe guards, and splash suits to protect
workers from skin bums and injury when operating hot water/steam laser (high pressure
washers)
[ e

Task Breakdown

Potential Hazards

Hazard Control Measures

—1

Demobilization

Struck by, Against Heavy
Equipment, Flying Debnis,
Protruding Objects

Use reflective waming vests when exposed to vehicular traffic

Isolate equipment swing areas

Make eye contact with operators before approaching equipment

Restrict entry to the work area to authorized personnel

Wear hard hats, safety glasses with side shields, or splash/face shields and goggles, and steel-toe
safety boots at all times

Handling Heavy Objects

Observe proper lifting techniques

Obey sensible lifting limits (60 pounds maximum per person manual lifting)

Use mechanical lifting equipment (hand carts, trucks) to move large awkward loads
Do not exceed equipment/crane load specifications when hoisting loads

Do not suspend loads over ground personnel

Electrical Shock

De-energize or shut off utility lines at their source before work begins

Use double insulated or properly grounded electric power-operated tools

Provide an equipment-grounding conductor program or employ ground-fault circuit interrupters

Use qualified electricians to hook up electrical circuits

Inspect all extension cords daily for structural integrity, ground continuity, and damaged insulation
Cover or elevate electric wire or flexible cord passing through work areas to protect from damage
Keep all plugs, cords, and receptacles out of water

Use approved water-proof, weather-proof type if exposure is likely

Inspect all electrical power circuits prior to commencing work

Follow Lockout/Tagout procedures in accordance with OHM Health and Safety Procedures Manual

Slips, Trips, Falls

Clear walkways of equipment, construction debris and other materials

Mark, identify or barricade other obstructions

Use body hamess and lifeline when working 6 feet or more above the ground

Use approved ladders in accordance with OHM Health and Safety Procedures Manual
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4.0 WORK AND SUPPORT AREAS

To prevent migration of contamination caused through tracking by personnel or equipment,
work areas and personal protective equipment will be clearly specified prior to beginning
operations. OHM has designated work areas or zones as suggested by the NIOSH/OSHA/
USCG/EPA'S document titled, "Occupational Safety and Health Guidance Manual for
Hazardous Waste Site Activities." Each work area will be divided into three zones as follows:

+ An Exclusion or "hot" Zone (EZ)
» A Contamination Reduction Zone (CRZ)
» A Support Zone (SZ)

4.1 EXCLUSION ZONE

The EZ is the area suspected of contamination and presents the greatest potential for worker
exposure. Personnel entering the area must wear the mandated level of protection for that area.
In certain instances, different levels of protection will be required depending on the tasks and
monitoring performed within that zone.

4.2 CONTAMINATION REDUCTION ZONE

The CRZ or transition zone will be established between the EZ and SZ. In this area, personnel
will begin the sequential decontamination process required to exit the EZ. To prevent off-site
migration of contamination and for personnel accountability, all personnel will enter and exit
the EZ through the CRZ.

4.3 SUPPORT ZONE

The SZ serves as a clean, control area. Operational support facilities are located within the SZ.
Normal work clothing and support equipment are appropriate in this zone. Contaminated
equipment or clothing will not be allowed in the SZ. The support facilities should be located
upwind of site activities. There will be a clearly marked controlled access point from the SZ
into the CRZ and EZ that is monitored closely by the SSO and the SS to ensure proper safety
protocols are followed.

4.4 SITE CONTROL LOG

A log of all personnel visiting, entering or working on the site shall be maintained in the main
office trailer location. The log will record the date, name, company or agency, and time
entering or exiting the site.
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No visitor will be allowed in the EZ without showing proof of training and medical
certification. Visitors will supply their own boots and respiratory equipment, if required.
Visitors will attend a site orientation given by the SSO and sign the HASP.

4.5 GENERAL

The following items are requirements to protect the health and safety of workers and will be
discussed in the safety briefing prior to initiating work on the site.

» Eating, drinking, chewing gum or tobacco, smoking, or any practice that
increases the probability of hand to mouth transfer and ingestion of
contamination is prohibited in the EZ and CRZs.

»  All personnel exiting the exclusion zone or the contamination reduction zone,
must at a minimum, thoroughly wash their face and hands.

¢« A buddy system will be used. Hand signals will be established to maintain
communication.

» During site operations, each worker will consider himself as a safety backup to
his partner. Off-site personnel provide emergency assistance. All personnel

will be aware of dangerous situations that may develop.

» Visual contact will be maintained between buddies on site when performing
hazardous duties.

» No personnel will be admitted to the site without the proper safety equipment,
training, and medical surveillance certification.

« All personnel must comply with established safety procedures. Any staff
member who does not comply with safety policy, as established by the SSO or
the SS, will be immediately dismissed from the site.

»  Proper decontamination procedures must be followed before leaving the site.

» All employees and visitors must sign in and out of the site.
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5.0 PROTECTIVE EQUIPMENT

This section addresses the various levels of personal protective equipment (PPE) which are or
may be required at this job site. OHM personnel are trained in the use of all PPE utilized.

5.1 ANTICIPATED PROTECTION LEVELS

Task Protection Level Comments/Modifications
Site Preparation and Level D I
Mobilization
Multi-Media Sampling Modified Level D/
Level C with tyvek

Access Clearance, Utility | Modified Level D/C
Verification, Site Survey with tyvek

Soil Excavation/Direct Level C/Modified Potential for downgrade to Modified Level D with
Loadout Level D with tyvek adequate air monitoring documentation
Equipment Level C with sarans Pressure washing requires face shield and hearing
Decontamination protection

“ Demobilization Level D

5.2 PROTECTION LEVEL DESCRIPTIONS

This sections lists the minimum requirements for each protection level. Modification to these
requirements will be noted above.

5.2.1 Level D
Level D consists of the following:

« Safety glasses with side shields

e Hard hat

» Steel-toed work boots

»  Work clothing as prescribed by weather

5.2.2 Modified Level D
Modified Level D consists of the following:

« Safety glasses with side shields
» Hard hat

» Steel-toed work boots
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Nitrile, neoprene, latex or PVC overboots
«  Outer nitrile, neoprene, or PVC gloves over latex sample gloves
» Face shield (when projectiles or splashes pose a hazard)

»  Tyvek coverall [Polyethylene-coated Tyveks required when workers have a
potential to be exposed to contaminated liquids or sludges.]

5.2.3 Level C
Level C consists of the following:

Full-face, air-purifying respirator with appropriate cartridges

« Hooded Tyvek Coveralls [Polyethylene- or saran-coated Tyveks required when
workers have a potential to be exposed to contaminated liquids or sludges].

+ Hard hat

+  Steel-toed work boots

+ Nitrile, neoprene, latex or PVC overboots

+ Nitrile, neoprene, or PVC gloves over latex sample gloves

« Face shield (when projectiles or splashes pose a hazard)
5.3 AIR-PURIFYING RESPIRATORS

A NIOSH-approved full-face respirator with appropriate air-purifying cartridges will be used
for Level C work.

5.4 RESPIRATOR CARTRIDGES

The crew members working in Level C will wear respirators equipped with air-purifying
cartridges approved for the following contaminants.

«  Organic vapors <1,000 ppm
+  Chlorine gas <10 ppm
+ Hydrogen chloride <50 ppm
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Sulfur dioxide <50 ppm

Dusts, fumes and mists with a TWA <0.05 mg/m3
Asbestos-containing dusts and mists
Radionuclides

5.5 CARTRIDGE CHANGES

All cartridges will be changed a minimum of once daily, or more frequently if personnel begin
to experience increased inhalation resistance or breakthrough of a chemical warning property.
Cartridges will be labeled with the date service began.

5.6 INSPECTION AND CLEANING

Respirators are checked periodically by a qualified individual and inspected before each use by
the wearer. All respirators and associated equipment will be decontaminated and hygienically
cleaned after each use.

5.7 FIT TESTING

All personnel required to wear an air-purifying respirator as part of their employment will be
fit-tested at the time of assignment and a minimum of annually thereafter. The test will use
isoamy] acetate or irritant smoke. The fit test must be for the style and size of the respirator to
be used.

5.8 FACIAL HAIR

Personnel who have facial hair which interferes with the respirator's sealing surface will not be
permitted to wear a respirator and will not be permitted to work in areas requiring respirator
use.

5.9 CORRECTIVE LENSES

Normal eyeglasses cannot be worn under full-face respirators because the temple bars interfere
with the respirator's sealing surfaces. For workers requiring corrective lenses, special
spectacles designed for use with respirators will be provided.

5.10 CONTACT LENSES

Contact lenses will not be worn with any type of respirator.
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5.11 MEDICAL CERTIFICATION

Only workers who have been certified by a physician as being physically capable of respirator
usage will be issued a respirator. Personnel unable to pass a respiratory fit test or without
medical clearance for respirator use will not be permitted to enter or work in areas on site that
require respiratory protection. Employees receive a written physicians opinion that they are fit
for general hazardous waste operations as per 29 CFR 1910.120(f)(7).

5.12 SITE-SPECIFIC RESPIRATORY PROTECTION PROGRAM

The primary objective of respiratory protection is to prevent employee exposure to atmospheric
contamination. When engineering measures to control contamination are not feasible, or while
they are being implemented, personal respiratory protective devices will be used.

The criteria for determining respirator need have been evaluated based on the site contaminants
and expected levels of protection are outlined in Section 5.1. Air monitoring will be conducted
to confirm that respiratory protection levels are adequate (Section 7.0). All respirator users are
OSHA trained in proper respirator use and maintenance. The SS and SSO will observe
workers during respirator use for signs of stress. The SS, CIH, and SSO will also evaluate
this HASP periodically to determine its continued effectiveness with regard to respiratory
protection. All persons assigned to use respirators will have medical clearance to do so.

OHM Project 16866SSHSP Health and Safety Plan March 1995
Information hercin is proprictary and confidential and to be used or released to others only with explicit written permission of OHM Remediation
Services Carp.

5-4



6.0 DECONTAMINATION PROCEDURES

This section describes the procedures necessary to ensure that both personnel and equipment
are free from contamination when they leave the work site.

6.1 PERSONNEL DECONTAMINATION

Decontamination procedures will ensure that material which workers may have contacted in the
EZ does not result in personal exposure and is not spread to clean areas of the site. This
sequence describes the general decontamination procedure. The specific stages will vary
depending on the work area, the task, the protection level, etc.

Go to end of EZ

Wash outer boots and gloves in detergent solution
Rinse outer boots and gloves in water

Remove outer boots and let dry

Remove outer gloves and let dry

Cross into CRZ

Remove first pair sample gloves

Remove outer saran or tyvek

Remove and wash respirator

Rinse respirator and hang to dry

Remove second pair sample gloves and discard

— O VIO N hR WD

—t ek

6.1.1 Suspected Contamination

Any employee suspected of sustaining skin contact with chemical materials will first use the
emergency shower. Following a thorough drenching, the worker will proceed to the
decontamination facility. Here the worker will remove clothing, shower, don clean clothing,
and immediately be taken to the first-aid station. Medical attention will be provided as
determined by the degree of injury.

6.1.2 Personal Hygiene

Before any eating, smoking, or drinking, personnel will wash hands, arms, neck and face. A
personnel decontamination facility will be provided for site operations consisting of showers,
change rooms, and separate lockers for street clothes and work clothes. Site personnel are
required to shower daily at the completion of that day’s work. Also, eye wash facilities and
emergency showers will be provided at personnel decontamination facilities and at the water
treatment system where hazardous chemicals are handled.
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6.2 EQUIPMENT DECONTAMINATION

All contaminated equipment will be decontaminated before leaving the site. Decontamination
procedures will vary depending upon the contaminant involved, but may include sweeping,
wiping, scraping, hosing, or steaming the exterior of the equipment. Personnel performing
this task will wear the proper PPE as prescribed by the SSO.

Trucks being directly loaded at the excavation area will be placed on polyethylene (PE)
sheeting and draped along the truck sides when loading. Truck tires and wheels will be
scraped of any visual contamination and inspected before tarping and leaving the site. The
trackhoe will not enter the excavation area and the bucket will be decontaminated using high
pressure washing and manual removal methods between excavations and at project
demobilization.

6.3 DISPOSAL
All decontamination liquids and disposable clothing will be collected, containerized and treated

as contaminated waste, unless determined otherwise by accepted testing methods. Wastes will
be disposed of according to state and federal regulations.
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7.0 AIR MONITORING

Air monitoring will be conducted in order to determine airborne contamination levels. This
ensures that respiratory protection is adequate to protect personnel against the chemicals that
are encountered. The following air monitoring efforts will be used at this site. Additional air
monitoring may be conducted at the discretion of the SSO.

The following chart describes the air monitoring required and appropriate action levels.

Monitoring Action Action
Device Level

LEL/O, (work area) >10% LEL Evacuate area, ventilate to less than
To be performed during soil <20.8% O, 10% LEL before continuing
excavation and direct loadout
operations
PID (Breathing Zone) 1-5 ppm for 5 min. Level C
To be performed during soil
excavation and direct loadout >5 ppm for 5 min. Stop operations and allow vapors to
operations dissipate to less than 5 ppm
Mini-Ram (Breathing Zone) >2.5 mg/m3 for § min, Level C
To be performed during soil >5.0 mg/m3 for 5 min Stop operations and institute dust
excavation and direct loadout control measures
operations

7.1 LOWER EXPLOSIVE LIMIT/OXYGEN (LEL/O2) METER

Prior to entering a confined-space area or performing hot work involving welding, cutting, or
other high heat-producing operations where flammable or combustible vapors may be present,
LEL/O; measurements will be taken.

7.2 PHOTOIONIZATION DETECTOR (PID)

A PID will be used to monitor total ionizable organic content of the ambient air. A PID will
prove useful as a direct reading instrument to aid in determining if respiratory protection needs
to be upgraded and to define the EZ.

For known contaminants only, to determine a protection level from PID data, the SSO will
multiply the TLV of the known compound by 25. This will be the limit for Level C protection
for that compound. If PID readings exceed 25 times the TLV, Level B protection will be
required. Also, regardless of the TLV, a PID reading of 1,000 ppm or more will indicate that
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the GMC-H cartridges may become overloaded and will necessitate Level B protection. (Note:
PID readings do not always indicate the actual air concentration of a compound. Consult the
manual, HNU, or the CIH for clarification.)

The SSO will take measurements before operations begin in an area to determine the amount of
organic compounds naturally occurring in the air. This is referred to as a background level.

Levels of volatile organic compounds will be measured in the air at active work sites once
every hour and at the support zone once every hour when levels are detected above back-
ground in the exclusion zone. If levels exceed background at any time in the support zone,
work in the exclusion zone will cease and corrective actions will be taken, e.g., cover soil with
polyethylene sheeting. Work will not resume until levels reach background in the support
zone.

7.3 REAL-TIME AEROSOL MONITOR (MINIRAM)

A real-time aerosol monitor (miniram) will be used to measure airborne particulate in personnel
breathing zones and site work area locations. A breathing zone action level has been specified
that requires upgrading to Level C protection based on sustained (5-minute average) miniram
results of 2.5 mg/m3. The miniram will also be used to monitor personnel breathing zone
when wearing Modified Level D protection and to determine when an upgrade to Level C is
warranted.

7.4 AIR MONITORING LOG

The SSO will ensure that all air-monitoring data is logged into a monitoring notebook. Data
will include all information identified in Procedure 12 of the ER Safety Procedures Manual.
The Project CIH will periodically review this data

7.5 CALIBRATION REQUIREMENTS

The PID, LEL/O, meter and sampling pumps required with fixed-media air sampling will be
calibrated daily prior to and after each use. A separate log will be kept detailing date, time,
span gas, or other standard, and name of person performing the calibration.

7.6 AIR MONITORING RESULTS

Air monitoring results will be posted for personnel inspection, and will be discussed during
morning safety meetings.
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8.0 EMERGENCY RESPONSE

8.1 PRE-EMERGENCY PLANNING

Prior to engaging in construction/remediation activities at the site, OHM will plan for possible
emergency situations and have available adequate supplies and manpower to respond. The PM
will coordinate this plan with the NOSC/NOSCDR prior to commencing work. In addition
site personnel will receive training during the site orientation concerning proper emergency
response procedures. This training will include review of the elements of this plan and all

action procedures described herein.

The following situations would warrant implementation of the Emergency Response and

Contingency Plan (ERCP):

Fire/Explosion

+The potential for human injury exists

+Toxic fumes or vapors are released

+*The fire could spread on site or off site and possibly ignite other
flammable materials or cause heat-induced explosions

+The use of water and/or chemical fire suppressants could result in
contaminated run-off

-An imminent danger of explosion exists

Spill or Release of Hazardous Materials

+The spill could result in the release of flammable liquids or vapors,
thus causing a fire or gas explosion hazard

*The spill could cause the release of toxic liquids or fumes in
sufficient quantities or in a manner that is hazardous to or could
endanger human health

Spill or Release of High Temperature
Liquid or Vapor

+The spill can be contained on site, but the potential exists for
ground-water contamination

+The spill cannot be contained on site, resulting in off-site soil
contamination and/or ground-water or surface water pollution

+The spill quantity is greater than the reportable quantity limit for
the material

Natural Disaster

«A rain storm exceeds the flash flood level

+The facility is in a projected tornado path or a tomado has damaged
facility property

«Severe wind gusts are forecasted or have occurred and have caused
damage to the facility

Medical Emergency

*Overexposure to hazardous materials

-Trauma injuries (broken bones, severe lacerations/bleeding, burns)
-Eye/skin contact with hazardous materials

Loss of consciousness

«Heat stress (Heat stroke)

+Cold stress (Hypothermia)

+Heart attack

Respiratory failure

«Allergic reaction
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The following measures will be taken to assure the availability of adequate equipment and
Manpower resources:

+ Sufficient equipment and materials will be kept on site and dedicated for emergencies
only. The inventory will be replenished after each use.

»  On-site emergency responders will be current in regards to training and medical
surveillance programs. Copies of all applicable certificates will be kept on file for on-
site personnel required to respond.

+ It will be the responsibility of the emergency coordinator to brief the on-site response
team on anticipated hazards at the site. The emergency coordinator shall also be
responsible for anticipating and requesting equipment that will be needed for response
activities.

 Emergency response activities will be coordinated with the Local Emergency Planning
Committee (LEPC) in compliance with SARA Title [Tl requirements.

Communications will be established prior to commencement of any activities at the remediation
site. Communication will be established so that all responders on site have availability to all
pertinent information to allow them to conduct their activities in a safe and healthful manner.
The primary communication device will be two-way radios. Air horns may be used to alert
personnel of emergency conditions. A telephone will be located at the command post to
summon assistance in an emergency.

Primary communication with local responders in the event of an emergency will be
accomplished using commercial telephone lines.

8.2 EMERGENCY RECOGNITION AND PREVENTION

Because unrecognized hazards may result in emergency incidents, it will be the responsibility
of the Site Supervisor and Site Safety Officer, through daily site inspections and employee
feedback (Safety Observation Program, daily safety meetings, and activity hazard analyses) to
recognize and identify all hazards that are found at the site. These may include:
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Chemical Hazards +  Matenals at the site
. Materials brought to the site

Physical Hazards Fre/explosion
Shipfrip/fail
Electrocution
Confined space
IDLH atmospheres
Excessive noise

Mechanical Hazards Heavy equipment
Stored energy system
Pinch points
Electncal equipment
Vehicle traffic

Electrical Storms

High winds

Heavy Rain/Snow

Temperature Extremes (Heat/Cold Stress)
Poisonous Plants/Animals

Environmental Hazards

* s s e o

Once a hazard has been recognized, the Site Supervisor and/or the SSO will take immediate
action to prevent the hazard from becoming an emergency. This may be accomplished by the
following:

» Daily safety meeting

» Task-specific training prior to commencement of activity

» Lockout/tagout

» Personal Protective Equipment (PPE) selection/use

»  Written and approved permits for hot work, confined space

o Trenching/shoring procedure

»  Air monitoring

+ Following all OHM standard operating procedures

» Practice drills for fire, medical emergency, and hazardous substances spills
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Table 8.1 "
Emergency Telephone Numbers
Local Agencies All services
Police Dept. 911 on-base (910) 451-3855 (off-base)

Fire Department 911 on-base

Ambulance 911 on-base (910) 455-9119 (off-base)
Hospital

Onslow County Hospital (910) 577-2240

On-Base Facilities (910) 451-4840

USMC Hospital

Regional Poison Control Center 800-382-9097

Federal Agencies

EPA Region Branch Response Center (404) 347-3931

National Response Center 800-424-8802

Agency for Toxic Substances and Disease Registry (404) 639-0615 (24 HR)

Navy ROICC / NTR

National Response Center 800-424-8802

Project Manager

James Dunn (404) 453-8072

Director, Health and Safety, Angelo Liberatore, CTH (404) 453-7671

OHM Corporation (24 hour) 800-537-9540

Note:

Additional Phone Nos's in Section 2.0 this HASP i
e s —

Routes to Hospital:

On-Base

1. Proceed north on Holcomb Boulevard and turn left.

2. Base hospital is approximately 1/2 mile ahead on right.

3. Follow signs to the emergency room entrance.

Off-Base

1. Proceed north on Holcomb Boulevard and exit MCB Camp Lejeune through the main gate.

2. Follow Highway 24 West (approximately 2.5 miles) to Western Boulevard and tum right
(north).

3. Continue on Western Boulevard (approximately 1.5 miles) to the fifth stoplight and the
hospital is on the left side of the street.

4. Follow signs to the emergency room entrance.

A map depicting the route to the Onslow County Memorial Hospital and the Base Naval

Hospital will be posted in each trailer.
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8.3 PERSONNEL ROLES, LINES OF AUTHORITY, AND
COMMUNICATIONS

This section of the ERCP describes the various roles, responsibilities, and communication
procedures that will be followed by personnel involved in emergency responses.

The primary emergency coordinator for this site is the Site Supervisor. In the event an
emergency occurs and the emergency coordinator is not on site, the Site Safety Officer or the
highest ranking employee on site will serve as the emergency coordinator until he arrives. The
emergency coordinator will determine the nature of the emergency and take appropriate action
as defined by this ERCP.

The emergency coordinator will implement the ERCP immediately as required. The decision
to implement the plan will depend upon whether the actual incident threatens human health or
the environment. Immediately after being notified of an emergency incident, the emergency
coordinator or his designee will evaluate the situation to determine the appropriate action.

8.3.1 Responsibilities and Duties
This section describes the responsibilities and duties assigned to the emergency coordinator.

It is recognized that the structure of the "Incident Command System" will change as additional
response organizations are added. OHM will follow procedures as directed by the fire
department, LEPC, State and Federal Agencies as required. OHM will defer to the local Fire
Department chief to assume the role of Incident Commander upon arriving on site. Additional
on-site personnel may be added to the Site Emergency Response Team as required to respond
effectively.

8.3.2 On-site Emergency Coordinator Duties

The on-site emergency coordinator is responsible for implementing and directing the
emergency procedures. All emergency personnel and their communications will be
coordinated through the emergency coordinator. Specific duties are as follows:

. Identify the source and character of the incident, type and quantity of any release.
Assess possible hazards to human health or the environment that may result directly
from the problem or its control.

« Discontinue operations in the vicinity of the incident if necessary to ensure that fires,
explosions, or spills do not recur or spread to other parts of the site. While operations
are dormant, monitor for leaks, pressure build-up, gas generation, or ruptures in
valves, pipes, or other equipment, where appropriate.
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+ Notify the NOSC/NOSCDR if outside emergency response help is necessary to control
the incident. Table 8.1 provides telephone numbers for emergency assistance.

«  Direct on-site personnel to control the incident until, if necessary, outside help arrives.

+  Ensure that the building or area where the incident occurred and the surrounding area
are evacuated and shut off possible ignition sources, if appropriate. The Emergency
Response Team is responsible for directing site personnel such that they avoid the area
of the incident and leave emergency control procedures unobstructed.

+ If fire or explosion is involved, notify Base Fire Department.

* Notify LANTDIV ROICC

+ Notify OHM Project Manager

+ Have protected personnel, in appropriate PPE, on standby for rescue.

If the incident may threaten human health or the environment outside of the site, the emergency
coordinator should immediately determine whether evacuation of area outside of the site may
be necessary and, if so, notify the Police Department and the Office of Emergency
Management.

When required (as determined by the NOSC/NOSCDR), notify the National Response Center.
The following information should be provided to the National Response Center:

« Name and telephone number
» Name and address of facility
+ Time and type of incident
» Name and quantity of materials involved, if known
+ Extent of injuries
» Possible hazards to human health or the environment outside of the facility.
The emergency telephone number for the National Response Center is 800-424-8802.
If hazardous waste has been released or produced through control of the incident, ensure that:

« Waste is collected and contained.

«  Containers of waste are removed or isolated from the immediate site of the emergency.
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+  Treatment or storage of the recovered waste, contaminated soil or surface water, or any
other material that results from the incident or its control is provided.

» Ensure that no waste that is incompatible with released material is treated or stored in
the facility until cleanup procedures are completed.

+ Ensure that all emergency equipment used is decontaminated, recharged, and fit for its
intended use before operations are resumed.

« Notify the USEPA Regional Administrator that cleanup procedures have been
completed and that all emergency equipment is fit for its intended use before resuming
operations in the affected area of the facility. The USEPA Regional Administrator's
telephone number is included in the Emergency Contacts.

» Record time, date, and details of the incident, and submit a written report to the
USEPA Regional Administrator. Report is due to USEPA within 15 days of the
incident.

+  Perform post incident evaluation and response critique and submit a written report to
the Regional Health and Safety Director within 30 days of the incident conclusion.

8.4 SAFE DISTANCES AND PLACES OF REFUGE

The emergency coordinator for all activities will be the SS. No single recommendation can be
made for evacuation or safe distances because of the wide variety of emergencies which could
occur. Safe distances can only be determined at the time of an emergency based on a
combination of site and incident-specific criteria. However, the following measures are
established to serve as general guidelines.

In the event of minor hazardous matenals releases (small spills of low toxicity), workers in the
affected area will report initially to the contamination reduction zone. Small spills or leaks
(generally less than 55 gallons) will require initial evacuation of at least 50 feet in all directions
to allow for cleanup and to prevent exposure. After initial assessment of the extent of the
release and potential hazards, the emergency coordinator or his designee will determine the
specific boundaries for evacuation. Appropriate steps such as caution tape, rope, traffic cones,
barricades, or personal monitors will be used to secure the boundaries.

In the event of a major hazardous material release (large spills of high toxicity/greater than 55
gallons), workers will be evacuated from the building/site. Workers will assemble at the
entrance to the site for a head count by their foremen and to await further instruction.
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If an incident may threaten the health or safety of the surrounding community, the public will
be informed and, if necessary, evacuated from the area. The emergency coordinator, or his
designee will inform the proper agencies in the event that this is necessary. Telephone
numbers are listed in Table 8.1.

Places of refuge will be established prior to the commencement of activities. These areas must
be identified for the following incidents:

»  Chemical release

»  Fire/explosion

* Power loss

»  Medical emergency
+ Hazardous weather

In general, evacuation will be made to the crew trailers, unless the emergency coordinator
determines otherwise. It is the responsibility of the emergency coordinator to determine when
it is necessary to evacuate personnel to off-site locations.

In the event of an emergency evacuation, all the employees will gather at the entrance to the site
until a head count establishes that all are present and accounted for. No one is to leave the site
without notifying the emergency coordinator.

8.5 EVACUATION ROUTES AND PROCEDURES

All emergencies require prompt and deliberate action. In the event of an emergency, it will be
necessary to follow an established set of procedures. Such established procedures will be
followed as closely as possible. However, in specific emergency situations, the emergency
coordinator may deviate from the procedures to provide a more effective plan for bringing the
situation under control. The emergency coordinator is responsible for determining which
situations require site evacuation.

8.5.1 Evacuation Signals and Routes

Two-way radio communication and an air horn will be used to notify employees of the
necessity to evacuate an area or building involved in a release/spill of a hazardous material.
Each crew supervisor will have a two way radio. A base station will be installed in the OHM
office trailer to monitor for emergencies. Total site evacuation will be initiated only by the
emergency coordinator; however, in his absence, decision to preserve the health and safety of
employees will take precedence. Evacuation routes will be posted in each outside work area.
Signs inside buildings will be posted on walls or other structural element of a building.
Periodic drills will be conducted to familiarize each employee with the proper routes and
procedures.
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8.5.2

Evacuation Procedures

In the event evacuation is necessary, the following actions will be taken:

The emergency signal will be activated.

No further entry of visitors, contractors, or trucks will be permitted. Vehicle traffic
within the site will cease in order to allow safe exit of personnel and movement of
emergency equipment.

Shut off all machinery if safe to do so.

ALL on-site personnel, visitors, and contractors in the support zone will assemble at
the entrance to the site for a head count and await further instruction from the
emergency coordinator.

ALL persons in the exclusion zone and contamination reduction zone will be accounted
for by their immediate crew leaders (e.g., foreman). Leaders will determine the safest
exits for employees and will also choose an alternate exit if the first choice is
inaccessible.

During exit, the crew leader should try to keep the group together. Immediately upon
exit, the crew leader will account for all employees in his crew.

Upon completion of the head count, the crew leader will provide the information to the
emergency coordinator.

Contract personnel and visitors will also be accounted for.

The names of emergency response team members involved will be reported to the
emergency spill control coordinator.

A final tally of persons will be made by the emergency coordinator or designee. No
attempt to find persons not accounted for will involve endangering lives of OHM or
other employees by reentry into emergency areas.

In all questions of accountability, immediate crew leaders will be held responsible for
those persons reporting to them. Visitors will be the responsibility of those employees
they are seeing. Contractors and truck drivers are the responsibility of the Site
Supervisor. The security guard will aid in accounting for visitors, contractors, and
truckers by reference to sign-in sheets available from the guard shack.

OHM Project 16866SSHSP Health and Safety Plan March 1995
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*

Personnel will be assigned by the emergency coordinator to be available at the main
gate to direct and brief emergency responders.

*

Reentry into the site will be made only after clearance is given by the emergency
coordinator. At his direction, a signal or other notification will be given for reentry
into the facility.

Drills will be held periodically to practice all of these procedures and will be treated
with the same seriousness as an actual emergency.

8.6 EMERGENCY SPILL RESPONSE PROCEDURES AND EQUIPMENT

In the event of an emergency involving a hazardous material spill or release, the following
general procedures will be used for rapid and safe response and control of the situation.
Emergency contacts found in Table 8.1 provide a quick reference guide to follow in the event
of a major spill.

8.6.1 Notification Procedures
If an employee discovers a chemical spill or process upset resulting in a vapor or material
release, he or she will immediately notify the on-site emergency coordinator.

The on-site Emergency Coordinator will obtain information pertaining to the following:

»  The material spilled or released.

» Location of the release or spillage of hazardous material.

»  Anestimate of quantity released and the rate at which it is being released.
+ The direction in which the spill, vapor or smoke release is heading.

*  Any injuries involved.

» Fire and/or explosion or possibility of these events.

» The area and materials involved and the intensity of the fire or explosion.

This information will help the on-site emergency coordinator to assess the magnitude and
potential seriousness of the spill or release.

8.6.2 Procedure for Containing/Collecting Spills

The initial response to any spill or discharge will be to protect human health and safety, and
then the environment. Identification, containment, treatment, and disposal assessment will be
the secondary response.

If for some reason a chemical spill is not contained within a dike or sump area, an area of
isoladon will be established around the spill. The size of the area will generally depend on the
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size of the spill and the materials involved. If the spill is large (greater than 55 gallons) and
involves a tank or a pipeline rupture, an initial isolation of at least 100 ft. in all directions will
be used. Small spills (Iess than or equal to 55 gallons) or leaks from a tank or pipe will require
evacuation of at least 50 ft. in all directions to allow cleanup and repair and to prevent
exposure. When any spill occurs, only those persons involved in overseeing or performing
emergency operations will be allowed within the designated hazard area. If possible the area
will be roped or otherwise blocked off.

If the spill results in the formation of a toxic vapor cloud (by reaction with surrounding
materials or by outbreak of fire) and its release (due to high vapor pressures under ambient
conditions), further evacuation will be enforced. In general an area at least 500 feet wide and
1,000 feet long will be evacuated downwind if volatile materials are spilled. (Consult the DOT
Emergency Response Guide for isolation distances for listed hazardous materials.)

If an incident may threaten the health or safety of the surrounding community, the public will
be informed and possibly evacuated from the area. The on-site emergency coordinator will
inform the proper agencies in the event this is necessary. (Refer to Table 8.1)

As called for in regulations developed under the Comprehensive Environmental Response
Compensation Liability Act of 1980 (Superfund), OHM's practice is to report a spill of a
pound or more of any hazardous material for which a reportable quantity has not been
established and which is listed under the Solid Waste Disposal Act, Clean Air Act, Clean
Water Act, or TSCA. OHM also follows the same practice for any substances not listed in the
Acts noted above but which can be classified as a hazardous waste under RCRA.

Clean up personnel will take the following measures:
+  Make sure all unnecessary persons are removed from the hazard area.
» Put on protective clothing and equipment.

+ If a flammable material is involved, remove all ignition sources, and use spark and
explosion proof equipment for recovery of material.

» Remove all surrounding materials that could be especially reactive with materials in the
waste. Determine the major components in the waste at the time of the spill.

-« If wastes reach a storm sewer, try to dam the outfall by using sand, earth, sandbags,
etc. If this is done, pump this material out into a temporary holding tank or drums as
soon as possible.
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» Place all small quantities of recovered liquid wastes (55 gallons or less) and
contaminated soil into drums for incineration or removal to an approved disposal site.

» Spray the spill area with foam, if available, if volatile emissions may occur.

+ Apply appropriate spill control media (e.g. clay, sand, lime, etc.) to absorb discharged
liquids.

+ For large spills, establish diking around leading edge of spill using booms, sand, clay
or other appropriate material. If possible, use diaphragm pump to transfer discharged
liquid to drums or holding tank.

8.6.3 Emergency Response Equipment
The following equipment will be staged in the support zone and throughout the site, as needed,
to provide for safety and first aid during emergency responses:

+ ABC-type fire extinguisher

« First-aid kit, industrial size

+ Eyewash/safety shower (This equipment will be in conformance with ANST Z358.1-
1990.)

+ Emergency oxygen unit

+ Emergency signal hom

«  Self contained breathing apparatus (two)

»  Stretcher/backboard

In addition to the equipment listed above, OHM maintains direct reading instrumentation that
may be used in emergency situations to assess the degree of environmental hazard. This
equipment will only be used by the Site Safety Officer or other specially trained personnel.
This equipment will be stored, charged and ready for immediate use in evaluating hazardous
chemical concentrations. The equipment will be located at the OHM office trailer.

EQUIPMENT NAME APPLICATION
Portable H-NU Photoionization Meter Measures selected inorganic and organic chemical
concentrations
MSA Oxygen and Combustible Gas Meter Measures oxygen and combustible gas levels

Drager Detector Tubes Assorted detector tubes to measure specific chemical
concentrations
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8.6.4 Personal Protective Equipment

A supply of two (minimum) SCBAs will be located in the support zone for use in emergency
response to hazardous materials releases. They will be inspected at least monthly, according to
OSHA requirements. In addition, all emergency response personnel will have respirators
available for use with cartridge selection determined by the Site Safety Officer based on the
results of direct reading instruments. Emergency response personnel will also be provided
with protective clothing as warranted by the nature of the hazardous material and as directed by
the Site Safety Officer. All OHM personnel who may be expected to wear SCBAS are trained
at assignment and annually thereafter on the proper use and maintenance of SCBAs and airline
respirators.

8.6.5 Emergency Spill Response Clean-Up Materials and Equipment
A sufficient supply of appropriate emergency response clean-up and personal protective
equipment will be inventoried and inspected, visually, on a weekly basis.

The materials listed below will be kept on site for spill control, depending on the types of
hazardous materials present on site. The majority of this material will be located in the support
zone, in a supply trailer or storage area. Small amounts will be placed on pallets and located in
the active work areas.

+ Sand or clay to solidify/absorb liquid spills.

» Lime (calcium oxide), soda ash (sodium carbonate), or baking soda (sodium
bicarbonate) for neutralizing acid (pH <7) spills.

» Activated charcoal (carbon) to adsorb organic solvents (hydrocarbons) and to reduce
flammable vapors.

»  Citric acid for neutralizing caustic (pH >7) spills.

» Vapor-suppressing foam, if required by the Client, for controlling the release of
volatile organic compounds.

« Appropriate solvents e.g. CITRIKLEEN, for decontamination of structures or
equipment.

The following equipment will be kept on site and dedicated for spill cleanup:
» Plastic shovels for recovering corrosive and flammable materials.

+ Sausage-shaped absorbent booms for diking liquid spills, drains, or sewers.
» Sorbent sheets (diapers) for absorbing liquid spills.
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»  Overpack drums for containerizing leaking drums.
+ 55-gallon open-top drums for containerization of waste materials.

*NOTE: All contaminated soils, absorbent materials, solvents and other materials
resulting from the clean-up of spilled or discharged substances shall be
properly stored, labelled, and disposed of off-site.

8.7 EMERGENCY CONTINGENCY PLAN

This section of the ERCP details the contingency measures OHM will take to prepare for and
respond to fires, explosions, spills and releases of hazardous materials, hazardous weather,
and medical emergencies.

8.7.1 Medical Emergency Contingency Measures

The procedures listed below will be used to respond to medical emergencies. The SSO will
contact the local hospital and inform them of the site hazards and potential emergency
sitnations. A minimum of two First-Aid/CPR trained personnel will be maintained on site. All
OHM first aid and CPR Responders have received training as required by 29 CFR 1910.1030
Bloodborne Pathogen Standard. A copy of the OHM exposure control plan may be obtained
from the Site Safety Officer or Regional Health and Safety Director.

8.7.1.1  Response
The nearest workers will immediately assist a person who shows signs of medical distress or
who is involved in an accident. The crew foreman will be summoned.

The crew foreman will immediately make radio contact with the on-site emergency coordinator
to alert him of a medical emergency situation. The foreman will advise the following
information:

» Location of the victim at the work site

» Nature of the emergency

+  Whether the victim is conscious

« Specific conditions contributing to the emergency, if known

The Emergency Coordinator will notify the Site Safety Officer. The following actions will then
be taken depending on the severity of the incident:

« Life-Threatening Incident--If an apparent life-threatening condition exists, the crew
foreman will inform the emergency coordinator by radio, and the local Emergency
Response Services (EMS) will be immediately called. An on-site person will be
appointed who will meet the EMS and have him/her quickly taken to the victim. Any
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injury within the EZ will be evacuated by OHM personnel to a clean area for treatment
by EMS personnel. No one will be able to enter the EZ without showing proof of
training, medical surveillance and site orientation.

» Non Life-Threatening Incident--If it is determined that no threat to life is present, the
Site Safety Officer will direct the injured person through decontamination procedures
(see below) appropriate to the nature of the illness or accident. Appropriate first aid or
medical attention will then be administered.

*NOTE: The area surrounding an accident site must not be disturbed until the scene has
been cleared by the Site Safety Officer.

Any personnel requiring emergency medical attention will be evacuated from exclusion and
contamination reduction zones if doing so would not endanger the life of the injured person or
otherwise aggravate the injury. Personnel will not enter the area to attempt a rescue if their
own lives would be threatened. The decision whether or not to decontaminate a victim prior to
evacuation is based on the type and severity of the illness or injury and the nature of the
contaminant. For some emergency victims, immediate decontamination may be an essential
part of life-saving first aid. For others, decontamination may aggravate the injury or delay life-
saving first aid. Decontamination will be performed if it does not interfere with essential
treatment.

If decontamination can be performed, observe the following procedures:
»  Wash external clothing and cut it away.
If decontamination cannot be performed, observe the following procedures:
«  Wrap the victim in blankets or plastic to reduce contamination of other personnel.

+ Alert emergency and off-site medical personnel to potential contamination, instruct
them about specific decontamination procedures.

» Send site personnel familiar with the incident and chemical safety information, e.g.
MSDS, with the affected person.

All injuries, no matter how small, will be reported to the SSO or the Site Supervisor. An
accident/injury/illness report will be completely and properly filled out and submitted to the
Regional Health and Safety Director/Project CIH, in accordance with OHM's reporting
procedures.
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A list of emergency telephone numbers is given in Table 8.1.

8.7.1.2  Notfication
The following personnel/agencies will be notified in the event of a medical emergency:

» Local Fire Department or EMS
«  On-site Emergency Coordinator
+  Workers in the affected areas

» Client Representative

8.7.1.3  Directions To Hospital
Written directions to the hospital and a map will be posted in all trailers in the staging area.

8.7.2 Fire Contingency Measures

OHM personnel and subcontractors are not trained professional firefighters. Therefore, if
there is any doubt that a fire can be quickly contained and extinguished, personnel will notify
the emergency coordinator by radio and vacate the structure or area. The emergency
coordinator will immediately notify the local Fire Department.

The following procedures will be used to prevent the possibility of fires and resulting injuries:

» Sources of ignition will be kept away from where flammable materials are handled or
stored.

+ The air will be monitored for explosivity before and during hot work and periodically
where flammable materials are present. Hot work permits will be required for all such

work.

» “No smoking” signs will be conspicuously posted in areas where flammable materials
are present.

+ Fire extinguishers will be placed in all areas where a fire hazard may exist.
« Before workers begin operations in an area the foreman will give instruction on egress
procedures and assembly points. Egress routes will be posted in work areas and exit

points clearly marked.

The following procedures will be used in the event of a fire:
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+ Anyone who sees a fire will notify their supervisor who will then contact the
Emergency Coordinator by radio. The emergency coordinator will activate the
emergency air horns and contact the local Fire Department.

+ When the emergency siren sounds, workers will disconnect electrical equipment in use
(if possible) and proceed to the nearest fire exit.

»  Work crews will be comprised of pairs of workers (buddy system) who join each other
immediately after hearing the fire alarm and remain together throughout the emergency.
Workers will assemble at a predetermined rally point for a head count.

o When a small fire has been extinguished by a worker, the emergency coordinator will
be notified.

8.7.3 HAZARDOUS WEATHER CONTINGENCY MEASURES
Operations will not be started or continued when the following hazardous weather conditions
are present:

» Lightming
+ Heavy Rains/Snow
« High Winds

8.7.3.1 Response
« Excavation/soil stock piles will be covered with plastic liner.

»  All equipment will be shut down and secured to prevent damage.

+ Personnel will be moved to safe refuge, initially crew trailers. The emergency
coordinator will determine when it is necessary to evacuate personnel to off-site
locations and will coordinate efforts with fire, police and other agencies.

8.7.3.2  Notification
The emergency coordinator will be responsible for assessing hazardous weather conditions
and notifying personnel of specific contingency measures. Notifications will include:

+  OHM employees and subcontractors
+ Client Representative
» Local Civil Defense Organization

8.7.4 Spill/Release Contingency Measures
In the event of release or spill of a hazardous material the following measures will be taken.
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Any person observing a spill or release will act to remove and/or protect injured/contaminated
persons from any life-threatening situation. First aid and/or decontamination procedures will
be implemented as appropriate.

First aid will be administered to injured/contaminated personnel. Unsuspecting
persons/vehicles will be warned of the hazard. All personnel will act to prevent any
unsuspecting persons from coming in contact with spilled materials by alerting other nearby
persons. Without taking unnecessary risks, personnel will attempt to stop the spill at the
source. This may involve activities such as uprighting a drum, closing a valve or temporarily
sealing a hole with a plug.

Utilizing radio communications, the emergency coordinator will be notified of the spill/release,
including information on material spilled, quantity, personnel injuries and immediate life
threatening hazards. Air monitoring will be implemented by the emergency coordinator and
SSO to determine the potential impact on the surrounding community. Notification procedures
will be followed to inform on-site personnel and off-site agencies. The emergency coordinator
will make a rapid assessment of the spill/release and direct confinement, containment and
control measures. Depending upon the nature of the spill, measures may include:

» Construction of a temporary containment berm utilizing on-site clay absorbent earth

» Digging a sump, installing a polyethylene liner and diverting the spill material into the
sump placing drums under the leak to collect the spilling material before it flows over
the ground

+ Transferring the material from its original container to another container

The emergency coordinator will notify the LANTDIV ROICC, of the spill and steps taken to
institute clean-up. Emergency response personnel will clean-up all spills following the spill
clean-up plan developed by the emergency coordinator. Supplies necessary to clean up a spill
will be immediately available on-site. Such items may include, but are not limited to:

+ Shovel, rake

» Clay absorbent

» Polyethylene liner

+ Personal safety equipment

¢ Steel drums

»  Pumps and miscellaneous hand tools
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The major supply of material and equipment will be located in the Support Zone. Smaller
supplies will kept at active work locations. The emergency coordinator will inspect the spill
site to determine that the spill has been cleaned up to the satisfaction of the ROICC. If
necessary, soil, water or air samples may be taken and analyzed to demonstrate the
effectiveness of the spill clean-up effort. The emergency coordinator will determine the cause
of the spill and determine remedial steps to ensure that recurrence is prevented. The
emergency coordinator will review the cause with the ROICC and obtain his concurrence with
the remedial action plan.
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9.0 TRAINING REQUIREMENTS

As a prerequisite to employment at OHM, all field employees are required to take a 40-hour
training class and pass a written examination. This training covers all forms of personal
protective equipment, toxicological effects of various chemicals,hazard communication,
bloodborne pathogens, handling of unknown tanks and drums confined-space entry
procedures, and electrical safety. This course is in full compliance with OSHA requirements
in 29 CFR 1910.120. In addition, all employees receive annual 8-hour refresher training and
three day on-site training under a trained experienced supervisor. Supervisory personnel
receive an additional 8-hour training in handling hazardous waste operations. Copies of
certification of this training will be maintained on-site for all workers assigned to this project.

All personnel entering the exclusion zone will be trained in the provisions of this site safety
plan and be required to sign the Health and Safety Plan Certification in Appendix A.
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10.0 MEDICAL SURVEILLANCE PROGRAM

All OHM personnel participate in a medical and health monitoring program. This program is
initiated when the employee starts work with a complete physical and medical history and is
continued on a regular basis. A listing of OHM's worker medical profile is shown below.
This program was developed in conjunction with a consultant toxicologist and OHM's
occupational health physician. Other medical consultants are retained when additional exper-
tise is required. Medical certification for all site workers assigned to the project will be
maintained on-site.

The medical surveillance program meets the requirements of the OSHA Standard 29 CFR

1610.120 (f).

Table 10.1

Worker Medical Profile

Item Initial Annual
Medical History X X "
Work History X X WI
Visual Acuity and Tonometry X X "
Pulmonary Function Tests X X I
Physical Examination X X
Audiometry Tests X X
Chest X-Ray X X
Complete Blood Counts X X
Blood Chem. (SSAC-23 or equivalent) X X il
Urinalysis X X
Dermatology Examination X X
Electrocardiogram/Stress Test X X (based
on age) “
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10.1 EXAMINATION SCHEDULE

Employees are examined initially upon start of employment, annually thereafter, and may be
examined upon termination of employment. Unscheduled medical examinations are conducted:

« At employee request after known or suspected exposure to toxic or hazardous
materials

« At the discretion of the client, the CIH, SSO, or OHM occupational physician
after known or suspected exposure to toxic or hazardous materials

» At the discretion of the OHM occupational physician
All nonscheduled medical examinations will include, as a minimum, all items specified above for

periodic surveillance examination, with the exception of the chest x-ray, which will be conducted
at the discretion of the occupational physician performing the examination.
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HEALTH-AND-SAFETY PLAN CERTIFICATION

By signing this document, I am stating that I have read and understand the Site Specific Health-and-Safety Plan
for OHM Remediation Services Corp. personnel and visitors entering the site.

REPRESENTING NAME (PRINT) SIGNATURE DATE
____________________________
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APPENDIX B - OHM HAZARD COMMUNICATION PROGRAM

1.0 GENERAL

The following written hazard communication program has been established for OHM
Corporation. The purpose of this program is to transmit information about the various Chemical
hazards in the work place to the workers using various media. The transmittal of information will
be accomplished by means of a comprehensive hazard communication program, which will
include container labeling and other forms of waming, material safety data sheets, and employee
training in accordance with 29 CFR 1910.1200 and 29 CFR 1926.59.

The program will be available in corporate and regional Health and Safety Departments
for reviews by all employees. It will also be available in the corporate library and clearly marked
"Employee Right-to-Know" stations located within each individual shop and on each job site.
OHM Corporation will accomplish the hazard communication requirements through formal
safety training, departmental safety meetings, and job site safety meetings.

2.0  RESPONSIBILITIES

. Overall responsibility rests with all corporate officers of OHM Corporation. A
brief outline of responsibilities for those persons directly involved with the program will follow.
These responsibilities are not all inclusive, but are designed to give guidance in initial and long-
term program development since each area is different. These responsibilities may vary.

Scope: This program is intended to cover those employees who are directly involved
with the handling of hazardous materials or supervision of those activities.

2.1 Health and Safety Department Responsibilities

1. Review operations with supervisors to determine what tasks require hazard
communication training.

2. Advise supervisory people as to which materials may need to be considered
hazardous initially and eventually to ensure that hazard task determination is
being done according to the written policy.

3. Follow up through safety meetings and safety audits to ensure that supervisors are
carrying out prescribed company policy.

4. Notify supervisors of any operating changes affecting the hazardous materials
being used.

5. Periodically audit the Hazard Communication Program's progress. Initially, this

should be done biweekly, but later the audit may be done on a monthly or
quarterly basis.

2.2 Training Department Responsibilities

1. Ensure that up-to-date records are maintained on training of all employees
required to handle hazardous materials. The supervisor should keep copies of
these records and should also send copies of the initial training to the corporate
training secretary for the training file.

2. Educate personnel upon initial training to the requirements of the Hazard
Communication Standard.



2.3

2.4

Supervisor Responsibilities

1.

Identify jobs requiring the use of hazardous chemicals and provide lists of those
jobs and chemicals to the Health and Safety Department.

Provide the training required by the Hazard Communication Standard and
document training of employees in the safe handling of hazardous materials.

Inspect engineering controls and personal protective equipment before each use.
Health and Safety can help determine a suitable inspection plan for each
application as needed.

Make daily surveys of the work area to ensure that safe practices are being
followed. Advise employees of unsafe work practices on the first occasion and
consider further violations as disciplinary violations.

Ensure required labeling practices are being followed. Labeling should be
affixed to the container when it arrives. If the contents are transferred to another
container, then all label information (manufacturer, product name, and product
number) must also be affixed to the new container, so that all containers of the
material, regardless of size, are labeled.

Enforce all applicable safety and health standards through periodic audits.

Before ordering a material, determine if a Material Safety Data Sheet exist on file.
Request an MSDS for any material without one.

Send all new MSDSs to the Health and Safety Department after making a copy
for the Employee Right-to-Know file.

Employee Responsibilities

1.
2.

Obey established safety rules and regulations

Use all safety procedures and personnel protective equipment as required by
company procedures

Notify supervisor of the following:

a. Any symptoms or unusual effects that may be related to the use of
hazardous chemicals.

b. Any missing or unreadable labels on containers.

c. Missing, damaged, or malfunctioning safety equipment.

Use approved labels on containers; do not remove labels (labels will be located in
the warehouse).

Do not use unapproved containers for hazardous materials. (are materials and
containers compatible?)

Know where emergency equipment and first-aid supplies are located before
considering a possibly dangerous task.

Know location of Material Safety Data Sheets (MSDSs). These will be located in
the "Employee Right-to-know" station for the respective shop/job site.



8. Know what you are expected to do in case of an emergency. Before the
commencement of any task, emergency considerations shall be made.

2.5 Shipping/Receiving Personnel Responsibilities

1. Ensure MSDS are received with initial shipment of a hazardous material; if not,
contact purchasing to request the appropriate MSDS and also call the Health and
Safety Department to determine if there is an MSDS available until the requested
MSDS arrives.
Ensure labels are affixed to all containers.
Store hazardous materials in designated locations.

Use proper personal protective equipment when handling hazardous materials.

R

Report damaged containers or spills to the appropriate Health and Safely
Department immediately.

6. Request an MSDS from the manufacturer for any hazardous material that arrives
in Findlay from a job. Also, a MSDS shall accompany any hazardous material
that is sent to a job.

3.0 HAZARD DETERMINATION

OHM Corporation will rely on Material Safety Data Sheets from hazardous chemical
supplier to meet hazard determination requirements. Other relevant data from laboratory
analyses, chemical reference materials, and chemical manufacturers', written evaluation
procedures will be utilized when warranted. No other method shall be used to determine
chemical hazard unless approved by the Health and Safety Department.

4.0 LABELING

The shipping and receiving supervisors will be responsible for seeing that all containers
arriving at OHM Corporation are properly and clearly labeled. Shipping and receiving
supervisors shall also check all labels for chemical identity and appropriate hazard wamings. If
the hazardous chemical is regulated by OSHA in a substance specific health standard, the
supervisor or department manager shall ensure that the labels or other forms of waming used are
in accordance with the requirements of that standard. Any container that is not labeled shall be
immediately labeled correctly after initial discovery.

Each supervisor or department manager shall be responsible for seeing that all portable
containers used in their work area are properly labeled with chemical identity and hazard
warning.

Supervisors or department managers shall also ensure that labels on hazardous chemical
containers are not removed or defaced unless the container is immediately marked with the
required information and that all labels are legible in English and prominently displayed on the
container or readily available in the work area throughout each shift.

If any container is found and the contents cannot be identified, the supervisor or
manager shall be contacted immediately. When proper identification is made, a label shall be
affixed to the container immediately. If it is discovered that no MSDS is available, the
manufacturer and the Health and Safety Department shall be contacted to assist in locating the
proper MSDS. If there is no way to identify the material in the container, the container should
be set aside, away from all personnel until it can be tested by the Health and Safety Department
or laboratory personnel. Supervisors and managers shall communicate their findings or
awareness of such containers to all personnel in the area and to those who enter later.



5.0 MATERIAL SAFETY DATA SHEETS (MSDSs)

Each supervisor or department manager at OHM Corporation will be responsible for
maintaining a current MSDS relevant to the hazardous chemicals used in their area. The Health
and Safety Department will be responsible for compiling the master MSDS file for the facility
and aiding all shops/job sites with the completion and maintenance of their respective MSDS
files.

All MSDSs will be readily available for review by all employees during each work shift.
Each shop/job site will designate a clearly marked "Employee Right-to-Know" station where
employees can immediately obtain a MSDS and the required information in an emergency.

Although manufacturers are required to provide employers with MSDSs on an initial
chemical shipment, OHM Corporation purchasing agents (and supervisors purchasing their own
material) shall request MSDSs and updates to MSDSs on all purchase orders. Supervisors and
department managers that are without proper MSDSs shall be responsible for requesting this
information from manufacturers for chemicals. A file of follow-up letters shall be maintained
for all hazardous chemical shipments received without MSDSs.

6.0 EMPLOYEE INFORMATION AND TRAINING

It is the responsibility of the supervisor in charge of each employee to ensure that the
employee is properly trained. Training employees on chemical hazards and chemical handling
is accomplished at the time of initial employment at OHM Corporation, whenever a new chemical
(or physical) hazard is introduced into the work area, and through ongoing formal and informal
training programs. Additionally, chemical hazards are communicated to employees through
daily, mormming, shop specific safety meetings, which shall be documented according to topic,
major points discussed, and names of those attending (attendance is mandatory). Also, biweekly
hazardous chemical safety meetings will be prepared by the Health and Safety Department using
similar documentation for shop areas. Attendance is mandatory for these meetings also.
Documentation for shop safety meetings will be available in the respective Employee Right-to-
know stations and biweekly safety meeting documentation will be available in the Health and
Safety Department to all employees for further referencing and questioning. Records of all
formal training conducted at OHM Corporation are coordinated and maintained by the Training
Department secretary.

At a minimum, OHM Corporation will inform employees on the following:

. The requirements of 29 CFR 1910.1200--Hazard Communication--Evaluating
the potential hazards of chemicals and communication of information
concerning hazards and appropriate protective measures to employees. This is
accomplished in several different ways including, but no limited to, 40-hour
OSHA Hazardous Waste Worker Training (29 CFR 1910.120), shop safety
meetings, job site safety meetings, Health and Safety Department safety meetings,
and formal and informal training about specific chemical hazards.

. The location and availability of the written hazard communication program, list
of hazardous chemicals, and MSDS sheets--Notices will be periodically posted on
the employee bulletin boards providing the location of the above material.

. Any operations in their work area where hazardous chemicals are present.
. What the company has done to lessen or prevent workers' exposure to these
chemicals.

Employee training shall include at least:



. Methods and observations that may be used to detect the presence or release of a
hazardous chemical in the work area (monitoring instruments, visual appearance
or odor), and acute and chronic health effects.

. The physical and health hazards of chemicals in the work area (accomplished
through periodic physical and chemical hazard awareness sessions developed by
the Health and Safety Department). These sessions shall serve as chemical
hazards refreshers.

. The methods of preventing exposure to hazardous chemicals including the
measures OHM Corporation has taken to protect the employees.

. Procedures to follow if OHM Corporation employees are exposed to hazardous
chemicals (location of nearest phone, emergency eyewash, and shower will be
included). These discussions shall include proper operating procedures for all
emergency equipment.

. The details of the hazard communication program developed by OHM
Corporation, including an explanation of the labeling system and the Material
Safety Data Sheets, and how employees can obtain and use the appropriate
hazard information.

. Standard operating procedures within each respective shop. OHM Corporation
company policy determines what is considered standard operating procedures.

. Procedures for workers involved in non-routine tasks.

Each supervisor or department manager shall ensure that the above training is
emphasized to OHM Corporation employees. The Health and Safety Department will ensure that
each shop, department, and job site is properly informing and training all employees through
daily group meetings and individual discussions. Whenever a new hazardous chemical is placed
into use, the supervisor or department manager shall inform the employees of the hazards which
that chemical may pose. The supervisor or manager shall also be responsible for obtaining and
making available a MSDS for the new chemical.

7.0 HAZARDOUS NON-ROUTINFE TASKS

Occasionally, employees at OHM Corporation are required to perform tasks which are
considered to be non-routine. All tasks considered to be non-routine shail be carefully discussed
among the supervisor and those performing the task. This safety briefing shall include all
possible hazards that may be encountered while completing the task, including:

. Hazard recognition

. Chemicals involved and their hazardous properties

. Physical hazards

. Methods of avoiding all hazards (technical instruments, proper personal

protective equipment, etc.)

The following is list of some of the non-routine tasks which may occur at OHM
Corporation together with some information needed to complete the tasks safely.

. Confined Space Entry

- Obtain confined space entry procedure/permit from Health and Safety
Department and follow all protocol before beginning task. Complete and



have supervisor sign permit before any work begins.

Monitor atmosphere with explosimeter, oxygen meter, and any toxic gas
meter as may be appropriate.

Discuss specific chemical hazards.

Discuss protective/safety measures the employee can take (e.g., Personal
protective equipment and engineering controls, use of life lines, lock-
out/tagout procedures, etc).

Measures the company has taken to lessen the hazards including
ventilation, respirator, presence of another employee, and emergency
procedures.

. Excavation, Trenching, and Shoring

Obtain guidelines from Health and Safety Department before beginning
task.

Comply with all requirements set forth for this activity in 29 CFR Subpart
P(excavating, trenching, shoring).

Discuss specific chemical hazards.

Follow confined space entry procedure above if trench is above shoulder
height.

Discuss protective/safety measures the employee can take.

Review appropriate accident prevention steps.

. Decontamination of Equipment

Determine possible contaminants and the hazards associated with them.

Determine personal protection needed by contacting the Health and
Safety Department.

Alert all personnel in areas of contamination and decontamination

Contain and secure all contaminated materials and decontamination
materials.

Contact the Health and Safety Department for proper disposal.

It is company policy that no OHM Corporation employee will begin work on any non-
routine task without first receiving a safety briefing from their supervisor or a Health and Safety
Department representative.

8.0 INFORMING CONTRACTORS

. Hazardous chemicals to which they may be exposed while performing a task
including the following:

Chemical properties



- Physical properties
- Acute/Chronic health effects

Location of "Employee Right-to Know" station which includes the following:

- MSDS for work area
- Hazard Communication Program
- Other relevant safety material

Precautionary measures to be taken to protect employees from chemical and
physical hazards.

Location of nearest emergency equipment (fire extinguisher, eyewash, shower,
phone, first-aid kit, etc.)

Procedures to follow in the event of employee exposure.

Steps OHM Corporation has taken to reduce the risk of exposure to physical and
chemical hazards including the following:

- Safety meetings

- Hazard Communication Program

- Proper storage and labeling of hazardous chemicals
- Health and Safety Department shop audits

The methods used to label all hazardous chemicals.

The Health and Safety Department shall offer assistance in providing the above
information to contractors working at OHM Corporation. On initial visit by a contractor to OHM
Corporation, a "Contractor Right-to-Know" release form shall be completed. This form will state
that the above information has been communicated to the perspective contractor.



APPENDIX C
SITE MATERIAL SAFETY DATA SHEETS

Site Contaminants Hazard Communication Chemicals
Chlordane _ Gasoline (Unleaded)
DDT Motor oil
Polychlorinated Biphenyls (PCBs) Alconox
Anti-fog
Bleach/detergent
Diesel fuel
Fire extinguishers
Gear lube
Grease
Hand cleaner
Calcium hypochlorite
Liquid detergent
Breathing air
Isobutylene (calibration gas)
Isopropyl alcohol
Methane (calibration gas)
QOil (hydraulic)
Pentane (calibration gas)
Starting fluid
WD-40
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- Section 1 - Chemical Product and Company Identification - 42

Product/Chemical Name: Chlordane

Chemical Formula: C;oHgClg

CAS No.: 57-74-9 (pure), 12789-03-6 (techmcal)

Synonyms: Chlor Kil; Chlortox; dichiorochlordene; Dowchlor; NCI-C00099; Octachlor; octachlorodihydrodicycyclopentadiene;
1,2,4,5.6,7,8,8-octachloro-2,3,3a,4,7,7a-hexahydro-4,7-methancindene: octachloro-4,7-methanohydroindane; octachloro-4,7-
methanotetrahydroindane; Topichlor 20; Velsicol 1068.

Derivation: By Diels-Alder addition of hexachlorocyclopemadiene 10 cyclopentadiene, followed by reaction with chlorine. Pure
chlordane is a solid but in its commercial form it is mixed with a variety of solvents, namely deodorized kerosine. Typical
concentrations are 2 to 80% chlordane.

General Use: Chlordane was used as an insecticide until its ban by the EPA in 1988, Its primary use was for termites, but was
also effective on insects such as ants, cutworms, rose beetles, and grubs. A single appl:cauon would provide termite protection
for> 26

Vendors: y(gonsult the latest Chemzcal WeekBuyers Gwde @3)

Chlordane, 60 to 75% vol (techmcal grade. alpha and gamma isomers).

Impurities: Because chlordane is found in solution, there is a mixture (25 to 40%) of ~ 26 organochlorine compounds, including
heptachlor (4 1o 10%), nonachlor, Diels-Alder adduct of cyclopentadiene and pentachlorocyclopentadiene,
hexachlorocyclopentadiene, and octachlorocyclopentene.

OSHA PEL NIOSH REL DFG (Germany) MAK
8-hr TWA: 0.5 mg/m3(skin) 10-hr TWA: 0.5 mg/m3(skin) TWA: 0.5 mg/m3(skin)
ACGIH TLV IDLH Level ) Category III: substances with
] 3oL 3 systemic effects
TWA: 0.5 mg/m (Skln) Ca. 500 mg/m Onset Of Effect: > 2 hr
Half-life: > shift length (strongly
cumulative)

Peak Exposure Limit: 5 mg/m3, 30
min. average value, 1/shift

“Section 3 - Hazards Identification

%7y Emergency Overview x&&&%& “l;'!sg“
Chlordane is an organochlorine insecticide. It is a solid or a colorless to amber, viscous liquid with a pungent, Scl:le
chlorine odor. It was banned in 1988 by the EPA because of its toxicity and persistency and bioconcentration R 1
in the environment. Inhalation does not appear to be a significant problem at normal use levels, but high I 3
concentrations would produce effects. However, skin absorption and ingestion of even small amounts can g o
adversely affect the central nervous system, liver, and kidneys. Numerous deaths have been associated with K 0
exposure to chlordane. The pure compound is noncombustible, but because it was produced as a solution, its *Skin
flammability is dependent on the solvent used. absorption
Potential Health Effects ngzs
Primary Entry Routes: Skin absorption, ingestion, inhalation. F 1t
Target Organs: Skin, liver, kidneys, blood, central nervous system, respxratory system. R 0
Acute Effects
Inhalation: Acute toxic exposures via inhalation would cause symptoms similar to those via ingestion. + Varies
Eye: Contact can be irritating. depending
Skin: Contact may produce irritation. This appears to have been more common prior 1o 1951 when a greater on the
propomon of hexachlorocyclopentadiene was added. Chlordane can be absorbed Lhrough the skin in concentra- solveni(s)
tons hlgh enough 1o cause death. In one case, an accidental application caused death via respiratory failure within | present.
40 minules post exposure. (See ingestion symptoms) Doesn't
Ingestion: Chlordane primarily affects the CNS by i mcreasmg excitability. Symptoms include confusion, burn when
agitation, tremor, incoordination, delirium, convulsions ranging from myoclonic jerking to violent seizures, and g‘;f;:-i
coma. Liver (enlargement) and kidney damage (no urine output due to degeneration of kidney tubules) is +Sec. 8
possible. Blood dyscrasias (imbalance in blood components) are common. Death is possible from respiratory or -
kidney failure.
Ccpyndt = by.i‘nl;:m PnHuhm; C:tfpoﬂho: Although mum;hlc :re hu;zn uk:;m:\“t;euprz:t:lndu::)’;:udl mfonmuo:\,“(.kmum Publi mm‘gad:an:!:xbli;?w::ifm‘ugm:ﬂ:u{k:t purchasers
0o respansibility as to the y or Jity of such i for appi 10 the purchaser's mended purpom or for comsequences of its use.
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Carcinogenicity: Chlordane is listed by the following agencies in regard to carcinogenicity: EPA-B2 (Probable human
carcinogen, sufficient animal and insufficient human evidence), IARC-2B (Possible human carcinogen, limited human evidence
in absence of sufficient animal evidence), DFG MAK-B (Justifiably suspected as having carcinogenic potential), and NIOSH-X

4 “Carcinogen defined without further categorization). In animal studies there is numerous evidence that chlordane is cancerous in

ice, but these studies have not been reproduced in other animal species.

..«edical Conditions Aggravated by Long-Term Exposure: Liver and kidney disorders.

Chronic Effects: Because chlordane is retained in fat cells, chronic toxicity is a problem. A survey of homeowners who had
their homes treated for termites with chlordane reported symptoms such as sinusitis, bronchitis, migraine, asthma, neuritis and
neuralgia (pain with or without nerve degeneration, respectively) and ovarian and uterine diseasas. However, it cannot be

determined which and how many of these effecrs were due solely 10 exposure to chlordane.

Inhalation: Remove exposed person to fresh air and support breathing as needed.

Eye Contact: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously
with flooding amounts of water for at least 15 min. Do not scrub! Consult a physician immediately.

Skin Contact: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed
area with soap and water. De not scrub because this will increase absorpuion risk. For reddened or blistered skin, consult a
physician.

Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison coritrol center. Unless the
poison control center advises otherwise, have the conscious and alert person drink 1 to 2 glasses of water, then induce vomiting
(most effective if done within 30 min. of ingestion).

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

Note to Physicians: Chlordane's metabolites oxychlordane and heptachior epoxide are indicators useful for biological
monitoring. Dialysis, exchange transfusion, and hemoperfusion are ineffective. Oral administration of cholestyramine may
enhance excretion.

Special Precautions/Procedures: Do not administer adrenergic amines which may further increase myocardial irritability and
produce refractory ventricular arrhythmias. For seizures: Diazepam IV bolus - 5 0 10 mg, repeated every 15 min. PRN up to

30 mg. If seizures cannot be controlled or recur, administer phenytoin or phenobarbual

Flash Point: 225°F (107.2 *C), in kerosine solvent. Flash point may be <100 °F (212 *C) depending on Genium

‘vent. Pure chlordane is a noncombustible solid. -

sh Point Method: OC 0
Autoignition Temperature: 410°F (210°C) in kerosine solvent o o
LEL: 0.7% v/v (kerosine solvent) é

UEL: 5% v/v (kerosine solvent)

Flammability Classification: Class [IIB Combustible liquid (in kerosine solvent).

Extinguishing Media: Use dry chemical, carbon dioxide, water spray, or alcohol-resistant foam.

Unusual Fire or Explosion Hazards: Container may explode in heat of fire. Vapors may travel to ignition source and flash
back. Chlordane solutions pose a vapor explosion hazard indoors, outdoors, and in sewers.

Hazardous Combustion Products: Include chlorine, hydrogen chloride, phosgene, and carbon oxide gases.

Fire-Fighting Instructions: If possible without risk, move container from fire area. Apply cooling water to container sides until
well after fire is out. Stay away from ends of tanks. Withdraw immediately if you hear a rising sound from venting safety
device or notice any tank discoloration due o fire. Do not release runoff from fire control methods 1o sewers or waterways.

Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighters’
protective clothing is not effective for ﬁres mvolvmg chlordane

Spill /Leak Procedures: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Shut off all ignition
sources, Cleanup personnel should protect against exposure.

Small Spills: Take up with earth, sand, vermiculite, or other absorbent, noncombustible material.

Large Spills
Containment: For large spills, dike far ahead of liquid spill for later disposal. Do not release into sewers or waterways.
Cleanup: Mop any residue with a mild alkali solution (will release the chlorine).
Regulatory Requirements: Foilow applicable OSHA regulations (29 CFR 1910.120).

~Section 7 - Handling and Storage

T dling Precautions: Use non-sparking tools to open containers.
age Requirements: Store in a cool, dry, well-ventilated area away from heat, ignition sources, and incompatibles (Sec. 10).
Containers should be aluminum, aluminum clad, or high-bake phenolic enamel-lined metal.

Page 2 of 4 Copyright © 1993 Genium Publishing Corporation. Any ial wse or reproduction without the publisher's parmission is p
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‘Section 8 - Exposure Controls / Personal Protection.
Engineering Controls: To prevent static sparks, electrically bond and ground all equipment used with and around chiordane.
Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below OSHA PELs
(Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at
its source.(103

Administrative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on the skin,
liver, kidneys, blood, CNS and respiratory sysiem.

Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29
CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For any detectable levels, use a SCBA or
supplied-air respirator (with auxiliary SCBA) with a full facepiece and operated in pressure-demand or other positive pressure
mode. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning!
Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a
written respiratory protection program that includes at least: medical certification, training, fit-testing, periodic environmental
menitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas.

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent prolonged or
repeated skin contact. Teflon has a breakthrough time of > 4 hr and is a suitable material for PPE. Wear protective eyeglasses or
chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because contact lens use in
industry is controversial, establish your own policy.

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing
facilities.

Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove this
material from your shoes and clean personal protective equipment.

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before

Physical State: Solid (pure), liquid (technical) Other Solubilities: Soluble in aliphatic and aromatic

Appearance and Odor: Colorless to amber, viscous hydrocarbons including deodorized kerosine. Decomposes
liquid with a pungent, chlorine odor. in alkalis.

Odor Threshold: 5 x 104 ppm Boiling Point: 347 °F (175 *C) at 2 mm Hg

Vapor Pressure: 0.00001 mm Hg at 25 °F (77 ‘C) Melting Point: 203 t0 204.8 'F (95 10 96 "C), pure solid

Formula Weight: 409.8 Viscosity: 69 P at 77 °F (25 °C)

Specific Gravity (H20=1,at4°C): 1.56at25 ‘C (77 °'F) Refraction In_dex: 1.56 o 1.57 at 77 'F (25 *°C)

Water Solubility : 9 pg/L at 77 °F (25 °C) Surface Tension: 25 dynefcm at 68 °F (20 *C)

Stability: Chiordane is stable at room temperature in closed containers under normal storage and handling conditions.
Polymerization: Hazardous polymerization does not occur.
Chemical Incompatibilities: Include oxidizers and alkalis. Corrosive to iron and zinc. Attacks some forms of piastics, rubber,
and coatings.
- Conditions to Avoid: Exposure to heat, ignition sources, and incompatibles.
Hazardous Decomposition Products: Thermal oxidative decomposition of chlordane can produce toxic chlorine, phosgene,

hydrogen chloride, and carbon oxide gases.
| - Section 11- Toxicological Information

Toxicity Data:*
Acute Inhalation Effects: Teratogenicity: Mouse, oral: 152 mg/‘kg given for 1 to 19 days of
Cat, inhalation, LCsg: 100 mg/m3/4 hr caused pregnancy-caused developmental abnormalities of the immune and
somnolence, excitement and convulsions or reticuloendothelial systems.

effect on seizure threshold.
Acute Oral Effects:

Man, oral, TD{ o: 3071 pg/kg produced coma, difficulty breathing,
and nausea or vomiting.
Human, oral, LD g: 29 mg/kg caused fatty liver degeneration.

Carcinogenicity: Mouse, oral: 2020 mg/kg
given for 80 continuous weeks caused liver

mOrs. Human, skin, LD o: 428 mg/kg caused tremor, ataxia, and
Mutagenicity: Human, lymphocyte cell: ;;n;?g?g %r' :fégcrtnc;r}ksge.lzure threshold.
10 umol/L caused mutation. » Sl LE50- <

* See NIOSH. RTECS (PB9800000), for additional toxicity data.

Copyrigix © 1993 Genium Publishing Corporation. Any ial use or reproduction without the publisher's permission is prohibimd. Page 3of4
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e Section 12 - Ecological Information :

Ecotoxicity: Goldfish, TLm = 0.5 ppm/96 hr; bluegill, LCsg = 57 to 74.8 pg/L/96 hr; brown trout, LCsg = 11.1 ug/L/96 hr:

A mallard duck, LDsq = 858 ppm; pheasant, LDsp = 430 ppm.

: aoncentration: Pinfish (Lagodon rhomboides), 96 hr BCF = 6227; frogs (Xenopus laevis), 96 hr BCF = 108

—nvironmental Degradation: Chlordane is not very mobile in soil and is not likely to leach. The degradation rate is estimated at

4.05 to 28.33%/yr with a mean half-life of 3.3 yr. It can volatilize from the surface (especially if soil is moist). In water,
chlordane is not expected to hydrolyze oxidize, or undergo direct photolysis. It volatilizes with an estimated half-life of 7.3 to
7.9 hr from ariver 1 m deep, glowing 1 m/sec, with a wind velocity of 3 m/sec at 73.4 °F (23 *C). In air, chlordane will react in
the vapor phase with photochemically produced hydroxyl radicals with an estimated haif-life of 6.2 hr.

~Section 13 - Disposal Considerations -

Dlsposal Chlordane is a good candidate for liquid injection incineration or rotary kiln incineration. Although chlordane is
decomposed by alkalis, the basic objection to this treatment is time. It could take several days 10 weeks to ensure complete
hydrolysis. If spilled in water at > 10 ppm, apply activated carbon at 10 X spilled amount. Contact your supplier or a licensed
contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.

Container Cleaning and Disposal: Triple rinse containers and dispose of rinse water as you would other chlordane waste. If
possible, return to supplier for reuse or if this is not in accordance with 49 CFR 173.28, puncture container and either ship to
scrap metal facility for recycling or send to landfill.

Section'14 -’
DOT Transportation Data (49 CFR 172.101):

Shipping Name: Organochlorine Packaging Authorizations Quantity Limitations
pesticides liquid, flammable, a) Exceptions: None a) Passenger, Aircraft, or Railcar: 1L
toxic, n.0.s. flash point less than b) Non-bulk Packaging: 173.202  b) Cargo Aircraft Only: 60 L
23°C* ¢) Bulk Packaging: 173.243
Shipping Symbols: - Vessel Stowage Requirements
Hazard Class: 3 ’ a) Vessel Stowage: B
ID No.: UN2762 ‘b) Other: -

—Packing Group: II
abel: Flammable liquid, Poison ~
.pecial Provisions (172.102): -

* Dependmg on the ﬂash pomts of t.he solvent mvolved 1f greater than 73 F (23 ‘C) Lhe UN No. will be 2995.

EPA Regulations:

Listed as a RCRA Hazardous Waste Number (40 CFR 261.33): U036 . -
RCRA Hazardous Waste Classification (40 CFR 261.33): Not classified

Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per CWA, Sec. 311 (b))

CERCLA Reportable Quantity (RQ), 1 1b (0.454 kg)

SARA 311/312 Codes: 1,2

Listed as a SARA Toxic Chemical (40 CFR 372.65)

Listed as a SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Threshold Planning Quantity (TPQ): 1,000 Ib
OSHA Regulations:

Llswd asa A1r Contammam (29 CFR 1910 1000 Table Z- 1 Z 1 A)

References: 73, 103, 124, 126, 127, 132, 133, 136, 148, 153 168, 183, 186

Prepared By .....ccoeeeeeeevvivsereneanns M Gannon, BA
Industrial Hygiene Review ......... DJ Wilson, CIH
Medical Review ...........ccoeevevenen. J Brent, MD, PhD

Disclaimer: Judgments as to the suitability of information herein for the purchaser’s purposes are necessarily the purchaser's
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such
" “ormation for application to the purchaser’s intended purpose or for consequences of its use.
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Genium Publishing Corp. Material Safety Data Sheets Collection
One Genium P! . . .
@ Schen;;dy?wl%agf 4690 DDT (Dichlorodiphenyitrichloroethane)

(518) 377-8854 MSDS No. 155
Date of Preparation: 10/93
“-Section 1 - Chemical Product and Companv Identification - = =42
Product/Chemical Name: .... DDT (Dichlorodiphenyltrichloroethane)
Chemical Formula: .............. (CICgH4)2CHCCl3
CAS NO.....cooreirs e iesnennas 50-29-3

Synonyms: Agritan; 2,2-bis(p-chlorophenyl)-1,1,1-trichloroethane; chlorophenothan; Citox; dichlorodiphenyltrichloroethane;
Dicophane; diphenyltrichloroethane; Genitox; Kopsol; NCI-C00464; Neocid; Pentech; trichlorobis (4-chlorophenyl) ethane;
1,1'(2,2,2-trichloroethylidene)bis(4-chlorobenzene), Zerdane.

Derivation: Prepared by condensing chloral or chloral hydrate with chlorobenzene in presence of sulfuric acid.

General Use: One of the most widely used contact insecticides from 1545 until its ban in 1972. Although banned in the U.S.
(except for such uses as emergency health situations and for controlling body lice), it is still widely used in the wopics for control
of vector-carrying diseases such as malaria, yellow fever, dengue, filariasis, louse-bormne typhus, and louse-borne relapsmg fever

ection:2 - Composition / Information on: Ingredlents '

DDT p p’DDT 70% wt + 0’pDDT 30% wt (technical grade)
Trace Impurities: DDD, DDE

OSHA PELs NIOSH REL DFG (Germany) MAK (skin)
8-hr TWA: 1 mg/m3 (skin) 10-hr TWA: 0.5 mg/m3 TWA: 1 mg/m3 (total dust)
ACGIH TLVs Ca*; (Lxrmt of quantitation; 0.1 Category III: Substances with systemic
. 3 mg/m3) effects
TWA: 1 mg/m IDLH Level Onset of effect; > 2 hr.
Ca» Peak Exposure Limit: 10 mg/m3, 30

min. average value, 1/shift

* Ca = Carcinogen

Hazards Identification

T ————— Sprm—

wirtr vt Emergency Overview wreverordy Wilson
DDT is a white to gray, crystalline solid. Although it has been banned in the U.S. because of its persistence in Risk
the environment and potential for bioaccumulation, DDT has not produced toxicity in workers who either Scale
manufactured or used it (even over many years). However, this lack of toxicity is based on inhalation and R 1
skin absorption. If DDT is ingested, especially in large amounts, central nervous system effects will occur I3
with possible liver damage. DDT is considered a confirmed animal carcinogen and a suspected human S I*
carcinogen. K_ 2
m *Skln
Potential Health Effects absorption
Primary Entry Routes: Inhalation, ingestion, skin contact. HMIS
Target Organs: Central nervous system, liver, skin, peripheral nervous system. H 2%
Acute Effects F 2
Inhalation: Inhalation does not appear to cause toxicity beyond that of minor mechanical irritation. R 0
Eye: Exposure to 423 mg/m3/ 1 hr/day for 6 days caused eye irritation. tchronic
Skin: Skin absorption may occur from some DDT solutions, but degree of absorption will depend on the solvent effects
involved. Aqueous solutions and the powder or crystals are not easily absorbed. PPE#
Ingestion: DDT can cause a variety of central nervous system effects if ingested. Large doses generally result in ¥Sec. 8

vomiting, while smaller doses cause symptoms within 2 to 3 hr post-ingestion. Symptoms include tingling of the

lips, tongue, and face; malaise; headache; sore throat; fatigue; tremors of the head, neck, and eyelids; apprehension; ataxia; and
confusion. Convulsions and paralysm of the hands is possible in severe exposures (if vomiting does not occur). Vital signs are
usually normal, but in severe poisonings, the pulse may be irregular and abnormally slow. Based on animal swdies, it is
expected that ventricular fibrillation and sudden death can occur at any time during acute poisoning. Recovery from acute
poisoning generally occurs within 24 hr except in the most serious cases.

Carcinogenicity: DDT is considered a suspected human carcinogen by several governmental agencies, [ARC-2B (possibly
carcinogenic to humans, limited evidence in humans in the absence of sufficient evidence in experimental animals), NTP-2
(reasonably anticipated to be a carcinogen: limited human evidence or sufficient animal evidence), EPA-B2 (sufficient animal
evidence; inadequate human evidence), and NIOSH-X (carcinogen defined without further categorization)

Medical Conditions Aggravated by Long-Term Exposure: Possibly, disorders of the central nervous system and liver.

Cwynghelnlby(‘nmhhlmcg ion, Any ial duction without the publisher's i 1 10 the suibility of mfe ion herewn for the purchaser's
P ser’s resporuibility. Although numnhh cara hu been taken iy the of ruch m(an-.nuan, G:ruum Nuuhm; Carponum exuuh no WarTantics, makes no
> 0o pannbility as to the y o suitabiliry of such nfl fam:unmmme purchaser ¥ intended purpose ot for q of its use.
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o

Chronic Effects: There are conflicting reports on whether or not DDT produces chronic effects in humans. Although it is well
established that chronic exposure in experimental animals produces effects including liver damage, CNS degeneration,
dermatitis, weakness, convulsions, coma, and death, these effects are not confirmed in humans. Liver cancer is confirmed in

~animals, but has not been documented in humans. These conflicting reports appear due to the lack of documented chronic
ioxicity in workers and data showing that DDT and its metabolites are retained in the body fat for long time periods, thus
providing a basis for the possibility of chronic toxicity.

Other: Solvents such as kerosine are added to DDT as a vehicle and, depending on the type involved, may be more toxic than

DDT iself.

Section 4 - First Aid Measures I

Inhalation: Remove exposed person to fresh air and support breathing as needed.

Eye Contact: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously
with flooding amounts of water until transported to an emergency medical facility. Consult a physician immediately.

Skin Contact: Quickly remove contaminated clothing. Rinse away any loose material and wash exposed area with soap and water.
For reddened or blistered skin, consult a physician. Carefully dispose of contaminated clothing because it may pose a fire hazard.

Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the
poison control center advises otherwise, have the conscious and alert person drink 1 to 2 glasses of water to dilute. Do not
induce vomitng. Gastric lavage should be performed promptly.

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

Notes to Physicians: Effects may be delayed; keep under observation.

Special Precautions/Procedures: Amobarbital or pentobarbital is recommended for the relief of central neurological
manifestations; tribromoethanol and paraldehyde are recommended for allaying prolonged convulsions.

Flash Point: DDT itself is noncombustible but is dissolved in a variety of solvents. The average quoted Flash Genium

Point is 162 °F (72.2 °C) although the specific vehicle is not identified.
Flash Point Method: CC o
Autoignition Temperature: None reponed o o
LEL: None reported 6

UEL: None reported

Hlammability Classification: Class ITIA Combustible Liquid (varies depending on vehrcle)
ctinguishing Media: For small fires, use dry chemical, water spray, or regular foam. For large fires, use -~

water spray, fog, or regular foam.

Unusual Fire or Explosion Hazards: Container may explode in heat of fire.

Hazardous Combustion Products: Chloride fumes and carbon oxide gases.

Fire-Fighting Instructions: Do not release runoff from fire control methods to sewers or waterways. Fight fire from maximum
distance. Stay away from ends of tanks.

Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural ﬁre fighters'
protective clothing is not effective.

- Section 6 - Accidental Release Measures- "

Spill /Leak Procedures: Notify safety personnel, isolate area, deny entry, and stay upwind. Shut off all ignition sources.
Cleanup personnel should protect against contamination.

Small Spills: For dry spills, carefully scoop up material or vacuum (with an approved filter). Damp mop any residue. For smail
solution spills, take up with earth, sand, vermiculite, or other absorbent material and place in suitable containers for disposal.

Large Spills -
Containment: Dike far ahead of liquid spill for later reclamation or disposal. Do not release into sewers or waterways.

Regulatory Requrrements Follow applrcable OSHA regulanons (29 CFR 1910. 120)

Handling Precautions: Use non-sparking tools to open containers. Keep dry chemical extinguishers on hand in case of fire.
Storage Requirements: Prevent physical damage to containers. Store in a cool, dry, well-ventilated area away from heat,
ignition sources, and incompatibles (Sec. 10). Do not store in aluminum or iron containers.

:Section 8§ - Exposure Controls / Personal Protection

Engineering Controls: To prevent static sparks, electrically ground and bond all equipment used with and around DDT.
-Nentilation: Provide general or local exhaust ventilation systems to maintain airbome concentrations below OSHA PEL
Jec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at
uts source.(103)
Administrative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on the liver
and central nervous system.

Page 2 of 4 Copyrighs © 1993 Genimm Publishing Carparation, Any ial usa or reproduction without th publisher's permimion is prohibitd
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10/93 DDT (Dichlorodiphenyitrichloroethane) MSDS No. 155

Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29
CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For any detectable concentration, use a SCBA
with a full facepiece and operated in pressure demand or other positive-pressure mode, or any supplied-air respirator with a full
facepiece and operated in pressure demand or other positive-pressure mode with an auxiliary SCBA. For emergency or
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do
not protect workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a written respiratory protection
program that includes at least: medical cenification, training, fit-tésting, periodic environmental monitoring, maintenance,
inspection, cleaning, and convenient, sanitary storage areas.

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets made of butyl rubber to
prevent prolonged or repeated skin contact. Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-
protection regulations (29 CFR 1910.133). Because contact lens use in industry is controversial, establish your own policy.

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing
facilities.

Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove this
material from your shoes and clean personal protective equipment,

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before
eating dnnkmg smoking usmg the toﬂet or applymg cosmetics.

‘| Physical State: Solid

Appearance and Odor: White to gray crystals or powder which is odorless or has a slight aromatic odor.

Odor Threshold: 5.0725 mg/m3

Vapor Pressure: 5.5 x 106 mm Hg at 68 ‘F (20 °'C)

Formula Weight: 354 48

Specific Gravity (H,0=1, at 4 *C): 0.98 10 0.99

Water Solubility : 0.0012 ppm

Other Solubilities (g DDT/100 mL): acetone 58, 95% alcohol 2, benzene 78, benzyl benzoate 42, carbon tetrachloride 45,
chlorobenzene 74, cyclohexanone 116, dibutyl phthalate 33, o-dichlorobenzene 68, dichlorodifluoromethane 2, dioxane 100,
ethyl ether 28, gasoline 10, isopropanol 3, kerosine 8 to 10, methylated naphthalenes 40 to 60, mineral oil 5, morpholine 75,
peanut oil 11, pine oil 0 to 16, tetralin 61, tributyl phosphate 50, and xylene 60.

Boiling Point: 365 °F (185 °C)

Melting Point: 227 'F (108 310 -

- Section 10 - Stability and Reactivity

Stability: DDT is stable at room temperature in closed containers under normal storage and handling conditions. It biodegrades
very slowly.

Polymerization: Hazardous polymerization does not occur.

Chemical Incompatibilities: Strong oxidizers, alkaline materials, iron and aluminum salts.

Conditions to Avoid: Exposure to heat, ignition sources, and incompatibles.

Hazardous Decomposition Products: Thermal oxidative decomposition of DDT can produce carbon dioxide.

~Section 11- Toxicological Information:
Toxicity Data:*

Eye Effects: None reported. Carcinogenicity: Rat, oral, TDyo: 1225 mg/kg given for 7 continuous
) weeks caused liver tumors.
Skin Effects: None reported. Mutagenicity: E. coli: 15 umol/L caused DNA damage.

Teratogenicity: Rat, oral, TD1,: 112 mg/kg given t0 a 56 day old
male caused paternal effects (spermatogenesis, testes, epididymis,
sperm duct).

Acute Oral Effects:

Human, oral, LDt ,: S00 mg/kg caused
convulsions, cardiac arrhythmias, and
respiratory changes.

Rat, oral, LDsg: 87 mg/kg; details not reported

* See NIOSH, RTECS (KJ3325000) for additional toxicity data.

~Section 12 - Ecological Information- -

Ecotoxicity: Glass shrimp (Palaemonestes kadiakensis), LC50 = 2.3 mcg/L/96 hr at 69.8 °F (21 'C); Japanese quaxl. 2 month old
male, (Coturnix japonica), LD5q = 841 mg/kg; bluegill (Lepomis macrochirus), LCs0 = 28.7 mcg/L/36 hr.
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Environmental Degradation: In water, DDT will adsorb strongly to sediments, significantly bioconcentrate in fish, and will be
subject 1o considerable evaporation with an estimated half-life of several hr to almost 50 hr from certain waters. It may

| _biodegrade when high concentrations of required microbes (Escherichia, Hydrogenomonas, and Saccharomyces) are present.

"~ 9n land, DDT will adsorb strongly and should not appreciably leach to groundwater. It may evaporate (half-life of 100 days)
Ad is subject to photooxidation from soil. DDT may significantly biodegrade in flooded soils or under anaerobic conditions
provided high populations of the required microbes are present. Half-life ranges from 2 to >15 yr. In the air, DDT is subject to
direct photooxidation and reaction with photochemically produced hydroxyl radicals (est. haif-life = 2 days). Wet and dry
deposmon are 51gmficam mechanisms for removal from air.

Section 13 - Disposal Considerations

Disposal: DDT is a good candidate for rotary kiln or liquid injection incineration (furnace with afterburner and alkah scrubber).
60 to 80% removal of DDT from contaminated soils has been achieved in 10 min. by super critical-carbon dioxide extraction.
Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local
regulations.

Container Cleaning and Disposal: Triple rinse containers. Containers in good condition should be returned to the manufacturer
and those that are not reusable should be punctured and transported to a scrap metal facility for recycling, disposal, or burial in
a designated landfill.

DOT Transportatlon Data (49 CFR 172.101):

Shipping Name: Organochlorine Packaging Authorizations Quantity Limitations
pesticides, solid toxic, n.o.s. a) Exceptions: 173.153 a) Passenger, Aircraft, or Railcar: 100 kg
Shipping Symbols: — b) Non-bulk Packaging: 173.213 b) Cargo Aircraft Only: 200 kg
Hazard Class: 6.1 ¢) Bulk Packaging: 173.240
ID No.: UN2761 Vessel Stowage Requirements
Packing Group: I1I a) Vessel Stowage: A
Label: Keep Away From Food ] b) Other: 40

Special Provisions (172.102): —

A Regulations: -
RCRA Hazardous Waste Number (40 CFR 261.33): U061
Listed as a RCRA Hazardous Waste Classification (40 CFR 261.33)
Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per RCRA, Sec. 3001; CWA, Sec. 311 (b)}(4); and CWA, Sec. 307(a)
CERCLA Reportable Quantity (RQ), 1 Ib (0.454 kg)
SARA Toxic Chemical (40 CFR 372.65): Not listed
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed =
OSHA Regulations:
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1, Z-1-A)

Section 16 - Other Information -

Ny
¥

References: 73, 101, 103, 124, 126, 127, 132, 133, 136, 139, 148, 153, 167, 168, 169, 176, 180, 183

Prepared By .....ccoccecermierencrenanenas M Gannon, BA
Industrial Hygiene Review ......... PA Roy, MPH, CIH
Medical Review ........cccveveeeene. T Thobum, MD, MPH

Disclaimer: Judgments as to the suitability of information herein for the purchaser's purposes are necessarily the purchaser's
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suxtablhty of such
information for application to the purchaser's intended purpose or for consequences of its use.
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Material Safety Data Sheets Collection:
Genium Publishing Corporation

@ One Genium Plaza Sheet No. 683
Schenectady, NY 123044690 USA Polychlorinated Biphenyls (PCBs)

518) 377-8854 -

(518) Issued: 11/88 Revision: A, 9/92
Section 1. Material Identification 39
Polychlorinated Biphenyls {C3H y.,Cl, (n=3, 4, 5)] Description: A class of nonpolar chlorinated hydrocarbons with a R 1 NFPA
biphenyl nucleus (two benzene nuclei connected by a single C-C bond) in which any or all of the hydrogen atoms havebeen [ 4 o
replaced by chlorine. Commercial PCBs are mixtures of chlorinated biphenyl isomers with varying degrees of chlorination. § -

3*
Prepared industrially by the chlorination of biphenyl with anhydrous chlorine in the presence of a catalyst such as ferric K 1 0’0
chloride or iron filings. Except for limited research and development applications, PCBs have not been produced in the US  * Skin

since 1977. When large quantities of PCBs were manufactured in the US, they were marketed under the wadename Aroclor absorption  HMIS

(Monsanto) and were characterized by four digit numbers. The first two digits indicating biphenyls (12), riphenyls (54), or H 2%
both (25, 44); the last two digits indicating the weight percent of chlorine. PCBs' thermal stability, nonflammability, and F 1
high dielectric capability made them very useful in electrical equipment. Formerly used as additives in hydraulic fluids, heat R 0
transfer systems, lubricants, cutting oils, printer's ink, fire retardants, asphalt, brake linings, automobile body sealants, PPE}
plasticizers, adhesives, synthetic rubber, floor tile, wax extenders, dedusting agents, pesticide extenders, and carbonless ; ?;;c 8
Tonc

reproducing paper. PCBs are still used in certain existing electrical capacitors and transformers that require enhanced
electrical protection to avoid heating from sustained electric faults.

Other Designations: CAS No. 1336-36-3, Aroclor, Clophen, Chlorextol, chlorinated biphenyls, chlorinated diphenyl,
chlorinated diphenylene, chloro biphenyl, chloro-1,1-biphenyl, Dykanol, Fenclor, Inerteen, Kaneclor, Montar, Noflamol,
Phenoclor, Pyralene, Pyranol, Santotherm, Sovol, Therminol FR-1

Cautlons: PCBs are potent liver toxins that may be absorbed through skin. Potentially, chronic or delayed toxicity is significant because PCBs
accumulate in fatty tissue and may reasonably be anticipated to be carcinogens. PCBs are a bioaccumulative environmental hazard. When
burned, decomposition products may be more hazardous than the PCBs.

“Section 2. Ingredients and Occupational Exposure Limits .

PCBs, contain various levels of polychlorinated dibenzofurans and chlorinated naphthalenes as contaminants

1991 OSHA PELs, Skin i 1985-86 Toxlicity Data*

8-hr TWA (Chlorodiphenyl, 42% chlorine): 1 mg/m? Rat, oral, TD: 1250 mg/kg administered intermittently for 25

8-hr TWA (Chlorodiphenyl, 54% chlorine): 0.5 mg/m’ weeks produced liver tumors. .

1990 DFG (Germany) MAK, Danger (())f Cutaneous A:l‘)sorptlon M;(r)n éna;l; S;at}rToDr‘ﬁoaxizgs ar:g/é%;d{r}r;nﬁﬁx: ?hfggmacli‘;;?f

TWA (Chlorodiphenyl, 42% chiorine): 0.1 ppm (1 mg/m°) / o Yo D

Category III: Substances with systemic effects, onset of effect > 2 hr., gzg;?%?aggﬁd;megects ont newbor (stillbirth; live birth
half-life > shift length (strongly cumulative) ’ ’

Short-term Level: 1 ppm. 30 min., average value, 1 per shift 1990 NIOSH REL -

: a, ine): 0. ) 3 TWA (Chlorodiphenyl, 42% chlorine): 0.001 mg/m?
A ey ctlorine): 0.05 pom (0.5 mgfm) TWA (Chlorodiphenyl, $4% chlorine): 0.001 mg/m’

Short-term Level: 0.5 ppm, 30 min., average value, 1 per shift 1992-93 ACGIH TLVs, Skin *
TWA (Chlorodiphenyl, 42% chlorine): 1 mg/m?
TWA (Chlorodiphenyl, 54% chlorine): 0.5 mg/m?

“* These guidelines offer reasonably good protection against systemic intoxication, but may not guarantee that chloroacne won't occur. .
+ See NIOSH, RTECS (TQ1350000), for additional reproductive, tumorigenic, and toxicity data.

Section 3. Physical Data*

Boiling Point: 644-707 °F (340-375 *C) Specific Gravity: 1.3 w0 1.8at20°C

Melting Point: 42%: -2.2 °F (-19°C); 54%: 14 "F (-10* ? Water Solubility: Low solubility (0.007 10 5.9 mg/L)
Vapor Pressure: | mm Hg at 100 "F (38 *C); 1090 107 mm at 20 °C Other Solubilities: Most common organic solvents, oils, and fats;

Molecular Weight: 188.7 to 398.5 slightly soluble in glycerol and glycols.

Appearance and Odor: PCBs vary from mobile oily liquids to white crystalline solids and hard non-crystalline resins, depending upon
chlorine content.

* Physical and chemical properties vary widely according to degree and to the position of chiorination.

‘Section 4. Fire and Explosion Data ... .

“Flash Point: 286-385 °F (141-196 'C) OC* | Autoignition Tefﬁper:xltﬁre: 464 °F (240 *C)|LEL: None reported IUEL: None reported

Extinguishing Media: Use extinguishing media suitable to the surrounding fire. Use dry chemical, foam, carbon dioxide (CO7), or water spray.
Water spray may be ineffective. Use water spray to cool fire-exposed containers or ransformers. Do not scatter PCBs with high-pressure water
sweams, Unusual Fire or Explosion Hazards: Combustion products (hydrogen chloride, phosgene, polychlorinared dibenzofurans, and furans)
are more hazardous than the PCBs themselves. Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition
products, wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Ap-
proach fire from upwind to avoid highly toxic decomposition products. Structural firefighter's protective clothing will provide limited protection.
Do not release runoff from fire control methods to sewers or waterways. Dike for later disposal.

* Flash points shown are a range for various PCBs. Some forms do not have flash points.

Section 5. Reactivity Data el

Stability/Polymerization: PCBs are very stable materials but are subject to photodechlorination when exposed to sunlight or UV (spectral region
above 290 nanometers). Hazardous polymerization cannot occur. Chemical Incompatibilities: PCBs are chemically inert and resistant to
oxidation, acids, and bases. Conditions to Avoid: Avoid heat and ignition sources.

Hazardous Products of Decomposition: Thermal oxidative decomposition [1112-1202 °F (600-650 *C)] of PCBs can produce highly toxic
derivatives, including polychlorinated dibenzo-para-dioxins (PCDDs), polychlorinated dibenzofurans (PCDFs), hydrogen chloride, phosgene and
other immitants.
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[Section 6. Health Hazard Data '
Carcinegenicity: The JARC.(% and NTP(# list PCBs as an IARC probable carcinogen (overall evaluation is 2A; limited human data; sufficient
| animal data) and NTP anticipated carcinogen, respectively. Summary of Risks: PCBs are potent liver toxins that can be absorbed through
‘broken skin in toxic amounts without immediate pain or irritation. PCBs have low acute toxicity, but can accumulate in fatty tissue and severe
lth effects may develop later. Generally, toxicity increases with a higher chlorine content; PCB-oxides are more toxic. The toxic action on the
_ver also increases with simultaneous exposure 10 other liver wxins, e.g. chlorinated solvents, alcohol, and certain drugs. Pathological pregnancies
(abnormal pigmentations, abortions, stillbirths, and underweight births) have been associated with increased PCB serum levels in mothers; PCBs
can be passed in breast milk. PCBs can affect the reproductive system of adults. Medical Conditions Aggravated by Long-Term Exposure:
Skin, liver, and respiratory disease. Target Organs: Skin, liver, eyes, mucous membranes, and respiratory tract. Primary Entry Routes:
Inhalation, dermal contact, ingestion. Acute Effects: Exposure to PCB vapor or mist is severely irmitating w the skin, eyes, nose, throat, and upper
respiratory tract. [ntense acute exposure to high concentrations may result in eye, lung, and liver injury. Systemic effects include nausea, vomiting,
increased blood pressure, faugue, weight loss, jaundice, edema and abdominal pain. Cognitive, neurobehavior and psychomotor impairment and
memory loss have also been seen after acute exposure. Chronic Effects: Repeated exposure to PCBs can cause chloroacne; redness, swelling,
dryness, thickening and darkening of the skin and nails; swelling and burning of the eyes, and excessive eye discharge; distinctive hair follicles;
gastrointestinal disturbances; neurological symptoms including headache, dizziness, depression, nervousness, numbness of the exwemities, and
joint and muscle pain; liver enlargement; menstrual changes in women; and chronic bronchits. Cancer, primarily liver, is also a possible result of
exposure, but data is inconclusive.
FIRST AID Eyes: Do not allow victim to rub or keep eyes tightly shut. Rinsing eyes with medical oil (olive, mineral) initially may remove PCB
and halt irritation better than water rinsing alone. Gently lift 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. Rinse with flooding
amounts of water for at least 15 min. Wash exposed area with soap and water. Multiple soap and water washings are necessary. Avoid the use of
organic solvents to clean the skin. For reddened or blistered skin, consult a physician. Inhalation: Remove exposed person to fresh air and support
breathing as needed. Ingestion: In most cases, accidental PCB ingestion will not be recognized until long after vomiting would be of any value.
Never give anything by mouth to an unconscious or convulsing person. Yomiting of the pure substance may cause aspiration. Consult a physician.
Note to Physicians: Monitor patients for increased hepatic enzymes, chloroacne, and eye, gaswointestinal, and neurologic symproms listed above.
Diagnostic tests include blood levels of PCBs and altered liver enzymes.

Section 7. Spill, Leak, and Disposal Procedures

Spill/Leak: Notify safety personnel, evacuate all unnecessary personnel, provide adequate ventilation, and isolate hazard area. Cleanup personnel
should protect against vapor inhalation and skin or eye contact. For small spills, take up with sand or other noncombustible material and place into
containers for later disposal. For larger spills, dike far ahead of spill to contain for later disposal. Follow applicable OSHA regulations (29 CFR
1910.120). Environmental Transport: PCBs have been shown to bio-concentrate significantly in aquatic organisms. Ecotoxicity: Bluegill, TLm:
0.278 ppm/96 hr. Mallard Duck, LDs,: 2000 ppm. Environmental Degradation: In general, the persistence of PCBs increases with an increase
degree of chlorination. Soil Absorption/Mobility: PCBs are tightly absorbed in soil and generally do not leach significantly in most aqueous soil
systems. However, in the presence of organic solvents, PCBs may leach rapidly through the soil. Volatilization of PCBs from soil may be slow, but
over time may be significant. Disposal: Approved PCB disposal methods include: incineration with scrubbing, high-efficiency boilers, landfills, and
EPA-approved alternative disposal methods. Each disposal method has various criteria. Contact your supplier or a licensed contractor for detailed
recommendations. Follow applicable Federal, state, and local regulations.
DA Deslgnations
RA Hazardous Waste (40 CFR 261.33): Not listed OSHA Designations -

RA Extremely Hazardous Substance (40 CFR 355): Not listed Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)
Listed as a SARA Toxic Chemical (40 CFR 372.65)
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 1 1b (0.454 kg) {* per CWA, Sec. 311(b)(4)

and 307(a)]

Section 8. Special Protection Data

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because
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) and, if necessary, wear a MSHA/NIOSH-approved respirator. Select respirator based on its
suitability to provide adequate worker protection for given working conditions, level of airborne contamination, and presence of sufficient oxygen.
Minimum respiratory protection should include a combination dust-fume-mist and organic vapor cartridge or canister or air-supplied, depending
upon the situation. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-
purifying respirators do not protect workers in oxygen-deficient aimospheres. If respirators are used, OSHA requires a written respiratory protec-
tion program that includes at least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning,
and convenient, sanitary storage areas. Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent all skin contact. Butyl
rubber, ncoprene, Teflon, and fluorocarbon rubber have break through times greater than 8 hrs. Ventilation: Provide general and local exhaust
ventilalion systems to maintain airborne concentrations below the OSHA PEL (Sec. 2). Local exhaust ventilation is preferred because it prevents
contarninant dispersion into the work area by controlling it at its source.(10) Safety Stations: Make available in the work area emergency eyewash
stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes
and launder before reuse. Segregate contaminated clothing in such a manner so that there is no direct contact by laundry personnel. Implement
quality assurance to ascertain the completeness of the cleaning procedures. Remove this material from your shoes and clean PPE. Comments:
Never eat, drink, or smoke in work areas. 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 i1 a closed. labelled, container in a ventilated area with appropriate air poilution control equipment. Engineering
Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminants and to maintain
concentrations at the lowest practical level. Administrative Controls: Inform employees of the adverse health effects associated with PCBs. Limit
access to PCB work areas to authorized personnel. Consider preplacement and periodic medical examinations with emphasis on the skin, liver,
lung, and reproductive system. Monitor PCB blood levels. Consider possible effects on the fetus. Keep medical records for the entire length of

employment and for the following 30 yrs. Transportation Data (49 CFR 172.101)
DOT Shipping Name: Polychlorinated biphenyls Packaging Authorizations Quantity Limitations
DOT Hazard Class: 9 a) Exceptlons: 173.155 a) Passenger Aircraft or Railcar: 100 L
# T No.: UN2315 b) Non-bulk Packaging: 173.202 b) Cargo Aircraft Only: 220 L
T Packing Group: [I c) Bulk Packaging: 173.241 Vessel Stowage Requirements
JT Label: CLASS 9 a) Vessel Stowage: A
Special Provisions (172.102): 9, N81 b) Other: 34

MSDS Collecrion Refercnces: 26, 13, 89, 100, 101, 103, 124, 126, 127, 132, 133, 136, 163, 164, 168, 169, 174, 175, (80

Prepared by: MJ Wurth, BS: Industrial Hygiene Review: PA Roy MPH, CIH; Medical Review: AC Darlington, MD

Copynght € 1992 by Geruum Publishing Corp Any Cial use or repr ion without the publisher's ion i prohibimd. Judgs s 10 ts suitability of infarmatian herein {or the purchaser's purposes
ars necemarily the purchaser's responsibility. Although reasomable care has been uken in the prepacation of mch il ion, Genium Pablishing Corpontion extends no ies, makes no rep s ind no
ibility as 10 the or suitability of such mf for appi 1o the purchaser’s & dod purposs or {or Q of its use.
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PRASTET NAMS: PRETTUM QMLIADES GASILINE
MARATHOM NSO MOz  LI4MAZZI
- —— g
THE SRLLOUWTHG IMEQRMATISN IS FIRMISASD SUZJSST T8 THES DISCLATMER O TAS 10773 OF TEIS FoRe
SZSTICH 1 - BRASUCT ISSNTTIISATION
pROZUCT T . }ANUEACTURSE /# BISTRTIUTAR:
HARS: PRSNIUM UMLIADED GASSLIME MARATHOM OIL CSMOANY
§33 SSUTA MAZM STREST
SYHONT™S: FINDLAY, OH
GASILTHS, PRSI UNLIADED:; PROUIUN UNLIADSD 45348
GASOLTHE: SUSS2 UHMLZADED GASSLINE: SUPSR—x DeTRGEHCY PUTHS HUNRERS:
C419) &22-2721 CMARATHOMI

LEAD FREZ.GASILIUZ

CITTSAL FAMILY: PSTRSLIIM HYZROSARION
IDICAL FURNULA: NMITUURE

€233) 42§-3338 (CHETTREC:

€S HO: MIXTURS
PRSDUCT CIRE:

SESTIAM 2 = PHYSICAL PRIPRTISS

BOILING P3INT MILTIHG POINT

$8-437 F N.A. Fo
= STLUIILTTY I RATR VAPCR DEMSITYCAIR=L)
NE3LIGI3LE 3=

PY ITHFIRMATION: pPd: H.A. AT CIHC.

AP EARANCE: RS) 0% CLIAR LISUID

8.71-4.37

YAPQGR PRESIURE
. §16=776 @1 BHG 3 188F

s? =“""°FIC GRAVITY(H23=1)

GC3R: GASJLIHE QB3IR

SE2TION I - FIRS AHD EUCSISH HAZARD DATA

FLASH PQIHTF

-3
HFPA CLASSISICATION:
SITIHGUIIHING NEDTA:

C.A. 435 F

CLASS 1 FIRS EXTTHGUISHING MSDIA SUCH AS HALZH, €32, GR DRY
FIRS FISATZIHG SHCULD 32 ATI2WTZ2 QLY 37

cHEMIcAL CAY 38 usS=.
THACSZ WHC ARE ADSQUATZLY TRAIRZ.

SPECIAL FIRE FIGATIHG DHSTRUCTIDNSS

FLASHIACK MAY QCSUR ALSHG VAPOR TRAZL.
STREANS.

FIRSS. 107 CAN 3£ 0S3) T2 CIQL EX°CSE] SURFACS.

WATER SPRAT APSLICATIONG

AUTIIGHITION TSP EOLOSIVE LINITS (2 _3Y YOLINS IN ALRD
LORERAPOER:

gSALTH: 2 FIRS: 4 RSACTIVIIT: 1 QURR:

1.4/ 7.8

AVQID USS QF SOLID HATR
WATER MAY 3£ DMEFFSCTIVE DM EXTIMGUISHING LOW FLASH 230MT

AYUIZ EXTESIINE
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- s::r::x 3 - FIRE AHD SOOULSIIH HAZARD BATA (SSM™T3
STAZILITY: THE MUTIRTAL IS STABLE 47T 78 F, 7437 PRSSSURS
SS4ZIT3aNs T AvETSs . .

HAZARSCUS DSoSmeasTTIOY PRADUCTS:
CAZ2aH MINQSTDE, ALDENYDES, ARCMATIC HYSRCCARIGHS
IHCSNPATIILE MATIRIALS:
STRSHG IXIIIZERS
HAZARDCUS POLYNMSRIZATION: KILL HOT 0CR , . -
SZSTICH ¢ ~ PROCUCT CIMPOSITION AND ED9SURS LINITS
E<®CSURS LINITS FIR PROCUCT: . TLY - .. Ssures
PREYTINY UHLEADET GASTLTAS ° T 33asa. pexm €3 HR TWA)  AcsTH
532.30 Pox ¢STZ 3 ACSI:
33g.38 PO X 3% THA) T @sHEL
s3c.3q PO ST 1 8sS3EA
CIPgNENTS: PIRETHT RANGE  TLY | s3
/1 SATURATED HYDROCARIONS $5.80- 78.28 .38 ¢ p

/7 (PARAFTINS % CYCLOPARASTINS)

( ] &its-::_ug;:: HYDROCARSCNS 1.3¢- 13.8¢ .53 < 3.
ARGMATIC HYDROCAR3OHS 23.88- §3.3¢ g8.84 c p
(THCLUDING 3ENMZIME, TOLUENE. . -
v?L:-'I-—;o E-mEQ—{E L‘m -

TRIMSTHYL 3ENZSHEs) ]
- ETEYL 3THZEE 1.88- 3.38  183.33 PFPM (3 HR TRAY ACSTH
: 125.88 P91 (STS. ) Ac3iH
I33.38 PoM (3 3R THAI 3SHA
125.38 Pew  (STEL ) asdu
1,2, ¢=TRIVSTHYLITZSYE . 2.39- S$.18 2s.2a PoM (3 HR TAl ACSIH
25.80 894 ¢ HR TwAl QSdEA
ToLussE 3.28~- 15.83  133.33 PPN C3 HR TRAD ASSTH .
1s3.33 PO (ST 3 ACSIR
Jzz.33 PeM €3 HR THA 8SHA
Is3.38 PN (ST 3 @sdA
xrLE .33~ 15.82  1d3.38 PP (3 HR mz AcaTd
Is3.3a P CSTE_ ). Acazd
183.33 PUm. (3 AR AT gSAA -
1$3.23 mew ~  ¢STEL ) QsHA
& -
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) SESTICN 6 - PRACUST CIMPISITISH AHD DPISURS LIMITS (SSNTTD -
CSNPCHEHTS: o PSRCTHT RAMGE  TLY SCURZS
BETHYL TERTTART UTYL AR T .31~ 15.133 8.33 < 3
3= .58~ 3.53 12.38 PP (3 HR THAJ ACSTH

1.3 pox (3 ER.Tw4) Qsds
5.2¢ P2 (STE ) GsSHA
@S¥A ACTIOH LSYE  8.53 Pon (3 HR THA) )
& 2 :
CoMPLEZ MTITURS GF PARASTIMIS. CTSLIPARAFFIMNIC, QLEFIMIC AMD ARSTUTIC

HYDROGARIZHS (2REDCMINAHTLY C4-Cill.

3 mxx
4 CSHTAIHS SMALL ANMSUNTS OF DYS AND GTHSR ADDITIVES (<3.82x1 RHEIT ARE
3 NOT CIUSIDERSD HAZARDSUS AT THE COMCSHTRATIONS UsS=.

SECTIOH § = POTHTIAL HEALTH EFFIZTS

EY=:

EYS IRRITATIOM MAY RSSOLT FROM CSHTACT WITH Td=
T3 VAPGQR CIHCZMTRATIONS ABQVE TAZ TLV.

IQUID QR =JISURE

SKTH:
1 PROLONGED QR RIPEATID LIIUID CSNTACT CAM DEFAT THE SKIN-AD LEAD T8
| IRRITATION AHD/OR DERMATITIS. -
(" THHALATION:
' SYPOSURS T3 TA20R CoMCTITRATINNS EXST=DING 1032 BOMN CAH CAUSE .
RESPTRATORY IRRTTATION, HEADACHE, DIZZ-MES3. HAUSZA AMD LASS-OF
S ORDTHATION . HTGHER CONCEITRATIOHS MAY CAUSZ L3S3 GF CIHSTISUS-
HESS, G4RnTie SZHSTTITATION, C2Mt AND DEATH RSSULTING FREM
RESPTRATORY FASLURS.
[ IMGESTION: . -

IHNGESTION MAY RSSULT IY HAUSEA, VONITIMG, DIARRMZL AHD
RSSTLISSHESS. ASPTRATION (3RSATHING] OF ¥oNITUS INTJ 74 LUMGS
PUST 3E AVEIDED A4S EvEH SMULL QUANTITIES IM THS LUHGS Caf PROZUCS
CHDMTOAL PHSINAMITIS AMD PYLNCHARY EDSU/HIMORUIAGE. * :
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SIS § - TERToAL HEALTH E5F2273 (22¢*'2 .

ADCITISHAL TOXTIITY INFORMATION:

TS YEAR THMHALATION TOXITESTY STUDISS WTITH FULLY YASLQITSSD GASSLINZS
87, 292 & 2553 PAMI PRODUCSD RISHZIY DAMAGT AHD RISHET TUrNC IH-
HALE RATS 3UT NOT IM F2aLZE RATS BZ MALS AND FDULZS mIsE. F2uULs
MTCZ DEYSLOPSD A SLIGHTLY HIGHER IHCIIE4CS OF LIVER TUMORS CIn®ARSD
TS C2MTRELS AT THE HIGHEST EXPQSURSE LIYSL. RESULTS FROM SUISIRUEHET
SCIZHTIFIC STUDIZS SUGSZST THAT THE KoSHET DAMAGE AHD PRGZAILY
THS ROISHEY TUMOR RSSPOMSZ ARS UMIsUus TC L‘- mALSE RAT. THAE 3I3LcGIS
SICHIFICANCS GF THZ MOUSZ LIVER TUMCR RSSACMSZ IH T=2nS QF HUMAN
HEALTH IS QUESTIZHAZLE,
RSPESATID OR PROLONGD) SDISURS T7 3ZMTSHT SYSX AT RELATIVELY LoX
CONCSHTRATIINS AT CAUSE SZRICUS IHJURY T8 ILZCD-—-FRRNTING URGAHS.
STSHIFICANT CHRONIC EXPISURS TO 3SHZZHE YAPGR HAS 3555 RSPURTD Td
PROSUCE VARIJUS 3L0CD DISOROEZS. RAHGING FROm ANEMIA T8 LEURSTA
(OANCIR) IM MAM. BEMZTHS PRODUCEY FIMORS IN RATS AMD MICE IM
LIFSTIME CHRONIC TIXICITY STUDIZS, BUT THE RESPQNSE HAS HQT 3:==H
CIMSISTEHT ACROSS SPSCIsS, STRAZH, S=2 QR RIUTE OGF EPQSURE.
AHTMAL STUDIZS G 35MZSYZ HAVE DEMOHSTRATSY IMTUNE TOXSCITY, .
TSSTICULAR E77zoss AMD ALTZRATIONS IH RSPRODUCTIVE CYeLZs, EYISSMCS
QF CHROMSSONAL DAMAGE 0R.OTHER CYROMOSORAL CHANGES, AND BMERYL/
FEQTRXZSITY, 3uT HUA TERATSGEN: :.A Yo

| ==cmier ezasT a3 srocourss

EY=: ) .

FLOSH EYZ3 WITH LARGEZ ANSUNTS OF KATSR F3R AT L3AST 1S MTHUTEI.
IF STHPTONS GR IRRTTATION OCZUR, CALL & PYYSIZSAN.

IE
RASH WITH SSAP AND LARGE AMOUNTS GF RATZR. RSMIVE CCHTAMIMATZR
CLATHIHG. IF STHSTOMS 82 IRRITATIIN gour, ALl A PHYSICIAN.

THHALATION: .
129T PERSAY TT FRESH AIR. IF MOT BRSATHING R IF HO HEARTIAUT.
GIVE ARTIFICIAL RESPTRATIIN OR CARDIZPULNENAZY RSSUSCITATION (SPR3.
ISEDIATELY CALL A PHYSICIAM.

IMGESTION: . L
DG HET INOUST VOMITTHG. DG QT GIVE LISUIIS. DMNSDIATELY &Ll 4
PUTSICIAN.

SSCTION § = SPSITAL PRETEETIAM ITHRIAUTIIM .

SHTILATION: . :

L3CaL BR GSHERAL STUAUST RSIUTISY ITH SHCLISZD ARZAS QR WIs
INACESUATE YEST-LATIAN. .




s

Marathon
Qi Carmpany
FATERCAL SASSTY DATA SHEST

. Nel

PaGS s 'm= z

PRISUCT HAMS: PRUIUN UHLIADED QASSLIME
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SEITIOH & = SPASIIAL PRITESTICH ITHFIRMUATISH (SSy°TT

REIPIRATIRAY PRATESSTI3A:

APPRIVID QRGANIC YALQR CHEMICAL CARTRISGZ GR SUPRLIZD AR
RSESATAATIRS SHCULD 3E WCRM FIR EPTSURSI E£X3SIHG THE TLY QR ST
B82SIRYE 2SSPTRATAR PROTIITION FACTIR CRITIRIA &7 I2H ANsST Z22.2
(19233, SSLS-CINTAINED 3REATHING APPARATUS SHTULD 32 USE&) MR FRS
FZGHTIHG.

PRITEZZTIYE GLGOVES:

HE2PREHS, HITRILI, YITOM QR PYA GLIVES FIR RTPSUTZD QR PROLSHC

-

SXIH EJISURE.
GTHE=R PROTVSSTIVE EIUIANMEAT:
453 LASITH-PRACF EZIUIPNEAT.

——

STCTIAM 7 = SPILL QR LZAK PRACIIURSS

EHYIROMNSHTAL E?%E‘ZTS:
LISUID CAM 32 .TAXIC T8 AQUATIC LIFZ.
STEPS TU 32 TARKIM I¥ CasE QF SPILL. LZAK QR RSLEZASES

REZP PUBLIC AWAY. SHUT QFF SOURES QF L3AX IF 29s53I3LE TU Dg ST
WITHOUT HAZARS. ELIMTIMATEZ ALL IGHITIOH SQURSSE. ADVISE HATIZMAL
RSESPQHSE CSHTIR (333-42%~-3332) IF PRODUCT HAS SHTIRSD A HAT=
CSURSE. ADVISE LOCAL AHD STATE SMERGZHCY SERYICIS AGEHCISS, IF
APOROPRIATE. CSHTAIN LIQUID WITA SAHD QR SQIL. RSTSYER AHD 257URNM
FRES LIQUID T8 SQURSE. USE SUITA3LE STRIE{TS T¢ CLEAY Uf RSs3UAL

ZIU33.
KASTS 3IsPgsaL METHGOD:
[atelld

DISPOST QF CLIAHUP MATERIALS IN ACSIRCANCE WITE APPLISAILE LOZ:L,
STATZ AMD FIRAL RESULATIONS.

SETTICH & - HAHDLING AHD STURAGES PRECAUTIONS

PROZUCT SHOULD 3E HANDLSD AND STURSI IN ACTSROANCE WITH INDUITRY
ACTZIPTZI PRUCTICSS. IN THE AISZHCI OF SPSSIFIC Locil CIDE
REIJUIADMSHTT, HFPA. QR- USHA- REQUIRSSMTS SAQULS 35 AULLOWEDR. USZ
APPRCPRIATE GROUHDING AMD BCHDIMG PRACTISSS. STIRS I PROPSLY
CLASED CIHTAIHERS THAT ARS APPROPRIATELY LAZZLSD. DG NOT E2cSZ 10
HEAT, QPSH FLAmS, QXIDIZERS OR QTHEZR SCURCSS OF IGHITZOH. AvVeld
SKIY CIMTACT. S£2XTRCISE GoGD PSRSSHAL HYSIZHE IMCLUDING RSNSVIL QF
STILID CLITHIHG AHD 2R0MOT WASAING WITH S347 AHD WAT=. .
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NFFA HAZARD RATING Firs
4 - Exitrams
3 - High
2 - Modarata Taxzicity 00 Reactivity
1 - Slight ‘
0 - Insigaificant

Spacial
D:'v‘:s:aN AND LOCATION-—--SZSTICON I

Di v*,s;c-: KZNDALL REFINING COMPANY
logazion: SRADFS.'.D, PENNSYLVANIA

) 77 N. KINODALL AVE.,EMDF]@,PA,IETG‘
Soarzency Talszhzne Numbexr: (814) 382-3111

T-amsscr-azien I-arsenmcw:  CHEMTREC 1-(800) 424-2300 (U.S. and Canada)

E — =
C=T4ICAL AND FEYSIICAL PROFIRTIZS---SZICTION I
E — - = W—W
Chamical N=-.g'
petrsizum hydrscarden plus additivas
ToToulac: nct cpx*ca'la
Eazarsicsus Ddescsuse : SusSs:
£ cirscn monexics and carscn dioxicz frea burning.

~  gxidas af phessharsus from burning
gexidas of suifur
Tamam=a=i=ilieys /Teanm awav {Toal:
strong axidizzrs such as hydrsgzn paraxidz, bBramine, and carsmic dcid.

Tazar<syus Tncrsiianmss:

Teyxis a=d

nana
Form: liguid odzz: acter oil -
Asseazarnca: Tiguid €zloz: dirk grian-brawn

Scazifiz Graviwy fwazer=1): .82 to .23

Zeilime Zainz: greatar than 330°C  (823°F)

Mal<ine 3zinw: Tess than -12°C (18°F) .

Scluzilizws ip Wazar (bv waichs %): 0 at 20°C

Swascwasisn Paza: 0

Vasgr Prassuwra ‘=@ Sz at 29°C) ¢ 0 .
¥azgr Dersizgy ‘aiz=1): not yoiatila

23 ras 3s): net anplicable

Ssamilier: Praduct is stable under norma] canditians

Viszzsizs STS 3= 100°T: Graitar than aor = T2 1CQ

(Centinuad on next pags)
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TIET AND IFI2SICN DATA---SZITION ISZ
SR ST

a

=-et-’.2‘l BIwa Ti mmems mw Twa
pog YA S = ey

S : iwa Timmei=s
0ec not usz watar axcaplt as fe
7

ausual Tirs amd Txo

(Methcd Usad) Cleveland apen cug graatar than 180°C (3&C°F)

r Feam

ar Watar? r COz
@1y be caalzad with walar.

e a
ad tz fir

[

IR Tl SRR s SR i s s = -

SIALTE EAZXFS DATA-—--SICTION IV
meye=cT TR ST

Sermissinle congsntwations faifd:
[ usad in applications wnarz 3 @ist may be
me/m3 for minaral il mist (0SHA and ACGIH).
g gusraxsgsurys:
Pralancad ar raneatad skin cantact may causz darmatitis (skin irritation) -

iag:

gznaratad, obsarva 3 TWA/PEL of §-

s v x
m=mmi= 8affazts

- - - 4 b T
1evma tayxicaslagicsal TroTers

no data availacie

oi=ersancy TIiTss 1id Bw=ocaduras:

Ives: [mmediataly fiush with large quantitias ef watzr for at lezst 1S

minutas and call a physician.
S<in Coo=as=: Remove 2xcass with clath or sager. Wasd therzughly with saap and

wailar.
I=malazien: Remove vic=im ta frask air. Call 3 physician.
T+ Suallawad: (Czntact a1 physician imsedizizly.

TITTION INTIORMATICN---SETTTION V
W
=ilamian Tume Racuirad (Tocal mesbanical stecial) s’
Lecal if necassary i0 maintain allawable PEi(permissibie expesurs limit) ar
TLY(thrasanald limit value)
Sagmiwarswr 3=acacsisn (Sgegily TrTel: :
Usa NIOSA/MSHA cartitiad rasgirscar with duzi erganic vager/mist and particulatas
ezraridge i¥ vager caoncantralion axg2seds per=issible axposurz limit.

Soobhacmive Glavas:

(Czatinuad en next pacs)
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EANTLING CF SFIILS OR L=AX35---3ZCTZICN VI

e T e e S e e ——— e Tt

’-—cgp~o—gs f::- c a2 g_u—-
TransTar Bulk o mixtursz inta ancther ¢antainer. ABscrd residuz with an iner:
matarial such s earzh, sand, ar vermiculita. Sweap up ind dispesaz is solid wasta

in aczardancz with local, statz, and fadaral reguliaticns.

wWasgs Diszzsal:
Oisgosa eF in aczardancsz with all appliczbie federal, stata ind Tecal

ragulaticns.

2 sak :
Dc nc; han :le or stare at tamparaluras ov=r
Maxizoam Szoracs Tsmseraturs: 38°C (10C°F
TRANSIORTATION DATA---SICTION VIII

bt e 2 o

P = T )

Nc T Reculazzd
wansizv: nat appT1c4aTe

g 01l

TENVIZONMENTAL/SATITY REGULATIONS---SZITION IX

Wa—— e
Sazsisn 317 (Tizla TIT Susmerdund Aze=Izent and Saayu=erirazicn AcT} :

' - o

Tnis greduct doss not cantaia any chremiczl in sufficient quantity ta Be sutjac
23 the ragerting raguiramants o¢f Sectian 313 of Titla [Il of the Supervund
Azendmzats ind Azautherization Act of 1533 and 408 CFR Part 373.

b =~ — — —— L S e
‘ carae=_rTs

- L

> STATE RESULATORY INFQRMATION:
Pannsvlvania Werkar And Cemmunity Right Te Kaow Act: Tais product ciatains tie
fallewing ingrzdiant(s). :

Hyd‘,\ar-cﬁ sils CAS. NQ. 8020-32-3
The ac4itive mixzurss in this product have bzan daelarad 3 trade sacrmad By the
additive manuficiurzc-s.

(Centinued an nex? zaga)
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ICILING RaNGE YAZCR PREIIURE

16G-182° ¢ (328-933°7) Lesz 2mam ! am Mg 2 28°¢

SPECIFIL GRAVITY (13.3 ¢ 15.5 Q) VASQR CENSITY (AIR » 1)

Q.36 Greatar am $
MILITULAR WEIGHT PEICINT VCLATILSE 3Y VCLUME

Agsreximataly 2131 averags 1eS

EYASARATION RATE 2 1 ATM. ANG 22 C (77 F)

o {(m=3uTYL ACITATE = 1)

$xzem<ially neussal .22
PQUR, QQNGZALING QR MELTING PQINT SCLUBILITY IN WATIR ® 1t ATH. ANG 22 C (77 F)
-13°C (Q°7) Nagligizlae: leaszz wmanm Q.4

Bour Baine Wy ASTM 3 37

viscssty
2.7 esc 3 22°¢
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L FROTECTI xON AND FRECAUTICNS

VENTILATION
Q¥ axsicsive SSAcamesactisns 8* vaesre ;o ate.

RESPIRATTRY BRQTISTVION
Usa STl iege1ir fesTrAlIRry SrSICTICN N SINFIows O encl!dsSac SDacag, 15 amecad.

BROTZZ, AVE QLZVES
Uza cmamigal~reasg133anms gloves, 14 neacac. = avere srz2icrngac gr ressatsce swim =s=m<ac=.

EYE ARCTICTIN
Use 3slasn goggles or faca snieic Jner eye CInacse 2ay Sosu~.

QTHER PRQTISTIVE SQUIRMENT
Use chamical-~es1373nT agrsn o StNer t=Sacvieus 3iaItiag, {4 neecac. I avers sInNTaminaTing
regular cliaimtng, wmia® eoula ~eqult in So2ismgac e res=atac S I SIMTacT.

WORK PRACTICES / SNGINEZIRING CONTAOLS
Kaes Conzaifers Clcstac whoan AaT in uss. S 28T IISCe Near heat, Izarks. flame o gureng
eQxigan<s. :
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Nasigral Fire PrgescTien Aszcsiatian, Iastteryeassn 3arx, Quiney . Massacruzstss Q233s.

PERSCINAL HYGIZNE
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ANSIR. RRE PROTECTION
MARINETTE, Wi 414323543

ANSUL.

13257 11-52572; 7-:(\;\5:/.
' MATERIAL SAFETY DATA SHEST

FORAY
QUICK ICENTIFIER (In Aant Cammon Name)

Manuraciurer s ANSUL FIRE 202G ICN, WORMALD U.S., INC. Emergancy (718) 7357411
Name: Tatepnone No.

Acdress: Cne Stanton Street, Mannege, Wl 54143-2S42 Cther Information Same
Precarsa 3y: Saraty ang Heaith Oeparument Dats Preparsc Juna !, 1989

SECTION 1 — IDENTITY

Comman Name: (Lsed on labet)
(Trage Name ana Synonyms)

FORAY Ory Chemical Exunguisning Agent

CAS Naz N/A

Chemwai NIA This is a Mixture Chemca Mixture

Namae: Famity:

Formuia: N/A

SECTION 2 — INGREDIENTS

PART A — HAZARDOUS iINGREDIENTS

Prncoal Hazarcous Comoonent(s} (Cnaemical and common n:mc(s;): % CAS Ne, ACGIH TLY Acte Toxcsty Qata
Muscovite Talc less than §  12001-28-2 20 mppct*® NDA
Magnesium Aluminum Silicate Less than 10 8031-18-3 10 mg/M3 NDA
*Miilion particles per cubic foet

PART 3 — OTHER INGREDIENTS

" | Cther Comoonends) (chemcai ana common aamersi): %  CAS Na. Acuzie Toxcity Oata

Moncammonium Phospnae Greater han 75 7722-76-1 NOA
Ammonium Suilale Greater han 10 7783-20-2 NDA
Metnyt Hycrogen Potysiicxane Less than | 83148-57-2 NDA
Yellow Pigment Less than 0.1 5468-75-7 NDA

SECTION 3 — PHYSICAL AND CHEMICAL CHARAC’TER!STICS (Fire and Explosxcn Data)

Fgnting Procacures:

Bosng N/A NI/IA Vapor Pressure N/A .
Pont Gmty H2Q =1} (mm Hgr .
Percant Volauie N/A Vagor Density N/A Evaporacon Raie N/A
By Vaotume (%): {Air = 1% ( =1r
Sonsility Slignt n Unreactve
in Water: Water:
Acosarance Yellow coicred powder, o characrenstc odor A
ana Cdor
Filasn Panc Nane FAammadie Lunmta MN/A Sxungursner N/A AUtO=GMDON NIA
in Air % Oy Volume: Megia: Temperature:
Soecu Fire NCNE ~ THIS IS AN EXTINGUISHING AGENT

Unusuas Fire ana Ngne
Exoiosion Hazares:

SECTION 4 - PHYSICAL HAZARDS

Congmons  N/A

Supiiry: Unstanie nain
0 Avoet

Stacie I

Incomoatouity Strong aikalis, Mg

{(Matenaus 9 Avoudl:

Hazargous NHg3 anaor POx may be avolvea
Cecomoositon Progucts:

Hazarchius May Occur G Conaitions  N/A
Patyrme izauon: Will Not Ocaur 10 Avoed:




SECTION S — HEALTH HAZARDS

No.7

Thresnalg QSHA nuisance dust limit of 15 mgrM3 or ACGIH nuisance cust vaiue of 10 mgsM3 for the eight hour
Usmit Vaiue: tima-weighted average. '
o ,noué: gﬁax Milgly irntating for a short pericd of time.
Skin Caneacn May e milaly irritating.
innataien: Treat as a mineral dust. lrrtant g the respiratcry racs.
Ingesuan: Nat an exgected route of entry.
Signs ana  Acae Overexposure: Transient coucn. sfortness of Sreatn.
Symoloms? - e Overaxoosurs: Caromic fbrosis of (Re 1ung, pNeumoconiosis.
Medgical Congitions Generaty Reacive airway
Aggravated dy Exposure: .
Chermcal Uised as Caranogen Natonal Tamcology Yes O LARLC, Yes O QSHA: Yes (J
or Potenuar: Program: No R Monograpns:s No 3 No &
SECTION 8 — EMERGENCY AND FIRST AID PRCCEDURES
Eya Contace Flusn with large amounts of water; if irmtation persists, seek Medical atention.
Skin Contact Wash with scap and water; if imitation persists, seek Medical attention.
Innalatan: Remove victim to fresh air. Seek Medical attention if giscamfort cantinues.
Ingestion: it patient is conscious, give larga amounts of water and induca vomiting. Seek Medical halg.
SECTION 7 — SPECIAL PROTECTION INFORMATION
Respwatory Prorecion Dust mask where dustiness is prevalent, ar TLY axceeded. Mechianicat fiiter respirator if exposura is
(Soecity Typer: . gm]onged_ ,
Venuviation: Locat Qiscretionary Mechancal Recommended
Pan Exnaust (Genaral):
otective N/A Eye Recommended as mechanical barrier for proionged
uloves: Pratacton: axposure.
Cther Proteciive it imtation occurs, long steeves and impervious gloves should be wom.
Cathing or Squiomant:
SECTION 8 — SPECIAL PRECAUTIONS AND SPILL/LEAK PROCZEDURES
Precausons (g ba Taxsn Shouid be stored in onginal contauner of Ansut fire extnguisher,
in Manaling ang Storage: .
Cthar Co nct mix agents.
Precautions:
Slecs 1o be Tiken in Case Sweeg up.
Mateniai is Reteased or Sgiilad:
Wasia Oisoosal Disposa of in compiianca with local, state, and federal requlations.
HAZARDOUS MATERIAL IDENTIFICATION SYSTEM RATINGS
HAZARO INDEX: '
4 Severs Hazud 1 HEALTH
3 Senocus Hazara
2 Moderate Hazarg _l_ FLAMMABILITY
1 Sf-gm Hazarg Q QEACTIVITY
0 Mimma; Mazarg . '
N/A = Nat Applicacie NCA = No Data Available
- i -

ANSUL and FORAY ue reqastered Tademant. -
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WwilITCaQ MATERTIAL SAFETY DATA SHEET

.= AMALIE MULTI-PURPOSE LS GEAR LUBRICANT PAGE 1
iy Praduct Cods: 473 6732

NFZA HAZARD RATING Fire
4 - Extreme

3 - High o 0 :
Modsrata Toxicity 00 Reactivity
Stight

[nsignificant

O r— D
[

)

Spacial

DIVISION AND LCOCATION---SECTION I

o e v m—————————————————
= ey ——

Division: AMALIE REFINING COMPANY
Locaticon: BRAOFORD, PENNSYLVANIA
ONE AMALIE WAY,BRADFQRO,PA, 16701
Emerzencv Telerchone Number: (814) 388-811l
Transoor—ation Emercancv: CHEMTREC 1-(800) 424-9300 (U.S. and Canada)

= 2|E= L 23

CHEMICAL AND PHYSICAL PROPERTIEZES~-—SECTION IT

e e e e s e e e e T e S e

=

Chemiczl Name:

petraleum hydrocarban plus additives
Formula: naot applicable
7 Hazardious Deccmrositicen Pwsducts:
{ carbon monaxide and cargzan dicxide fram burning. -
) axides of phascharous from burning
oxides af sulfur

Incompatibvilicy (Xess awav from):
strong oxidizers such as hydrogen persxide, braomine, and chromic acid.

Toxic and Hazardous Tngrsdisnts:

nane ..
Form: liquid Qdor: pungent,suifur type
Aprearanca: viscaus liquid Cocleor: green to brown

Svecific Gravitv (watar=1): .89
Boilinc Point: greater than 330°C (825°F) -
Meltine Boint: -18°C (0°F)

milimy in Water (bv waicht %): 0 at 20°C i

Volatile (bv weight %):

Evaporation Raga: 0

Vaccr Zrassure (mm Hc an 20°C1: @

Vacocr Dernsisv faiz=1): nat volatile

gE (as is): nat agpiicable

Stapilics: Praduct is stadle under normal canditiaons
Visc=mgi=s SUS az 100°T: Lass than 100

(Continued an next page)



No.3

WITCOQO MATERTIAL SAFETY DATA SHEET

EENRITIURWRITATITIIMITIIRRIIDEI =

TN AMALI: MULTI-PURPQSE LS GEAR LUBRICANT PAGE 2
s Praduct Ccode: 473 678

e ————————————

1 -~ -
0o not usa watar excapt as fag.
rné Zxplesizs

Tnusual Tirxs an

naone
Flash=oint: (Method Usad) Cleveland apen cup grzatar than 130°C (375°F)
lammable limits %: nat appliciable
Exmincuishine acents:
Orycnemical or Watarfog or COz or Faoam
Closed containers expcsaﬁ ta firse may be coaled with watar.

HEALTHE HAZARD DATA---SECTION IV

===
Barmissible concentrations (air):

[f usad in applications where 3 mist may be generated, obsarve a TWA/PEL of 3

mg/m3 far mineral ail mist (OSHA and ACGIH). ,
Chronic effacts ¢of cversxzosure:

Prolaonged or rapeatad skin contact may causa dermatitis (skin irritation)

Acuts toxicslocical groterties:

£ na data available
) Emerzancv First Aid Syccadurss:
Eves: Immed1ately flush with large quantities of watar for at least 18

minutas and czll a physician.
Sxin Contact: Remave excass with clath aor paper. Wash thoroughly with seap and
. watar.
Inhalation: Remave victim te frash air. Call a physician.
I7 Swallowed: Call a physician immediately. 00 NOT induca vemiting. (Vomiting
may czusa aspiration inta lungs resulting in chemical

pneumania.)

SPECIAL PROTECTION INFORMATION---SECTION V )

wvee Recuirad fTecal meghanical svecial):
Lacal if necassary to maintain allowable PEL(permissible expaosure Timit) or
TLY(threshnaid Timit value) ,
Resciratsry 5*3t=f"cn [Sgecifs tuze):
Usa NLO<r/WSnA cartified raspiratar with dual erganic vapor/mist and par*T:ulat=s
cirtridge if vapar cancantration excaeds germissible aexposurs limit.
Proftactive Gloves:
neqgrans type
Eve ?;:tac*‘cr-
chemical safaty goggias
Qther ZTrocactive Toul

T s
— — A

Pl none

(Cantinued on next page)}
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AHALIE MULTI-PURPQSE LS G:AR LUBRICANT PAGE 3
Pr=oduct Czdea: 473 8752

e ———————————

i s st s s e
—— === — —

EANDLING QF SPILLS OR LEAXS---SZCTION VI

E—— e —

Brocaedurss fcoyr Claan-ig:
Trans7ar bulk of mixture into another contiinsr. Absard residus with an inert
matarial such as earth, sand, or vermiculite. Swees up and dispose as solid waste
in aczardancz with laczl, stitz, and federal regulatiens.
Waste Disscsal:
Disposa of in accordancs with all applicabie federal, state and local
requlations.

SPECIAL PRECAUTIONS---SEZCTION VII

Precautions to be taken in handlinc and storace:

0o not handle or store at tamperatures aver

Maximum Storace Temperatura: 38°C (100°F)

e e e e e e e e e e ey e T T et T S R e e e e e e e e T % s

TRANSPORTATION DATA---SECTION VIII

D.O.T.: Not Regulatad
Recortable Quantitv: not applicidle
Freicht Classification: Petrsleum Lubricating Qil

ecial Transporzation Nctas:

none
COMMENTS .
* ' STATE REGULATORY INFORMATION:

Pennsylvania Worker And Community Right To Knaw Act: This product contains the
follawing ingredient(s). .
Hydracarpaen ails CAS. NO. 8020-83-5

The additive mixtures in this product have bean declarad i1 trade sacrst by the

additive manufacturers.

Brazarad bv: Robert Kallam _
Tizla: Group Supervisaor, Lubricints Testing, Maincananc2, and araty

Qricimal Dara: 05/20/8] Sent tc: 0AVID OABOLEN

Revisicn Daza: 04-12-90 QKM CORP
Suzersades : 07-19-8¢ 2910 WEST 8EAVER ST
Data Sernc : 10/30/92 JACKSONVILLE FL 32203

(Cantinued on next page)
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o AMALIE MULTI-PURPOSE LS GEAR LUBRICANT SAGE 4
£ Broduch Ccde: 473 8782

We beliave the statements, technical infarmation and racammendatians contained herein
ara reliable, but they are given without warranty or guarantee of any kind, express

ar implied, and we assume nac respansibility for any loss, damage, or axpenss, direct
or consaquential, arising out of their usa.
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DIVISICN ANT LOCATION-=-—3ZCTION I
= e = |

< KZNQALL REFINING CCMPANY
: BRAQFJIRO, PINNSTLVAMIA
77 N. KINQALL AVE.,8RAQFQRED, %A, 18701

Zmarzencw Talezhens Numbey: (E14) 388-8111
NSz -ics Zmerczencv: CHT4 TRIZ 1-(800) 424-9300 (U.S. and Canada)
:=============—_====—_—==========s=======—m — ——— ]
CEIMICAZ AND PEYSICAL PRCPIRTIZS---SZICTICN IZ
Chermical Naza: -
atrslaum Rydrsczraen and caicium stzzrits
Aaz=elac not applicasls
zazdcus Decsmzositicn Froducss: )
carsen menaxidz ind carben diaxids {fram burning.
Teesmmasiniliey (Taam awav frsm):
sir3ng axicizars such as hydrsgan paraxide, bromine, and chromic acid.
agns o _
Ie—=: sami-sslid cézz: mineral ail _
Azzear3nca:r graiss Caicz: black
Szacifis Gravizwy (wazaw=ll: .54
Beilime Seimz: graztar than 233°C (33C°F)
Malsi=c 3=-i=s: nat apglicabis
Sclubili=v im Wazay (bv waizhz 31: negligible
Yeclazila (=v waichs 3): negligidis
ZvazsTaticn Raza:c negligidls
TYaccs Srassuys (mm Sc at 30°C1: t_'ze.f;Tigib'{e
Vazgy Densi<s faiz=Tl: nal 3gglicisia
ciicanle
is stabls undar ncrmal cznditicns
t00*T: Grzalzr than or = to 140
============z======'-=======:==_—_—.=-======— T T I AT U RES
¥ DATA---3ZITICN IZZ

o ea -

220t as fag.

=T —

(Cantinyed on naxi gaga)
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M NEEBRNT R -asaaaaaa:uau::”-aaas--usa’tﬂ----—--—- BENENEA NS NERNEEES NN

£ Tandz1l C-315 Graise PAGZ 2

Peadugs Czda: JE2 7834

Tlasmomeimg: (Methed Usad) ASTH 0SZ graatar than 210°C (410°F)
H '-,az:m;';;e ’,i::i:-' : net apgiicable

ar €37 or Feam ¢r Sand/Tarin

Ha‘sr may ciusa frothing.
Clasad cantiiners exposad ta firz zzy be czaled with watar.
EESSERE= = =y
TALTE EAZARD DATA---SZCTION IV
E —— +—— — oy —

Bermissikle csncensraticns faizl:
net applicadle
zenic effazes cf ovaraxgosura:

[ - s =

Exzanded skin cantact may ciysa darmatitis ta scme individuals.

Acu=a toxicsl ccical mroserties:
ne data availaaie

o

ca

Zzersancy Tiwst Aid Srsocaduzes:
zvas: Immaciataly | Tlush with large quaatities of watar for at Teast 12
minutzs and c2i1 2 physician.
: t3 ¢loth or paper. Wash thorsuchly with ssag and

- in Cans3cs: axss
— S<in € ac Remgve axz3ss wi

watar.

Inhalatisn: Remove viesim %3 frash 3ir. Call a physician.
el a"T ~as: Cantact a physician immediataly.
ot Pt }=============_——_=========—_—=======:
FSOTAL SSCOTICTICN INTOSEMATION---3ZITICN V
= o ———

RN R T S S NS SEERE I

7="c- Tvse Becuizad (Tocal machanigal sseciall:

S

nene re:ux rad
Srstactive Gilgvas:
rzboear
Tva Frsoacwian

emical safsty gsggles
‘ 3

Quhe» Bwseasgive Touismans:
ncae
F ———— + T+ ——t—+—1 —==—..—.====———'===‘...—_'——======——===—.~==-—======
EANTLING GF SFILIS CR LIAXS-—-—3IZITICN VI
P mmmmmm === S T R I I SRt
Brosaduras fo= Claan-Tz:
TeiAscar 3ulk af mixtura inta angtler cIotiiner. Absars residus with an inert
ma=arial suel as 23irsh, sand, or verziculita. Sweas ug and dispasa as solid wasta
in zc=srcancs with leczl, statz, and fadaril ragulatiens.
g=a Niszzsal:
Discasa of in aczarsancs wich all apgpiicaiie fadaral, stata and lecal
raculaticas.
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_ - ¥ ITCO—MATEREIAL—S A-F-ETY—D-AF-A—S-HEEF

== a annans
~¥andall C-313 Graasa PAGE 3
, Sroducse Cada: JEI 7834
AT e 2 ]

S$PSSTAL PRICAUTIONS---SZICTION VI
p e —— —— L —
Sracausisns == bRe fakon in handlins an co:

0c not handle or stars at tamperaturas gver
Tam—eratuza: 38°C (10Q°F)

Mayxi=i—= StaTaca

—

TRANSPORTATICN DATA---SZCTICON VIZIZ

E
D.Q.7.: Not Regulatad
Rapgr=2kle Quantizv: not applicadle

. igh® Classificazion: Patraleum Lubricaling Graisz
zzzial Transoorzation Nctas:
/
ol Aol
Bramarad =v: [.0.0RCOMGILD
Tisla: MANAGZR,NEW PROOUCTS
ies=al Daza: 08/18/82 Sent taz: CHRIS MCXEZMAN
Revisian Daga: 11/13/8S Q¥ COREBQRATION
Susersades : 05/11/84 16408 US RQUTE 224%
< + Q7/28/89 FINOLAY QB 45348

We Seliave tie statamszats, tachnical information and racommendaticns contained herzin
ara raliable, but they ara given wilhicut warranty or guarantae of any kiad, exprass
or implied, and we assume no rasponsigiiity far any loss, damage, or expenss, diract

gr cansagqusntial, arising out of thair usa.
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PAGZ 2
C0-JC8 HAND CLEINER with Fine Iiclian PUKICE
/O (HEALTH HAZARD OATA:
Rouzas <Ff Eazry:
- Innzlazticn — Skin X _ Eye X_ Ingesticn
Carcsincganiciny:
_X_ None Kngwn — N7 — LARC — 0sHda Regutatad

Signs ang Symgtoms ¢f Exgosuras:
§YE coyniet - .(m:z::::. SRIH CSATACT - Prafenged czzmmas a3y rasuit i coatics 1erwsitis wick IS cozrmearized OF
drynesz, 233323, m raddesing,  [GESTIN - In,zs..:.:x of smll juszcrsies is esezily seaface! wmlsss ispiracisy coswrs.

Aggireeiaa ur l & clemicyl soemsomitis amick is caarrzeprizes hy suigceary adsex, od Mpmerreise it zpr e frezl.
Megical Condicions Ganerally aggravatac By Exzosuras:
fcas lacan

:-.mer,en"" g Firgs Ald Procacdures:
SYE CMMICT - 2 KT a2 m-. Flosd st uezr o S grzaras, 15 irriesics gersisTS, sSatsct ssysteizn.
IxE’ET‘::R -2 zur (M0UCZ YOXITTAG, Zzanamms maerzd Q). Comeaes Prreiciiz or Paise Cooryl siwer izmgargsaly.

FRECAUTIONS FOR SAFT HANOULING AND USE:

Stacs Iz Be Taken 1n Casa Matarial {s Releasad ar Sgcillag:
A8scrs arg collecs for c¢isgecsal. Fluskt ars2 with watar £2 ragucs
pessikblae sliopery floor hazarz.

Wasta Ciscosal Method:
P Aczsrzing co all lecal, scacz, and fedaral regulaticns.

Precauticnsg Iz te Taken in Mangl:ng and Starage:
Avecid aye contaZct ang 3i2ra at ametent oondicliens.

Sther =ra§3u:z:ns:
KESF QUT OF REACH OF CHIIDREN!

CONTRQL MEASURES:

Resci~32sry & Ventilation / Giovas i Eye Prstaciicn: »
Nane Re::.nred IFf useq as d?fec"ad -
thar Prgatactive crctﬂmq 3r fquigment: Wark/Hygianic Bracsices:
Ncrna Regutrad ¥ usad as direcoad, Reutine

PRESARZ) 8Y: @MQ/-
A DATE: 2/23/91

Renald A. Williams,
Aczmiargc-acive Scientisc SUFRESSZ3E3: 8/30/%40

TOTICS: [ informzcizs tsrsfn 05 asad a3 223 co=sidered B3 be rmmmryes i< of 02 202 3F meprrsss of sis Mxterixd
Sefety 0323 Shust. Yovevsr, ng varTIITY or resresesica, ecresyed or implied, is mdr is 3 Ms =y o cxlececs of
2 farwpizg 3oz =d safemy .'z"""u:."::. [e mzr sssaxes il Maeflity for aay demsge or injory resgitizy frox wmrmal ose,
frex zay rfaflers = cimre 22 recomgenced orocsises, o frox 2oy Mazards imBersac (3 te gygsre of otw srmece.

£ N\ 1 Rez Aszife=le 10 =1 WX KE s Mot Esexatictse This fory coxpiies wite CSHA Fare tT4.
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Material Safety Data Sheets Collection:

Genium Publishing Corporation
(@i 1145 Catalyn Street Sheet No. 68
Schenectady, NY 12303-1836 USA Calcium Hypochlorite
—~ (518) 377-8854

Issued 7/80 Rewsxon A, 11/89

Section 1.. Material Identification:

Calcium Hy'pochlorite Description: Calcium hypochlorite dihydrate precipitates from chlonnated lime slurxy R
and caustic soda and is dried under vacuum to produce calcium hypochlorite. Used as a disinfectant (for I

swimming pools), bleaching agent (paper towels), fungicide, deodorant, oxidizing agent, bactericide, and S
algicide; in sugar refining and potable water purification. K
Other Designations: Calcium oxychloride (improperly called); losantin; hypochlorous acid; calcium salt;

og |
ogi :25
&

HTH?® (high-test hypochlorite); lime chloride; Ca(OCl),; CAS No. 7778-54-3. HMIS HMIS
Manufacturer: Contact your supplier or distributor. Consult the latest Chemnicalweek Buyers’ Guide (Genium H 1 H 2
ref. 73) for a suppliers list. }l; g

PPG*

‘Section 2. Ingredients and Occupational Exposure Limits

Calcium hypochlorite* i
OSHA PEL ACGIH TLV, 1988-89 NIOSH REL, 1987 Toxicity Data
None established None established None established _ Rat, oral, LD, 850 mg/kg

* Concentration is usually stated in terms of weight % of available chlorine (see ASTM D2022). This material contains 39% or less available chlorine. Calcium
hypochlorite mixture, dry, contains more than 39% available chlorine. HTH® contains about 70% available chlorine. Solid materials with less than 39% available
chlorine include chloride of lime and bleaching powder, which contain much chloride ion, water, and possibly other impurities, for example, Ca(OCNHC1-2H,0. The
presence of magnesium hypochlorite in matenzl of h:gh avaxlzble chlonne level may reducs its stability.

‘Section 3. Physical Data:

Boiling Point: None reported Specific Gravity (H,0 = 1at 39 °F (4 °C)): 2.35
Meiting Point: Decomposes at 212 °F (100 "C) Water Solublility: Soluble -~
Molecular Weight: 142.98 g/mol

Appearance and Odor: White nonhygroscopic (doesn't absorb moisture from the air) granules or tablets with a strong chlorine odor.

"Section 4. Fire and Explosion Da

Flash Point: Noge reported ] Autoignition Temperature: Nooe reported l LEL: None reported [UEL: None reported

Extinguishing Media: Use a water spray to cool fire-exposed containers of this material and drench the area with large amounts of water from a
safe position. Never use a dry chemical or CO,,

Unusual Fire or Explosion Hazards: Wheu heated in 2 fire situation, containers can rupture violeatly! Contaminating or mixing calcium
hypochlorite with foreign materials (combustibles, grease, chemicals, fuels) can cause fires of great intensity. Its solid form is moderately
explosive when heated.

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or
positive-pressure mode. Full protective clothing is also necessary. Fight massive fires using vamanned hose holders. If this is impossible, let fire
burn and withdraw from hazardous areas.

:Section 5.. Reactivity Data:

Stability/Polymerization: Calcium hypochlome is stable at 1 room :cmpcmmre o suitable closed contamers whcn kcpt d.ry and free fmm
centamination. Hazardous polymerization cannot occur.

Chemical Incompatibilities: Calcium hypochlorite is a powerful oxidizing agent that readily igpites combustibles. Violent reactions or explo-
sions can occur, for example, with amines, carbon tetrachloride and heat, carbon or charcoal and heat, ethyl alcohol, metal oxides, mercaptons,
sulfur, turpentige, strong reducing agents, organic matter, combustible materjals, nitromethane, ammonjum chloride, N,N~dichloromethylamine
and heat, acetic acid and potassium cyanide, ethanol, isobutanethiol, methanol, 1-pro-panethiol, and rust. Reacts with water or steam to produce
toxic and corrosive fumes or HC! and Cl*(Sec. 6). Poteatially explosive with sodium carbonate, starch, and sodium hydrogen sulfate. Reaction
with nitrogenous bases or acetylene forms explosive products. Ignites on contact with glycerine algacide and hydroxy compounds (e.g., glycerol,
diethylene glycoi monomethyl ether, and phenol), and organic sulfur compouads. Material containing over 60% available chlorine ignites on
contact with lubricating oil (addition of about 20% or more water prevents this). On contact with acids it forms hypochlorous acid and liberates
Cl, gas. It forms the highly explosive NC1, with urea.

Hazardous Products of Decomposition: Rapid exothermic (heat-producing) decomposition above 347 *F(175 °C) releases oxygen and chlorine.
When heated to decomposition, calcium hypochlorite emits hxghly toxic hydrochloric acid (HCI) fumes and explodes.

WOI%DOmhum‘Cmptmm
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No.68 Calcium Hypochlonte  11/89

Section 6. Health Hazard Data ' ' D R

Carcinogenicity: Neither the NTP IARC, nor C, nor OSHA lists calcmm hypochlontz as a carcinogen.

.Summary of Risks: This strong oxidizing ageat can irritate and damage all the tissue it contacts, with the degree of injury depending on the dose,
vailable chlorine level, and exposure time. The chlorine this compound generates is the primary toxic agent. Both the powder and solutions
roduce chlorine levels corrosive to body tissues. Inhaling its vapor is extremely irritating and toxic. Possible injuries include: conjunctivitis,

blepharitis (inflammation of the margins of the eyelids), corneal ulcerations, gingivitis, contact derrnatitis, and tooth damage. Medical Condi-

tions Aggravated by Long-Term Exposure: Repeated contact can severely damage tissue. Target Organs Skin, eyes, respiratory system,
stomach. Primary Entry: [nhalation, ingestion. Acute Effects: Skin contact can produce irritation and vesicular eruptions. Dust inhalation
irritates the respiratory tract and may cause pulmonary edema. Ingestion irritates the mouth, throat, and stomach, and gastric acid liberates
hypochlorous acid. Fatalities can result from severe compiications of local injury, shock, toxemia, hemorrage, wall perforation, and obstruction.

Chronic Effects: Eczematoid dermatitis may result from repeated skin contact. Eye contact can cause severe eye damage.

FIRST AID

Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min.

Skin: After rinsing affected area with flooding amounts of water, wash it with soap and water. Inhalation: Remove exposed person to fresh air

and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, prompily rinse

mouth of conscious person with water before giving large amounts of milk or water to drink, followed by milk of magnesxa

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

‘Section 7.. Spill, Leak, and Disposal Procedures

Spill/Leak: Notify safety perscnncl of spills. Remove combustibles and ignition sources. Those mvolved in clcanup need pmtecuon against
contact with the solid and dust inhalation. Prevent dust generation and prevent direct discharge into sewers or waterways since this material, in
low concentrations, is toxic to aquatic life. Recover uncontaminated solid material in clean, dry containers. Cover other spilled material with weak
reducing agents (3M H,SO, with bisulfites or ferrous salts), slurry it with water, and then flush it with water to a suitable holding tank. Wash spill
site well with soap solution containing a weak reducing agent.

Disposal: Use reducing agents to destroy available chlorine. Adjust this reduced liquid's pH to neutral and decant. Discharge neutral liquid,
diluting with much water. Dispose of neutral sludge (if any) in a landfill. Contact your supplier or a licensed countractor for detailed recommenda-
tions. Follow applicable Federal, state, and local regulations.

OSHA Designations

Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed

EPA Designations

RCRA Hazardous Waste (40 CFR 261.33): Not listed

.Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 10 1b (4.54 kg) [* per Clean Water Act, Sec. 311(b)(4)]
QMA Extremely Hazardous Substance (40 CFR 355): Not listed

ARA Toxic Chemical (40 CFR 372.65): Not listed

_section 8. Special Protection Data

Goggles: Wear protective eyeglasses or chemical safety goggies, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Respirator: Wear a NIOSH-approved respirator if necessary. Follow OSHA respirator regulations (29 CFR 1910.134). For emergency or
noaroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Use a dust respirator as required for dusty conditions.
Warning: Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.

Other: Wear impervious neoprene gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact.

Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations that promote worker safety and
productivity. Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by eliminating it at its source
(Genium ref, 103).

Safety Stations: Make available in the work area emergency eyewash stationts, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Launder
contaminated clothing before wearing. Remove this material from your shoes and equipment.

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
smoking, using the toilet, or appiying cosmetics.

'Section 9. Special Precautions and Comments -

Storage Requirements: Store away from combustible and mcompauble matmals (Sec 5in closcd containers in a cool, dry, wcu-vcnulatcd
low fire-risk area. Since traces of water may ignite or detonate this material, prevent contamination and protect containers from physical
damage. Do not drop, roll, or skid containers.

Engineering Controls: Calcium hypochlorite, a powerful oxidizing agent, is a dangerous fire hazard when it contacts organic materials. Mix it
only with water. These water solutions are unstable, but undergo a slow decomposition. Proper storage and shipping are essential; separate this
material from ammonium compounds and heat sources.

Transportation Data (49 CFR 172.101, .102)

DOT Shipping Name: Calcium hypochlorite mixture, dry IMO Shipping Name: Calcium hypochlorite mixtures, dry,
(containing more than 39% available chlorine) with more than 39%, available chlorine (8.8% available oxygen)
DOT Hazard Class: Oxidizer IMO Hazard Class: 5.1
LID No.: UN1748 IMO Label: Oxidizer

OT Label: Oxidizer IMDG Packaging Group: 2
,OT Packaging Requirements: 49 CFR 173.217
DOT Packaging Exceptions: 49 CFR 173.153

MSDS Collection References: 1, 81, 84, 85, 90, 91, 101, 109, 126

Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: Warren Silverman, MD w7
mmcx%?wcmmmhmgcm Any | ue of rept without te publisher's permi 13 prohibited, Judgment as 1o the suitabity of information herein for the purchaser's purposes
e ily the D o'y 128D fity. Although reasopable care has been taken in the p'epunuono(nch m.cnmm Gerum Poblishing Carporstion extends no makes 1o repr md




nAIiRIA’ SAFSTY DATA SZEEZT NQ. <024 . IS3UE DATE: ll/4/930
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TZRIAL NAME: DOVE LIGZET DUTY LIQUID DISHWASHING DETEIRGENT
“TPELIZR: LEVER 3ROTHERS COH“ANV 390 2ARX AVEINUZT NY, NY 10022
IRGENCY PHONE: 212 688-30040
/ggwyxs- N.A.
¥ CNENTS: Csnfidential
$. ,TSCA STATUS: N.A. CiS NO.: N.A.
30T =XZARD CLASS: NL.A.
2Q7T SEIFIING NAME: N.A.
¢ NFFA COCE| | Z{PQSUREZ LIMIZTS
| HSALTE:2 | |
| FLAaMM: Q | | QSEa 2SL: H.A.L ACGIE TWAa: N.A
i RTACT: O | | LEVEZR TLV:M.A ACGIE ST=ZL:N.A.
| | |
t TERZAADCUS COMPCNENTS | TCAS NUMSER 3 | OSEA FEL ACGLE:TWwa St3L
: | '
: Nans | ! !
i | 5 |
i . | ; i
: | o
: l : {
! l i E
: [ ! !
! | !
SEYSICAL AND CQEEMICAL FIQPERTIEZS
APPEARANCET AND ODOR: Liguid
38: §.2-5.38 SQLUBILITY: Sclubls in Water
ILING ZPOINT N.D.* FREZIING PQINT: N.D.
) ECITIC GRAVITY: 1.0335-1.0S3 VAPOR PRESSURE: N.D.
/ TING POQINT: N.A. VASQER DEMNSITY: N.D.
3 5 QR LZAX PROCZDURES: flush small amcuncts t3 sanitargy sewer. fac
) 3 gallons oc mace, usa absocbent matscial.

FIRE, EZXTLASIONM, REACTIVITY DATA

TLASE PQINT: N.A.
TLAMMASLE LIMITS: X
ONUSUAL FIRS AND EXZLCSION HAZARDS: Nane
TXTINGUISEING MEDIA: Nacrmal ”
ZAZARDOUS DECOMPOSITICN PRODUCTS: Oxides of nigzogen ané suliu
TIRZ TIGETING 590”‘“U?°S. Msc=al :
¥E3?A CLASS: N.D. .
SPECIAL PRECAUTIONS: N.D. .
INCOMPATI3ILITIES (materials tec avoid):Chlacine csntaining comgounds
STABILITY: . Stable
DISPQASAL 2JATA
JIS30SAL SEIPPING NAME: N.A.
I2A EAZARD CCDE: N.A.
I7A ZAZARD WASTT & N.A.
20T BAZARD WASTE ID #: N.A.
JIS?QSAL: Disgose in accscdance with Federal, 3tacs and Lacal
Requlatiaens.
N.A. = NOT AZPLICA3LE . N.2. = MCT QETEZEMINED



A ATEILAL_ SAFETY DATA SHEZT NO. CQ2Is ISSUE paTz: ll/2/%q

uuATSﬁ AL NAME: DOVE LIGET DUTY LIQUID DISHEWASHING DETIRGENT /”% l{
ACUTE TOXICITY INFQRMATION
\L: Nentaxic

- ~TALATION: N.D.

: “AL: N.D.

2.z IRRITATION: Icritans T3 gves v TH3A 12sT standards.
Minimal 2ve 2222233 in humans witlh siaillar
gceducts.

IXIM IRXITATION: Ngniczsitans

3XIN SZNS-TZZA”‘ON Naonsensizizer

3TIMARY RQUTIS QF ENTRY: Zye

ZRONIC ZXEFQSURzT =2rTzlus

TARGET QEGANS: Eye
ZARCINGG=EN: (NT?, IARC & QSEA LIST) Vone

MEDICAL CCNDITION AGSRAVATEID B8Y =ZXFOSURIZ: Maong Xnown

SYMSPTOMS ANC ZTTICTS Qf ZXPQSUREZ

gvE: May causa discomferz, lacrimation and erythema.
SKIN: Passibls icriktation Zfrom prolanged ac cepeated cantace.
INGEZSTION: May produce nausea, abdécminal discomfor: and diacchea.
Scentanecus 2mesis mav sccur if iagesced in suflicisnt amount.
INBALATION: Mav praducs iccitation <f caspicatocy trace.
(!—\: ZMERGEINCY AND TIZST AID TIEATMENT
PO Immediatcaly ¢inse eyes with waca2c. Remgve c3ntact leanses,
iZ any, then ccntinue clasiag fer 3 Lo 10 minutes.
3XZIN: Remove contamiaaced cleching and cinse skin wlch wataer.
INGESTION: ' DOrink a glass of wata2rz oc milk. Vemiting need nat be induced,
. but ingeszion of large gquantities may preduce spontanequs

vemiting.
INBALATICN: Mcove persan ts fresh air. o
ZOMMENTS : a ghvysician iI sympcoms gecsist ac amcunl swallowed was
e.

=0

[ 11
"o

(YO R Ll

SERSONAL SAFITY NZASURES AND EQUIZMENT

TYES: Safety crassas with side shields.

ISSIIRATCR: Not normally needed.

SLOVES: Impersmeabls glaoves il needed

JENTILATICN: Loczl exhaust iI agedad.

while Laver 3cschacs Cg. bDelisves thac she datz cantained herceln ¢cemply with
26477 1910.1200, they are not &2 Be taken as a waccangy ©° c2presantatiaon far
whien Laver Brathars Ca. assumes Lzcal cesconsibility. They are affsred sclaly
£ac yeur csnsideracion and verificazisn. This dSOS is nec gragarad for gcasume
use situaticns.




Y MATERIALNO'
ACA Gas Inc Teieghone SAFETY

P.Q. Box 34737 2181 642.650 =

Caveland, Chia 441014737

[z

PRQOUCT NAME C\:SA- .
Compressed Air ééﬁno — i
TRACE NAME AND SYNGNTMS  comnrassad Afr; Air; UM 1002 |
Compressad Air, 8reathing Quality COT Mazara Glass
CHEMICAL NAME ANQ SYNCNTYMS Nonflammable qas

Ses last pagse. |

Cremgas Famuy

N/A

L
See last page. [mema
ISSUE DATE ANO REVISICNS )
l

25 November 1385

HEALTH HAZARD DATA

TIME WEIGATED AVERAGE SXPQSURE LIMIT
None listed (ACGIH, 1985-86)

SYMPTOMS OF SXPGSURE  Alr 1S nontoxic and necsassary to support life. [nhalation of air

in a high pressure envirgnment such as underwatar diving, caissons or hyperbaric chambers

can result in symotems similar to overexposure to pure oxygen. These include tingling
of fingers and toes, abnarmal sansations, impaired coordination and confusion.
Decomprassion sickness pains ar "bends" are passible following rapid decompreassisn.

/ TOXICSLCGICAL PRQPERTIES

High pressure effects (greatar than two atmospherss of oxygen) are on the central
nervous system. I[mproper decompression results in the accumulation of nitrogen in the
bload.

RECCMMENOED FIRET A0 TREATMENT

Facilities ar practices at which air is breathed in a high pressure environment should
be prepared to deal with the illnessas associated with decompression (bends or caisson
diseasa). Oecompression equipment may be required.

It mInon cantained 10 the Mmatenal satety 33(3 sNewt s atferead wifQul CAIGe tQr usae Qy (eCanICally Quanhed Sersanaet at My Qiseteticn ang
nax, Al H1a1EManty. (CAMEI IISIMANAN ing recimmenganany cantIined Nerewt ire 2ased A 12318 2NQ ATUT whCY we Getrave 10 O€ renalte, Bul
M 3C2urICY oF CIMAletaness (Nerect 13 NGt GUAranteed 3nd NA warranty ot 3ny wng:s made witf resgec: Nersta, D intormanan 13 Act ntended
as a hcense (0 acer e under of 3 reCIMMendlnan (G araciics ar inthnge 2y catent of this Camoany or gtners cIvernng 10y grocess camognuan
Qt matter Qr ysa.

Since the Camaoany Lnali RIve N CINICI Gf INe U8 Qf e Sredues cesCCed Neren. (ne CaMoarny assumes nG laQility Icrlass or camage neurred

Iram (e 2rQ0er OF /MGIooer use Gf SUCH Sraaucs

MSTS-



- " NO-W- Page 2
' HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES

N/A
—

PHYSICAL DATA
SCILING ACINT l LGUIO QENSITY AT SCILING PQINT

-317.8°F (-194.3°C) : S4.56 1b/FtS (874 kq/mS)
VAPCR PRE3ISURE @ /(Q°fF (21_1“(:): Abgva the i GAS CENSITY AT 7Q°F. t atm

critical tamp. of -221.1°F (-140.5°C) | 0749 1n/ee3 (1200 kq/m) :

SQLUBILITY IN WATER | FREZIING PQINT ¥ |

Yery slightly L ON/A

EVARPQORATION RATE ¢ SPSCIFIC GRAVITY aiR= 1) .

N/A 1.0 |
1

APSCARANCE ANO QOCR
Colarless, odorless gas

FIRE AND EXPLOSION HAZARD DATA

FLASH POINT (Metrog useat AUTQ IGNITION TEMPERATYRE 1 FLAMMAGLE LIMITS = dY VOQLUME |
N/A , N/A feee  N/A ueL _ NJ/A |
EXTINGUISHING MEQIA | ELECTRICAL CLASSIFICATION !
Nonflammable qas | Nanhazardous '

SPECIAL FIRE FIGHTING PRCCZDURES

N/A

- LTRUSUACFIRE ANQ ExPLOSICN nAZAROS i

mpressed air at high pressuras will accalerata the burning of materials to a greater
-ata than they burm at atmospheric grassure.

REACTIVITY DATA

STABIL Y I l TONGITICNS [0 avQI0 |

unstacte !

| | N i

’ ! i :

Stagie l X | N/A : ] f

INCSMBATIBILITY uM;m-as 19 avars 7 7 .

None !

HAZARDCOUS CECCOMPOSITICN PROOUCTS -
None

HAZARCCUS POLYMERIZATION CONQITICNS TQ Av0I0

May Cezur

Wit Mgt Cezur ’ X } N/A

SPILL OR LEAK PROCEDURES
3TEDS 75 SE TAKEN IN CASE MATESIAL 15 AELZASED CH SAILLED ;

ASTE QISPQSAL METHRQO

1
u'
N/A ‘




cmoressad Air SPECIAL PRQTECTION INFORMATION NJp lLrage s
[ RESSIRATCAY PROTECTION (Soecity yoe! e

N/A .
VENTILATICM LOCAL £XMAUST SPECIAL
N/A N/A
L N/A MECANICAL (Gen.i QTHER
‘ N/A N/A

SAGTECTIVE GLGVES
Any matzarial

EYE PROTECTICON

Safaty qoggles ar glassas
GTHER PRCTECIVE ZOUIPMENT
Safaty shoes

SPECIAL PRECAUTIONS™

SPECIAL LABELING iINFOAMATICN ‘
0QT Snipping Name: Air, comgressed 00T Hazard Class: Nontlammable gas

00T Shipping Label: Nonflammabla gas [.0. No.: UN 1002

SPECIAL HANOCLING RECOMMENQATICNS

Valve protaction capgs must remain in placs unless container is secured with valve
outlet piped ta use paint. Qo not drag, slide ar roll cylinders. Use a suitable hand
truck for cylinder movement. Usa d& pressure reducing regulator when caonnecting cylinder
ta lower prassure (<3,000 psig) piping or systems. Do not heat cylinder by any means to
increass the discharge rats of product from the cylinder. Use a check valve or trap in
the discharge line to prevent hazardous back flow into the cylinder.

Far additicnal handling reccmmendaticns, consult the Compressed Gas Assaciation's
Pamphlets P-1, G-7 and G-7.1, .

PECIAL STORAGE AECTMMENQATIONS .
Praotect cylinders from physical damage. Stare in coel, dry, well-ventilated area away
from heavily trafficked areis and emergency exits. 0o not allaow the temperature whers
eylindars are stored to excaed 130F (S4C). Cylinders should be stored upright and
firmly sacured to prevent falling or being knocked aver. Full and empty cylinders
should be sagragatad. Usa a "first in-first out” inventory system to prevent full
cylindars being stored for excasssive geriods of time. .

Far additional storage recommendations, consult the Compressad Gas Association's
Pamphiets P-1, G-7, and G-7.1.

SPECIAL PACKAGING RECOMMENQATICNS

Ory air is noncarrosive and may be usad with all materials of constructien. Maisture
causes metal axides wnich are formed with air to be hydratad so that they increasz in }
valume and lase their protactive role (rust formaticn). Concentrations of SOZ, Clz,
salt, etc. in the moisture enhanca2s the rusting of metals in air,

QTHER AECTMMENDQATICNS CR ASECAUTICNS . . R
Ccmcressed gas cylindars shculd nat ge refilled excapt by qualified producers of

comgressad gasas. Shigment of a cemgressad gas cylinder wnich has not Been filled by
\;ne awner ar with his (writzzn) consant is a vialaticn of Fedaral Law (49C7R).

~rangus Gavernment agerciesive. Jeganmentat Transaananan (Secuganional Satety and Neaitn Adrimsiranan. Food ang Crug Admimsratan
ANa Simers) My nave SEECIhG F4gUIANANS CSNCRIMIAG tNe 1ransLaringn. Nanahng, S1Ig7age or use of Mg Sroduct WIC wedl AOE 3 refleciad in (M
dara sneat The Cuslamer sAGUIE renew (RE18 AGUIALANS '8 ensuie that Ne 13 .0 ful camatance.
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CHEMICAL FQRMULA: (Continued)

Atmospgheric air which is compressad {s compasad of the following cancentrations of gasas:

Nitragen 78.0¢
Qxygen _ 20.34
Argon 0.93
Carban Dioxide 0.033*

" Neen - 18.18 x 107
Helium §.239 x 1074
Krypton 1.139 x 1074
Hydragen 0.5 x 1074
Xenon 0.086 x 107
Radon : § x 10718
Water vapor Varying concentratiens

*Cancentrations may have slight variations.

Ccmpresséd air_is also produced by reconstitution using only oxygen and nitrocgen. This

product cantains 79 molar percent nitrogen and 21 molar percent oxygen plus trace
amounts of other atmospheric gases which are presant in the oxygen and nitrogen.
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Ma’cecria! .Safety _Data .Sheet __ ARG
from Genium's Refarence Collezdon < —_— e
Cenium é’uﬁiﬁhx’ncg Caxpgradcg © @ P ISOBUTYLENE
1145 Catalyn Seree

Schenscady, NY 12303-1836 USA [ssued: November 1988

($13) 3773855 GENIUM PURLISHING CTRP.

SECTION 1. MATERIAL IDENTIFICATION -~ 27

Macerial Name: [SCBUTYLENE o

Descripdon (Origin/Uses): Cbuined rom s3fzery staazs by absorptica on 3% sulfuric acid (H.SOQ) Q’Q

a S9°F (15°C). Used primanily © producs dilsodusylens, ximers, ducyl rudber, nd aier zolyrears; alse

used 0 preduse actoxidaets for foods, plastics, md sackagiag food supplermencs. NFPA

HMIS

Qtier Designationss [sabutsze; 2-Meyipropess; gomma-Butylegs; CH =C(CH ), CAS No. 0115-11-7 H 1! R 1
: r 4

Manufacture Contact your supplier ar distributar. Cogsult the latest edition of the Chremicaiwesk R 0@ Is i

Buyers’ Guide (Gezium ref. T3) for a list of suppliers. PPG”

’ *Sessecc 3 K 4
SECTION 2. INGREDIENTS AND HAZARDS - | % | EXPOSURE LIMITS
[sobutyteze, CAS No. 0115-11-57 Ca 100 OSHA PEL

None Establisied
ACGIH TLYV, 1988-39
Noge Established
NIOSHREL
None Established

Taxcity Data®
Rae, Inhalatics, LC_: 620 g/’ (4 Hrs)
Mouse, Inhatation, LC,; 415 g (2 Hrs
*Monitor NIOSEH, RTZCS (UD08S0000), for addiional dara o Loq igm @ Hn)

SECTION 3. PHYSICAL DATA

Boiling Point: -19.6°F (-6.9°C) Molecuiar Weight: 36 GaamyMoie

Melting Point: -230°F (-140°C) Solubility in Water (%): Insoluble®
Vapor Deasity (Air=1): 19 ~ % Voiatile by Volume: 100

Speciflc Gravity H,O = 1): Ca0.6
Appearance and Qdor: A colodess, exzemely flammable gas; odor zat lised.
*{sobutylene is very soluble in alconol, ether, mud sulfesic acid,

SECTION 4. FIRE AND EXPLOSION DATA ..~

Flash Point~ | Autoignition Temnperature: 369°F (463°C) | LEL: [.3% viv |  .UEL: 6% wv

Extinguishing Media: [soburyieze gas is m exqemely Qamrmable gas that has 4 substaztial explasive 1ir-gzs range. For isoburyleae fires,
the recommezded firc-fighting technique is o swp the Jow of gas instead of extdnguishing the fire. If the flazes are extinguished and the
isobutyleze gas continues Lo escape or [eak, 28 explosive ir-gas mixture ean form quickly and ignite withowt warning, A resulting explesion
could cause greater damage than that wiich would be caused by aijowing the Sr= o burn itself out. [f the fre must be extinguished o allow
safe accass 1o shuio(T valves, rmeommended extinguishing agents include CO, md dry chemical. Unusual Fire or Expiosion Bazards: In
many cases, the greferred strategy is 0 allow the flames © condnue o bura md o csol the surrcundings with water spray to prevest ignition
of nearby cambustibles. [sobutyiene gas is heavier than air 1nd can collect in low-iying, confined spacss. Powztally explosive air-gas
mixtres are aspecially likely to build up in such m ares, 50 eater it with exze==e caution whether or ot it is presestly involved in a fire.
Possible sources of ignition must not be brought into any area suspeced of conuining substandal concsnzations of isoburylens gas. Special
Fire-fighting Procedures: Wear 3 seif-contaized breathing apparams (SC3A) with a full faczpiess operated in the pressue-dezaad or
positive-prassure =ade.

* Sax (Gezium r=f, §) reports 2 flash sotar of -1037F (-76°C) for iscoutviene.

SECTION 3. REACTIVITY DATA

StabilityiPoivmerization: [sobutylens is stable in clased, pressurized cortaizess during routize operauons L MO LTI

Hazardous polyroerization canzot oczur. Chemical Incomparibilities: [sobucyleze can react dasgersusly with scong oxidizing maerials.
Coaditions t0 Avaid: Preveat axpesing isobutyleze 1 any sourcs of ignition sucl as an opea flamse, sparks, lightsd 13baczs producs, or
stexr= lizes. Hazardous Produces of Decomposition: [sobutyleza fires cag praducs WOXic gases such s ¢arsea mazoxids (CO) or lower-

igeiuding zoznazarious ones. :ust be serformed carsfully in order w0 prevent fres ad/er cxplosicns.

SECTION 6. HEALTH HAZARD INFORMATION

Carcinogenicicy: [sobucyiene is zot Uisted 25 3 carsizsges by e NT2, [ARC, or CSHA.

Summary of Risks: [sobutyiene is 2 sizmple 1sphyxiact. As suclt it will cot cause significant shysiclogical spogses, Jut it ¢an displacs e
minimum reguired umospheric oxyges level, Signifle=zt displacsment by isobutylene mesulls in an oxygen-daficient wwnasphers wid 20
adequate warning sroperzes. Asphyriation fRalities ez oczur sspecially in coafized, low-lying, poarty vestlated spacss because iscbucy-

Coovrrgar = 1582 vy Caueey Pastisrusyg Cornarsion
A aman P - .
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No. 87+  ISOBUTYLENE [1/88

SECTION 6. HEALTH HAZARD INFORMATION. conr. -~ wm -— i - -~

v, “w

leme gas is lirmast iwice 1S demse 15 air itseif (ses sact 3). Mledical Canditions Aggravated by Long-Term Expesure: None rrponsd.
. T3rger Organs: Nors sponsd. Primary Eamy: [ohaladss. Acute Elfects: [zital syrmpwms of e offests of sizmgis asphyxiant
s s 2pid ~espiration amd air huzger dimisished meztal alemzess, aud imprired mussular cserdizadion. Cantiguizg lack of gxyges
.ases faulty judgmezy, deprassion of ail sensations, rapid {2dgus, and emoucnal izswsility. As the asphyxia contizuss, 2usea; vomut-
tag; sresTaziag; loss of comsciouszass; and, fzaily, convalsions; dsep corma; and dexelt <2 gezurn. Charonic E.'Tecrs- ‘lc..- rzperied.
FIRST AID: Inhaiation. Wouid-oe mascusrs as=d 1o be cogesrmad aboul thew swn sarfsly wines eatering coafized, soorty ventilated,
oxygez-d=ficisn: wreas. Seif-conmined brsatnisg squipment must e readily avatiskie for rscuers. Station s.:m warksss cutsids the

gez
immmediste area so At they cn suzimog additonal help if it is 2oaded. Remove he sxposed person o fosh A mxicrs and/or sugpon
is ar 27 2reathisg 2s ceedad, Have guaiified medical personasi 3dministar oxyges s required. Comments: The sxTeme flam=mability

of isadutyleze gas warrants special anaazion sves during rascus operaticns. Rescus personzel must 30C soke. All emergeccy lamps and
floodlights tsat must Se lowers2 intd eaclosed areas for rscis sperations Tust be exgicsion proof. Obun this equipment Sefors my
em=rzeacy OGzurs apd maks it acssssitie 10 emergency-respozse perscznel. Get medical help (In plant, paramedic, community) for
all exposures. Sesk sromst medical assistancs for further reanment, observatics, and support aftar first aid.

SECTION 7. SPILL. LEAK. AND DISPOSAL PROCEDURES

SpillLeak: Trear any isodurviens gcs Lok cs an emergency. [f Se leaxizg gas Ras 3ot yer igniled, use waier spray @ dirset lacmmanle gas-
air mixoures away fom sourcss of igniton. Exunguish all soursss of ignition as quickly as possible; however, if e leaking 2as is burzing,
do not a=mpt W0 extizguish te flames untl tie sourcs of Wie iscburyleze gas is locawed and sealed, Otherwise, flammable isotutyleae gas-
air mixnires cam explode without warning and cause widespread damage that might 3ot have occwrsd if the original firs had besz allowed
@ buss itself out If it is gecsssary @ extizguish iscbutylese (lames in order 10 gain acs=3s W 2 shuwsff valve, use dry chamical or carbon
dioxide as extinguishicg 2geats. Waste Disposal: Contact yous supplier or 2 icsased conmacior for detailed recam=ezdations. Follow
Federal, state, avd local regulatcns.

OSHA Designations

Air Contamminant (29 CFR 1910.1000 Subpart Z): Not Listad

EPA Desigradons (40 CFR 302.3): Not Listed

SECIION 8. SPECIAL PROTECTION INFORMATION _ & ,

Respirator: Follow QSHA respirater regulations (29 CFR 1910.134). For emergency or moaroutine operations (lezb ar cleaning reaciar
vessels apd sterage tanks), wear m SC3A. Warning: Air-purifving respirawrs will nor protect workers in oxygea-deficient atmospherss,
which lack warning sropesties; 1o work in them safely requires that an SC3 A be worn. Ventilation: [nstall and operate gezeral and local
=wximuzs, explosion-proaf vesulazion systsms powertul szough W maincain zirsorme levels of this mawerial below the lower sxplosive limit

d iz secuion 4. Local exhaust vextilation is prefemed because if prevents dispersion of the contaminant into e genemal wark arsa by
-ammaniag it a is sourss. Cansult e latest edidon of Genius refereace 103 {or deqiled recommendarions. Safery Stadons: Make smer-
gezcy evewash statiqus, safery/quick-dreach showers, and wasking facilities available in work areas. Contaminated Equipment Contact
lezses pase 3 special hazard; soft lezses =ay absorb iritants, and ail lenses concenmate them. Do nor wear centact lezses in any work area.
Comments: Practics good personal hygieze; always wash thoroughly after using this material and befors sating, drinking, swmoking, using
the wilet, or applying cosmetics. Ka=3 it off your ciothing and squipmsnt. Avoid Fansferring it from your hands 1 your mouth while eadng,
drizidng, or smokirg. Do nor ear, drink, or smoke in any work ars2. Do oot ichale isobutylece vapor.

..

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Storage/Segregadon: Swre isobucylezs = closed, pressurized coaciness 2 1 csal, dry, well-ventilated area away ffom sourcss of igniticn,
corshusdble materials, and soong oxidizers. Protec: contiigess fom physical damage. Eagineering Controls: Make sure ail segmesting
syste=s {preduction, msaormmu) are of maxirmum explasicz-proof desige. ElecTicaily ground and bond all contaizers, pipeiines, e,
used in shipping, wansferTing, racting, production, ind sampling operaticas w prevent stadc sparks. Comments: Isaburylens is m
exc=msly explosive and flarmmmable gas. [t must 2ot be exposed 0 any possible source of ignition in work or storage areas.

Traosportation Dara (49 CFR 172.101.2)

DOT Shipping Name: Liquefied Pzzslena Gas

DOT Hazard Class: Flammable Gas

ID No. UN1053

DOT Label: Flammadle Gas

DOT Packaging Requirements: 29 CFR 173.304, 314, 315
DOT Packaging Excepdons: 49 CFR 173.306 1

DM O Shipping Name: [sobutylezs
DO Hzzard Class: !
MO Label: Flammadie Gas

-
‘erenmcas: 1,6, 34-34 116 117,120,122,

Judgrmesis ag 1o Qe swtanlity of (2f8rTmatod Rorma [of fuiTnasers muTosSs T . ranamed Yy or Icce. 33

seczzsanty ursiase § resgoandlicy. ThETaR, WiRouss TEIsazanle cxrs Al t Sy 2

Sers laxes 13 U8 TTEIAMAUGE of UL izformRuen, Cearum Publisnag Co. | Incuscal = /015'1: 'icvx:w DI Wilscn. C3
SXLETI 20 WUTIZULE, TIAKES 30 rEDrezesliuofg ind summes 20 MPO'_!::S‘_\' N

% 10 (N2 2emuragy ar muastiity of such :sfanmixien for ioplicauo © i . . .

MITTASRT 3 (ALESSAS JUDOSEY OF for S3sequancas of i3 use, t: Medical Review: W Silverman, MD

Compvnge = 788 v Centum Motusny Croovinoe
AW LATILTTIA UsE AF TETPAIUSLON WACIDUL 28 TUNLINET 1 DETTIINGA | promimned
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Schenecmady, N 123042850 **Nota: 2 saces
(518) 377-885+ Dats of Preparadon: 985 Revisicn: A, 10/93

—_— Genium Publishing Corp. | _ Material Safety Data Sheets Colleczion
Py @ One Genium Fazs Isopropy! Alcohol MSDS No. 324

- 42

Producz/Chemical Name: Iscprepyl Aleshel

Chemical Formula: (CH3)1CHCH

CAS Na.: §7-63-0

Synonyms: Dimethyl carbinol, 2-hydroxypropane, IPA, Ischol, Lutwsal. isepropancl, Pexonol, 2-progancl, sec-propyl aleshal,
rubbing alcohol, SpecTar.

Derivation: Treacing propylene with sulfuric acid and then hydrolyzing or direet hydraton of propylene using superhieated sieam.
Most commoniy availabie as rubbing aleshol (70% [PA). :

General Use: As 2 solvent for gums, shellac, and essenuial ails, chemical intermediate, dehydrating agent, vehicle for germicidal
compounds, de-icing agent for liquid fuels; {or denzmring sthyl alconel, prasesving parhelogical specimens: in exgacton of
alkalcids, quick-drying inks and oils, and an ingredient of skin lotcns, cosmedes, window cleaner, liquid soaps, and
pharmacsudcals.

Vendors: Consult the latest Chemical Wesk Suyers’ Guide, (73)

Section 2 = Composition / Information on:Ingredients:”
Isopropyl alcohol, 100% vol. Most commonly soid as 70% isopropyl alcohol (rubbing alcohol).

OSHA PELs NIOSE REL DFG (Germany) MAK
8-hr TWA: 400 ppm (980 mg/m°) 10-hr TWA: 400 ppm (980 mg/m?)  TWA: 400 ppm (980 mg/m?)
STZL: 500 ppm (1225 mg/m7) = STEL: 500 ppm (1225 mg/m?) Category II: Substancss with
ACGIH TLVs IDLH Level H?Hﬂgf : :;fc;:s
TWA: 400 ppm (983 mg/m3) 12,000 ppm
ST=.: 500 ppm (1230 my/m?) _ Peak Exposure Limit: 800 ppm,
— 30 min. average value, 4/shift
* Vacated 1989 Final Rule Limits
#%<r%<r Emergency Overview & Risk
Isapropyl aleohol is 2 highly flammable, volarle liquid. It is considersd more toxic than ethyl alcohol, but Scal
less wxic than methyi alcohol. Inhalarion can cause irrizadon of the eyes and respiratory wact and cenzal Rca f
nervous system depression at high concenadons. Repeated skin contact may caese dermagus. Systemic-- 1 2
wwxicity appears W oceur mostly in cases of heavy ingesdon or inhaladen. Thers i§ recent evidence that skin S pes
abserpdon may be more likely 10 cause systemic sffects than previousty thought K 5
Potential Health Effects o
Primary Entry Routes: Inhaladon, ingestion, skin contact/absorpdon. HMIS
Target Organs: Syes, skin, respirawory system. B 1
Acute Effecrs F 3
Inhalation: Vapor inhaladon is isritating o the respiratory ract and can Quse cendal nervous system depression R 0
at high concenmadons. Voiunteers exposed ta 400 ppm for 3 w0 5 min experieacsd mild eye and respirawry
irfmdon. At 800 ppm, rritadon was not severs, but most people found the air uncomforiable 1o treathe. pPPE*
Eye: Sxposurs (0 the vapor or direct contact with the liquid causes irritation and passible carmeal burns. *qee g |

Skin: Scme irrisaton may oczur after proienged exposurs.
Ingestion: Accidsneal ingestens have provided the most information on isopropyl aleschol wxicity. Sympeoms includs nausea
and vomiting, headache, facial {lushing, dizziness, lowersd blcod prassurs, menwal deprassion, hallucinatons and diswred
perceptions, difficuity brzathing, respiratary depression. smgor, ancansciousness, and coma. Xidney insurficiency including
aliguria (reducsd urine sxcregicn), anuria (absent urine sxcredon), airogen reenden, and sdema (fluid buiid-up in dssues) may
oczur. One post-morem sxaminadon in a case of heavy ingestion shewed exiensive hemorrhagic Tacheobronchits, brencho-
pneumenia, and Semorrhagic pulmonary sdema. Death can oczur in 24 t0 36 h post-ingestion due !0 respiratory paralysis.

Carcinogenicity: NT? and OSEA do act list isopropyl alcafiol a5 3 carcinegen. The LARC has swidied PA and has classified it
as Class-3 (unclassifiabie. inadequats human and animai evidencs). Thers appears m be an association between e
manufaciure (szong acid process, rather than the aleahol itself) of iscpropancl and parasinus cancsr, bue this may be due o0 the
diisopropyl suifaze or iscpropyl eil by-sroducss.

Medical Conditions Aggravated by Long-Term Exposure: Dermatitis or respiratory or kidney disorders.

Chronic Effects: Repeated skin conwac: can causa drying of skin and deiayed hypersensitvity reactions in some individuals. -
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- well arfter fire is out. Sy away from ends of wnks. For massive fire in cargo area, use monitor nozzles or unmanned hose

7 7dies have shown it enhancss carbon tewachlonde's toxXICILyY.
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further meabolizad w acsuate, formate, and {inally carbon dicxide. Probable oral lethal dose is 240 mL.

Section 4 - First Aid Measures

(nhalation: Remove exposed person o (rash air and suppert breathing as nesded.

Eye Contacs: Do rot allow viczim o rub or keeg eyves dghdy siut Geady lift evelids and {lush immediately and condnucusiy
with flooding amounts of warsr undl mansporied © an emergency medical facility. Consult a physician immediately.

Skin Contact: Quickiy remave conmminatad clothing. Rinse with flcoding amaunts of water for at least 15 min. Wash exposed
arsa with soap and water. For reddened or biisiersd skin, consult a physician.

Ingestion: Never give anything by mouth (0 an uncenscious or convulsing persan. Contact a poison congol ceater. Unless the
poison conool ceater advises otherwise, have the conscious and alerr person drink 1 to 2 giasses of water to dilue. Vomidng
may be conuraindicated becauss of the rapid onse: of cenwral nervous sysiem depression. GasTic lavage is prefame

After firss aid, zetr appropriace in-plant, paramedic, or community medical support.

Note to Physicians: Diagnostc st aceione in urine. :

Section 3 - Fire Fighting Measures

Flash Point: 53 'F(12°C)

Flash Point Method: CC

Burming Rare: 2.3 mm/min.

Autoignition Temperature: 750°F (399°C)

LEL:2 % viv

UEL: 127 % v/vat 200 'F

Flammability Classification: Class 1B Flammable Liquid

Extinguishing Media: Carbon dioxide, dry chemical, water spray (solid szeams can spread fire), aleshol-
resistant foam, or fog.

Unusual Fire or Explosion Hazards: Container may explode in heat of fire. Vapors may avel (o an ignition sourcs and flash
back. Isopropyl aleohol poses an explosion hazard indcors, outdoars. and in sewers.

Hazardous Combustion Products: Carbon oxides and acrid smoke. '

Fire-Fighting Inszrucdons: If possible without risk, move contziner from firs arez. Apply cooling water 1o container side undl

‘olders: if impossible, withdraw and let fire burn. Withdraw immediately if you hear a rising sound from ventng safety device
or notdcs any tank discolaraton due w fire. Do not refease runoff from fire conorol methods 0 sewers or waterways.
Fire-Fighting Equipment: Becaunse fire may producs toxic thermal decomposidon products, wear a seif-conmined breathing
. apparams (SC3A) with a full facepiecs operated in pressure-demand or positdve-pressure mode. Structural firefighters’
protectve clothing provides only limited protecdon.

Section 6 -"‘Accidental Release Measures”

Spill /Leak Procedures: Notify safery personnel, isolate and ventilate area, deny entry, and stay upwind. Shut off ignidon
sourcas. Cleanup personnel should prowc: against vapor inhalaton and skin/eve contact. Water spray may reducs vapor, but
may nat prevent ignivon in closed spaces.

Small Spills: Take up with earth, sand, vermiculite, or other absorbent, noncombustible material and piacs in suitable conminers.

Large Spills

Containment: For large spills, dike far ahead of liquid spill for later disposal. Do not release inw sewers or waterways.

Regulatory Requirements: Follow applicable OSHA reguiadens (29 CFR 1910.120).

Handling Precautions: Use non-sparking tools 10 open conainers.
Storage Requirements: Stors in a cool. dry, well-ventilated area away from hear, igniton sources, and incompatbles (Sec 10).

[nswll slecTizal 2gquipment of Class 1, Groug D.
IR - Section. 8 - Exposure Controls / Personal Protection

Engineering Controis: To prevent siadc sparks. slecwically ground and bond il 2quipment used with and around PAL
Ventilation: Provide general or local exhaust ventlation systems w0 maintin airborne levels belaw OSHA PELs (Sec. 2). chal
exiaust ventilazon is prefarrad since it prevents contminant dispersion intg tie work arsa by conmolling itacits sourcs.(103)
Administrative Controis: Consider prepiacement and pericdic medical exams of exposed workess with emphasis on the skin,

kidnevs, and resgiratory sysiem. 3e xza cautious when using P A cencurrendy with carbon tezachleride because animal

otective Clothing/Equipment: Wear chemically proteciive gloves. boats. aprons, and gaundess o prevent prolonged or
repeated skin zantacs, Nitrile mubber (breakthrough tme > § hr), Necprene and Teflon (breakthrough dme > < hr) are suitabie
matesials for 295, Do aot use PV A, PVC or nawral rubber (breakinrough ume < 1 hr). Wear protective eyeglasses or chemical
safety goggles. ser OSHA eye- and face-protection regulateons (29 CFR 1910.133). Because coneact leas use in indusTy is

conugversial, 2stablish vour own policy.

ngc 2 Of-‘ Copvmgrn 2 1993 Cenum Aunwmng Curporiuon. Ase e ar res - <ot e DI AN ¥ D Lo eont 18 PrOsbomd.

Other: Isopropyl alcohal is oxidized in (he 50dy W 4c=1one whess i is excreted by (he lungs or Kidneys. Some ace:cne may be — |
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Respiratary Protection: Se=k professional advice pricr o respirator seisczion and use. Follow OSEA respirator reguAGSHS T~
CFR 1910.134) and. if necsssary, wear 2 MSEHA/NIOSH-approved respirator. For < 1000 ppm, use any powersd, air purifving
respiratcr with arganic vager carmidges or any chemical carTridge respirator with a full facspiecs and organic vapor carmidge(s).

For < 10,000 opm, use any suppiied-air respirator (SAR) operated in continuous-{ow mode. For < 12,000 ppm. use any air-
purifying, full facspiecs respiror (gas mask) with a chin-style, front-or Sack-mounted organic vapor canister or any SC3A or
SAR with a fuil facepiecs, For amergency or enzance inw unkngwn cIrcanmazicns, use any SC3A or SAR (with auxiiiary
SC3A) with a full facepiecs and operated in pressure-demand ar other positive-pressurs mode. For smergency or nonroudne
aperacers (cieaning spills, reacior vessels, or swrage wanks), wear an SC3A. Warning! Air-puryying respirators do not protec:
workers in oxygen-dericient cimospheres. If respirators are ysed. OSEA requirss 2 wrigen respiraory protecson program that
includas at least medical cemification, waining, ft-iasting, periodic envircnmental monitoring, maintenancs, inspecton,
cleaning, and convenient, sanitary SWOrage areas.

Safery Stadons: Make available in the work area emergency eyewash smdions. safety/quick-drench showers, and washing
facilices. :

Conraminated Equipment: Separate conaminated wark clothes from szest clothes. Launder before reuse. Remove isopropyt
aleahol from your shees and ciean perscnal prowecdve squigment

Comments: Never sat, drink. or smoke in work arsas. Praczcs good personal hygieae after using iscpropyt alcohel, especially
befors sating, drinking, smoking, using the wileg, or applying cosmetcs.

L -~ Section 9= Physical and Chemical Properties: . a0 wd
Physical State: Liquid Other Solubilities: Soluble in alcohaol, ether, chloroform, and

Appearance and Odor: Coloriess with a slight oder and benzene. Insoluble in sait solutions.
biger mste. Boiling Poinz: 180.5 'F (82.5 °C)
Odor Threshold: 22 ppm* Freezing Poinr: -129.1 F (-89.5'C)
Vapor Pressure: & mm Zgat25 F (77 °C) Viscosity: 2.1 Pua 77 F(25°C
Saturated Vapor Density(Air = 1.2 kg/m?, 0.075 Ib/6td): Refraction Index: 1.375 at 68 “F (20 °C)
1.274 kg/m? or 0.080 Ib/ft3 Surface Tension: 20.8 dynefem 2t 77 'F (25 °C)
Formula Weighe 60.09 Critical Temperarture: 455 ‘T (235 °C)
Density (H70=1, at 4 *C): 0.78505 at 68°F 20 'C) Critical Pressure: 47 atm
Water Solubility : > 10 % Octanol/Water Partition Coefficent: log Kow = 0.05

Tonization Poteatial: 10.10 eV

® References rmge from 1 w0 as high 2s 610 ppm.
" 5% Section 10 ~Stability and Reactivity: -

Stability: Isooropyt alechol is stble at room emperamure in closed containers under normal sworage and handling condidons.

Polymerization: Eazardous polymerizaton does not ocsur.

Chemical Incompatibilities: Include acstaidehyde, chlorine, ethylene oxide. acids and isocyanates, hydrogen + palladium,
nicroferm, oleum, phosgene, porassium t-buwoxids, oxygen (forms unstable percxides), inigomethane, barium perchlorate,
tezaflugroborats, ciromium Tioxide, sodium dichromate + suifuric acid, aluminum, duminum clisopropoxide, and axidizers.
Will attack some forms of plasdc, rubber, and ccatings. :

Conditions to Aveid: Exposure 0 heat, ignidon sourcss, and incompaubles.

Hazardous Decomposition Products: Thermal oxidarive decomposition of isopropyl alcohol can producs carbon oxides and
acrid smoke.

- * Section 11- Toxicological Information
Toxicity Data:®

Eye EfTects: Acute Oral Effects:
Rabeit, sve: 100 mg caused severs imitadon. Euman, oral. TD1g: 223 mg/kg caused hallucinadons. distorted
perceptions. lower=d biood pressure, and 2 change in puise rate.
Skin Effecrs: Human, oral, LD 5: 3570 mg/kg caused cama, respiratory degression,
Rabbit, skin: 300 mg caused miid irritadon. aausea. and vomiting.
Rar, oral. LDsg: 3045 meg/kg caused 1 change in righting reflex, and
Reproductive: somnolence (gensral degressed aczivity).

Rat, inhaladen: 3500 ppry7 hr given from | w0
19 days of sregnancy caused fetctoxicity.

® See NTOSH., TELCS (NT3Q5000Q). for additional wxicity data
B - .o - Section 12°- Ecological Information ~ - -7

Ecotoxicity: Gugpies (Poeciiia rescula) LCsg = 7,060 ppm/7 days: fathead minnow (Pimepncles gromelas) LCsg = 11.830
mg/L/1 hr. 30D = 133 %/5 days.

Commvmem £ 30 Cansus PIBIOATIE CaBOrandn. Asy CONMUNErtis uss Of FTRGTLIUON w <BOut s Tubiisher § DETRILON 13 TFOM B1led P:\gc Jor-
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Environmentai Degradation: Qn soil, [PA will voladlize or leach into groundwater. Biodegradadon is possible but rates-are no—
found in available literamyre. It will volatilize (est, haif-life = 5. days) or biodegrade in water. It is not expeciad

A hioconcznurate in fish. In the air, it reacts with photochemically produced hydroxyl radicais with 2 half-life of one w0 several

£ 1ys. Because it is soluble, remaval by rain, snow or other precipitation is possible.

~-Secton 13 - Disposal Considerations

Disposal: Microbtal dcgmdancn is possible by oxidizing isopropyl alcshol © acsione by members of the genus Desulfovibria.
Scray wasie o incinsrator (permit-approved facilities only) equipped with an aftsrburner and scrubber. Isopropyl alcchal can
be settied out of water spiils by salting with sodium chioride. Nawe: Sait may harm aquadc life, so weigh the benefits against
possible aarm before appiication. Contact your supplier or a licsased conmaczor for dewiled recommendatons. Follow
appliczble Federl, stawe, and local reguladons.

Continer Cleaning and Disposal: Tripie rinse containers.

-Section 14 - Transport Information
DOT Transportation Data (49 CFR 172.101):

Shipping Name: [sopropanol or Packaging Authorizations Quantity Limitadons

isoprepyi alcohol 3) Exceptions:-173.150 1) Passenger, Aircraft, or Railcar: S L
Shipping Symbols: - b) Non-bulk Packaging: 173.202 b) Cargo Aircraft Only: 60 L
Hazard Class: 3 ¢) Bulk Packaging: 175242
ID No.: UN1219 Vesse{ Stowage Requirements
Packing Group: I a) Vessel Stowage: B
Label: Flammable Liquid b) Other: -

Special Provisions (172.102): T1

Section 13 - Regulatory Information

EPA Regulations:
Listad as a RCRA Hazardous Waste Number (40 CR 261.21)
RCRA Hazardous Waste Classificadon (40 CFR 261.21): Characaristic of [gnitabilicy
A isted (Unlisted Hazardous Waste, Characterisdc of Ignuabxhty) as 2 CERCL A Hazardous Substancs (20 CFR 302.4) per
: CRA, Sec. 3001 .
~ERCLA Repormble Quantry (RQ) 100 Ib (45.4 kg)
SARA 311/312 Codess 1,2, 3
‘Listad as 2 SARA Toxic Chemical (40 CFR 372.65); only persons who manufociure by the sorong acid process are subject: no
Suppiier nogpfication.
SARA =HS (Exwemely Hazardous Substancs) (40 CFR 353): Not listed
OSHA Regulations:
Listed 15 an Air Contaminant (29 CZR 1910 1000 Table Z-1.2-1- A)

References: 73, 103, 124, 126, 127, 132, 136, 139, 148, 153. 59, 164, 167, 168, 176, 187

Prepared By M Gannon, BA
Industrial Hygiene Review _.__. PA Roy, MPY, CTH
Medical Review ...—omeeeeece.. T Thobum, MD, MPHE

Disclaimer: Judgments as © the suitabilicy of informaden hersin for the pun:hascfs purpases are necsssarily the purchaser’s
responsibility. Although reasonable care has been taken in the preparadan of such informatdon, Genium Publishing Cerporaton
extends ng warranues, makes no regresentations, and assumes 10 rasponsibility as w the aczuracy or suitabilicy of such
informadon for applicarion © the purchaser’s intended purpese or for consequences of its use.
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Material Safety Data Sheets Collection:

~ "Genium Publishing Cofporation ™|
@ P 1145 Caralyn Strest Sheet No. 440
( i Schenecmdy, NY 12303-1836 USA Methane
(518) 3773854

Issued: 7/80 avisicn: A. 3/89

-| explosion risks. Trear any fire situation brvolving rapidly esczping and burning methane zas as an emergency. Extnguish medhane fres by

:Section 1. ¥ateriaf Identificadon: 2
Mestbane Dscrxpdon. Widaly diszibutad in nanme, methane comprises 0.00022% by volume of the sarth's aomosprars, R
Amerizan zacma] 2a8 is mostly methans (85%). At tmperamires graater than 2012 °F (1100 C), pure cxxrbon combines I
with purs hycrogen © {orm mediane. Above 2732 °F (1500 ‘C), the amownt of mechane produced increzses with empera- )
axe, Chuaned Som sodium acscare md sodium hydroxide ar fom duminum cxrbide md water, Commerzially sreparsd K

ena

D

from naczmal gas or 9y fermentadon of e=lulose mnd sewage sludge. Constiruent of iuminadng and caoidng gas. Used in NFPA
the manuficazs of “yd:cg:; hydrogen cyamide, ammonia, icarylene, formaidahyde. md many other arganics. HMIS
Other Designations: F= damp; marsh gass medhyl hydride: CH,; CAS No. 0074-323. B 1
Manufacturer: Conec: your supplier or disoiputor. Consult the Tatest Chemicaiwees 3 uyers' Guide (Gerivm ref. 73) F 4

for a suzpiiers st

s Section: 2%; Ingredients:and Occupatiomak Exposure Eimits:
Methane, c3 100%*

OSHA PEL ACGIH TLYV, 1988-39 NIOSH REL Toxicity Datat
None esablished None established None established Not listed

* Check with your wpplier to detzrmine the =xac composition of the purchased methane. Possibie contaminants are eshane (CH), propane (CH), buane
(C,H,), righer moleemiar weight alkanes, arbon diaxide (CO,.). atoges (N,), md axyg=(0,).
+ Monisar NIOSH, RTECS (PAMW) for fomre woxicy dan.

Boiling Poinc -259 "7 (161.5 'C) Water Solubility: Slight*
Vapor Deasity (Air = 1): 0544 az 32 "F (0 °C) Meiting Poine: -296.5 °F (-1825 °C)
Molecular Weight: 16 g/mol 3

Appearance and Odor: A colorfess, odorless, tstalass, exvamely fammable gas. Commercial methane's Tace anounss of 2 suitible mersapem
compaund give it naamal gas’s familiar ronen egg smeil.

*Soludle o alechol a0d =her,
ESection: 4. Eire:and: Explosion:Data: = L
Flash Poine -213 "F(-136.11 'C) | Auroignition Temperature: 999 ‘F (537 °C) | LEL: 5% vjv | UEL: 15% v/v

Exdnguishing Vedia: Methane's exzeme flammabilicy, extensive explosibility range. mnd very low flash point reresent dangerous Sre and

siuting off the sowres of the gas. Use water sprays @ cool fire-exposed containers md 1o protecs the persormel atermpring © seal the sowres of
the escaving gas.

Unusnal Fire or Explosion Hazards: Methane gas is very flammable with an extensive explosibilicy range. The best fire-fghting technique may
be simgply o let the burning gas escape from the pressurized cylinder, tank ar, or pipelines. Never extinguish the burning gas without frst
locaring nd sealing it source. Otherwise, the sl leaking gas could explosively re-ignitz without waxning and causs more damage than if it
burned iself out

Special Fire-{ighdng Procadures: Wear a self-contained breathing spparams (SC3 A) with a full facepiecs aperated in the pressuredemand or
positive-grassurs mode.

* The loudest methane-air explosions ocear when | volume of methane is mixed with 10 voiumes of air (or 2 volumes of oxygen). W:rmng' Alr arith more tian
14% Gy voiume meRane bums noiseicxiy. Meathane burns with 2 pale, faindy luminous, 20t aways asz]y determed Qame,

kSection 5. Reactivity Data
Stability/Polymerization: Methane is stabie at room temperacirs in closed, pressurized conrainess dixmg routine operauons. H:zxdaus ooiyn-
erizzZen cannot ocsur.

Chemical Incompadibilities: Genium referencs 84 reports that methane can reacs violendy with bromine penadlvoride, chlorine. chlorine
dioxida, niroeen TiTucride, liquid oxygen md oxygen diflucride.

Candidans 0 Avoid: Never sxpose methane o ignidon sowrsss such 2s open flame, lighted c-'ga::..s ar sipes. wunsulated heating elemens, or
elesmicai or meehanical sparks. Prevent amy aczidenal or unconzoilably rapid raiease of methane gas Som high-pressure cvlinders, tmk ez, or
pivelines,

Hazardous Products of Decomposition: Thermal axidative degradation of methane can sreducs carbon Eoxide md loxic carbon monoxide
(CO).
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xSection: 6. ‘Health-Hazard Data. = T

Carcinogenicity: Neite the \‘T? [ARC, nor OSHA lists mehans 15 2 carzinogen. Summary of Risiks: As a simpic asphyxian methate dces

" a0t mause sigrifican: zhysiological responses. but it ezt dispiacs he minmimum requirad acmespneric axygen level, Sigrifizant dispiacement
msults in m oxyge deficient atmasphers with no adequate warning frogeries. ASTRyxilton can oclur aspeciaily in sonuined, poorly vendlited,
undismrsed spacss indaguenty entersd by workers. Frostzite {cTvogenic damage) can rssuit Som contact with Squid metiane’s excemaly low
wmperarre. Medical Caaditions Aggravated by Long-Term Exposure: None r2ported, Target Organs: Nong regorisd, Primary Eamy:
L.mi:u.c‘x. Acute EfTects: The initial sympams of simpie asphvxiant gases's effacts = rapid respiradon and air hunger, diminished mental
alermess. and impairsd muscular coordinaton. Continuing lack of oxygen causes fuiry judgement deprassion of ail scrsations, rapid fadque,
smotonal instabilicy, 2ause, vomidng, srosTuion, meanscicusness, nd Sxally, sonvelsions, coma and death. Chronic Effects: None reportad,
FIRST AID
Skin: (Liguid mehana): Prompty (lush the afected arez with lows of '.z-xc.’!uceua. water 10 redues freszi ing of Zssues, Never appiy diree: heat
0 Fostbitan areas. Laosely appiy &, buiky dressings 0 protect the arex Som fusther injioy. Get T2arment Tom qualified medical personnel.
Inhalatioa: Rescuars must consider their awn safety when entaring confined, poorly venttilatad, oxygen-deficient areas. Self-conuined breuthing
equipment must be readily availabie. Rescuers must use tonspariking wols and squizment; &.3., Joodlights lowersd inw any incident area must be
eleeTieaily grounded and bonded, shaner.resistant, and sparicorool. Alter first aid, ze¢ appropriate in-piant, paramedic, or commuaity
mediczl attention and support for inhalation exposures in oxygen-deficient atmospheres. Seek prompt Mmedicaj assistance for urther
obsarvaten and Teacnent

| Section:Z

SpilVLazk: Dmgn ad pracics a mah.cme :pzll con:rci md cownermeasure plan (SCC.”) When 2 leak accurs, aotify safety personnel. elirmis
heat and ignition sowess, evacuate unnccassary persomnel, srovids maxinum explosion-proof vendladon. wind implement the SCCP. Use anly
nonsparking wols and equipment. Locate and seal the sourcs of the leaking gas. Use watar sprays © protec: the personnel aaempting this shumfE,
Large methane releases can result in specuacular explosions. [f azempts w shut off the leaking gas are unsuccassiul. evacuate the likely expiosion
area. Disposal: Contact your supplier or a licensed coneacior for detailed recommendadans. Follow agplicable Federal, state, and local raguia-
tions, Remove leaking or defectve cylinders 1o a safe, outside, sosted, diseharge location. Let the mathane gas discharge at 3 modesats rate. When
it is empry, reqmm tha cylindar o the supplier after it is propesly tgged, [abeiled, or stanciled MT (empty) or defaczive.
OSHA Designadoas EPA Designatioas
Air Contaminant (28 CFR 1910.1000, Subpart Z): Not listad RCRA Hazardous Waste (40 CFR 281.33): Not Usted

CZRCLA Hazardous Substanes (40 CZR 502.4): Not listed

SARA Exmemely Hazardous Substance (40 CZR 355): Noc listed

SARA Toxic Caemical (40 CFR 372.55): Not listed

Gogales: er proecsve cyeglassu or chermcal safe:y goggles, per OSHA eye- and facs- prcc:caon regulatons (29 CFR 1910.133). Glos ess To
prevent skin contacz, workess handling liquid methane shouid wear mpropriate insulacing gloves. safery glasses, and spiash aprons, s required by
the pardcutar wark condidons. Respirators Wear a NIOSH-arproved respirator if necessary. Foilow OSHA resgirator reguladans (29 CFR
1910.134). For emerzency or nonroutine operatons (spills or cisming reacior vessals md swrage Qnis), wear an SC3 A, Warning: Air-purifying
respirators do nor protect workers & oxygen-deficient atmospherss; use seif contained treathing equipment thers. Ventiladon: Provide general
and local explosion-groof vendiation systems 0 mainuain zirborne concenmatons below the 5% viv LEL (Ses. 4). Locai exhaust ventiladon is
prefered since it prevents methae dispersion into the work ar=a by efiminaring it at its sourcs (Genium ref. 103). Give special aendon to proper
ventiiation of enclosed areas. Safety Stations: Make availaple Tt the wark rea anergency eyewash stadons. safery/quick-drench showers,
washing facilides, firs sxtmguishers, and oxygen battles for emergency {irst-aid. Contaminated Equipment: Never wear conuac: lenses in the
work arex: soft lenses may absorb, and ail lenses conczarace, irritants. Lamder concaminated clothing before wearing. Remove this material fom
your shoes md equipment. Other: If appropriace, consider Tstailing Mwomaric senstng squipment that wams workers of oxygen-deficient
agnospheres or of potentially explosive air-gas mixnmes. All enginesring systems in my methame gas sworage. handling, or procsssing area must
be expiosion-proof so they have no spark poumtial or hot spots. Pressurized systems must use only zpproved valves. manifolds, flanges. and {lame
aresiors. Comments: Methane gas presents dangerous {irs, sxolosion. ind reactivicy risks. Regularly inspect and servics all the piping systems
which Tansport methane gas in producticn and storage areas. Seiore use. thoroughly test methane lines with nitrogen gas for leaking, especially in
enclosed areas.

Slcr-..ge Requxremems: Swre methane in closed. srassurized cylindars, ek cars, Sipeiines, or ather caneainess in 1ez0l. dry, well-ventlated,
firwpreof area away Som hear and ignition sources md incsmpaitle chemicals (See. 5). Protest these containers Som ghysical damage and heat
Shieid tem Som dime: sunlighr. Special Handling/Storzge: Secmicaily ground and Sond 1l containers. wanks, cylinders, ank o3 and pipelines
used in methme shipping, rac=iving, or Tansierring operations. Never smoke in any work irea whers the possitility of exposure 1 methane gas
{fira hazard) exis. Reczmmendad storage conuiners neiuds ste=l.

Transportation Data (39 CFR 17.101-0)

DQOT Shipping Narze: Methane DMO Shipping Name: Methane, comgressed
DOT Hazard Classs Flammable gas MO Hazard Class: 2.1
DOT ID Na.: UN1871 DM{Q Labei: Flammagie gas

DOT Labei: Slammable gag
DOT Packaging Requirements: 49 CFR 173.502
DOT ?Packaging Zxcaptions: 29 CFR 173.306

MSDS Coailecrion References: 1.5, 7, 83434, {00, 114, {17,119, 120,122 o
Prepared by: ?J [goe. 35 l’ndusmai Hvgiene Review: D ston CIiH: Medical Review: MJ Hardies, MD i
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Material Safely Data Sheet NoSB e
From Genium's Referznce Collecdon ’C'R_": A A.‘:'
Genium Publishing Caporaden Svision A)
1145 Clﬁl‘fﬂ Scm=t .
Schenecdy, NY 12303-1836 USA Issuzd: Ccober 1986
1€18) 177-385% CENT PUBLISANG CORD. Revised: Avgust 1987

SECTION 1. MATERIAL IDENTIFIgAﬂON

i

-

MATERIAl NaME: aPENTANE

Foucd T pexcieurs d is 1 cpstimen of peoieum sther, Used 1s m mdusmial solvent
QT==3 DESIGNATIONS: Amyl Hydrids; CsHyo. NIOSH RTZCS #RZ9450000;
CAS 70108660

DESCRIPTICN (Qrgin/Usect: Preoared by dentydration ad subsequent hydrogematica of 2- &d J-pezumel

O
%

HyC—CHy; — CHy; — CHy =~ CH3

NIOSH REL 1986
10-Hr TWA: 120 ppm. 350 =gre3
15-Min Czilizg: 610 ppr, 1300 mgres
Current CSHA PEL-TWA: moo pom (2950 mg/mo).
The 1987-38 ACGIE TLVs z= TWA = 600 ppz (1300 my/ms)
md STEL = zSOppc("“‘O_.g/:-")

*{mmediately dangerous W life and health

BMIS
MANTTE ACTTRER/SUPET 722 Available fom several suppliess, nclnding: H i
Ashized Che=izal Ca,, [pdusmial Chemicals & Solvents Division, PO Box 2219, F 4 R!
Colursbus, OH 43216; Teiczhone (614) 389-3842 2 0 [l
COMMENTS: a-Pezzare is 4 serious fie md explosion hazard. Pé’i‘ . i i
* sest
SECTION 2. INGREDIENTS AND HAZARDS - Yo HAZARD DATA
n-feniane, CAS 20105-06-0; NIOSH XTZ2CS sRZ29450000 +99 TOXICITY DATA

Human, Ighalation, LGy
130000 ppm

Humzm, Inhalation, TC; ¢
90000 ppmvS Min.

Mouse, [nzavesous, LDgq:
446 =gk

IDLH* Level: 15000 ;p=

SECTION 3. PHYSICAL DATA

recogrition & 990 pprm

coneszcrauoes of VIoor.

Boilizg Poimt .. 977 (36.1°C) Specific Gravity . 0.626 x $8°F (20°C)
Vapor Pressurs .. 400 Torr 2 853°F (135°C) Meiting Point -, -202°F (-130°C)

Vapar Dezsity (Air = [) . 25 Evaparation Raze (n-BuAc = 1) .. 28.6
Solubility m Waer _ 0.08% 1 63°F (20°C) Valadles, % _ 100

.Viscasity - 0.43 2 32°F (0°C) Molecalar Weight . 7215 Gramg/Mole

Appezrmcs 1t odor Clexr, caleriess, mobils liquid. Mild gasolizellke odor. Threshold odor comcestmation: 50%

COMMENTS: a-Peatme’s high vapor dezsity, volatility, and evaperation-rate will generate explodve md ﬂz::::nhlc

|

SECTION 3. FIRE AND EXPLOSION DATA

|LOWER| UPPER

Fiash Point and Method Aurcignidon Temperaome Flammability Limic it Air

<-10"F (<=0"C) T 280°Q % by Volure

15% ' 73%

xgn.z.on ma ez [lasn 3ack s the cr%anI sourcs of the material i
m CSEA class LA flarmmakle Squid

flashbacis.

HIN : Use carbon dioxide, dry chemical, or foam. Water is ineffeczive in puning out 2 fire mvoiving
n-peztane, nd zwat:‘sr::.mwxnsnmd flamnes; bmzwuzspuysmuldbeusaimcml fireexposed containers [0 prevet
‘ rmun-Also.wuzmvmaybewmﬂushsmﬂsxwzy EXpOsures 1o souress of | mcu. muﬂzmzblg
d is 1 zngc-.:us {frs hazard ind 2'dangeous expiosion hazard. Fight fire from 2 safe distnce.
: The heavier-thag-air vapors of A-pegrzse E Tavel aion 'ow-lvmg sm"ac:: 1 qusant sourcss of

: n-Pesaare g

e 1 seif-coglaned breathing pparams Wil a full xa:..zc::: Spead o : pressurs-
demzacd or ol positve-pressurs —ods. (s Taerial is exgemely Qammable, Exercise due cauuen (o proec agunst

SECTION 3. REACTIVITY DATA

m-Postame s stadie. Hazardous polymesizinon camoot oo,

CHEMICAL NCOMPATTRLTTTES: a-Pesume is pesmpauble with oxidizing 1genm.

PROCUCTS OF HaZARDCIS DETAMPASTTTON cam izclude axides of carbaus.

CONTITONS T AVOTD: Aveid sougmss of igoites sush as spamis, axcessive heat, opez [lacse, aod light=d obacso producs.

WGYWGG—MWC:I!-!—.
x SRR D Pl ILRYT SECTLARON 8 frOTDUAL,




No. 525 887  a-PENTANE

SECTION 6. HEALTH HAZARD INFORMATION

mePenizre is oot listed 28 3 cr=mogem by e NIT, IARC, ar CSHA.

A SUMMARY OF RISXS: Vapers of tskis mawesial ge xidly aareous ad =3y cause fmiaon © the respiraicry passiges. (It
345 bess rTporad thu Aumam expessss & 5000 ppm for 10 miuws did sot cause Tuecus Temibrape frittics.) ExTesely
kigh mnd sustaised comcsmTROCDS TAY cause <O 3sVous sysem deprssvicn zmd sarcesis. This material s a defazing
1ge=y; r=peated or proicnged ticn coniact Witk s Uquid Zay resalt I drying, qracking, md devmmatitis. Eje cozust am e
grirarng. Swalowed lquid exm vaparize (BP 977 (36.1°C) 3 the Taches Aspiracica 2o the lungs will cause diluticn of
svecizr rir (asphyviatics hazzd). TARQZT ORGANS: Eyes sidin, resprawry sysiem.  PROMARY SNTRV: Iniajagen

ACUTE STTECTS: Syes, s, mmd mopfrarery Tact Fritacion; md possibly cezzmal aervous systam depressicn.  CEROMIC
ES==CTS: Unicown MEDICA! TONS AGCRAVATED BV T TERM E: None reparid,

ERST A EVE CONTACT: [rmoedisely (Jued cyes, 2eluding under the syeiids, gemtly but thoroughly with piexty of

rumning watsr for at least 15 mieutes, Get medical help.t SKIN CONTACT: Rexove cogtamizated clothing, Plush affeced

o1 with waiers, wash with sors md wates, Get Zedical hein.t  INHALATION: Remove vicim 0 fresh air. Resiore aedior

suppen: his breathing a3 requisd Get oedical hefnt [NGESTION: Do not inducs voriting. Never give acytiing by mouth

o sorsecte who is uncoascious r coqvulang, Get medical hein.®

* GET MEDICAL ASSISTANCE « IN PLANT, PARAMEDIC, COMMUNITY. Get =edical help for further cratmen
abservation, md surpart after Sw ud, '

SECTION 7. SPILL. LEAK. AND DISPOSAL PROCEDURES

SPILLASAX,: Noufy safery persoczel of a~peatane spills or leaxs.. If 2 spill or leak has got iguited, use water sgray W
disperse the gas or vaoar and 0 protect those who Te afamipting 10 swp 2 leak. Kesp upwind of 2 leak or spill Rezove
souress of heat ar igrition. Provide maximurz expiosicn-groof veztiaton. Cleanup perscune! gesd prowecton against
mhalatica of vapors zod comtact with liquid. Flush wastz @ the pround and away from sepsitive areas with 2 cold water spray.
Szall spiils cm be absorbed with vernmiculite, picked up with dopsparkizg tools, or allowed 5 evaporate with good
vezslafon ar in t hood ar opes w=a. Pick up large spills if it is safe 1o do so and placs them inmwo a apprupriate continer
for recovery or disposal. Keep wasts out of sewess or placas whers it ¢ vaporize into coaoficed spaczs. DISFOSAL Bum
FTopesly (because of material's low flash potnt) © @ approved incisewr. Follow Fedemal, state, aod local reguiaticzs.
Aquaric Toxicity, TL= 96: 100-10 ppm. a-P=ztaze is repored in the 1980 EPA TSCA lovenwery.  EPA Hazzrdous Wame
Number (40 CFR 261.21, Ignitbility): D001, a-Peztaze is sot designaed as 2 hazardous substancs by the EPA

(40 CFR 116.4). EPA Reooruble Quantry (40 CFR 1173): Not Listed,

SECTION 8. SPECIAL PROTECTION INFORMATION

GOGGLES: Wear chemical safety goggles or cyegiasses © prevenl sye COBMCt Whets splashing is possible,
SLRVES, Wear rubber or necpreoe gloves o prevent skis eontact
RESPTRATOR: For smergescy or zorroutine expanass above the TLV, use 3 NIOSH-approved respirator with 2 orgagic vagor
© . cxmister or atr-supplied ar seif-consived breathing apparatis below 5000 ppm.
» VENTIL ATION: Provide gemeral zmd local expiosion-groof sxhaust veatiation 10 mest TLV requiremests. The veatlation
syste=s must be axplosion proof d nonsparkizg.
SAF=TY STATIONS: Make syewash staticns, washing facilities, zmd safery showers available in areas of use and hzrdling.
CONTAMINATED EQUTPMENT: Conmact lenses pase 1 special Razard; soft lemses =2y absorb mmiuns, and all lenses
ecgcsaTale them,
OTEER PERSONAL RAOTECTIVE EQUIPMENT: Wear smitxcive clothing mpropriate o the work sittation 10 srevent skin
conmac, Resove sofied ciothing znd Launder it befors weming it agais, because it is 3 heaith aod firs hazard
COMMENTS: Practics good pesotai hygiese. Xazp mawriais off of your clothes and «quigroest Avoid Tansfzmizg matetials
fors hands 1o mouth while sacag, drinking, ar sookizg,

N

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

STORAGE SECRECATION: Siwre a-pestame 3 agnuy closed contauness 1o 2 cool, wellveznlaed area away oz axidizng
agesss and sourcss of beat md ignition. Pratect coaniners Som physical damage. SPECIAL HANDLING/STORIGE: Groued
md bond contamers during wInsfes io prevest the gezeradon of stabs sparks. Use onsparking wols. Use mewl safery cans

fcr hancli=g small amounts. Storage ad haodlizg ust be suitable for a8 OSHA Class [A flammable Uquid. Do oot smoke
whers this matesal is sored ar wsed.  ENGINEZRING CONTRCLS: The heavier-thag-air a-pentane vapors xay Tave! ©
distant sources of igrition aod fash back These vapors callest @ low-lying areas; mizimize sources of ignition there

QIHEER 2RECAUTTONS: Avaid Sreathing a-pentane vapors! Prevest its contace with skiz and eyes! Do sot at s material!
Iesooie exposure-monilerzeg md reeord-kesping rquirsmesis that dave beez propesed by NICSH for alkanss.
TRANSPORTATION DATS {per 49 CFR (7410121

DCT Shizping Name: Pmizoe DOT Hazzd Case: Flameanie Liguid
DCT Reguired Label Fi ol= Liquid DOT D Na. UN1245
IMO Clasx 3.1 MO Label: Flammeable Liquid
Refommo=r 112, 14 16, 73,25, 27 31,34 38, 42 45, 47, 49, §4 £5 £8. §9. 43 73 75 82 37-04 CX
A
Tudgermey m 25 e totmlity of Siorrazes sows for JuTme’ ASTOUS Arprovals ?‘O RS T
TR DECIRSAT Y RTINS TOGTROUSY. Tameione, n‘kﬁmg-..-;nc:'_mi: am < T y
7 Dee 1akesy (9 ¢ Jresarauon of axl 2fermancn, Cemun Pedngmag (a2 eyt " . il pm
"mum&mx;mzmummwmnlnys Indusr. H} g'enesa&!-‘ (//7 L ff,’ o

e ASTICY or TuZamiy of AES oo (Or WWPLCSs B AWTDEL r . . PENTE - -
. mrnded :oDoses or for consequencas of 18 uae. ;! Medical Review I“/,T' N

Capymght € August 1, 1687/

Capyrynt C 1 987 Sannan Prtienmy Caoyrews,
Ay ANy O IR oot Txt P wow) pArIDeecn § Groadniet.



Material Safety Data Sheet

FIRST ® . . .
BRANDS PRESTONE™ Engine Starting Fluid
X. DEPARTMENT OF TRANSPORTATION
HAZARDOUS MATERIALS Engine Starting Fluid
HAZARD CLASSIFICATION Flammabie Gas
IDENTIFICATION NUMBER UN1960
LABEL(S) REQUIRED Flammable Gas

X1. ENVIRONMENTAL DATA
EMERGENCY PLANNING AND COMMUNITY RIGHT TO KNOW INFORMATION

This product contains the following chemicals subject to SARA TITLE IIT, Section 313 reportng:

Chemical Narce CAS# Weight %
None

This MSDS is directed to professional users and bulk handlers of the product. Consumer
products are labeled in accordance with Federal Hazardous Substances Act regulations.

While First Brands Corporation believes that the data conmined herein are facmal and the
opinions expressed are those of qualified experts regarding the results of the tests conducted, the
data are 0ot to be taken as a warranty or representation for which First Brands Corporaton
assumes legal responsibility. They are offered solely for your consideradon, investigation and
verification. Any use of these data and information must be determined by the user to be in
accordance with applicable federal, state and local laws and regulations.

If more informaton is nesded, please contact:
R.L. Lewis
First Brands Corporation
88 Long Hill Strest
East Hardford, CT 06108
(203)728-6181

Copyright @ 1989, Documear MSDS(0254, Jaguary 24, 1991 Page 7
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FIRST
BRANDS

Material Safety Data Sheet
PRESTONE® Engine Starting Fluid

Any quastions, pleasas call: NFPA HAZARD CODE
, EMERGENCY TELEPHONE s
First Srands Comporation (24 Haursy 4 = Extrome
83 Woostar Haigiis Road 3 = High
Building 301 CHEMTREC 2 = Moderate
Danbury, CT 06313-1311 (809) :*24—9300 a = ;Sﬂgh:
Telephone: (203) 731-2200 376180 Gt of Coumena = insagn
l. IDENTIFICATION

PRODUCT NAME PRESTON;EO Engine Starting Fluid

TYPE . Automorive Engine Starting Fluid (Aerosol)

STOCK AS237 |

FORMULA 13374-34

- Il. PHYSICAL DATA

BOILING POINT, 760 mm Hg 95°F

FREEZING POINT less than -30°F

DENSITY (at 68°F) 5.6 Ibs/gal .

VAPOR DENSITY (Air = 1) 26

VAPOR PRESSURE (at 68°F) 305 mm Hg

AEROSOL CONTAINER PRESSURE (at 70°F psig)
&5

VOLATILES BY VOLUME

SOLUBILITY IN WATER, by Wgt.

99%

45%

EVAPORATION RATE (Butyl Acetate=1) 23

APPEARANCE AND ODOR

Copyright © 1989, Documenr: MSDS0254, January 24, 1991

Clear liquid, ether odor

Page 1
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FIRST
BRANDS

Material Safety Data Sheet
PRESTONE® Engine Starting Fluid

. HAZARDOUS INGREDIENTS

(ineludes IARC, NT2, OSHA and ACGIZE listed carcincgens gzeatar than 0.1%)

MATZRIAL %
Ethyl ethex 40-70
n~heptane 25-60

Methylcyclohexane 25-6Q

Carbon dioxide §-10

CaAsS ¥ EX2CSURE LIMIT SOURCE
§0-29-7 400 pom TWA (3)
500 ppm STZL (3)
142-82-5 400 ppm TWA - (3)
500 ppm STZL N
108-87-2 400 ppm TWA (3)
124-38-9 10000 ppm TWA (1)
5000 ppm TWA (2)
30000 ppm ST=ZL (3

NON-ZAZARDQUS INGREDIENTS > |%

None

None of the other ingredients is listed as a cazcinogen
or potential carcinogen by OSHA, NI? or IARC.

The souzce for exposure limits listed above axe:

(1) OSHA Permissible Exposure Limit (effective 9/89)
(2) ACGIZ Threshold Limit Value (1388-89 Zdition)
(3) Both the OSHA PEL and ACGIE TLV

(4) Recommended by the Manufaczuzer

V. FIRE AND EXPLOSION HAZARD DATA

FLASH POINT

Tag Open Cup: Not determined
Pensky-Martens Closed Cup: <49°F

AEROSOL FLAME EXTENSION
Greater than 18 inches

FLASHBACK
Yes

Copyright @ 1989, Document: MSDS0254, Jaquary 24, 1991 Page 2
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FIRST Material Safety Data Sheet
BRANDS PRESTONE® Engine Starting Fiuid

AEROSOL FIRE PROTECTION LEVEL
Level 3 Aerosol (NEFPA 30B)

FLAMMABLE LIMITS IN AIR, % BY VOLUME
LOWER: 1.85
UPPER: 36.5

AUTOIGNITION TEMPERATURE
180°C

EXTINGUISHING MEDIA _
Foam, alcohol foam, carbon dioxide, and dry chemical. Water may be unsuitable except
as cooling medium.

SPECIAL FIRE FIGHTING PROCEDURES
Use self-contained breathing apparams. Toxic fumes may be emirtted.

UNUSUAL FIRE AND EXPLOSION HAZARDS
Extremely flammable conteats. pressurized containers. Vapors are heavier than air and
may trave! or be moved by air currents and be ignited by pilot lights, other flames,
_ smoking, sparks, heaters, elecical equipment, static discharges or other igniton sources
at locations distant from product handiing point.

V. HEALTH HAZARD DATA
EFFECTS OF SINGLE OVEREXPOSURE

SWALLOWING May cause signs and symptoms of systemic intoxicaton, with
incoordination. blurred vision, headache, analgesia, unconsciousness and
respiratory failure due to depression of the cenrral nervous system. Due
to high voladlity, may rapidly distend the stomach, causing discomfort
and may make breathing difficult. May also cause pneumonitis if

aspirated.
SKIN ABSORPTION Significant absorption not expected.
INHALATION Acts as a narcotic or geaeral anesthedc. May cause irritation of the

respiratory tract with cough and also signs and symproms of intoxication,
with  iocoordinaton, biurred  vision, headache, analgesia,
unconsciousaess, cardiac irregularites, and respiratory failure due to
depression of the cenmal gervous system. Breathing high vapor
- conceamarions may cause heart rate irregularides, possibly fatal,
particuiarly I persons with heart disease.

SKIN CONTACT May cause mild irritation, experiencad as local redness.

Copyright @ 1989, Documear: MSDS0254, January 24, 1991 Page 3
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FIRST
2 B SRANDS

Material Safety Data Sheet
PRESTONE® Engine Starting Fluid

EYE CONTACT

Exposure 1w liquid or high concenmadons of vapor may cause irritation,
experieaced as redness, excess (earing, and possible swelling of the
conjuncrva.

EFFECTS OF REPEATED OVEREXPOSURE

Repeated skin exposure can cause cracking and drying. Repeated inhaladon may cause loss of appetite,
exhaustion, headaches, drowsiness, dizziness, cardiac arthythmia, central nervous system excitability, and

_ psychic disturbances.

OTHER EFFECTS OF OVEREXPOSURE

May cause albuminuria and polycythemia.

MEDICAL CONDITIONS AGGRAVATED BY OVEREXPOSURE

Because of its imitating and defarting properties, this material may aggravate an existing dermatitis.
s Existing cardiac conditions may be aggravated if inhaled in high cogcentrations and may be fatal as a
~  result of serfous arrhythmia and cardiac decompensation.

SIGNIFICANT LABORATORY DATA WITH POSSIBLE RELEVANCE TO HUMAN HEALTH

HAZARDS

None currently known.

EMERGENCY AND FIRST AID PROCEDURES

SWALLOWING
SKIN
INHALATION
EYES

NOTES TO PHYSICIAN

Give at least 2 giasses of milk or water if the patient is conscious. Do
not induce vomiting. Call a physician immediately.

Wash with soap and water.

Remove to fresh air. Give ardficial respiration if not breathing. CPR
may be required if cardiac arrest occurs. Oxygea may be given if
gecessary. Call a physician,

Immediately flush eyes with plenry of water for least 15 minutes. Seek
medical ageadon, preferably an ophthaimologist.

May producs arrhytimia, especially in a person with an imitable
myocardium.  Because of possible arrhythmogenic effects,
sympathomimedcs should be used with caudon. Avoid the use of
epinephrine.

Copyright @ 1989, Document: MSDS0254, January 24, 1991 Page 4
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Material Safety Data Sheet

FIRST
® . . .
BRANDS PRESTONE™ Engine Starting Fluid
There is no specific antidote. Treament of overexposure should be
directad at the conol of symptoms and the clinical condidon. Artificial
venrlation may be required if coma is deep and breathing shallow.
VI. REACTIVITY DATA
STABILITY ' Stable.

BAZARDOQUS POLYMERIZATION
Will not occur.

CONDITIONS TO AVOID  Heat, sparks and opea flames.

INCOMPATIBILITY (Materials to Avoid)
Stong oxidizing agents.

BAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS
Exmemely flammable. Will bum 0 form carbon dioxide, carbon
monoxide, May form oxides of nicrogen.

VIL. SPILL OR LEAK PROCEDURES

STEPS.TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED
Wear appropriate personal protective equipment and remove all sources
of ignition. Contain spill using absorbent material and collect material
for disposal in a container suitable for flammable waste. See Secdon IV,
™Unusual Fire and Explosion Hazards.”

WASTE DISPOSAL METHOD
Waste material is a RCRA bazardous waste due to ignitability if
discarded in its purchased form. Incineration. treatment or landfilling
should be carried out in accordance with applicable RCRA Federal,
State, and Local regulatons.

[
n

Copyright @ 1989, Documenr: MSDS0254, Jaguary 24, 1991 Feer
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FIRST Material Safety Data Sheet
BRANDS PRESTONE® Engine Starting Fluid

Vill. SPECIAL PROTECTION INFORMATION
(for manufacturing and bulk spill cleanup)
RESPIRATORY PROTECTION
Use NIOSH/MSHA approved chemical caroidge respirator for
operaons which may result in employes exposure above the Permissible
Exposure Limit (PEL).

VENTILATION Use local exhaust veatiladon for operatons which may result in
employee exposure above the PEL.

PROTECTIVE GLOVES None required under normal use. PYVA (polyvinyl alcchol) gloves are
recommended for operations which may result in repeated skin contact,

EYE PROTECTION Safety glasses are considered adequare for normal use.

OTHER PROTECTIVE EQUIPMENT
None required

[X. SPECIAL PRECAUTIONS
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING
. DANGER: Extremely flammable. Do not store near heat, sparks or open flame.
. bo oot inhale vapors; use in weil vendlarted area.
. Avoid eye and prolonged skin contact.
. Do not drink or swallow contents.

. Contents under pressure; do not store at temperatures above 120°F.

OTHER PRECAUTIONS
QObserve all requirements of plant, company or government regulagons.

KE=P OUT OF REACH OF CHILDREN.

Caopyright © 1989, Document: MSDS0254, January 24, 1991 Page 6
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3 MATERIAL SAFETY DATA SHEET

. PFRCOUCT IDENTIFICATION

Manufaciurer: WD-i0 Campany Teleshone:
Address: ?:CS'I Cudzhy Placa (82110) Smargency Only: ?cffég’ 42%- QQOO
0. Sox 80807 Informaticn: (6-13
[ » 0 o, ‘ . ) 27:" l4CO
San Diege, Califonia: Chemicat Name: Crganic Mixturs
g2n38-s021
Trace Name: WE-4Q Bulk Uguid
I. HAZARDOUS INGREDIENTS
Chamical Name CAS Number % ACGIN/OSHA
Allchazz Percleum Distllates 80E241-3 70 160 pem (P
Pezciewm 2aze Ch 84742657 >20 § mg/M3 (TWA)
Nen-ha==rdsus Ingrecients < 1Q
Hl. PHYSICAL DATA
Boiling Pcinc 3C0*F ({minimum) Svaperation Ras: Not cesrmined
Vapeor Cansily (air =13 Greater han 1 Vager Prossure: 'Not dsterminad
Sclubility in Wazer: nsciuxle Appearancs: Cicudy figie amber
Sgeciic Gravity (Had= 1) 800 @ T0°F Caert Cimaracerisdc odor
Perzan: Vgiatls (voiumel: 7485 vee: 276 grams per itar
V. FIRE AND ECLOSION
Fash Foinc Tag Cpen Cup 118°F (mintmim)
Fammakia Urnns: - {scivent porticn) [Lai] 1.0% [Uai] 6.0%
Extnguisning Macias CC,, Ory Chemiczl, Fcam
Scacal Fra Fighting Procedursss Nons
Urnusual Fire and Sxplesion Hazargdss Nons =

V. HEALTH HAZARD /[ RQUTES) CF ENTRY

Tareshcilg Umit Value
Alipnasc Saccieum Oistiilares (Stocears scivang lcwast TLY (ACSIH 1CQ pemu}
Symptams ot Cversxposury
Infraiation (Sraathing): May cuizse anesthesia, headachs, dir=inmss, naussa and uToer respiratcry ritatien.
Skin' Contace: Mayax...drymgds&cnandum
Eye Camtsct: May cmzse rizmicn, tearing and rechesx.
Inge=<on (Swailcwed): May cxuse rriosicn, mausaa, vomiting and darmes
Frat Ald Energency Procedures -
uzgesu:n (Swallowez): 0g act (nduce vormitng, saek madical aterton.

Eye Conmc: Immadiaraty fusn gyss with large amowTs o wamer ior 1S Z=nutes,
Sxin Contac: Wash with scan and water,
nratarsn (Sraatting): Ramcwe © fesnt air Give arTical raspiaton i necessary, if ..:-a:::-x:-— s gitficuit, give
cxyger.
CANGES!

It swalowsd =an anter luncs and may e==a chamical pneunsnifz. Do nct incuce
vemiting, Call Physician immezizaly.

Suspe=izd Cancsr Agert
Yes Ne_ X The cmporenss in s MixTure have Ssen found 0 & nencxrsincgenic

Asgimszsn Hazard:

Zy NP, ARG ang CSHAL




' e ) <3,
Y 1a *SZ 14152 WD—d ATLANTA, SR _§
= =] P . o No ‘C

VL REACTIVITY DATA

Stamdiry =L S S . Unsahie
Consiiznse = aveis TONA
o~ Incernzareniiitgs - - Shong exiizing materials
? Hammrasus decampcsition grodusss Tharmal dacszpesion may yield c2r=cn monoxica
andler carben dicxids,
Hasseass solvmardsnon: May comur WU ot eamr X -

VIiL SFILL OR LEAK PRCCZ=DURES
Sl Rasponse Arocedures
Absoreh small quansiies with sand, earth, mwdnsy, Larne uareg pyom ez fank

Waxzp Olscosal Methez
cineree Uguid, bury sanuratad ansortent 1 land 4L Qisoosa of t acsoreares with oo, state am:i

fecerai reguisticns. :

VL SPECIAL HA.NDL.NG INFSRMATICN

Ver—iz=an: Sufficen? iz xeep soiverit vager /sss Twan TLY.

Fespirazsry Prote=ion: Acvisad whan concenmations sxzser TLWL

Prataceivg Gicves: Acvized = prevent pessibie skin rZztion,

Eye Protecion: Acproved sye grolacion B safeguard against poteryal aye :mm::,

irizazien or Surg
Cther Froiactive Sguicmant None requirs<.

X SPECIAL rRECAU'I'IONS
Kees Som open flame, do not =ka mtarnally, Avoid exsessive inkaiarian of spray partcias. Keﬂg ram c.‘mdm

X. THANSPORTATION DATA
Romestz Surtace

| Desangtom PeToieum Distllate Miz=za

: Hazae Cla=< Commustia Liguid
D No.: UN 1288 .
Lakel Bsquirad:  NCNE, for cannainars lass San 160 Gailens .
Domesziz Alr .
Cescesia Peatrzigurst Clstilare Mixeos
Hazarg Cass: Comoustble iguid N

Laral Facuiracs  NONE, for corzziners lass than 110 Gallerns

»
SIGNATURZ: _A. Miles \\\‘LL-QL@ = Tecmnical Diractzr

REVISION DAT= Mar=a 1920 SUPERASEDES: _ Acrit 1988
NA = Nz spplicanie NCA = NG 223 avaitatia < = Lacx i=nt > = Maora than
/—\ ‘; *
s Vo Coeve T8 TISTSAN, Benrues ASTeIion And MACETINANCITNes it harein Uw ralacla, However, D2 o2 3 SrTCEG wWtlioIit warTIaYy,

ATDBEDed o ifrousd T 3 ha umers rasporenmlty 2208 T IaterTTg sxia Aoy Ty g of TUS OIS ANA ASRLME (L33, JNTICE X XDErSA,
| Erem 2 SonecuanSil, WaEng rom it wee. 2eicrs uIINg DO, 4l 20wl



APPENDIX D
HEALTH AND SAFETY FORMS

Accident/Injury/Tliness Report Form
Accident/Injury/Illness Status Report Form
Heavy Equipment Inspection Forms

Instrument Calibration Logs

Air Monitoring Instrument (Direct Reading) Logs
Fire Extinguisher Checklist/Inventory Form
Daily Safety Meeting Log

Project Site Safety Inspection Checklist (weekly)
Cardinal Safety Rules

Activity Hazard Analysis



== ' ACCIDENT/INJURY/ILLNESS FQIm Uuos

{ = REPORT FORM | H e S Dent.
: Health & Safety Use Cn
0 3M, Corporation Q Accident Qinjury  Qlllness v Y
Property Oamage  Q Yaes Q Na Casa %
Vahicia Invoived QVYes QNe Q First Aid Oniy
Q Meadicai Treatmant
Q Lost Warkdays - Restrictad Activity
Q Lest Warkdays - Away frem Wark
Q Fatafity
zact Data and Tima of Incidant im. e——p.m. Shift Q1st Q2nd Q3rd
OHM CORPCORATION

(Empioyee’s Homa DivisiarvRegional CificasSubsidiary)

Addrass

Ciy Stata

'ROJECT IDENTIFICATION (Project Raiatsd Incidants Only)

Broject No. Project Start Data Complaticn Date

-acation (Full Addrass)

Telephcna Project Managar

MPLOYES INFORMATION

“mployae’s Full Name Empiloyea Na.

] R}w dar Full Time Q Reguiar Part Tima Q Tamporary Q Non-Employee

‘ion.  .dress

Jate of Binh Age Social Security No. - - Sex QM QF
job Tile : Daepartmant Data Hired
Langh of Empioyment QI Training, Q Mes. Q____Yrs. Time in Jeb Class Qln Training, Q Mos. Q____Yrs.

Jamae of Empioyaee’s Diract Suparviscr
Suparvisian at Tima of Accident  Q Directly Suparvisad  Q Indirectly Suparvisad  Q Not Suparvised
3pecific Locatian Whare Incidant Occurred

QOHM Faciity Q Prject Sita Q Cthar

e Wham Was Inddant Reparted? i Whan?

Witnass Nama/Address

Nitness Job TitlerRaeasgn in Area

Dascribe Empicyea’s Job Outias Baing Parfcrmed Whan Injurad

Va
De  Fully the Events Which Rasultad in the Accidentinjury/iiness

PLEASE CONTINUE ON BACK OF THIS FORM



(Use Extra Page if Neadad)

Fy ~.
£

Dat tha Injury/lliness in Datail; Indicate Part of Bady Affactad

Nama ot ChjecSutstance Which Directly lhiurad Employee

Has/Will Employee Seek Treammam? QYes QNo Did Empioyse Dia? QYss QNo

¢ Nama/Address of HospitalDocar

Describa Treatmant Givan

Was Employee Able To Return To Wark? QYss QNo
.HEYES: QReqularWork Q Wark with Restricted Activities

Restrictian

It NO: Date Lost Time Began DatasEst. Data To Returmn

ldifr\ “arsanal Protective Equipment Usad by Injured Employee

.- What Training or {nstruction Mad Baan Givan?

How Cauld This Accdant Have Been Prevaentad?

Camrrective Aciion

Ara You Reparting This Incidant as an Industrial lnjury/Mlnass? QYes QNo

Signatura (Empiayas) Data
Signarure (SupvrManagar) Data
Signartura ‘ (Safaty Ctlicar) Date
S~ re (Proj. Managar) Dats

Sigring This Asport does Nat Cansttute Cactification of an Industral Claim
DISTRIBUTION Criginal Te: Divisian Secratary at Empicyaea’s Homa Cltica

Copy To:  Q Corporate Health & Safaty Q Regicnal Haaith & Safaty Manager
Q Project Managar Q Site Safary Fie




/%:—. rOrM yuan
\E ;:15 Dagt.
OHM Corporation
—
INJURY/ILLNESS STATUS REPORT
*mployee Sociai Security Na. - -

Phene

Home Addrass

Job Title Heme Divisicn

Date/Tima aof Injury/liness am. Location: QCHM Fadlty Q Prcjscz Sits

—_— pm. Q Cther

DOascotion of Injury/liness

e e . AUTHORIZATION TO RELEASE INFORMATION

1 hareby authorize ail physicians, hospitals, clinics and ail persans to discuss with, and reiaasa to CHM Carparatian and its authorized agents,
any information ar copias thereof acguired in the course of my axamination or treatment far the injury ideatified abovae. This autharization shall

not extend to any aother madical candttion, past or prasent, uniess the same is causaily or historicaily ralavant or raiatad ta tha injury rafarrad

to abave.

Employea Signature

Data

— D D e S GEN SN G D D NS R SR, G = SN R U N CE ——— e G S S —— U S— — ——

PHYSICIANS OR MEDICAL PERSONNEL TO COMPLETE REMAINDER OF FORM

WORK STATUS

Q Pudent may recarn ™ work wid? no imimsons

m_
‘au.

.+ @ Pudent may recam B work on
Cam
Wit imitagons indicated. These resTicions are in

effect ol . or untl Reevakanon
Cazs
ornt
Cae
Pudent may work _______ hours in a work day.

Q) Padent is wrally incagacitated at Tis e, Patent

DEGREE=
Q) Sedentary Work. Ufing 10 pounes mazimum and
eccasionally (ling and/or CaTyiNg suct ADCES as
docxags, eagers, and sl wols, AlTiougn & ssdencry
08 is dedned 23 onNe which INvolves STNQ, 2 CAEIN
amount af walking and scaxing is aftan neceisary in
caTying Ot jod dies. Jobs e sedertzry € waking
and sTanding Ue reqUred Sty SISOy and ater
Sedentify CrUANR AM MAL
Q Ligin Work, Liling 20 pounids mazimum widy
equerz liling anc/or Garrying of DI wesghing Ud O
10 pounds. Sven TIBUGH N waight liltad may e onty 1
negigibie AMount, & {00 iS 4T TS CALAQOrY witern
requires waiking of sENGINgG B 2 ugrmificant deqree or
wrien it invorves 3ENQ MAst of e OMe wadt 1 aegree
of pusning and auling of m ana/or feg CoNTINL,
QO Medlum Work. Liling 50 pounds Mazumum wi
Frequent 1ifing and/or CarTyng of COMCS WeGing U ©
25 pounas,
Q) Heavy Work. Liking 100 pounds maximurm wity
frequant lifing andfor camyng of SOMCS weigning uo ©

LIMITATIONS
1. The papent may:

2. Standiwaik
Q None Q 14 hours
Q +snours Q 53 hours

B St
Q1-3rous Q3s5hows
Qsahous

& Orive
Q 13 nours Q3s5houns
Q 53 hours

2. Papent may use tands or receagve:

Q Singie grasng
Q Foe manouason

Q Pusning & ouling

3. Pagent m3y usa faet for repetive MOvermant 2% in

eperatng foot coneis:

Q Yes

4. Pudentis abie ©:

QNe

will be reervaiaiad on - 0 pounds. Frequenty Oozasionady  Not a All
Q Very Heavy Wark, Liking ogjecss in excess of 100 2 Send .0 Q Q
pounds wet requent ifting end/or GTyng of 9ojecs 2. Squat—..d Q Q
weighing SO bounds or mare. e Gmo 2 Q Q
PHYSICIANS REPORT  Refarred ta company physician
2 Patient refarec/admimtad:
Oiagncsis - '
ic Wham
Pragnrasis
9 Addrass
Cther '
Phana
a
s ‘ Qata Time

Data of this Raport

Addraess

Physician's Signatura

Phona

. Wirnte - OHM
Carary - Sme Cooy

16406 U.S. Routa 224 . - P.0. 0% 551 - Findlay, OH 45339-0551 « (419} 425.4054



HEAVY EQUIPMENT
DAILY INSPECTION LOG

Equipment Description:
(WNamesSerial No./Model No.)

Date Mobilized: Week Ending
_——— —— — . 4
Itam Insgpected/ Mon./ ~Tues./ Wed./ Thu=z./ Tzi./ Sac./

Data Iaspected

Windshield

Seat Belts

3ack-uw Alar:

Fire Ix=ingquishe=

Svdraulics (leaks)

Stegaxing Pi

Inspec=ad Dby:




— AIR MONITORING INSTRUMENT
(LEL/O,/PID/FID/HCN/ES)
CALIBRATION/MAINTENANCE LOG

Type Instument: Date:

Model Number: Performed By:

QOHM or Serial No:

Battery Check: , Calibration Data
Instrument Zero
Calibration Standard:
Alarm Check/Set:
Instrument Response:
Caﬁbrau'on Respone:
- Maintenance Performed:
., sensor, lamp, battery replacement) Span Setting (PID/FID):
0, Calibraton Setting:
Notes:
General Condition of Instrument:
Comments: Battery Last Charged: _/ / Duratdon of Charge:
Other:
:LL e .




DIRECT READING INSTRUMENT LOG

mmmmﬂmmmmmmﬁhmmwmmm

Project: Job No.:
Date: Operator:
Instrument: Calibration:
Amy, Component, Oate
Sampling Technique:
Sample Interval:
Background Reading:
Action Level/Response:
Time Location Reading (units) Detection Limit (Scale)
Vane

il
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f\OHM Corporarion

T PORTABLE FIRE EXTINGUISHER CHECKLIST

Office/Shop Locadon

INVENTORY

Serial No. Locaton Serial No. Location

o Inspection Points

‘ 1. Fire exn'ngm'sher is in assigned location
" 2. Accsss is not obstructed
3. Fire extingnisher is fully chzrgcd

4. Lock-pin in placs
5. Test tag attached and current , -

INSPECTIONS COMPLETED

J'amé.ry July
February : Aungust
March ' September
April October
May November
E_f-\;
— .. Jume . _ . - ...-_.--,-_-..ngembexf..- S,

v ST 0l W cumran s .
R~ _'Zx‘;" Wﬂ— mm*mwmm T LSS IR AT
TR R D TRl Sl L e ML TN, AR AL DL LT TN I Y, 1 e VNI TR TRV R TR SOMII IS TSI A 2 TR D TR
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" OHM Corporation

I

I

DAILY SAFETY MEETING LOG

Date: Cliear

Specific Locaton: ' Job No.:

Protective Clothing/Equipmeat:

Chemical Hazards:

Physical Hazards:

Emergency Procedures:

. Hospital/Clinic Phone:

Hospital Address

EMS Phone:

Special Equipment:

Other:

Name Printed: - Signamre:

Mezdng Caonducted By:

Name Printed Signarure



DAILY SAFETY MEETING LOG

(CONTINUATION PAGE)
Dare: - Clieac
Spedific Locadon: _ Jab Na.

SAFETY TOPICS PRESENTED:
ATTENDEES:

Name Pronted:

Signature:
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OHM Corporation
OHM Corporaton
Project Site Safety [nspection Checklist
Projez Name:
Project Number:
Project Locadon:
Site  Supervisor:
Inspector’s Name:
MEDICAL AND FIRST AID YES NO
L Are First Aid Kits accessibie and identified?
2 Are emergency eye wash and safety showers available?
3. Are daily logs for first aid preseat and up to date?
4.  Are First Aid Kits inspected weekly?
ZERSONAL PROTECTIVE EQUIPMENT
1. Have levels of personnel protection been established?
2 Do all employees know their level of protection?
3. Are respirators used decontamirated, inspected, and
stored according to standard proczdures?
I 4. Have empioyess been fit-tested?
: _ 5. Is defective personal protective equipment tagged?
6. Does compressed breathing air mest CGA Grade “D*
minimum?
7. Are there sufficieat quantities of safety equipment
and repair parts?
8 Does Level D protecdon consist of safery glasses,
hard hars and ste=l toe boots?
. EIRE PREVENTION
L Is smoking prohibited in flammable storage areas?
2. Arc 8re lanes established and maintained?
3. Are flammable dispensing systzms grounded and bonded?
-4, Are approved safery cans available for storage of
flammable Liquids?
5. Has the local Sre department bezn contacted?
6. Arc fire sxxinguishers available near refueling areas?
AIR MONTTORING
L s air monitoring being conductzd as required by the
. site safety plan?
2. Are air monitoring instruments calibrated daify?
3. Is the air monitoring logbooks up to date?
— 4. Arc user manuals avatlable?
4 5. Are instruments clean and charged?
e e o R . 0 it S - O T — T —— T eerr i
L - — .~ I R R T AR N TP




1.  Are fire sxinguishers present at welding and curring operations?
— 2 Are confined spacss; such as, tanke, pipelines, and trenches; tested
y prior to curting and welding operations?
3. Ars Hot Work Permits availabie?
4. Are proper heimets, goggies, aprons, and gioves available for welding
and cuning operations?
5. Are welding machines properly grounded?
6. Are axygez and fue! gas cylinders stored a minimum of 20 fe=t apart?
7. Arc only rained personnel permiged to operate welding and camting
equipmeat?

EAND AND POWER TOOLS (29 CFR 1926 Subpart )

1.  Arc defective hand and power tools tagged and takea cut of service?
2. Is eye protection availabie and used when operanng power toals?

3. Are guards and safety devicss in place onr power tools?

4, Are power tools inspected before cach use?

5. Are non-sparking tools available?

MOTOR VEHICLES

1 Are vebicles inspected daily?

2. Are personnel licensed for the equipment they operate?

3. Are unsafe vehicles tagged and reported to supervision?
- 4. Are vehicles shut down before fueling?

5. When backing vehicles, are spotters provxd
6. Is safety equipment on vehicles?

— 7. Are loads secure on vehicles?
i 8. Are vehicle occupants using safety belts if provided? -
. EMERGENCY PLANS
1 Arec emergency telephone nombers posted?
2. Have emergency escape routes been designated?

3. Are employess familiar with the emergency signal? -
4. Has the emergeacy route to the hospital been established and posted?

L1
i

MAJTERIALS HANDLING

1. Arc materials stacked and stored as to prevent sfiding or collapsing?

2.  Are flammables and combusables stored m non-smoking areas?

3. Is machinery bracsd when persomnel are performing maintenancs?

4, Are tripping hazards labeled?

5. Are semi-mrailers chocked?

6. Are fixed jacks used under semi-trailers?

7. Are riders prohibited on materials handling equipment?

8. Are canes inspexed as prescribed and logged?

9. Are OSHA approved manlifts provided for the lifting of persommei?
"10. Are personnel in maniifts wearing approved fall protecdon devicss?

1.  Has a firc alarm been established?
2. Do empioyess know the location and use of all fire extinguishers?
3. Axcm:c:nngtmnn.locnnonsmaxkzd? e e ier menms

- ve s - e 4 b e — [ o— e
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FIRE PROTECTION (Continued)

4. Arc combustible materials segragated from open James?

strucrural integricy? (Le. group pin in placs, no unapproved splicss)
9. Arec warning signs exhivited on high voltage equipment (250V ar greater)?
10, Is extension cord inspection documented?

# . 5. Have firc =xinguishers besa professionally inspecsed during the last year? '
" 6. Are fire sxtinguishers visually inspecred monthiy?
!
ELECTRICAL (29 CFR 1926 Subpart X)
1L Is elecrical squipment and wiring propesly guarded? '
2. Are clscmrical lines, sxxansion cords, and cables guarded and maintained
in good condidons?
3. Are extecosion cords kept our of wet areas?
4. Is damaged ciecrical equipment tagged and takez out of sexvics?
5. Have underground clectrical lines been idendfizd by proper authorities?
6. Has posidve lock-our system been estabiished by a cerufied project electricdan?
7. Are GFCT's being used as ne=zded?
8. Arc cxxeasion cords being inspected daily for ground continuity and

CRANES AND RIGGING (29 CFR 1926.550)
L Arc canes inspected daily?
2 Are cane swing areas barricaded or demarked?
3. Isall nggmg cquxpmcn: tagged with an idendfication number and rated mpam}/’
) 4. Is rigging equipment inspection documented?
S. Are slings, chaing and rigging inspected before sach use?
— 6. - Are damaged slings, chains and rigging tagged and taken out of service?
7. Are shogs padded or protected from sharp cornexs?
; ~ 8. Do employess keep dear of suspended loads?
9. Are employess in the fift area wearing hard hats?

COMPRESSED GAS CYLINDERS

L Are breathing air cylinders charged only to prescribed pressures?
2. Are like cylinders segregated in well ventilated areas?

3. Is smoking prohibited in cylinder storage arcas?

4. Are cylinders stored secure and upright?

5. Are cylinders protected from snow, rain, ete.?

6. Are cylinder caps in placs before cylinders are moved?

7. Are fuel gas and 02 cylinders stored a minimum of 20 fect apart?
8. Are propane cylinders stared and used outside the structure?

SQéE'EQLDIHﬁ (29 TR 1926.451)

Py 9. Arcall pinsin piac. and whesels locked?
0. Is pcnmcz:r guammg (top rail, mid ml and toe board) preseat?

- R v i e .
* ag—e ‘ --—d— - - —

L Is scaffolding placed on a flar, Srm surfacs?

2. Are scaffold pianks free of mud, ics, grease, cte?

3. Is saaffolding inspected before ecach use?

4. Are defectve scaffoid parts taken out of sexvice?

5. Does mobile scafold height exesed 4 times the width or base dimension?

6. Does scaffold planking overiap a minimum of 12 inches?

7. Does scaffoid planking extead over end supports betwesn 6 to 18 inches?

8. Are cmplovc..s restriczed from working on scafolds during storms and high winds?
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WALKING AND WORKING SURFACES

L Ar:laudc—saTv'peIor'I'ypcII’
2. Are accassways, stairvays, ramps, and ladders clean of ics, mud, snow, ar debris?

3. Arc ladders being used in a safe manner?

4. Are ladders kept out of passageways, doors, or driveways?

5. Are brokea or damaged ladders tagged and taken out of servies?
6. Arc metal laddess prommt:d in electrical servics?.

7. Are stairways and floor openings guarded?

8  Are safery fest installed on straight and extension ladders?

9. Is general housekezping up to OEM standards?

10. Are ladders ded off?

SITE SAFETY PLAN

Is a site safety plan available on site or accsssible to all employess?
Does the safety plan accurately reflect site conditions and tasks?
Have potendal hazards been described to employees on site?

Is there a designated safety official on site?

Have all employess signed the acknowledgemest form?

SITE POSTERS

R P

1 Are the following documents posted in a prominent and accsssible area?

A, Minimum Wage
B. OSHA Health and Safety
C. Equal Employment Opportunity

- SIIE CONTROL

1. Arec work zones cicarly defined?
2.  Are support trailers located to minimize exposure from
a potennal release?
3. Arc support trailers accessible for approach by emergency vehicies?
4. Is the site properiy secured during and after work hours?

EEAVY EQUIPMENT (29 CFR 1926 Subpart O)

Is heavy equipment inspected as prescribed by the mannfacrarer?

Is defectve heavy equipment tagged and taken out of service?
Axepm]camadsmdmsmspecmdforbadapam:ndpmpcdmz
Ishcavycquxpmmshntdmfctﬁmﬁngandmmtmanc:’

Are back-up alarms installed and working on equipment?

Are designated operators only operating equipment?

Are ridess prohibited on heavy equipment?

Are guards and safety appliancss in placs and used?

PRAMAPP P

EXCAVATI ON (29 CZR 1926 Subpart P)

1L Has a "competent pcrson' been designated to supervise this excavation activity?
2. Have udlitcy companies been advised of excavation activities?

3. Prior to opening excavadons, are uglities located and marked?

4. Has a professional ezgineer evaluated all excavations greater than 20 feet decp?
5. Is there rescue sguipment on-sits and acesssible to excavation?

v e - m—
b4
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EXCAVATION (29 R 1926 Subpart P - Continued)

8 Has exavadon grsater than 4-fect desp besn monitored for hazardous atmospheres
£ (Le. LEL/02 dedci=ncy)? -
9. Are ladders used in excavadons over d-fest deep?
10. Are ladders preseat every 25 fest?
1. Are barriers ie guardrails or fenscss placed around excavadons near
pedesoian or vehicls thoroughfares?
12, Is excavaron inspeczed dailv by competent persons and documented?
CONTINED SPACES (Propased Regulation 29 CFR 1910.146)
L Have employees besa rained in the hazards of confined spacas?
2 Are confined spacs permits available on project site?
3. Is the contractors confined space safety proc=dure om the projec? ,
4. Has a rescue plan been estabiished?
PERSONNEL DECONTAMINATION
1  Are decontamination stations set up on site?
2. Are waste receptacles available for contaminated clothing?
3. Are steps taken to contain liguids used for decontamination?
4. Have decontamination steps and procedures been covered by the
site supervisor or safety offical?
5. Is all personal protective equipment and respiratory equipment
i being cleaned on a daily basis?
- EQUIPMENT DECONTAMINATION
i L Has cqmpmcnt decontamination been established? -
3 .2 Is contamination wash water properly contained and disposed of?
3.  Are all pieces of equipment inspected for proper decontamination
before leaving the sita?
- 4. Is all equipment being cleaned on a daily basis?
EAZARD COMMUNICATION (29 CFR 1926.59) .
L Is thers a written program on-site?
2. Is there a MSDS EQR EACH CHEMICAL present on-site? —_— ——
3. Are all containers properly labeled, as to contznt, hazard? -
4. Have employees been trained on chemical hazards? '
5. Are employee’s trained on chemical hazards while doing non-routine tasks?
6. Do employees (inciuding subcontractors) know and understand the acute and
" chemical effects of exposure from the chemicals on-site?
7. Have all subcontractors signed the Haz-Comm acknowiedgement form?
I bave reviewed this inspection checklist with the safety inspector and fally understand the recommendation
and will make every actempt to correct them immediately.
Signature Rate
Site Supervisor:
— Project Manager:
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OHM Remediation Services Corp.’
" CARDINAL " SAFETY RULES

|

® No failure to report Accidents/
~Injuries immediately; No
misrepresenation of injuries

® No failure to comply with all
safety requirements,
- procedures or policies

No illicit drugs/alcohol
No fighting
No horseplay

No malicious destruction of
company property

® No firearms

“Failure to comply with these rules will result in Immediate discharge.




ACTIVITY

EM 385-1-1

1 Oct 92

Irincipal Steps

Identify the principal
steps involved and
the sequence of
work aclivities

HAZARD ANALYSIS
ANALYZED BY/DATE REVIEWED BY/DATE
Potential H1azards Recommended Controls
Analyze each principsl Develop specific controls for each
step for its potential potential hazard
hazasrds

Equipment To Be Used

Inspection Requirements

Training Requirements

List equipmentmachinery
to be used In conducting
the work activities

List inspection requirements for the
equipmenUmachinery listed

Determine requirements for worker training, Including hazard communication
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