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1.0 INTRODUCTION

Under Delivery Order No. 0083 Modification 1 of Navy Atlantic Division (LANTDIV) Contract
N62470-93-D-3032, OHM Remediation Services Corp. (OHM) will provide labor, equiprent and
materials necessary to construct and operate an interim air sparging remediation system at Camp
Lejeune. North Carolina. This Remedial Action Work Plan (RAWP) describes OHM’s approach to
implementing the Interim Remedial Action (IRA) at Site 35, Camp Geiger Area Fuel Farm. The
elements of this RAWP are based on the information in the Revised Proposal for Construction of Air
Sparging System dated July 26, 1996: Phase 1. Interim Remedial Action Specifications dated August 14,

1997: and Final Basis of Design for Phase I, Interim Remedial Action dated August 14, 1997,

This RAWP identifies and describes how OHM will implement the major tasks associated with
supplving. installing. operating. and monitoring operation of the Phase 1 air sparging system. This
svstem will be used to remediate shallow groundwater contaminated with petroleum products and
solvents at Site 35 as it migrates toward the site boundary in an area along the southern side of the

proposed right-of-way for the U.S. Route 17 Bypass. It includes the following sections:

e Section 2.0 Pre-construction Activities

o Section 3.0 Design Basis and Criteria

e Section 4.0 System Construction Tasks and Methods
e Section 3.0 Electrical Power Installation

« Section 6.0 System Start-up

«  Section 7.0 System Monitoring

o Section 8.0 Transportation and Disposal

¢ Section 9.0 Reporting

«  Section 10.0 Project Schedule

i1 REMEDIAL ACTION OBJECTIVES

The objectives of the Phase [ [RA are to: 1) asSess the applicability of air sparging technology to
address shallow groundwater contamination at Site 35; 2) provide pilot data to evaluate effectiveness,
implementability, and costs of a full scale system: 3) obtain design parameters for a full scale system
design: and 4) assess the potential impact of fugitive emissions in the vicinity of the proposed highway
project for the Route 17 Bypass. This plan details OHM’s plan for construction, operation, and data
collection of an in-situ air sparging (IAS) system with a 100-foot long air sparging trench at Site 35. The
system shall function as an IAS "curtain" and is intended to remove contaminants as the plume travels
through the curtain. Data obtained from this full-scale IAS system will allow evaluation of the IAS

technology and assessment of its effectiveness in remediation of shallow groundwater contamination.

OHM Project 17536 WP Operable Unit No. 10, Site 35 October 1997
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environment, and verify that air emissions will not impact the proposed hlghwa y project.

improvements will be recommended for the full scale remedial action. The ultimate objective for the

full scale system is to treat groundwater passing through the air sparging curtain to levels presented in

1.2 SITE BACKGROUND

Site 35 at Camp Geiger refers to a former fuel storage and dispensing facility. Camp Geiger was
nstructed in 1945, Originally. the Fuel Farm ASTs were used for storage of No. 6 fuel oil. The

e tanks (AS rc a numn house. a
e tanks {A>1s), a pump nouse, a

d dat
the Fuef Farm was converted for storage of other petroleum products including unleaded gasoline. diesel

fuel, and kerosene. These

, an < 1

fuel loading/unioading pad, a

jun

oil/water separator, and a distribution island. At some unrecorde

underground storage tanks (USTs) in use at Camp Geiger and the nearby New River Marine Corps Air

Station. The tank farm was demolished in the Spring of 1995. Soil remediation activities were
conducted by OHM between the Spring of 1995 and the Spring of 1996. Numerous monitoring wells
have been installed at the Site 35 to define the extent of dissolved-phase groundwater contamination.

[y
Lo

SITE DESCRIPTION

Camp Lejeune is located in Onslow County, North Carolina, and covers approximately 234 square
miles. Camp Lejeune is bisected by the New River, which flows in a southeasterly direction and forms
a large estuary before entering the Atlantic Ocean. The west and northwest borders of Camp Lejeune
are defined by U.S. Route 17 and State Route 24, respectively. The eastern border is defined by the
Atlantic Ocean shoreline while the City of Jacksonville, North Carolina, borders Camp Lejeune to the

north. Figure 1 provides a vicinity map.

Camp Geiger is located at the extreme northwest corner of Camp Lejeune and is comprised of a
mixture of troop housing, personnel support and training facilities. The main entrance is located along
U.S. route 17 approximately 3.5 miles southeast of the City of Jacksonville, North Carolina. Camp
Geiger is roughly bounded by Brinson Creek to the north and northeast, an abandoned Seaboard Railroad
right-of-way to the east, Curtis Road to the south, and U.S. Route 17 to the west. Site 35, Camp Geiger
Area Fuel Farm refers to a former fuel storage and dispensing facility that was located just north of the
intersection of Fourth and "G" Streets as illustrated on Figure 2 Site Layout.

'Y Tt 1122 ™ r\uﬂﬁ-l_ikrru‘\ -
VL FTOJCCL 1 /2050 WP WPCTdiuIC UL IN



&

N\,

HM Remediation

Services Corp. I]\/TR OD U(:‘TIOJV

¥ =

The full scale horizontal air injection trench will be installed in a relatively flat field just north of
Fourth Street along the south side of the future U.S. Highway 17 Bypass right-of-way as illustrated in
Figure 2. Groundwater is approximately 6 to 8 feet below land surface (bls) and flow in the surficial
aquifer was determined to be to the northeast towards Brinson Creek. The surficial aquifer extends from
ground surface to a semi-confining layer located at approximately 40 to 44 feet bls. The surficial aquifer
typically consists of sequences of fine-grained, coarse sands, silt, and clay. The Castle Hayne semi-
confining unit consists of dark green silt with some shell fragments and sand. Scattered clay and peat

lenses have heen observed between 22 feet bls and the land surface.

Extensive groundwater contamination was observed in the surficial aquifer along both the upper and
lower monitored intervals. Fuel-related contaminants are more prevalent in the upper portion of the
surficial aquifer and solvent-related contaminants are more prevalent in the lower portion of the surficial

aquifer.

1.4 SUMMARY OF PREVIOUS INVESTIGATIONS

The following is a list of previously conducted site assessment studies conducted for the subject site:

+  WAR, Initial Assessment Study of Marine Corps Base, Camp Lejeune, North Carolina, 1983

e ESE, Final Site Summary Report, MCB Camp Lejeune, September 1990

s  NUS, Draft Field Investigation/Focused Feasibility Study, Camp Geiger Fuel Spill Site, MCB, Camp
Lejeune, NC, 1990

¢ Law Environmental, Final Report of Underground Fuel Investigation and Comprehensive Site
Assessment, Camp Geiger Fuel Farm, MCB Camp Lejeune, NC, 1992

+ Law Environmental, Addendum to Report of Underground Fuel Investigation and Comprehensive
Site Assessment, Camp Geiger Fuel Farm, MCB Camp Lejeune, NC, 1993

+  Baker Environmental, Inc., Interim Remedial Action Remedial Investigation/Feasibility Study for
Soil, O.U. 10, Site 35, Camp Geiger Fuel Farm, MCB, Camp Lejeune, NC, 1994

e Baker Environmental, Inc., Final remedial Investigation Report, Operable Unit No. 10. Site 35,
Camp Geiger Area Fuel Farm, May 1995

e Baker Environmental, Inc., Record of Decision (ROD) for Surficial Groundwater for a Portion of
Operable Unit No. 10 Camp Geiger Area Fuel Farm, May 1995

» Baker Environmental, Inc., Final Interim Feasibility Study, Operable Unit No. 10, Site 35, Camp
Geiger Area Fuel Farm, July 1995 :

+ Baker Environmental, Inc., Draft JAS Treatability Study Report, Operable Unit No. 10, Site 35,
Camp Geiger Area Fuel Farm, November 1996

OHM Project 17536 WP Operable Unit No. 10, Site 35 October 1997
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« Baker Environmental, Inc., Draft Supplemental Groundwater Investigation Report, Operable Unit
No. 10, Site 35, Camp Geiger Area Fuel Farm, November 1996

« Baker Environmental, Inc.. Draft Feasibility Study, Operable Unit No. 10, Site 35, Camp Geiger
Area Fuel Farm, January 1997

«  Baker Environmental, Inc., Site 33, Pre Interim Remedial Action Field Investigation Letter Report,
June 1997

1.5 REFERENCES

The following reference documents were utilized as the basis for preparing the elements of this
RAWP:

«  OHM Remediation Services Corp.. Contract N62470-93-D-3032. Delivery Order 083, Modification
1, Proposal for Construction of air Sparging System, O.U. 10, Site 35, Camp Geiger, MCB Camp
Lejeune, N.C., July 26, 1996

« Baker Environmental, Inc.. Site 35, Final Basis of Design for Phase I Interim Remedial Action,
Operable Unit No. 10, Site 35 - Camp Geiger Area Fuel Farm, MCB Camp Lejeune. North Carolina.
August 14, 1997

o Baker Environmental, Inc., Specifications, Phase I Interim Remedial Action at Operable Unit No.
10. Site 35, MCB Camp Lejeune, North Carolina, August 14, 1997

o Baker Environmental, Inc.. Site 33. Pre Interim Remedial Action Field Investigation Letter Report.
June 1997

+  Steven R. Day. Hazardous Materials Contro! Research Institute Superfund 90, Deep Groundwater
Collection Trenches by Bio-Polymer Drain Method

«  OHM Remediation Services Corp. Comments on Draft Basis of Design for Phase I Interim Remedial
Action Operable Unit No. 10, Site 35, May 15, 1997

«  Department of the Navy, Letter Response to Comment Draft Basis of Design Phase I, O.U. 10, Site
35, September 3, 1997

Pt

OHM Project 17536WP Operable Unit No. 10, Site 35 October 1997

1-4



o

2.0 PRECONSTRUCTION ACTIVITIES

2.1 PRECONSTRUCTION SUBMITTALS

The following plans have been developed for this delivery order and are to be considered as

complementary components to this work plan:

»  Site-Specific Health and Safety Plan (SHSP) (included herein as Appendix A)
»  Construction Quality Control Plan (CQCP) (included herein as Appendix B)
« Sampling and Analvsis Plan (SAP) (included herein as Appendix C)

»  Environmental Protection Plan (included herein as Appendix D)

Additional reports. certifications, etc.. will be submitted in accordance with the submittal register.

The submittal register is included in the Construction Quality Control Plan.

2.2 PERMITS

OHM will prepare all permit applications for submission by the Base as required for construction

of this remediation svstem. Permits/registration required for this project include the following:

o Utility clearances
= Base construction/digging permits
s Electrical permits

»  Well construction permits as required

2.3 PROCUREMENT

Upon approval of this Work Plan, OHM will start procurement of new equipment, materials, and
subcontractors necessary for the execution of this project. The major equipment and materials to be

procured include:

s Air sparging compressor package
*  Air sparging distribution piping

«  Porous air sparging piping

e Fittings and valves

« [Instrumentation

Specialty subcontractors may be utilized to execute certain portions of work at O.U. 10, Site 35. The

following is a list of potential subcontracted services:

OHM Project 17536 WP Operable Unit No. 10, Site 35 October 1997
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« Direct push or geoprobe services for piezometer installation
»  Electrical distribution
« Laboratory services for groundwater monitoring analyses

+ Transportation and disposal services for residuals

2.4 PRECONSTRUCTION MEETING

OHM will participate in a pre-construction meeting at MCB Camp Lejeune with Base. LANTDIV
and other parties prior to mobilization to the site. OHM representatives will include at a minimum the

Project Manager and Site Supervisor. The purpose of this meeting will be to:

«  Confirm roles and responsibilities of kev personnel and flow of communication for project
execution.

»  Review the project schedule, work hours. 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.

P

T

OHM Project 17536 WP Operable Unit No. 10, Site 35 October 1997
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3.0 DESIGN BASIS AND CRITERIA

This section of the RAWP provides a detailed description of the design objectives; remedial
technology; variances from the existing Phase [ Interim Remedial Action Specifications and Final BOD
prepared by Baker Environmental (Baker) dated August 14, 1997; and rationale for equipment selection

and sizing including design calculations.

The design objectives of this Phase [ interim remediation work plan are as follows:

»  Provide a plan for installation of 100-feet long field pilot-scale air sparing well. air compressor

system. and air sparging svstem monitoring wells.

*  Assess the applicability of in-situ air sparging (IAS) technology in treating BTEX and chlorinated
solvent contaminated shallow groundwater at Site 33 by evaluating the effectiveness.

implementability, and cost of a full-scale treatment system.
+  Obtain sufficient data to develop a full-scale system remedial design.

e Assess the impact of air emissions on human health and the environment. and verify that air

emissions will not impact the proposed highway project.

The air sparge trench for Phase [ will span approximately 100 feet perpendicular to flow over a smal!
portion of the contaminated plume at the site and is therefore, referred to as a Phase I interim remedial
action (IRA).

After the Phase I [RA performance is evaluated, adjustments or improvements will be recommended for
the continuation of the IRA (i.e., Phase II} and possible extension of the IAS system. Ultimately, the
goal of the interim remedial action is to prevent the migration of fuel and solvent-related groundwater
contamination. The overall site groundwater cleanup goals for the contaminants of concern are presented
in Table 3.1.

Table 3.1 - Groundwater Remediation Goals
Contaminant of Concern Remediation Level (ug/L) Basis
Trichloroethene (TCE) 2.8 NCWQS
cis-1,2-Dichloroethene (cis DCE) 70 NCWQS
trans-1,2-Dichloroethene (trans DCE) 70 NCWQS
OHM Project 17536WP Operable Unit No. 10, Site 35 October 1997
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OHM Remediation

SYSTEM CONSTRUCTION TASKS AND METHODS

Table 3.1 - Groundwater Remediation Goals

Contaminant of Concern Remediation Level (ug/L) Basis
Ethylbenzene 29 NCWQS
Xylenes (total) 530 NCWQS
Methy! Tertiary Butyl ether (MTBE) 200 NCWQS
Benzene | NCWQS
Ethylbenzene 29 NCWQ@QS
1.2-Dichloethene 70 MCL
Tetrachloroethene 0.7 NCWQS
1,1,2,2-Tetrachloroethane 0.41 Risk-based RGO (1)
Vinyl Chloride 0.015 NCWQS

Note:

(1) Based on a carcinogenic target risk level of 1x10°, The equation used to calculate this RGO is based
on guidance in USEPA Region I'V Bulletin, November 1995.

(2) This table was taken from Table 2-1 in the Baker Environmental, Inc., Site 35, Final Basis of Design
for Phase 1 Interim Remedial Action, Operable Unit No. 10, Site 35 - Camp Geiger Area Fuel Farm,
MCB Camp Lejeune, North Carolina. August 14, 1997,

3.2 REMEDIAL TECHNOLOGY

Air sparging was determined in the "Interim Record of Decision (ROD) for Surficial Groundwater
for a Portion of Operable Unit No. 10 - Camp Geiger Fuel Farm," signed on September 5, 1995 to be the
best available technology for remediating the contaminated groundwater. Equipment selected by Baker
Environmental, Inc. included a rotary screw air compressor system for injecting air to the air sparging

well.

3.3 MODIFICATIONS TO THE SPECIFICATIONS

With exception of the horizontal air sparging well, OHM views other components of the Phase |
system to be temporary. Therefore. OHM presents several modifications to the remediation system as

specified. The following is a summary of these changes:

+  The air compressor will be placed on a gravel base to reduce the cost of this temporary installation.

OHM Project 17536 WP Operable Unit No. 10, Site 35 October 1997
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s A weather proof enclosure will not be provided for the air compressor. The compressor will be rated
for outdoor use.
¢ A 6-feet (not 10-feet) high chain link fence with 3-strand barbed wire around the perimeter of the
air compressor compound will be provided.
o  The air sparging header piping will be routed above ground.
«  Well vaults are not provided within the trench for the three air sparging trench risers.
34 EQUIPMENT AND MATERIAL SELECTION
This section provides detailed information on individual components of the treatment svstem and
the rationale for equipment selection. Table 3.2 summarizes the kev design parameters for the air
sparging systems.
o Table 3.2 - Key Design Parameters for Air Sparging System
Air Sparging System Design Parameter/Basis
Depth to water 5.5-8 ft bls (Basis of Design by Baker. Pg. 2-10)
Confining laver +0-44 ft bls (Basis of Design by Baker)
Number of horizontal wells 1 each
Number of well vaults None
Well diameter 7 1-1.2- 10 2-inch
Distribution piping material HDPE
Sparging screen material ’ Porous Pipe or pipe with drilled holes
Welldepth S | 40-44 feet (directly on top of aquitard) ]
Well screen packing » ~ Gravel B
Horizontal sparging interval (length) 100 feet -
Pressure needed at well head 17psi(OHM caley
Header piping pressure 20 psi (controlied by regulator)
Alr sparge pipe and equipment loss 7 ’ 3 psi (OHM calc) -
Pressure capacity at compress 100psig
Total flow requirements 150 scfm, ( OHM estimate)
.
OHM Project 17536 WP Operable Unit No. 10, Site 35 October 1997
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3.4.1 Horizontal Air Sparging Well

The 100-feet long horizontal air sparing well will be constructed using a porous pipe or a pipe
with drilled holes for delivering the injected air into the contaminated groundwater with three HDPE
risers. OHM is proposing a relatively new design in air sparging piping for this application which
appears to offer some significant advantages over conventional slotted pipe relative to air distribution
and enhanced flow rates. The air sparge well will be installed just above the semi-combining clay layer
to a depth of approximately 40 feet bls using deep trench excavation methods.

It is estimated that the 100-feet long horizontal air sparging well could have a flow rate well in
excess of 1 standard cubic feet per minute (scfm) per foot. However, these high flow rates may not be
necessary to attain remedial goals. This will be determined in the pilot test. For design purposes a flow
rate for the horizontal well is conservatively assumed to be 100 scfm. The air sparge well and header
are designed to handle 100 scfm of air.

3.42 Vertical Monitoring Piezometers

The monitoring points will be installed by direct push methods rather than conventional drilling.
Ten new shallow and deep groundwater piezometers, each 1-inch diameter PVC, will be utilized to
monitor groundwater conditions hydraulically upgradient and downgradient of the sparging curtain.

Figure 3 shows piezometer locations and Figure 4 shows details of the piezometers.

3.4.3 Air Sparge Well Distribution Piping

Materials of construction evaluated for use in air sparging well distribution piping include
thermoplastic, iron, Chem-Aire, ABS, and Air-Pro HDPE. Compressed air rated HDPE was selected for
the air sparge well distribution piping based on its safety, durability, rapid joint curing time, flexibility,
pressure rating, weight, speed of installation, and overall cost. The selected material is also resistant to
oils, corrosion, and to some extent UV light. Air-Pro HDPE piping is pressure and temperature rated
for all air sparge distribution piping from the equipment compound to the air sparge well. The pipe is
joined with socket fittings using an electric heating element to fuse the pipe. Fused joints are rated for
full pressures within seconds after the joint is constructed.

OHM Project 17536 WP Operable Unit No. 10, Site 35 October 1997
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The three riser pipes will distribute compressed air to the air injection well as shown in Figures
4 and 6. The piping is sized to accommodate pressure drop both along the horizontal well and to the

equipment compound to meet performance requirements. The piping sizes are shown on Figure 6
Sizing and pressure loss calculations are provided in Appendix E

be utilized to supply compressed 111 be capable of attaining

a rate of approximately 150 scfm at mounted system include:
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to remove oil, automated condensate removal system, after cooler, an oil/water separator, solenoid

re
valves, regulator, instrumentation, interconnecting piping, and a control panel. Compressed air will be

delivered continuously through a manifold system to the individual wells. Figure 6 shows the piping and
instrumentation diagram (P&ID) for the air sparging system. Coalesced oil is collected in a designated
container, while oil-free condensate is discharged to the ground All air sparging components including

o the air compressor and panels will be designed for exterior out: 1itdoor applications and be weather-proof.

3.4.5 Well Heads, Vaults, and Instrumentation

Each of the three air sparging well risers will be equipped with a 0-100 psi pressure gauge, air
flow meter, and ball valve for flow control. Figure 4 shows details for the air sparging well heads.

3.4.6 Equipment Compound

The temporary air sparging unit wiil be delivered to the equipment compound mounted on a steel
skid. A 4-inch layer of gravel will be provided as a foundation for remediation equipment. A secure
6-feet high chain link fence with two access gates will surround the entire equipment compound.

Figure 5 provides a preliminary equipment compound layout.

OHM Project 17536 WP Operable Unit No. 10, Site 35 October 1997
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3.5

SYSTEM CONSTRUCTION TASKS AND METHODS
SYSTEM CONTROL LOGIC

Instrumentation and controls for the air sparging system are based on control relays and contacts
for monitoring and system control. The process and instrumentation diagram (P&ID), shown as Figure 6,
delineate the instrumentation and controls for the system. The air compressor pump will be controlled
by a hand-off-auto switch, located at the control panel. A preset low air pressure switch will be located

in the air sparge well header prior to the branch lines. If air pressure drops below the preset level,
solenoid valves shall close and initiate an alarm conditions.

OHM Project 17536 WP

Operable Unit No. 10, Site 35

3-6

October 1997



MOBILIZATION

OHM will mobilize personnel and equipment as necessary from its Southern Region offices,

including Covington, Georgia; Norcross, Georgia; Clermont, Florida; and Gallatin, Tennessee. Prior to

oegmnmg WwOTK on SILG, a ermmg mCGlng will be conducted to brief all site pEfSOIiiiei on tne

,,,,, 11 1.

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
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SITE PREPARATION

Project site setup and preparation will consist of the following main activities:

203 at Holcomb Boulevard, Camp Lejeune as an administrative area and command center. In
addition, a canopy/decontammatlon trailer will be set-up on-site. The decontamination

iTLUINCREY s UVELIVILS,

x
a2
g

trenches, electrical lines, equipment lay down areas, and equipment compound prior to
installation. The locations will be visibly marked using reinforcing bars and/or wood stakes.

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 run-on into the active
work area. Silt fencing may be placed along the down gradient sides of trenched areas. Clean
soil may be used to construct a berm on the up-gradient side of the excavated areas to prevent
the intrusion of surface water into the open trenches prior to backfill. The Environmental
Protection Plan included in Appendix D of this RAWP provides details on environmental

controls.

Install Construction Fences - OHM personnel will erect safety fencing around the designated
work areas. Fencing will be 3 feet high, bright orange, polyethylene, mesh fence to prevent
personnel from accidentally entering an open trench.
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. Site Security - 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.

. Decontamination Areas - In areas of excavation through contaminated soil, 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.

. Health and Safety Zones - The site will be segregated into work areas on the basis of degree of
hazard and PPE requirements. 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 site air monitoring when excavating in areas of

contaminated soil and will adjust work zone boundaries as appropriate.

. Personnel Decontamination Facility - OHM will set up a personnel decontamination area at the
site. The location will be near construction areas depending on the phase of remediation
activities. It will be furnished with portable wash basins. All decontamination and cleaning
water generated from the decontamination activities will be collected and stored prior to analysis
and subsequent disposal.

4.3 UTILITY CLEARANCES

OHM will contract with No-Cuts to provide location services. No-Cuts will identify and mark
all known utilities potentially within the work zones. OHM will exercise caution while performing
intrusive work and will implement its Standard Operation Procedures for excavation or drilling near
utilities. Techniques for minimizing damage to existing utilities include the use of location devices,
utility location services, and hand digging. OHM's Site-Specific Health and Safety Plan also addresses
these concerns.

4.4 BIO-POLYMER SLURRY TRENCHING METHOD

Based on the excavation depth of 44 feet into sandy soils, with a water table approximately 6
to 8 feet bls, the open trench will require support to remain open during the well installation. To
accomplish this, the vertical walls of the trench will be supported by an engineered, biodegradable slurry.
The air sparging well material will be placed in the trench and the trench backfilled with gravel.
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4.4.1 Bio-polymer Slurry

The slurry for supporting the trench will consist of a stable suspension of biodegradable
bio-polymer in water. The bio-polymer slurry consists of 99 percent water and about 1 percent ground
guar beans and proprietary degradable additives. The properties of the slurry will be monitored during
trench excavation to verify that the slurry meets the necessary requirements and to determine when
breakdown of the slurry begins. The gel strength of the slurry will be maintained at an optimur so that
hydrostatic pressure is transferred from the slurry to the trench walls. Admixtures of softening agents,
preservatives, dispersants, or retarders will be added to the slurry in the mixing plant to permit efficient
use of and proper workability of the slurry. The bio-polymer slurry may be modified as required for
successful trench excavation.

The bio-polymer will be prepared in an on-site mixing plant and hydrated in a tank with
circulation until the resulting slurry appears homogeneous and meets project requirements. The slurry
mixing plant will contain a high speed/high shear colloidal mixer with a static agitator.

The slurry used in trenching will be tested each shift in accordance with API RP 13B to ensure
the ability of the slurry to stabilize the trench. Samples of the slurry will be obtained from both the
trench and mixing plant. The following tests will be performed at the indicated minimum frequencies:

. Viscosity 2 per shift
. Density 2 per shift
. pH 2 per shift
. Temperature 2 per shift

4.4.2 Excavation and Material Handling

This section describes excavation, handling potentially contaminated soils, stockpiling, and a
sequence of operation to for installation of the bio-polymer slurry trench. The air sparging trench will
be constructed to the lines, grades and cross sections as indicated on Figure 4. The trench will extend
through the overburden to the semi-confining layer located approximately 40 to 44 feet bls. The actual
depth of the semi-confining layer will be based on examination of spoils.

Prior to start of excavation, a working platform will be constructed in the air sparging trench
area. This platform will be relatively level and will be constructed of a stable surface of compacted fill
and/or excavated earth which will support the excavator during trench construction. The walls of the
working platform will also provide an adequate bio-slurry head to maintain a trench wall stability safety
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factor of a minimum of 1.1. The height of the working platform above the existing land surface will be
calculated based on depth of water table at the time of excavation. The height of working platform is
anticipated to be less than 6-feet above land surface. The working platform will be lined to prevent
additional contamination during excavation. The trench will be excavated using a long reach backhoe
capable of excavation of a 2-feet wide trench in a single pass to a depth of the confining layer from the
working platform.

After the initial 3-feet of soil has been excavated and stockpiled, slurry will then be pumped from
the mixing plant into the trench at the time excavation begins. The level of the slurry in the open trench
will be maintained no more than 3 feet below the ground surface until the placement of air sparging pipe
and gravel backfill is complete. The trench will be constructed without undue interruption until it is
completed. The integrity of the slurry will be maintained at all time, including periods of work stoppage.
Measurements of the trench depth will be taken at least every 20 linear feet for generation of an as-built
profile of the trench depth. Depth measurements will be made from the working platform to the bottom
of the trench.

Excavated material will be stockpiled on and covered with plastic sheeting a sufficient distance
from the trench excavation to ensure that the stockpiles do not affect trench stability. Stockpiled soils
will be sampled in accordance with the Sampling and Analysis Plan included as Appendix C of this
RAWP.

4.4.3 Horizontal Air Sparing Piping Placement and Backfill

The 100-feet long, 2-inch diameter horizontal air sparging porous pipe will be pre-assembled at
the site using fusion welding techniques with the three 1-inch HDPE risers and lowered through the
bio-slurry to the bottom of the trench. The air sparging pipe will be placed into the trench from the
surface with fabricated concrete weights and pre-measured cables at the spacing required to counteract
the buoyancy of the pipe. The piping plan presented in Figure 3 shows the location of the horizontal
air sparging well and details are present in Figure 4. Graded gravel backfill will be immediately tremied
through the slurry. Backfill placement will continue from the porous pipe located above the aquitard at
approximately 40 to 43 feet bls to approximately 3 feet bls. The gravel backfill gradation will be based

on filter criteria to minimize plugging.

A geotextile shall be placed over the gravel backfill at approximately 3-feet bls. The trench will
then be backfilled between 3 feet bls and the land surface with clean excavated soil and compacted to
prevent surface water from migrating into the trench. Soils containing less than 100 parts per million
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(ppm) of total organic halogens (TOX), less than 40 ppm of total petroleum hydrocarbons (TPH), and
less than 10 ppm to the benzene, toluene, ethyl benzene, and xylene (BTEX), can be used as fill material.

4.4.4 Degrade Slurry and Develop Air Sparing Trench

Once construction is complete, the slurry will be broken and the air sparge well developed much
like a water well is developed. First, the pH of the slurry is lowered to below 7 to initiate enzyme action,
then a propriety enzyme breaker solution is added to ensure bio-degradation. The degraded slurry and
water in the trench will be tested to demonstrate that the slurry has been broken. The viscosity
temperature and pH of the slurry will be tested to verify degradation. To remove the remaining residues,
water will be continuously pumped and recirculated through the gravel backfill while metering in
additives to inhibit anaerobic digestion. Pumping and flushing will continue for a day or several days
until the flush water is clear, free from slurry, pH is stabilized, viscosity of flush water is similar to that
of tap water and the trench continuity obvious.

4.5 PIPING AND WELL HEAD INSTALLATION

OHM's field personnel will install the air sparging piping and complete well heads as indicated
on the drawings. All distribution piping will be constructed above-grade. Air sparging lines will utilize
Air-Pro HDPE with socket welded joints. The Air-Pro piping will be pressure tested for leaks in
accordance with manufacturer's recommendations. A single header will provide air to each of the three

air sparging well risers. Figures 3 and 4 show well head and piping details.

4.6 EQUIPMENT COMPOUND INSTALLATION

The sub-grade in the area of the equipment compound will be leveled, compacted, with all
vegetation removed. Herbicide will be used as necessary on the sub-grade to inhibit vegetation growth
and a plastic sheeting will be placed on this treated sub-grade. Gravel shall be added in the area of the
proposed compound fence. The gravel areas will be sloped to match the existing grade and the
skid-mounted air compressor will be placed on this gravel area as shown in Figure 5.

Upon completion of all equipment, piping, and electrical installation, a chain-link fence topped
with barbed wire will be placed around the equipment. Signs will be placed on all sides of the fence
stating " No Unauthorized Entry."
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4.7 PIEZOMETER INSTALLATION

Following the air sparging well installation, a well installation subcontractor will mobilize a
direct push rig to the site to commence installation of the vertical piezometers. A total of 15 piezometers
will be utilized for monitoring the performance of the Phase I air sparging system as shown in Figure 3.
Thirteen of the 15 piezometers will be installed using direct push technology. Two piezometers will
installed manually by OHM within the air sparging trench during the backfilling operation. Nested well
pairs will be installed at both shallow (<15 feet) and deep (30-40 feet) water bearing zones in the upper
aquifer using direct push equipment as presented on Figure 4.

The nested piezometers spaced at various intervals will be used to adequately monitor petroleum
and chlorinated solvent constituents predominating in the shallow and deep zones of the upper water
bearing zone. Each piezometer will be driven to depth with using a steel sacrificial tip and outer casing.
A l-inch SCH 40 PVC riser with slotted 0.010 inch slotted screen will remain in place as the steel sleeve
is retracted. A bentonite seal will be placed near the top of each piezometer. Surface completions will
be below grade and will consist of a 8-inch diameter well vault with locking well cap and cover. Figure
4 shows the detail for the shallow and deep piezometers.

Prior to well installation, OHM will mark each of the proposed locations in the field as shown
on Figure 3. A pilot hole will then be advanced in each boring using a hand auger or post hole diggers
to a depth of 4 feet bls to check for unmarked subsurface obstructions. If subsurface obstructions are
not encountered, the piezometer will be driven/pushed to completion depth using the direct push rig. If
subsurface obstructions are encountered, then the well location will be off-set. In areas where utilities
are present, hand digging will be employed to minimize the possibility of damage to the existing facilities

and/or services.

This technique will produce minimal soil cuttings for subsequent recycling or disposal. The
small amount of soil generated during the installation of the piezometers will be combined with the soils
generated from the trenching operations. This material will be tested along with the trenched soils in
accordance with the Sampling and Analysis Plan.

4.8 SITE RESTORATION AND DEMOBILIZATION

Upon completion of installation of the remediation system, OHM will begin site restoration
activities. The site will be regarded to the original contours. Grass areas destroyed or disturbed during
construction will be seeded. OHM will repair asphalt pavement areas and roadway surfaces damaged
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or destroyed during construction to North Carolina standards. Upon completion of site restoration, all

equipment, support trailers and personnel will be demobilized from the project site.
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5.0 ELECTRICAL POWER DISTRIBUTION

OHM will provide primary electrical power to the temporary compound by tapping into the
base’s existing aerial 12.47kV power line. The new electrical transformer was sized to supply power
for the future Phase Il remedial action which may require air compressors for up to 1,100 linear feet of
air sparging trench. OHM’s electrical subcontractor will install a new power pole with three 100 kVA
transformers and a 600 amp service entrance rated panel board. Overhead lines will run from an existing
power pole to the new power pole, as shown in Figure 7. Three phase, 480 V power to the compound
will be delivered from the new power pole to the compound via an underground concrete encased feeder.

The electrical distribution details are shown in Figure 7.

The main distribution panel board will be enclosed in a NEMA 3R enclosure and it will be mounted
on the new service pole. The control panel for the air sparging system will be mounted on the
equipment. Hand/off/auto switches and alarm/run lights will be provided for the air sparging system.
Prior to startup, all electrical equipment will be tested to ensure proper operation. All electrical work
shall be in accordance with NFPA 70.
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System start-up and monitoring activities will begin upon final completion of the equipment,
piping, well head, and electrical installation. The air sparging system start-up and optimization will
require approximately 5 days. This will include testing, calibration, adjustment, and initial maintenance
of the compressor and ancillary process equipment and instrumentation. During this time, the system
will be placed into operation. Specific start-up and optimization activities include:

. Equipment shakedown (mechanical and electrical)

. Further air sparging well development as necessary to prepare for air injection

. Test and calibrate process controls and equipment including testing of critical alarms and system
shutdowns

. Develop and quantify air flow and pressures to the horizontal sparging well

. Determine air injection breakthrough pressure and develop pressure and flow relationships

. Determine and quantify air injection rates and responses to nearby groundwater monitoring
piezometers

. Test three injection points along the horizontal well and observe air distribution patterns

throughout the horizontal screen interval

. Test and calibrate process controls and equipment including testing of critical alarms and system
shutdowns

. Document start-up monitoring parameters for system optimization

. Perform baseline piezometer sampling and analysis in accordance with the Sampling and
Analy51s Plan
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Formal field pilot testing for up to 180 days, if necessary, will commence following the initial
startup and shakedown period. A good monitoring program is essential in this phase for determining fuil
scale design parameters, predicting performance, and determining full scale system costs for extending
the air sparging wall to 1,100 linear feet. The network of piezometers will provide the basis for
monitoring the performance of the air sparging system. Air flow rates will be varied during operation
of the air sparging system and data collected to determine the lowest flow rate required to achieve the
remedial goals. System monitoring components which are planned include the following:

. Baseline sampling and analysis from hydraulically upgradient and downgradient shallow and
deep piezometers to assess initial concentrations of petroleum and chlorinated solvents in the

. Dissolved oxygen monitoring using the piezometer network to discern sparging influence, air
1ninntinm ratoac tho nmnifammity AfF aie digtriliitinn and hodeanlin nranartiac Aftha cnaroino wall
IHLJUALIVLL 1Ay, LU Luuuuu_y Ul dll s ivuiivil, aliud u_y\,ua v PlUPbl LIVD Ul LG DPGIE,[ ls yvwaitl

. Routine piezometric surface measurements to assess potential mounding or other hydraulic
nranartiac ralative ta air iniectinon rates which will he imnartant degion narameterc for the fuill
properties relative to air injection rates which will be important design parameters for the full
scale system

° Pressure monitorine to determine air sparoing wall influence formational nronerties
Pressure monitoring to determine air sparging wall influence formational properties

. Soil vapor monitoring for VOCs using a field flame ionization detector (FID) from two
piezometers in the air sparging trench to assess hydrocarbon emissions released from the
sparging system

. Ambient vapor monitoring for VOCs (using an FID) near the proposed right-of-way for the new

g the operation and monitoring period, routine maintenance of the system will be
conducted by OHM. OHM personnel will visit the site routinely to monitor system performance and
maintain the systems in accordance with the plans. During each visit, equipment operating parameters
and well flow rates and pressures will be logged. The results of the pilot test will be presented in the
Field Test Report to be included with the Contractor’s Closeout Report.
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8.0 TRANSPORTATION AND DISPOSAL

8.1 INTRODUCTION

This Materials Handling, Transportation and Disposal Plan (MHTDP) was prepared for use
during remedial action activities at the O.U. 10, Site 35, Camp Geiger Area Fuel Farm site which is
located within the Marine Corps Base, Camp Lejeune, North Carolina.

The MHTDP objective is to specify the methods and procedures to be implemented by OHM
to ensure that wastes generated during site remediation activities will be transported, stored, treated, and
disposed of in full compliance with applicable federal, state, and local rules and regulations.

8.2 CHARACTERIZATION OF WASTE STREAMS

Based on the information provided to OHM in the Basis of Design and Specifications, OHM will
generate various types of Remedial Derived Waste during installation, operation, and monitoring of the
remediation system at this site which will require recycling, treatment, or disposal. These materials are
outlined in Table 8.1.

OHM will complete characterization and disposal analysis of the waste materials generated from
the remedial activities in accordance with Section 02222 of the specifications. For the purposes of this
plan, OHM assumes that contaminants of concern are benzene, toluene, ethylbenzene, xylene , methyl
tertiary butyl ether from aboveground storage tank (AST) releases of gasoline and diesel fuel; and
trichloroethene, cis-1,2-dichloroethene, trans-1,2-dichlorethene, 1,2-dichloethene, tetrachloroethene,
1,1,2,2-tetrachloroethane, and vinyl chloride from solvent releases at a maintenance facility.

OHM will collect samples in accordance with the Sampling and Analysis Plan and perform
appropriate characterization and disposal analysis of the wastes described in Table §.1 during the course
of this project. Final characterization and disposal alternatives are contingent upon these analyses. An
addendum to this plan will be prepared with that information when it is available.
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HM Remediation

TRANSPORTATION AND DISPOSAL

Table 8.1 - Remedial Activity Derived Waste From OU 10, Site 35

. Estimated Quantity

Bio-Polymer Slurry
Liquids

. from equipment
© cleanup, water from
' piezometer development

- Excess water left after

Waste . Description ’ Disposal Method
PPE ~ Personal protective - 8 drums Off-site landfill

. equipment generated ;

. during on-site remedial

. activity : ;
Decontamination water ~ Decontamination water - 40,000 gallons TBD: on-site

groundwater treatment
. plant located at Lot 203
* or off-site disposal

- facility

the bio-polymer slurry (
© breaking

. 500 tons ' TBD: on-site biocell, or
. off-site landfill

' Soil cuttings from well

i installation and

: contaminated soils from
. air sparge trench

- installation

Soil from trenching and
well installation

" Solids from excess bio- 11 tons
. polymer slurry and

- solids/sludge generated

- during breaking the

polymer bond

TBD, on-site biocell or
off-site landfill

Excess Bio-degradable
Slurry

8.3 WASTE DISPOSAL APPROVAL

OHM will assign a T&D Coordinator for this project who will report to the Project Manager 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 State of North Carolina regulations related to hazardous and solid waste treatment, storage,
disposal, and transportation. This individual will specify analyses needed to identify hazardous wastes.
Based on this data and consultations with the Department of the Navy representatives, the project T&D
Coordinator will assist the Department of Navy in identifying regulated wastes materials. The T&D
Coordinator will also be responsible for preparing waste profiles to the selected disposal vendor and
coordinating disposal approvals.

Based on the materials identified that will require off-site disposal, it is anticipated that the wastes
generated will not be RCRA hazardous pursuant to 40 CFR 261. The T&D Coordinator, in consultation
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with the project manager and procurement personnel, has reviewed potential vendors to pre-qualify

transportation and disposal companies based on:

*  NOV status
»  Ability to handle the wastes identified
» Cost effectiveness of the available transportation and disposal options

» Past experience

At this time OHM has identified the following qualified vendors to provide transportation and
disposal of non-hazardous petroleum contaminated wastes from this Delivery Order should this be

necessary:

+ BFI Waste Systems
*  Cherokee Sanford Group

"« East Coast Environmental

8.4 WASTE PACKAGING

All drummed waste of personal protective equipment (PPE) that is collected in 55-gallon (17H
open-top) steel drums will be labeled and logged using OHM's standard drum inventory procedures (see
Drum Inventory Log presented in the Sampling and Analysis Plan). OHM will maintain these drum logs
and a database summary of the type and quantity of wastes generated each day. Appropriate measures
will be taken to keep off-site back-up copies of this data as well.

All materials will be accumulated on-site until sufficient quantities are available for shipment of a
full load of drums or ( 20 to 30 cubic yards ) of bulk material. Pending quantities of waste, OHM will
bulk or package waste in bulk roll-off containers for cost effective disposal. OHM will conduct weekly
inspections of the temporary waste storage areas. All temporary storage will be in compliance with 40
CFR 262.34 and the applicable North Carolina regulations.

Decontamination water and well development water will be stored in drums or storage tanks pending
quantity and location of each respective type. OHM plans to be transported to these liquids to the
groundwater treatment plant adjacent to Lot 203 via tanker truck for treatment and discharge.
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8.5 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, and bill of lading or non-hazardous manifest. The selected vendor(s) will be required to provide
all manifests, and other shipping paperwork. A completed example of all manifests, and other shipping
paperwork will be provided for OHM's review and approval at least one week in advance of the
scheduled 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 manifests, and other shipping
paperwork will be received by OHM's on-site personnel at least 24 hours in advance of the scheduled
start of shipments.

The disposal vendors will provide written verification that the proposed disposal site is permitted
to accept the contaminated materials generated from the site. The disposal vendors shall provide written
verification that wastes were actually delivered to the disposal site.
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9.0 REPORTING

The following paragraphs discuss the reports OHM plans to prepare during the course of this project.
Any other reports not mentioned in this section have been deemed non-applicable to this project.

Environmental Conditions Report

Prior to starting any field activities at the project site, ROICC and an OHM representative will tour
the site, take photographs and note any existing environmental conditions on or adjacent to the site. This
report will be submitted on a contractor's production report form included in the Appendix D Quality
Control Plan with attachments as necessary.

Daily Reporting

OHM will prepare and submit daily Contractor's Production Reports and a Contractor's Quality
Control Report each day that field activities are conducted or material is delivered for this project. It is
anticipated that the site supervisor will perform the role of site QC manager during all periods when the
designated site QC manager is not present at the job site.

As-Built Drawings

The two sets of contract drawings will be maintained at OHM's field offices at Camp Lejeune. These
drawings will be updated as required for any deviation which has occurred. Upon completion of field
activities, OHM will incorporate all changes into the record drawings for the project. Record drawings
will accompany the submission of the Contractor’s Closeout Report.

Monthly Status Reports

Monthly status reports in the form and content previously approved by LANTDIV will be submitted
by the Program Office. Sections regarding progress, forecast, costs incurred, committed, delivery order
modifications, waste tracking, and government materials tracking will be included. Schedules will be
updated and variances explained. The monthly status report will summarize operating data, equipment
maintenance problems, and downtime associated with the system.

Contractor’s Closeout Report
OHM will supply a Contractor’s Closeout Report which will summarize the construction of the
remedial system. This report will include the following:

¢ Introduction

» Summary of Remedial Action

« Discussion of field changes and contract modifications

+  Photographic documentation

¢ Rework items list and corrective actions taken (if required)
*  Quality Control Daily Reports
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»  On-site sample test results

e Laboratory analyses results

¢ Field daily reports

» Final health and safety report

* Quality assurance sample results

« Contaminated soil disposal documentation including manifests

e As-built drawings

e Recommendations for operation and expansion of the treatment system
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10.0 PROJECT SCHEDULE

The project schedule depicts the major tasks and duration to perform implementation of remedial
action at the O.U. 10 Site 35. Refer to the project schedule attached.
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1.0 INTRODUCTIO!

This Health and Safety Plan (HASP) has been developed for United States Navy,
LANTDIV, Delivery Order 0083 entitled, Operable Unit No. 10, Site 35, Camp Geiger Area

ALV SARALL VRO RIS, s e LALAL AN T R R i ot =S = A

Fuel Farm, Camp Lejeune, North Carolina. The Delivery Order wul 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 083, 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 sitc. 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

s1tuat10ns may arise that require deviations from the ongmal plan. This flexibility allows
odification hv the OHM qnnpnnsnrs and health and sa

modirication SRRV XA alVa S Y&

project CIH.

ials with approval from the

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

> v and Health Requirements Manua 1 (COF BEAM_2IRE_1
'1g Ineers s (USACE S) Safe ty ana neaitn Requirements Manual (COE EM-585-1- 1,

September 1996).

1.1 SITE HISTORY AND DESCRIPTION

Camp Lejeune is located in Onslow County, North Carolina. Camp Lejeune currently
covers approximately 234 square miles and is bisected by the New River, which flows in a

southeasterly direction and forms a large estuary before entering the Atlantic Ocean. The west
and northwest borders of Camn Leteune are defined hv U. S. Route 17 and State Route 24

SALRAVVRASL LUARRA S VA RNl AV vieiat Qat Naaiisa e AN evw [iag v aNUsue ATy

respectively. The eastern border is defined by the Atlantlc Ocean shoreline while the City of
Jacksonville, North Carolina, borders Camp Lejeune to the north.

Camp Geiger is located at the extreme northwest corner of Camp Lejeune and contains a
h

mivinre of tronn

. . eqe, e
NN al crinnart anAd training facilitiag Tha main antrancs 1g
LIUALUWY UL WUV 1V

using, personnel support and training facilities. The main entrance is
located along U.S. Route 17, approximately 3.5 miles southeast of the City of Jacksonville,
North Carolina. Camp Geiger is roughly bounded by Brinson Creek to the north and
northeast, an abandoned Seaboard Railroad right-of-way to the east, Curtis Road to the south,
and U. S. Route 17 to the west.
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Site 35, Camp Geiger Area Fuel Farm refers to a former fuel storage and dispensing facility
that was 1_cated just north of the intersection of Fourth and “G” Streets, prior to its derolition
lIl LIIC S‘pﬁng Ul 1733 J.HC Idblllty_ COﬂSISt@U pnr‘r‘lafuy Ul IIVC, 1.‘) UUU-gdllOIl dDOngIOUIIU
storage tanks (ASTs), a pump house, a fuel loading/unloading pad, an oil/water separator, and

a distribution island.

The Phase I IRA will be implemented in an area located along the southern boundary of the
proposed U. S. Highway 17 Bypass right-of-way, immediately south of the former fuel farm,
and north of the intersection of Fourth and “G” Streets.

£ Carmin T ajenina haoan in 1041 with the nhisctiva af davelaning f"\n ‘Warlde
L LAl LAJOUNIC Ubgall Ml L 771 Wikl Uiv VUYL UL uvvyuiaUpiliis W Yy viiuos

Most Complete Amphibious Training Base.” Construction started at Hadnot Point, where the
major functions of Camp Lejeune are centered. Development at Camp Lejeune is primarily in
five geographical locations under the jurisdiction of the Base Command. These areas include
Camp Geiger, Montford Point, Courthouse Bay, Mainside aud the Rifle Range Area.

Construction of Camp Geiger was completed in 1945, four years after construction of
Camp Lejeune was initiated. Originally, the Fuel Farm ASTs were used for the storage of No.
6 fuel oil. An underground distribution line (now abandoned) extended from the AST's to the
former Mess Hall Heating Plant, located adjacent to “D” Street, between Third and Fourth
Streets. The underground line dispensed No. 6 fuel oil to a UST which fueled the Mess Hall
Boiler. The Mess Hall, located across “D” Street to the west, is believed to have been
demolished along with its Heating Plant in the 1960s. At some unrecorded date, the fuel farm

7a aaded aacnhnn I‘] el
vV Q. vaulil sacy AVPRR S § £sei

fuel and kerosene.

converted for storage of other petroleum p

w2
C

From the date of this conversion until the facility was decommissioned in the spring of
1995, the ASTs at Site 35 were used to dispense gasoline, diesel and kerosene to gove'rnment
vehicles, and to Sapply under gi‘Odﬁu storage tanks \USTS) in use at \.,aulp Uéigel' and the
nearby New River Marine Corps Air Station. The ASTs were supplied by commercial carrier
trucks which delivered product to fill ports located on the fuel loading/unloading pad located
south of the ASTs. Six, short-run (120 feet maximum), underprmmd fuel lines were utilized

to distribute the product from the unloading pad to the ASTs.

During the lifetime of the facility, several releases of product occurred. Reports of a release
from an underground distribution line near one of the ASTs date back to 1957-58 (ESE.

1900), Annarentlv. the leak aoccurred as the result of damaoe to a dignengine numn, At that

LI ). alCliil Wil ilan 000 Wil 105U O Gaillagl 1O a GISPUilsiil il AL Ulas
J i d o J? (=) i 4 oFr 7 i

time, the Camp Lejeune Fire Department estimated that thousands of gallons of fuel were
released although records of the incident have since been destroyed. The fuel reportedly
migrated to the east and northwest toward Brinson Creek. Interceptor trenches were excavated
and the captured fuel was ignited and burned.
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Routinely, the ASTs at Site 35 supplied fuel to an adjacent dispensing pump that was
supplied by an underground line. A leak in an underground line at the station was reportedly
responsible for the loss of roughly 30 gallons per day of gasoline over an unspecified period

(Law, 1992). The leaking lm was subsequently sealed and replaced.

In April 1990, an undetermined amount of fuel was discovered by Camp Geiger personnel
along two unnamed “rainage channels north of the fuel farm. Apparently, the source of the

frial heliaved ta he discal ar et fiel wag an nnantharized diccharoe from a tanker truck that

AUl Ubdluv YLl W VY Uilivowvl Vi J\/l- AUy VY QD QEl VUGB MHIVALLVU WioVvIAL 5V 2LV O WAV W idvi i

was never identified. Camp Lejeune reportedly initiated an emergency cleanup which included
the removal of approximately 20 cubic yards of soil.

The fuel farm was decommissioned and demolished during the spring of 1995. The ASTs
were emptied, cleaned, dismantled, and removed along with all concrete foundations, slabs on
S

grade, berms and associated underground piping. The fuel farm was demolished to make way
for the U.S. Highway 17 Bypass.

In addition to the fuel farm dismantling, soil remediation activities were executed between
the spring of 1995 and the spring of 1996 along the proposed U. S. Highway 17 Bypass
right-of-way as directed by the Interim Remedial Action Record of Decision for Petrolenm

Hydrocarbon Contaminated Soil, that was executed on September 15, 1994.

Remedial Investigations

Site-wide comprehensive remedial investigation field activities were initiated by Baker in
April 1994. The purpose of these activities was to provide additional data in order to assess
the impact on aquatic and benthic species in Brinson Creek, support a site-wide risk

o Aat tha 11 + A tant ~nf hal 1 1 1 3
aSS@SSmGﬁL, uctﬁfﬁ"ﬂﬁ% tne iun nature ana extent o1 ualcgenated Grg'dﬂlC contamination in the

surficial aquifer, and support an interim FS. Field activities included the following: a soil gas
and groundwater screening investigation; a soil investigation; a groundwater investigation; a
surface water/sediment investigation; and an ecological investigation.

In general, the results were as follows:

» There were relatively few detection of VOCs and semivolatile organic compounds
(SVQCs) in the su b- irface and surface soil samples. Pesticides were detected in

surface soil, but were not deemed to the site related.

» Extensive organic groundwater contamination was observed in both the upper and
lower portions of the surficial aquifer. However, the extent of solvent-related

contamination in the lower portion of the surficial aquifer appeared to extend beyond

the southern limits of the RI, and was, therefore, not adequately defined.

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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The northeastern edge of the solvent-related groundwater contamination plume was not

‘delineated. From the RI data, it was impossible to d “~..aine if Brinson Creek was

acting as a hydraulic barrier to groundwater contamination migrating off-site onto
Onslow County property.

Elevated levels of inorganic contaminants were also detected in: groundwater samples
collected from the surficial aquifer and appeared to be due to the sampling methods
used.

Significant levels of organic and inorganic contaniination were detected in the sediment
samples. Ilowever, some problems were experienced with this data. Detections of
organic contamination were masked by a high number of tentatively identified
compounds (TICs) and some inorganic data was rejected by professional data
validators. Surface water contamination was limited to a single detection of lzad and
zinc at a sampling location downstream of Site 35. '

The human health risk associated with Site 35 was determined to be in excess of the
acceptable range. The total risk was driven by future potential exposure to
groundwater and current potential exposure to fish.

The ecological risk assessment determined that there were no significant adverse
impacts to terrestrial receptors from site-related contaminants.

SCOPE OF WORK

The project consists of installing and onerating air sparging. The following tasks will be
performed:

Mobilization and site preparation

Install and develop wells for monitoring air sparging

Excavate trench and install piping for air sparging

Installation of power, control and associated electrical equipment
Equipment installation and plumbing

System startup and testing

System operation and maintenance

Groundwater monitoring

Decontaminate equipment

Demobilization

These activities have been analyzed for potertial hazards for which hazard control reasures
are provided in Section 3.4 Activity Hazard Analysis.

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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2.0 KEY PERSONNEI AND MANA

The Project Manager (PM), Site Supervisor (S S) ertified Industrial Hygienist (CIH) and
and

Site Safety Officer (SSO) are resnonsible for formulatin health and safety

Safety Officer are responsible for ng h and safe

requirements, and implementing the HASP.

2.1 T MAN

T~ DAA Ao l An-\t\v\n:‘v\‘ 3
U

< Frr tha aacira tha a < ~
The PM has the overal Iesponsi nd that th Is of th

1.‘11ty IO i PLUJUUL ana LU assSurc nat uic gGalD UL tue
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 HASF. The FM 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 IT R

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,

+h TEDC anA thor taid cganiratiange anA ~y that 1
the LEPC and other ocutside 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 S

AFETY 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

f)ﬂo“lanﬂ “Q"‘(‘f\ﬁq] T\"f\fonf;"ﬂ ﬂn,";“mnnf m');hfnﬁoﬂl"ﬁ n“f‘ oc(‘;"“man* r\“" ﬂ?‘ﬁf‘lf‘f;nﬂ 1@"9]“ T"\A
anadyses, persiiiar prowluve Suipmeii malenance, ang assigiuniChit O Prowiuln 1OVEss., 140

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
. pOIVI\G BB EVICAN INE CA VIS E WAV Vo FVEN S B AS SV VIARIVE W

The CIH is responsible for the contents of the HASP and ensures that the HA>SP 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
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will coordinate with the SSO on all modifications to the HASP and will be available for
consultation when required. The CIH will not necessarily be on site during OHM activities;

oweve he mav nerfarm cite eafaty andite to caonfirm field caomnliance with tha FTTAQD
HUWLY \.a, i1 ma ay pulivling Site omvt—j AUULW W VULLLLLLEIL LIVIU VUL ARGIIVY WL WRIV 110310,

2.5 EMPLOYEE SAFETY RESPONSIBILITY

Each employee 18 responsible for personal safety as well as the fety of others in the area.

L o [P PR, S RS 2en n cafa i responsible manner as P I |

1ne em 'ycc will use all Cqulplucut pluvxucu in a safe and TESpoins ble manner as directed Uy

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.

Program Manager for
LANTDIV

SR Health and Safety
Director/Project CIH

Vica Dracidant Haalth
¥V ILU CICHIULIIL

and Safety

Jim Dunn
(770) 734-8072

DanA ¢l
L\auu_y ouuul

(site phone)

Stan Queener
(site phone)

John Franz, P.E.
(609) 588-6477

J. Angelo Liberatore, CIH

(770) 453-7671 (office)
1-800-999-6710 PIN 997-6102 (pager)

SO aaa VOIS, ridarsy, D5, it

800-231-7031 (office)

ite 35 Operable Unit 10 Camp Geiger Area
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3.0 JOB HAZARD ANALYSIS

This section outlines the potential chemical and physical hazards which workers may be

avnancaed ta Ariringe warls an thic nraiact Tnahla 2 1 Tigte gionifirant faate g 1dantifiad ot

EXPpOSea 10 auring work On uiis projeci. 1a0:C O.1 13818 signiiicant contaminants igaentifiea 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

Petroleum Hydrocarbuns Products (Organic Solvents)

Gasoline Threshold Limit Value = 350 ppm
Diesei NA
Jet Fuel NA
Fuel Oil NA
Petroleum products can cause dry skin, irritation, anesthetic effects, loss of coordination, central

J
nervous system depression, and death. Overexposure may cause an exaggerated sense of well
being, excitement, headache, dizziness, incoherent speech, narcosis, central nervous system
stimulation and then depression, respiratory paralysis, respiratory irritation, vomiting, skin cancer,
and death. Fuels have been associated with skin and kidney cancer.

Gasoline is a clear, colorless (dye may be added for color), flammable liquid with an aromeatic
odor. It will form flammable mixtures with air at -45 F. Vapors are heavier than air with a vapor
density of 3 to 4 (air = 1), and the liquid is lighter than water with a specific gravity of 0.72 to
0.76 (water = 1). It is extremely flammable and vapors can travel great distances to an ignition
source and fiash back to the source.

Benzene  Permissible Exposure Limit — 1 ppm

BRenzene ig listed as a r‘zn(‘er-r-mmmo substance. Liguid contact with skin

CL

irritation and possible burmns. Vapors may cause irritation of the eyes, nose, and throat; dizziness;
headache; slurred speech; double vision; central nervous system depression; coma, leukemia and
death.

Qs arnmatincr ndnre Ndnr ic nnt a oannd
YWIiUL 4 d2YWLALL dAlulllaliy Vuut. WUUL 1o UL a guUVu

warning. Benzene will form flammable vapor-air mixtures at approximately 12°F. The vapor is
heavier than air with a vapor density of 2.7 (air = 1) and the liquid is lighter than water with a
specific gravity of 0.87 (water = 1).

Ranrana iq a rlaar ~rnlnarlace e
ICALLUIIV 10 A VivdAl, VULIULIVOYD, YU

Ethyl Benzene Permissible Exposure limit — 100 ppm

Ethyl benzene overexposure may cause irritation of the eyes, respiratory tract, and skin;
dermatitis; headache; dizziness; fatigue; incoordination; central nervous system depression;
coma; and death from respiratory center paralysis. Liquid splashed in the eyes may cause

irritation and damage.
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Ethyl benzene is a clear, colorless, flammable liquid with 2~ c-omatic odor. It will form
flammable mixtures with air at 64°F. Vapors are heavier than air with a vapor density of 3.7 (air
= 1) and the liquid is lighter than water with a specific gravity of 0.86 (water = 1).

Toluene  Threshold Limit Value — 400 ppm

Toluene overexposure may cause irritation of the eyes, respiratory tract, and skin; headache;
dermatitis; dizziness; fatigue; incoordination; central nervous system depression; coma; and
death. Liquid splashed in the eyes may cause irritation ard damage.

Toluene is a clear, colorless, flammable liquid with an aromatic odor. It will form flammable
mixtures with air at 53°F. Vapors are heavier than air with a vapor density of 3.14 (air = 1) and
the liquid is lighter than water with a specific gravity of 0.78 (water = 1.1).

Xylene Permissible Exposure Limit — 100 ppm

Xylene overexposure may cause irritation of the eyes, respiratory tract, and skin; dermatitis;
headache; dizziness; fatigue; incoordination; liver and kidney damage, central nervous system
depression; coma; and death. Liquid splashed in the eyes may cause irritation and damage.

Xylene is a clear, colorless, flammable liquid with an aromatic odor. It will form flammable
mixtures with air at 81°F. Vapors are heavier than air with a vapor density of 3.7 (air = 1) and
the liquid is greater than water with a specific gravity of 0.86 (water = 1).

Chlorinated Organic Solvents

Chlorinated organic solvents can cause dry skin, irritation, anesthetic effects, loss of coordination,
depress the central nervous system, and death. Chlorinated organic solvents have been associated
with various cancers and damage to the major organ system such as skin, lung, liver, heart, and
blood.

1,2 dichloroethane  Threshold Limit Value — 10 ppm
Dichloroethane vapors may cause irritation of the eyes, nose, and throat; dizziness; headache;
slurred speech; double vision; central nervous system depression; coma, liver damage and death.

Dichloroethane is a clear, colorless, volatile liquid with a sweet chloroform like odor. Odor is not
a good warning. Dichloroethane will form flammable vapor-air mixtures at approximately 56°F.
The vapor is heavier than air with a vapor density of 3.4 (air = 1) and the liquid is heavier than
water with a specific gravity of 1.25 (water = 1).

Perchloroethylene Threshold Limit Value = 25 ppm
Perchloroethylene overexposure may cause irritation of the eyes, respiratory tract, and skin;
headache; dermatitis; dizziness; fatigue; incoordination; central nervous system depression; liver

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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damage, coma; and death. Liquid splashed in the eyes may cause irritation and damage.

Perchloroethylene is a clear, colorless, non-flammable liquid with an ether-like odor. Vapors are
slightly heavier than air with a vapor density of 1.08 (air = 1), and the liquid is heavier than
water with a specific gravity of 1.63 (water = 1).

Trichloroethylene Threshold Limit Value - 50 ppm

Liquid contact with skin or eyes causes painful irritation and dry skin. Vapors may cause
irritation of the eyes, nose, and throat; dizziness; hieadache; slurred speech; double vision; central
nervous system depression; liver damage, kidney damage; coma; and death.

Trichloroethylene is a clear, colorless, highly-flammable, volatile liquid with a pleasant, sweetish
odor. It will form flammable mixtures with air at 90°F. Vapors are heavier than air with a vapor
density of 2 (air = 1) and the liquid is heavier than water with a specific gravity of 1.27
(water = 1).

3.2 PHYSICAL HAZARD

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 cach 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 dai'y safety meetings. The Health and Safety
Procedures Manual for LANTDIV will be maintained at the project site as a reference document.

The following sections are typical safety hazards that may occur at project site along with
relevant hazard control procedures.

+ Heavy and Bulky Loads

Intelligent thought shall be exercised before heavy and bulky loads are lifted or handled
manually by personnel. Mechanical equipment such as fork-lifts, wheel barrows, hand-
trucks, loaders, and cranes shall be utilized when possible and needed. Note: Back
injuries are real, debilitating, unproductive, and costly to both employces and
employers, and sometime permanent. Back injury prevention must be given high
priority on all project sites. If you think the load you are about to lift is too heavy or
bulky, it probably is! Get help or utilize mechanical equipment.

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area Septernber 1997
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Flame, Heat or Spark Producing Operations
B.cause of the possibilities of flammable materials being present at this site, flame, heat,
or spark producing operations will be limited. If a case arises where hot work is

necessary, OHM will follow the hot work procedures and permit detailed in the appendix.

Washing or cleaning certain pieces of equipment may require the use of high pressure
washers, referred to as lasers. These devices can be hazardous if not used properly.
Specific laser safety instructions are provided in Procedure No. 30. The following
protective equipment will be worn: safety shoes or boots, metal foot and shin guards,
goggles and face shield, hard hat, heavy-duty PVC rain suit, uca‘v'y' chemical resistant
gloves. Only trained personnel will operate the high pressure washer. The operator must
have an assistant to move the hose and back-up the operator. Other personnel must
remain a minimum of 25 feet from the area. The equipment cannot be altered. (Trigger

shall never be tied down.) Operator should be changed every hour. Hydroblasting
lacerations are serious and must be reported.

Small Quantity Flammable Liquids

Small quantities of flammable 1i

Small quantities of flammable ligu

according to contents.

.....

Electrical Hazards

Overhead power lines, downed electrical wires, and buried cables all pose a danger of
shock or electrocution
equipment used on-site may also pose a hazard to workers. To help mimmlze this
hazard, low-voltage equipment with ground-fault interrupters and water-tight, corrosion-
resistant, connecting cables will be used on-site. In addition, lightning is a hazard during
outdoor operations, particularly for workers handling metal containers or equipment. To
eliminate this Hd.Zd,I'(] weather conditions wiil be monitored and work will be su: )I)CIIUCO
during electrical storms. An additional electrical hazard involves capacitors that may

retain a charge. All such items will be properly grounded before handling. OSHA’s
standard 29 CFR Part 1910.137 describes clothino and eauinment for ntpr"r aoainst

LKdanaaita EANNE R <% 3 A DS S0 MWSVAIUVS Viialdliiy SAAeApIAIIVEAR 2 rotection Spias
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WOTKErs ¢ontact or sever them uuuus ouc UpClaiivi LicluiCal

electrical hazards.

Electrical devices and equipment must be de-energized prior to working near them. All
extension cords must be kept out of water, protected from crushing, and inspected

roonlarly tan annra gtrictniral intaority Tamnarary alactrical ciroite mnot ha nratantad
1\15“!“&1] LU Vilouldw oliuviuiar llllvsll\yjn L\.dALkIUAuLJ ANV LAALALE WALV URLWD 1RAUDLY U PLULVUL\/U

with ground fault interrupters. Only qualified electricians are authorized to work on
electrical circuits.
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Slip/Trip/Fall Hazards

Some areas may have wet surfaces which will greatly increase the possibility of
inadvertent slips. Caution must be exercised when using steps and stairs due to slippery
surfaces in conjunction with fall hazards. Use of handrails when climbing stairs will be
enforced, and handrails will remain secure until the support itself is removed and lowered
to ground level. Good housekeeping practices are essential to minimize trip hazards.
Safety belts or harnesses will be required by personnel working four feet or more above
surfaces, including manlifts.

The work area shall be kept clean and orderly. Tools and debris must be picked up and
placed in the proper place to prevent a tripping hazard. Walkways and grating shall be
kept in good condition. Spills will be cleaned up immediately. Personnel shall not walk
or climb on piping, valves, fittings, or any other equipment not designed as walking
surfaces.

Ground Personnel

All ground personnel should be constantly aware of the possibility of slips, trips, and falls
due to poor and possibly slippery footing in the work areas. before crossing either in
front of or behind a piece of heavy equipment, ground personnel will signal the
equipment operator and receive confirmation before moving.

Head and Back Injuries

As minimum requirements, hard hats and safety glasses will be donned prior to
performing any site activities. This requirement will prevent minor injuries caused by
bumping one's head while working around and under piping and other process related
structures. At the daily safety meeting, personnel are instructed in proper lifting
techniques and reminded not to lift heavy items without assistance.

Falling Objects

OHM believes that the dismantlement process as well as other remediation processes can
be accomplished without any object, regardless of size, free falling to the ground. All
support structures will be slowly lowered to the ground using a grapple and/or skip
bucket. No personnel shall work under this equipment at any time. Also, the SSO will
ensure that an adequate area is clear of personnel while the equipment is in operation.

Confined Space Entry

A Confined Space Entry (ES) is defined as an enclosed area having a limited means of
egress where ventilation is not adequate to remove a toxic or flammable atmosphere or
oxygen deficiency which may exist. Examples of ESs include, but are not limited to the
following: tanks, boilers, vessels, bins, manholes, tunnels, pipelines, underground utility
vaulis, or any open top space more than 4 feet in depth, such as pits, tubes, trenches, or

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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vessels. Procedure No. 24 in the OHM Health and Safety Procedures Manual outlines
OHM’s entry procedures in detail.

The OHM Confined Space Permit will be completed before entry. The written rescue
plan will include the type of equipment to be used and the names of the rescue and

standbv nersonnel. The atmosnhere will be monitored for oxveen, combustible ocagegs
DudALuU Y pLisUaiiiei, 4010 QUULUSPIEILAT VWads UU Juaanivivie UL Uafglad, LULLUUSUIL gaduy,

and toxins. All personnel will be trained for confined space entry. The confined space
will be ventilated, purged when possible and isolated. and locked out and tagged out if
there are mechanical or electrical hazards.

e
2]
2]

o

Ty tha narmit Tha narmit
Ui yuuuu Ll pliiiiie

The SS wili
performing work, monitoring the work, and will also list rescue personnel and employees
conducting the pre-entry briefing. The permit will provide type of confined space
preparation performed, pre-entry atmosphere testing results, emergency/rescue
procedures, entry/egress requirements, other potential hazards, subcontractor

notifications, and the permit authorization signature.

+  Equipment and Hand Tools
All hand tools and power tools shall be in good repair and will be used only for the task
for which they were designed. All damaged tools will be tagged “Out of Service.” All
tools will be kept ciean. Sharp tools shall not be carried in pockets. When working,
overhead tools will be placed in a holding receptacle or secured when not in use. Tools
cannot be thrown or dropped from heights. Only non-sparking tools will be used in

flammable or exnlosgive atmospheres. Cheate
a0iC Or €Xpiost

s will not be used
riamm 111

1'\1“
YV GUILUORIvIUS, chneater i v 1IVL Vv WDTu,

» Ladders
Access to high places will be obtained by using approved ladders and stairs in accordance
with ANSI 14.1-3. Ladders will be used for access to and from the excavation.

3.3 NVIRONMENTA AZARD

-Environmental factors such as weather, wild animals, and irritant plants pose a hazard

when performing outdoor work. The SSO and SS w1ll ake 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:

o  Heat rash




e
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Heat exhaustion
Heat stroke

Heat stress p revention is outlined in procedure No. 22 of the 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-c ntammg 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

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 restmg place and provided fluids every 15 minutes for approximately

1 hane CSoym
1 1iUuL, 2

Muscle spasms
Pain in the hands, feet, abdomen

Heat exhaustion — caused by increased stress of various body organs including
maaequate blood circulation due to cardiovascular mbuuimc‘:my or ucuyurauon
Immediately remove the victim from the hot environment and provide rest while lying
the victim down with feet elevated, and carc 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

- Dizziness

N arncan
s 1N auo\zu

- Fainting

Heat stroke — temperature regulation fails and the body core temperature rises to critical
levels. Immediate action must be taken to cool the body. Competent medlcal care must
be obtained immediately since thi S
- Hot, dry skin, usually red, mottled or cyanotlc
- 104° temperature

- Confusion, dizziness

- Loss of consciousness

o .,. ~ Trevnntamiev ey anedace <ren

iis is a life threatening disorder. Sympt

OHM PrOJect 7536H Site 35
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- 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 recommendation
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

90° F or above

After 45 minutes of work

After 15 minutes of work

Fito N

87.5 F-90 F After 60 minutes of work After 30 minutes of work

82.5-87.5 F After 90 minutes of work After 60 minutes of work
o 77.5-82.5 F After 120 minutes of work After 90 minutes os work

72.5-715 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 scme. If the heart rate still exceeds 110
beats per minute at the next rest period, decrease the work period by 1/3. The initial 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.

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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3.3.2 Exposure to Cold

With outdoor work in the winter months, the potential exists for hypothermia and frostbite.
Protective ciothing 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 ..count 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 wv 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 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.

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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o Material Safety Data Sheets (MSDSs)
There will be an MSDS located on site for each hazardou. .inemical 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 review by on site personnel. The information pertinent to the chemical hazards will be
communicated to project personnel.

Morming 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.

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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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.

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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Task Breakdown

Potential Hazards

Hazard Control Measures

Mobilization and Site Prépéﬁﬁon
Subtasks:

Rouinment mohilization
Lguipment mooiization

Installation facilities
Utility connections

Stxuck by, Ag;ihst Heavy
Equipment, Flying Debris,

Protrudine Ohiects

rroiniging LVojects

Use reflective waming vests when exposed to vehicular traffic
Isolate equipment swing areas
Make eye contact with operators befare annrmrhma pnmnment

Restrict 1 entry to the work area to authorized personnel
Wear hard hats, safety glasses with side shields, or splash/face shields and
goggles, and qteel-me cafetv boots at all times

»  Understand and review posted hand signals

s e s s .

Handling Heavy Objects

*  Observe proper lifting techniques
+  Obey sensible lifting limits (€0 pounds maximum per person manual Lifting)
»  Use mechanical lifting equipment (hand carts, tmcl»:s?e
loads
+ Do not exceed equipment/crane load specifications when hoistir.z loads
» Do not suspend loads over ground personnel

to move large awkward

Electrical Shock

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

+  Use double insulated or properly grounded electric power—oi)eral led 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 insuiation
«  Cover o elevate electric
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 elecmcal power circuits prior to commencmg work
Follow Lockout/Tagout procedures in accordance with OHM Health ac

Safety Procedures Manual

ire or flexible cord passing through work areas to

'}
ana

Clear walkways of equipment, construction debris

Mark, identify or barricade other obstructions
Use body hamess and lifeline when working 10 feet or
Use approved ladders in accordance with OHM Health

nd other material

Manu.

t or more above the ground
and S.f fefv Procedures

VEC approved 1adaors 1 accorcance AN ure

Inhalation and Contact with
Hazardous Substances

+  Provide workers proper skin, eye and respiratory protection based on the
exposure hazards present

+  Review hazardous properties of site contaminants with workers before
operations begin

«  Wear specified level of protection when entering building to identify
salvageable materials

Fire/Explosion

«  Eliminate sources of ignition from the work area

+  Prohibit smoking

Provide ABC (or equivalent) fire extinguishers in all work areas, flammable
storage areas, generator and compressor facilities

Store flammable liquids i in well ventilated areas

Post “NO SMOKING” signs

Store combustible materials away from flammables

Store all compressed gas cylinders upright, caps in place when not in use
Separate Flammables and Oxidizers by 20 feet

Contact Dermatitis

«  Wear PPE to avoid skin contact with contaminated surfaces or other skin
irritants when installing testing/water treatment system or handling treatment
chemicals

OHM Project 17536H&S

Site 35 Operable Unit 10 Camp Geiger Area
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Task Breakdown Potential Hazards Hazard Control Measures
Install Wells for Struck by, Against Heavy = Restrict entry to the work area to authorized personnel
Monitoring Air Equipment, Flying Debris, »  Wear hard hats, safety glasses with side shields, or splash/face shields and
Sparging Protruding Objects 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
Slips, Trips, Falls »  Clear walkways of equipment, construction debris and other materials
e Mark, identify or barricade other obstructions
¢ Use bodx hamess and lifeline when working 6 feet or more above the ground
o Use ap{)roved ladders in accordance with OHM Health and Safety Procedures
Manua:
Inhalation and contact with s Provide workers proper skin, eye and respiratory protection based on the
hazardous substances exposure hazards present
+  Review hazardous properties of site contaminants with workers before
operations begin
° ear splasn shield and saran coveralls when soaking, handling wet materials,
pressure washing
Fire/Explosion »  Eliminate sources of ignition from the work area
+  Prohibit smoking
+  Provide ABC (or equivalent) fire extinguishers in all work areas, flammable
storage areas, generator and compressor facilities
»  Store flammable liquids in well ventilated areas
+  Post “NO SMOKING” signs
+  Store combustible materials away from flammables
+  Store all compressed gas cylinders upright, caps in place when not in use
*  Separate flammables and oxidizers by 20 feet.
Rotating Equipment +  Stay clear of rotating equipment
_ +  Wear close fitting clothes
P «  Place four guide wires on drilling rig
»  Place cowl on drill string to prevent airbome dust
+  Use wetting agents for dust suppression
Buried and Overhead Electrical *  Maintain 15-foot buffer between heavy equipment and overhead electrical
Utility Hazards utilities
*  Locate all buried utilities prior to drilling
Noise »  Personnel will wear hearing protection above 85 dBa
«  Personnel will be included in a hearing conservation program
s "’:”"""\‘
OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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Task Breakdown Potential Hazards Hazard Control Measures ﬁ
Trenching and Pipe | Struck by, Against Heavy + Restrict entry to the work area to authorized personnel !
Installation for air Equipment, Flying Debris, »  Wear hard hats, safety glasses with side shields, or splash/face shields and goggles, and
sparging; trench will | Protruding Objects steel-toe safety boots at all times
be 40 feet deep;
place sturry in "
trench
Handling Heavy Objects + Observe proper lifting techniques I’
+  Obey sensible lifting limits (60 pounds maximum per person manual lifting)
+  Use mechanical Lifting equipment (hand carts, trucks) to move large awkward loads
Slips, Trips, Falls »  Clear walkways of equioment, cons*ruction debris and other materials
*  Mark, identify or barricade other obstmictions
+  Use body hamess and lifeline when working 6 feet or more above the ground or leading
edge of trench
» 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 the exposure
hazardous substances hazards present
+ Review hazardous properties of site contaminants with workers before operations begin
+  Wear specified level of protection
Fire/Explosion + Eliminate sources of ignition from the work area
+  Prohibit smoking
«  Provide ABC (or equivalent) fire extinguishers in all work areas, flammable storage
areas, generator and compressor facilities
= Store flammable liquids in well ventilated areas
+ Post “NO SMOKING” signs i
« Store combustible materials away from flammabies
» Store all compressed gas cylinders upright, caps in place when not in use
+  Separate Flammables and Oxidizers by 20 feet
Excavation Cave-in +  All underground installations will be located and marked
+ Al materials must be kept 2 feet from the excavation edge
Pesal s Daily incnantione of e excavations will be conducted by a competent person and soil
Udlly HIDPWM\J‘IID Vi HIV vAavav Vil LA Uy @ v llly\ﬂ»vllb PVvisvii adzis SUL ll
type determined
« The OHM excavation permit will be used
+ Excavations for piping trenches and others requiring personnel entry will not be greater
than 4 feet deep
+ Excavations wnh Igaotentw.l hazardous atmosphere must be tested O2/LEL/toxic
- Follow OHM SOP for excavation
Utility (electric/gas) « Locate all buried utilities prior to excavation operations
»  Maintain 15-foot buffer between heavy equipment and overhead electrical utilities

{
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Task Breakdown Potential Hazards Hazard Control Measures
Installation of power Struck by, Against Heavy e Restrict entry to the work area to authorized personnel
control, associated Equipment, Flying Debris, * Wear hard hats, safety glasses with side shields, or splash/face
electrical equipment Protruding Objects shields and goggles, and steel-toe safety boots at all times
Handling Heavy Objects e 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
Fire/Explosion ¢ Eliminate sources of ignition from the work area
¢ Prohibit smoking

Provide ABC (or equivalent) fire extinguishers in all work areas,
flammable storage areas, generator and compressor facilities

Store flammable liquids in well ventilated areas

Post “NO SMOKING” signs

Store combustible materials away from flammables

Store all compressed gas cylinders upright, caps in place when not
in use

¢ Separate flammables and oxidizers by 20 feet.

* & & o

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

¢ Mark, identify or barricade other obstructions

¢ Use body harness and lifeline when working 6 feet 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 basecl

hazardous substances on the exposure hazards present

* Review hazardous properties of site contaminants with workers
before operations begin ‘

*  Wear specified level of protection

.

Fire/Explosion ¢ Eliminate sources of ignition from the work area

¢ Prohibit smoking

Provide ABC (or equivalent) fire extinguishers in all work areas,
flammable storage areas, generator and compressor facilities

Store flammable Yquids in well ventilated areas

Post “NO SMOKING” signs

Store combustible materials away from flammables

Store all compressed gas cylinders upright, caps in place when not

in use
¢ Separate Flammables and Oxidizers by 20 feet “

S
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Tasw< Breakdown Potential Hazards Hazard Control Measures

Equipment Installation Struck by, Against Heavy Equipment, Flying | ¢ Restrict entry to the work area to authorized

and Plumbing Debris, Protruding Objects personnel

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

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

¢ Use mechanical lifting equipment (hand carts,
trucks) to move large awkward loads

Handling Heavy Objects * Observe proper lifting techniques "

Electrical Shock o De-energize or shut off utility lines at their sourc .
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

o Use qualified electricians to hook up electrical
circuits

+ Inspect all ex.cnsion 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

o 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

P

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

* Mark, identify or barricade other obstructions

¢ Usebody harness and lifeline when working 6 feet
or more above the ground

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

Crane Operation ¢ Prepare lift plan

» Inspect &l rigging prior to use
o Load limits on crane, hooks, hoist, sling, wire rope
i

cannot be exceeded

B
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JOB HAZARD ANALYSIS

Task Breakdown

Potential Hazards

Hazard Control Measures

-

System Start-up
and Testing

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

» Wear hard hats, safety glasses with side shields, or splash/face shields and goggles,

» Restrict entry to the work area to authorized personnel
and steel-toe safety boots at all times

Handling Heavy Objects

«  Observe pro]per lifting techniques
= Obey sensible lifting limits (6 poufnLds maximum per person manual lifting)

Py asad Fylt TR WU Voo onzber

S TR T L PR N W O 3 PR
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Electrical Shock

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

5 ; T O h .
Electrical circuits must be tested and proved to be de-energized before work begins

Use double insulated or properly grounded electric power-operated tools
Provide an equipmen'*-grounding conductor program or employ ground-fault circuit

intermnters

» 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 harness and lifeline when working 6 feet or more above the ground
Use approved ladders in accordance with OHM Health and Safety Procedures
Manual

LI Y

Inhalation and contact with
hazardous substances

« Provide workers proper skin, eye and respiratory protection based on the exposure
hazards present

+ Review hazardous properties of site contaminants with workers before operations
begin

w1y .

»  Wear specified level of protection

Fire/Explosion

Eliminate sources of ignition from the work area

Prohibit smoking

Provide ABC (or equivalent) fire extinguishers in all work areas, flammable storage
areas, generator and compressor facilities

Store flammable liquids in well ventilated areas

Post “NO SMOKING” signs
Store combustible materials away from flammables

Store all comnresced oag ovlinders unricht, cang in nlace when not i

SIOTE a COmMPICSSeC gas CYReels Rphighs, s 1 p. wien not Lt

Separate Flammables and Oxidizers by 20 feet

¢ 0 .

»

«  Wear PPE to avoid skin contact with contaminated surfaces

Pumping equipment
operation

Inspect hoses and pumping equipment before use

Do not leave pumps and pressurized hoses unattended while operating
Use double diaphragm pumps for flammable liquids

Ensure proper grounding and bonding of equipment

¢ s o o

L.

Spills/Splash

Wear splash protection
Clean up spills immediately

| N ) E—

OHM Project 17536H&S
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JOB HAZARD ANALYSIS

3-18

gy
Task Breakdown Potential Hazards Hazard Control Measures "
H
Collect groundwater Slips, Trips, Falls « Clear walkways of equipment, construction debris and other materials
samples +  Mark, identify or barricade other obstructions
» Use body hamess and lifeline when working 10 feet 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 the exposure hazards |
Hazaidous Substances Eresent .
« Review hazardous properties of site contaminants with workers before operations begin
«  Wear splash protection when sampling liquids, sludges
Contact Dermatitis «  Wear PPE to avod skin cont :t with contaminated surfaces or other skin irritants when "
sampling water treatment influent, effluent, or treatment chemicals
— - - I.I
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JOB HAZARD ANALYSIS

Task Breakdown

Potential Hazards

Hazard Control Measures

Equipment
Decontamination

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

Use reflective waming vests when exposed to vehicular traffic
Isolate equipment swing areas

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

P e e e

* ¢ 0 e o o

Sharp Objects

»  Wear cut resistant work gloves when the possibility of lacerations or other injury may be
caused by sharp edges or objects

High Noise Levels

+ Use hearing protection when exposed to excessive noise levels (greater than 85 dBA over an
8-hour work pericd)

Handling Heavy Objects

Observe proper lifting techniques
Obey sensible lifting limits (60 pounds maximum per person manual liftirig)

Use mechanical hfhno equipment (hand carts, trucks) to move ]arap awkward loads

Use mechanical lifting equipn and carte, trucks) to move lar
Do not exceed equlpment load specxﬂcanons
Do not suspend loads over ground personnel
Ground personnel near cleaning vats wear splash shield and apron

Stips, Trips, Falls

Clear walkways of equipment, construction debris and other materials

Mark, identify or barricade other obstructions

Use body hamess and Lifeline when working 10 feet or more above the ground

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

* s s »

Inhalation and Contact with
Hazardous Substances

»  Provide workers proper skin, eye and respiratory protection based on the exposure hazards
present

+ Review hazardous properties of site contaminants with workers before cperations begin

»  Wear splash shield and saran coveralls when soaking, handling wet materials, pressure
washing

» Collect and contain spent wash water for proper disposal

H

Bums

+  Use proper gloves, face shield/safety goggles, shin and toe guards, and splash suits to protect
workers from skin burns and injury when operating hot water/steam laser (high pressure
waancrs)

OHM Project 17536H&S

Site 35 Operable Unit 10 Camp Geiger Area September 1997
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JOB HAZARD ANALYSIS

v._..'_—'-
Task Breakdown Potential Hazards Hazard Control Measures il
Demobilization Struck by, Against Heavy + Use reflective warning vests when exposed to vehicular traffic l

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 stecl-toe safety
Car NarG nass, saitly g2rassts Wil 5100 Sr s OF 1aC8 aliG gOgREats, aiiG 51000 a1y
boots at all times
R JUNE TR § SR Vo PPN N Nlonemsn memens 1ifiinag danhmivraa
F1aiiUlLy ncav_y LU jeuLs M WUstLvVe PIUPGI LALLELE ws«luu\iuca

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 intcgrity, ground continuity, and damaged insulation

Cover or elevate elactric wire or flexible cord nassing throush work areas to pmfpnf from damaoe

LOVET Or Liovale CISCINIC Wire Oor 1IeX1die COIC passing tarough WOIK areas 1o protect Irom camage

Keep all plugs, cords, and receptacles ow. 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

Stips, Trips, Falls

Ciear waikways of equipment, construction debris and other materials

Mark, identify or barricade other obstructions

Use body harness and lifeline when working 10 feet or more above the ground

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

Inhalation and Contact + Provide workers proper skin, eye and respiratory protection based on the exp.usure hazards present
with Hazardous = Review hazardous properties of site contaminants with workers before operations begin
Substances +  Wear specified level of protection when entering building to identify salvageatle materials J
{
Fire/Explosion + Eliminate sources of ignition from the work area "
+  Prohibit smoking
+ Provide ABC (or equivalent) fire extinguishers in all work areas, flammable storage areas, generator
and compressor facilities
+ Store flammable liquids in well ventilated areas
+  Post “NO SMOKING" signs
+ Store combustible materials away from flammables
+ Store all compressed gas cylinders upright, caps in place when not in use
+ Separate Flammables and Oxidizers by 20 feet
Contact Dermatitis +  Wear PPE to avoid skin contact witli contaminated surfaces or other skin irritants when dismantling

testing, water treatment system or handling treatment chemicals

OHM Project 17536H&S

Site 35 Operable Unit 10 Camp Geiger Area

September 1997
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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

+3 NI Lng A tod 1
operations. OHM has designated work areas or zones as suggested by the NIOSH/OSHA/

P
USCG/EPA'S document titled, "Occupational Safety and Health Guidance Marnual 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 SupportZ -2 (SZ)

4.1 EXCLUSION ZONE

The EZ is the area suspected of contamin....on and presents the greatest potential for worker
exposure. Personnel entering the area must wear the mandated level of protection for that area.
In certam instances, d1fferent levels of protection will be required depending on the tasks and

4.2 1 TION

The CRZ or transition zone will be established between the EZ and SZ. In this area,
11 In o

AT ATt A 1 AanAntamaimats nrAna aritirad to awvit tha T77 TA

PCLDUUHG} will b oegin tne sequent tial decontamination Process requirea 1o eXit uic oid. 190
prevent off-site migration of contamination and for personnel accountability, all personnel will
enter and exit the EZ through the CRZ.

4.3 PPORT N

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
equinment or clothing will not be allowed in the SZ. The support facilities should be located

CAYUAPR1I0E1L Vs LAV LILILE WAL LIVL UV QaaU VY VU AL Lliv e LAIV SUPPVLL AOVALILLG O WAL AUVGWAL

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 STITR {"f\Y\‘TTDﬂ' TN
. [SZN W VAR SAVIAE LA EE PR VASAS §

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.

ble Unit 10 Camp Geiger Area September 159



N\ = Services Corp. WORK AND SUPPORT AREAS

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 operaticns, 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.
OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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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 u.. or all PPE utilized.

5.1 NTICIPATE
Task Protecticn Level
Mobilization and site preparation Level D
Drill and install well Level C/Modified D

Trenching and install piping

Level D clean soil

Modified D/Level C contaminated soil

Installation of power, control and associated electrical Level D

equipment

Equipment installation and plumbing Level D

System startup and testing Modified D with tyvek
System operation and maintenance Modified D with tyvek

Modified D with tyvek and face shield ||
Equipment Decontamination Modified D with full face shield and saran
Demobilization Level D

Groundwater monitoring

|

Hearing protection will be required for all personnel whenever the noise level is above 85 dBa.
5.2 ROTECTI L N

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

. Hard hat

. Steel-toed work boots

. Work clothing as prescribed by weather

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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5.2.2 Modified Level D

Modified Level D consists of the folowing:

*

L4

Safety glasses with side shields

Hard hat

Steel-toed work boots

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)

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area Septernber 1997
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5.2.4 Level B

Level B protection consists of the items required for Level C protection with the exception
that an air-supplied respirator is used in place of the air-purifying respirator.

5.2.5 Level A

Level A protectior consists of the items required for Level B protection with the addition of
a fully-encapsulating, vapor-proof suit capaole of maintaining positive pressure.

5.3 P D-Al ESPI R

If air monitoring shows that Level B protection is needed, OHM personnel will wear
Survivair 9881-02 Hippack Airline respirators with 5-minute egress bottles. Personnel
requiring Level "B" protection and high mobility will wear Survivair Mark 2 SCBA units.

5.4 BREA - 1

Code of Federal Regulations 29 CFR 1910.134 states breathing air will meet the
requirement of the specification for Grade D breathing air as described in the ANSI/CGA
Specification G-7.1-1989. OHM requires a certificate of analysis from vendors of breathing
air in order to show that the air meets this standard. Breathing air will be obtained in cylinders
exclusively and will be stationed in the exclusion zone (EZ).

5.5 -PURI

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

5.6  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

. Sulfur dioxide <50 ppm

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

. Radionuclides

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997

53



P

Ny

P

a0
-
P
P
P4

== OHM Remediation

Sé— Services Corp. PROTECTIVE EQUIPMENT

5.7 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.

5.8 INSPECTION AND ANIN

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.

5.9 T TESTI

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
isoamyl acetate or irritant smoke. The fit test must be for the style and size of the respirator to
be used.

5.10 FACIAIL HAI

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.

5.11 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.

5.12 CONTACT LENSES

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

5.13  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

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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require respiratory pro
for general hazardous waste operations as pe
SITE-SPECIFIC RESPIRATORY PROTECTION PROGRAM

5.14
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

aQC nnd QQN
111U D0 allild JOo\J

LS 2 0

The criteria for determining respirator need have been evaluated based on the site
be conducted to confirm that respiratory protection levels are adequate (Section 7.0). All
Th

contaminants and expected levels of protection are outlined in Section 5.1. Air monitoring will
mainfanancs

respirator users are OSHA trained in proper respirator use and maintenance.
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,

Site 35 Operable Unit 10 Camp Geiger Area
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6.0 DECONTAMINATION PROCEDURES

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
denendmc on the work area, the task, the nrnff‘("rmn level, etc.

Go to end of EZ
Wash outer boots and gloves in detergent solution
Rinse outer boots and gloves in water

Remave onter hoote and let drv
ANWLEAU ¥V W W LLWL WUV T WAL AW h u-l-J

.

DN e

Remove outer gloves and let dry
Cross into CRZ

Remove SCBA or hip pack (Level B)
Remove first pair sample gloves

M1rtar garan Ar foruals

R(AILUVD VUlLL salail UL Ly VEX

10. Remove and wash respirator

11. Rinse respirator and hang to dry

12. Remove second pair sample gloves and discard

D 00~ Oy n

Any employee suspected of sustaining skin contact with chemical materials will first use the
emergency shower. Following a thorough drenching. the worker will nroceed to the

..... i f LU WALE ALV R wallaidllipy waah WA AL 2as PRV WU AR

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
[y

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
pel‘SOi‘iﬁél arc quuHEu to shower uany at the COmpxcuuu of that day s work. Also, & Ve W wash
facilities and emergency showers will be provided at personnel decontamination facilities and

at the water treatment system where hazardous chemicals are handled.

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area Septeraber 1997
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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.

NN

Personnel pCI'IOIHllIlg this task will wear the PIOpEr Fre as pI'C&CI'lDC(l Dy the SSO.

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.

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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7.0 AIR MONITORING

ensures that respiratory protection is adequate to protect persouucl against the chcml(.als 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.

Ml £AT aceetan v Alansd Aot leaas PPN RSV PRI, DUPSUSEAPI. SUG: S [ UIpRIII, Y ISR 5. P Py PN
1IIC JOLUWLHLLE CHdLL UCHLLLIUGS UIC all U OLLLLE 1 [F88Rw 8] 1 P L Pl.l O aCliOll ICVCLS,
Monitoring Action Action
Device Level
LEL/O; (work area) >10% LEL Evacuate area, ventilate, upgrade to
To be performed when drilling, <20.8% O, Level B if necessary, continue to
excavation and trenching monitor
PID (Breathing Zone) 1-50 meter units for 5 min. Level C
To be performed when drilling, 50 meter units or greater for 5 min. Level B
excavation and trenching
excavation and trenching
7.1 PLOSIVE L/O2 TE
Prior to entering a confined-space area or performing hot work involving welding, cutting,

or other high heat-producing operations where flammable or combusuble Vapors may be

present, LEL/O, measurements will be taken.

7.2 PHOT ATI D |

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

rpqnn-pﬂ Aleny reoardlece of the TT V a PID) reading of 1 000 nnm or mare will indicate that

KW, SAMOVy A VEQLUAVOD Vi ViV 1 ke @ A2l AVAMIILE UL 1y UVY pPRIL VR ALAVAY VY AL AUV QLY LaaL

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 SCN) will talka maasanramente hafara Aaneratinne haoin in an araan tn deterrming tha
LIV WD VY LLL VARV LUVGD UL VEITIVIAW UNVLVLY UPUIGUULID ULglil Al Uil QiAW UL WKLV Wiv
amount of organic compounds naturally occurring in the air. This is referred to as a

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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Levels of volatile organic compounds will be measured in the air at active work sites once
ry hour and at the support zone once every hour when levels are detected above back-

114 UL L9 AL UL 1141 1

ground in thc 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.

<’D

7.3 1 N IN

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

; thi

nnnnnnnnnn + (OTLY 1] v oally rayiaw 1qQ
Ldlly ICUVIOW Ul

1 ThaD =
Manual. The ILU_]C\/L it Wik pl iodi

7.4 ALIBRATION RE ENT
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 perforniing the calibration.

7.5

Fu ¥ 8 )

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

P,
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8.0 EMERGENCY RESPONSE

8.1 PRE-EMERGENCY PLANNING

Prior to engaging in construction/remediation activities at the site, CHM 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 ar~ released

Spill or Release of Hazardous Materials

The fire could spread on site or off site and possibly ignite other
contaminated run-off
*The spill could cause the release of toxic liquids or fumes in

*The use of water and/or chemical fire suppressants could result in
thus causing a fire or gas explosion hazard
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 cff-site soil
contamination and/or ground-water or surface water pollution

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

flammable materials or cause heat-induced explosions

«An imminent danger of explosion exists

The spill could result in the release of flammable liquids or vapors,

sufficient quantities or in a manner that is hazardous to or could
the material

Natural Disaster

«The facility is in a projected tornado path or a tornado has damaged
facility property
»Severe wind gusts are forecasted or have occurred and have caused

+A rain storm exceeds the flash flood level
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:

*
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edicated for emer
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icient equipment and materials will be kept on site an
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only. The inventory will be replenished after each use

*

On-site emergency responders will be current in regards to training and medical
surveﬂlance p“f)grams Copies of al! applicable certificates will be kept on file for on-

« 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

s radt o

acCliviiices.

« Emergency response activities will be coordinated with the Local Emergency Planning
Committee (LEPC) in compliance with SARA Title IIT 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

P
‘ 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. :

anary commumcauon with local responders in the event of an emergency will be

1 telanhane linag
4 WUIL PRIV 1€ 168,

8.2 ME ON

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:

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997

8-2



-
o

= == OHM Remediation

5 £ Services Corp. EMERGENCY RESPONSE
Chemical Hazards »  Materials at the site
+  Materials brought w we site
Physical Hazards Fire/explosion
Slip/trip/fall
Electrocution

Confined space
IDLH atmospheres
Excessive noise

o o s s o

Heavy equipment
Stored energy system
Pinch points
Electrical equipment
Vehicle u-a.?fic

Mechanical Hazards

Electrical Storms

High winds

Heavy Rain/Snow

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

Environmental Hazards

* e o o o

Once a hazard has been recognized, the Site Supervisor and/or the SSO will take imrediate
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

+  Trenching/shoring procedure

¢ Air monitoring

+ Following all OHM standard operating procedures

+  Practice drills for fire, medical eme: sency, and hazardous substances spills

OHM Project 17536H&S Site 35 Operable Urit 10 Camp Geiger Area September 1997
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Local Agencies All services
Police Dept.

Fire Department
Ambulance

Hospital
Onslow County Hospital

On-Base Facilities

USMC Hospital

Federal Agencies

EPA Region Branch Response Center

National Response Center
Agency for Toxic Substances and Disease Registry

Navy ROICC / NTR
National Response Center

Project Manager
James Dunn
Director, Health and Safety, Angelo Liberatore, CIH

(24 hour)

OHM Corporation

NOSC/NOSC DR
Vann Marshbern

Note:

Table 8.1
Emergency Telephone Numbers

Additional Phone Nos's in Section 2.0 this HASP

Routes to Hospital: (MAPS ARE POSTED ON-SITE)
ON-BASE

911 on-base (910) 451-3855 (off-base)
911 on-base
911 on-base (910) 455-9119 (off-base)

(910) 577-2240

(910) 451-4840

(404) 347-3931
800-424-8802
(404) 639-0615 (24 HR)

800-424-8802

(770) 734-8072
(770) 453-7671

800-537-9540

(010) 451-5006

1. From Bldg. 25, proceed west to Holcomb Blvd. and turn left (north).
2. Proceed north on Holcomb Boulevard and turn left on Brewster Street

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

4. Follow signs to the emergency room entrance.
OFF-BASE

left side of the street.
5. Follow signs to the emergency room entrance.

From Bldg. 25, proceed west to Holcomb Blvd. and turn left (north).

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

Follow Highway 24 West (approximately 2.4 miles) to Western Boulevard and turn right (north).

Continue on Western Boulevard (approximately 1.5 miles) to the firth stoplight and the hospital is on the

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

posted in each trailer.

OHM Project 17536H&S
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sonnel 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

antinn
aviiluil.

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 Uepan;mem CnlCI to assume the role OI lﬂ(.«l(lell[ L,ommdnaer upon lelVng on bl[C.
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 diiecting the

emergency proeedures All emergeney personnel and thelr communications will be

+ 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,
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*

°

explosions, or spills do ot 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.

Notify the NOSC/NOSCDR if outside emergency response help is necessary to control
the incident. Table 8.1 provides telephone numbers for emergency assistance.

Duect 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 responsitie 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.

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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If hazardous waste has been released or produced through control of the incident, ensure
the:

L

Waste is collected and contained.

Containers of waste are removed or isolated from the immediate site of the emergency.

*

Treatment or storage of the recovered wastc, 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 Jdecontaminated, 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 AFE DISTAN N F

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 materials 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

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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specific boundaries for evacuation. Appropriate steps such as caution tape, rope, traffic cones,
barricade< 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.

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
1t 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 ACUATI R E P EDUR

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

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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necessity to evacuate an area or building involved in a release/spill of a hazardous material.
Each crew supervisor will have a two way rad1 A bacse station will be installed in the OHM
office trailer to monitor for emergencies. Total te evacuation will be initiated only by the

St
emergency coordinator; however, in his absence, de

il phaiv ) LUVARAIAIL, AV 11 232 hsen

sion to preserve the health and safety of
employees will take precedence. Evacuanon routes w111 be posted in each outside work area.
Signs inside ouildings 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.

")

8.5.2 Evacuation Procedures

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

o MM A psmmprrarr OTaRN
A 11iC C UCLECHL/y Mgu
« 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.

» support zone will assernble at

iE 5P S T

d .
the entrance to the site for } ad count and await further instruction from the
emergency coordinator.
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» ALL persons in the exclusion zone and contamination reduction zone will be accounted

far hyu their iTmmm
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Ew 18agers Ve ey LULLALIGLL), Qv 11 dete ine the safest

exits for employees and will also choose an alternate exit if the first choice is
inaccessible. -
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+ During exit, the crew leader should try to keep the group together Immediately upon
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» Upon completion of the head count, the crew leader will provide the information to the
emergency coordinator.

‘I‘I

» 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.

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area Septemiber 1997
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8.6

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 ail 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
Sugervisor. The security guard will aid in accounting for visitors, contracters. and
trckers by reference to sign-in shees available from the guard shack.

Personnel will be assigned by the emergency coordinator to be availaule 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.

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.

An estimate 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.

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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This information will help the on-site emergency coordinator io 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
isolation will be established around the spill. The size of the area will generally depend on the
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 isolatiun of at least 100 ft. in all directions will
be used. Small spills (less 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 surrcunding
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.

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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Put on protective clothing and equipment.

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.

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.

I_“

Spray the spill area with

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

7
or other appropriate material. If possible, use diaphragm pump to tlansfer dlscharged

liquid to drums or holding tank.

5=

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:

*

T a

AL

ABC-type fire extinguisher
First-aid kit, industrial size
Eyewash/safety shower (This equipment will be in conformance with ANSI Z358.1-

1990.)
Emeroen cy oxygen unit
Dl <= i Y =] M

Emergency signal horn
Self contained breathing apparatus (two)
Stretcher/backboard

addition to the sted above, OHM maintains direct readin

instrumentation

' v RiEI aivdeLansin

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.

ject 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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chemical concentrations. The equipment will be located at the OHM office trailer

Mg
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%
EQUIPMENT NAME APPLICATION "
I
Portable H-NU Photoionization Meter Measures selected inorganic and organic chemical
concentrations
MSA Oxygen and Combustible Gas Meter Measures oxygen and combustible gas levels "
Draeger Detector Tubes Assorted detector tubes to measure specific chemical
concentrations “

8.6.4 Personal Protective Equipment

A supply of two (minimum) SCBAs will be located in the support zone for use in
emergenoy response to hazardous materials releases. They will be inspected at least monthly,

ﬂﬂﬂﬂﬂﬂﬂﬂ MNQAIT A wariviraeantg T adAd+ emersency response personne al vnill hava

auu.uumg to OSHA requiremenis. in aaai LlG'], all CMmorgéndly résponse plrsonnd: wiu nave

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 clcthing 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 an

A sufficient supply of appropriate emergency response clean-up and personal protective
equipment will be inventoried and inspected, visually, on a weekly basis.

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.

+ 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.
OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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Citric acid for neutralizing caustic (pH >7) spills.

*

Vapor-suppressing foam, if required by the Client, for contrclling the release of
volanle organic compounds.

*

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

The following equipment will be kept on site and dedicated for spill cleanup:

» Plastic shovels for recoverinz corrosive and flammable materials.

«  Sausage-shaped absorbent booms for diking liquid spills, drains, or sewers.
+  Sorbent sheets (diapers) for absorbing liquid spills.

»  Overpack drums for containerizing ieaking drums.

o 55-gallon open-top drums for containerication 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 S50 will
contact the local hospital and inform them of the site hazards and potential emergency
situations. 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.

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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The crew foreman will immediately make radio contact with the on-site emergency
cc.nator 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

PR

then be taken (JCPCHQH]g on the bCVCﬂ[y of the incident:

+ Life-Threatening Incident--If an apparent life-threatening condition exists, the crew
foreman will inform the emergency ccordinctor by radio, and the local Emergency

ALl WAL AN AL LRI ety LA QLA QI AL IUVAL LA gAY

Response Services (EMS) will be 1mmed1uwly called. An on-site person will be
appointed who will meet the EMS and nave him/her quickly taken to the victim. Any
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

« 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) appropnate to the nature of the illness or accident. Appropriate first aid or

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

Any personnel recuiring 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 nrior to

2L 2IVED LUAFS LU R U IR N9 L et A L wl ¥ LoV 19 245 UL SI0VA WALLAIANA UL LiUY MVWARAVRA R LGV & Y avkaRis praaAvL VW

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

troatmant
LU LI IR,

If decontamination can be performed, observe the following procedures:

+ Wash external clothing and cut it away.

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997

8-15



PN

4

== OHM Remediation

== Services Corp. EMERGENCY RESPONSE

If decctamination cannot be performed, observe the following prc cedures:

L2

Wrap the victim in blankets or plastic to reduce contamination of other personnel.
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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 SSG 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.

A list of emergency telephone numbers is given in Table 8.1.

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
8.7.2 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 emergencv coordinator hv radio and vacate the structure or area. The emergency

LUV ViAlIVE gV f Vv VaLaIIGLVL 4Qraa Qai QAvVQLy i LSS Qiva. 2L LRl gphals

coordinator will immediately notlfy 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 pericdically

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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where flammable materials are present. Hot work permits will be required for all such
work.

Fire extinguishers will be placed in all aicas where a fire hazard may exist.

DCIUIC WUIKCIb Degm ()pCId[lOIlb in al area LDC IOICITI&H will glVC HlblIlflCthl’l on CEress
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 eveat of a fire:

@»

Anyone who sees a fire will notify their supervisor whoe will then contact the
Emergency Coordlnator by radio. The emergency coordinator will activate the

When the emergency siren sounds, workers will disconnect electrical equipment in use
(if possible) and proceed to the nearest fire exit.
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immediately after hearmg the fire alarm and remain together throughout the emergency.
Workers will assemble at a predetermined rally point for a head count.

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 continuted when the following hazardous weather
conditions are present:

>

Lightning

Hoavy Rain n/Snr\‘vy

rivay y ENCALILYY, FRLVA 4

High Winds

8.7.3.1 Response

+  Excavation/soil stock piles will be covered with plastic liner.
OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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» Al equipment will be shut down and secured to prevent damage.
e et o &

*

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 condit. ~ns
and notifying personnel of specific contingency measures. Notifications will include:

+ OHM employees and subconfractors
»  Client Representative
»  Local Civil Defense Organization

| [ P

8.7.4 Spiil/Release Contingency Measur:s
In the event of release or spill of a hazardous material the following measures will be taken.

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.
irst
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 t

pill/release, including information on material spilled, quantity, personnel injuries ar d

AL Ao, iAWk 222202 222QRAAL R 22424 opadat, [Redlinlal J ¥ PASVALIALR s Lj 2 >

immed1atc 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

an o nnn th noa o £ +ha anill
Cenfmement, containment \,Peuulus Uupor ature of the spiil,

measures may include:
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+ Construction of a temporary containment berm utilizing on-site clay absorbent earth

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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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

L]

The emergency coordinator will notify the LANTDIV ROICC, of the spill and steps taken
to institute clean-up. Emergency response personne! will clean-up all spills following the spill
clean-up plan developed by the emergency coorcinator. 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

s Steel drums

»  Pumps and miscellaneous hand tools

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 cnsure that recurrence is prevented. The
emergency coordinator will review the cause with the ROICC and obtain his concurrence with
the remedial action plan.

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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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-nour refresher training and
three day on-site training under a trained experienced supsrvisor. 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 sigr ‘he Health and Safety Plan Certification in Appendix A.

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area September 1997
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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 mediczl 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

1910.120 (f).

Table 10.1
Worker Medical Profile

‘m——————-—w%

Item Initial Annual
Medical History X X
Work History X X |
Visual Acuity and Tonometry X X
Pulmonary Function Tests X X
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
Urinalysis X X
Dermatology Examination X X l
Electrocardiogram/Stress Test X X (based J
on age)

Specific Tests (as required): None

OHM Project 17536H&S Site 35 Operable Unit 10 Camp Geiger Area
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10.1 EXAMINATION SCHEDULE
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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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APPENDIX A
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HEALTH-AND-SAFETY PLAN CERTIFICATION

By signing this document, I am stating that I have read and understand the Site Spe-ific Health-and-Safety Plan
for OHM Remediation Services Corp. personnel and visitors entering the site.

REPRESENTING NAME (PRINT) SIGNATURE ' DATE
0 S A

A
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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

he arcnmnlichad hv maeaane nf a cnmnrahanciva hazard AMmmunicratinn nragram hirh will
OC dCLULILPIISOCU Oy LHCAIS ULl o LULLPJICHLCILNIVE naZalu communicalion prugidiil, WNICH Wil

include ccntainer labeling and other forms of warning, material safety data sheets, and eraployee
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 RESPONSIBITITIES

Purpose: 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.

S. 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
foliowed. 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.



e

PN

8. Know what you are expected to do in case of an emergency. Before the
commencement of any task, emergencv considerations shall be made.

2.5 Shipping/Receiving Personnel Responsibilities

L Ensure MSDS are received with initial shipment of a hazardous material; if not,
contact purchasing to request the appropriate MSDS and alsc 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.

[ N N VS B

Report damaged containers or spills to the appropriate Health and Safely
Department immediately.

6. Request an MSDS from the mannfacturer for any hazardous material that arrives
in Findlay from a job. Also, a MSDS shall .ccompany 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 LABELIN

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 warnings. 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 tiealth and Safety Department shall be contacted to assist in locating the
proper MSDS. If there is no way to idcntify 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.
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5.0 MATERIAL SAFETY DATA SHEETS (MSDSs)

Each supervisor or department manager 1t OFM 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 wxll be readily available for rev1ew by aIl employees durmg each work shift.
T anth NP S N Ancicnmnéa Alanwls: smnvlrad WDomelAaoan YN T 1AL Y VS A

£aci buuy/JUU site will acsignaic a Cicany marked Dmpxuycc I\IguL-LU 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, morning, shop specific safety meetings, which shall be documented according to topic,
major points discussed, and r.ames 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 {0 these
chemicals.

Employec training shall include at least:
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. 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 scssions 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 hazarduus
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.

o 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-ROUTINE TASKS

Occasionally, employees at OHM Corperation are required to perform tasks which are
considered to be non-routine. All tasks considered to be non-routine shall 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
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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, precsence of another employee, and emergency
procedures.

. Excavation, Trenching, and Shoring

i

Obtain guidelines from Health and Safety Department before beginning
task.

Comply with all requirements s.. [u:th for this activity in 29 CFR Subpart
P(excavating, trenching, shoring).

Discuss specific chemical hazards.

Follow confined space enury 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
P including the following:

Chemical properties



SN

P

L

- 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
MATERIAL SAFETY DATA SHEETS

Site Chemicals Anti-fog
Trichloroethene Bleach
1,2-dichloroethene Breathing air
Vinyl chloride Diesel fuel

Fire extinguishers

Gasoline

Grease

Hydraulic Oil

Hydrogen cyanide (calibration)
Hydrogen sulfide (calibration)
Isobutylene (calibration gas)
Isopropyl alcohol

Liquid detergent

Methane (calibration gas)
Motor oil

Oil (hydraulic)

Pentane (calibration gas)
Starting fluid

WD-40
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BAUSCH & LOMB, INCORPORATED
PERSONAL PRODUCTS DIVISION

Effecttive Date: August 30, 1995

Supersedes:

MATERIAL SAFETY DATA SHEET

Page 1 of 5

NA

:SEC TION 1 CHEMCAL PRODUC I AND COMPANY IDENTIFICATION

For Information: 1-300-553-5340

Product Name:  SIGHT SAVERS brand ANTI-FOG LIQUID |
Product Code: 24, 25, 68, 69, 8565, 8569, 8370, 143060 ;
Chessical Family: NA

Mamufacturer: Bausch & Lomb, Inc.
Personal Products Division
P.0.Bok 450

1400 N. Goodman St.
Rochester, New York 14692

For Emergency: 1-800-553-5340

SECTION 2; COMPOSITIONINFORMATION ON n&GREBmNTs

S .

i
H

H
'

i

COMI"ONENT: CAS #

Isopropyl aleohol : 67-63-0

Dipropylkene glycol methyl ether ~ 34590-94-3
i

Other bomponeuts considered as non-kn'zarﬂous m

- $ot Established
STEL T Short Term Exposure Limit
OSHA  Occupational Safety & Health AﬂmﬁnstrannT

|
|
|

PERCENTAGE (WN) EXPOSURE STANDARDS/GUIDELINES*
OSHA ACGH . -
TWA STEL TWA STEL UNITS

400 500 400 500
100 150 100 150

ppm:
PP ¢

jems i

NA = Not Applidable
TWA =Time Wéxghzed Average
ACGIR = Amenmn Counference of Govetamental Indwstnai Hygtemsts



Material Safety Dara Sheet: Sight Savers Auti-fbg Liquid Page 2 of §

Section 3: HAZARDS IDENTIFICATION

PRBéAU’I'IONS This product is intended to He used to clean Ieusesiin personal items such as eyeware, face shields, etc,
TO CbNSIDER This product is.not intended o be ingested nor adiinistered through any other routes of exposure. If
t you are sensitive to any ingrédient in this product, ‘do not use.

EYE (:L‘ONTACT: This product is intended to b used per label mstructxons Awoid eye contact. In the event of accidental

; eye coritact flush with water for 15 minutes and obtam medical assistancs.

SKIN/CONTACT: This product is intended to be used per label instructions. Discontinme uso if skin irritation develops.

: 3 :

INGESTION: In the event of ingestion of this product or any other untoward events, contact a Poison Control Center
: or other emergency service and obtain the appropriate medical attention. Accidental ingestion of Sight

Savers Anti~fog liquid may cause gastric and i-testinal .rritation. Ingestion of larger quantitics may

cause nausea, vomiting, headache, dizziness, abdoaunal pain or related gastrointestinal dxsturbance

Give fluids and seek medical pare.

i

[NHALATION: Normal use of this pmduct WPH not present an mhalauon hazard. An acute exposure to high ;
P . concentrations, as fram a large spill, may result in hpper respiratory tract urxtatxon ami central nervous
system depression. Move to air and seek meéhml attention.

CARGNOGENICHY ‘Nene of the ingredients) contained in thig product are listed under JIARC, NTP or 29 CFR 1910
! subpart Z(asa or known carcmogmg

- [Section 4: FIRST AID MEASURES - |

SKIN, Skin irritation is not expected| Should irritation develop discontinue use. This product is not

INGEXTION, intended to be ingested or taken internally, Inthce#e:nofmgesﬁonofcmntmrany

lNIiAIg\TION untoward ¢vents, contact a Paison Control Center o othsr emergency service and obtam the
o appropriate medical attention,| Refer to the statemetts in sections 3 and ll

!

Section 5: FIRE FIGHTING MEASURES
| :

|
3

FLAM%(ABLE PROPERTIES: This prpduct is flammable.
FLASH POINT: 38° F Method: : closed cup

FLAMMABLE LIMTTS: . Lower Flammable Limit: NA Uppcr Flammable Limit: NA
AUTO IGNITION. TEMPERATURE: NA

HAZARDOUS DECOMPQSITION/  Carbon|dioxide and carbon monoxide..
COMB USTION PRODUCTS: ' :
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: Page 3 of §
| I
Section 5: FIRE FIGHTING MEASURES - CONTINUED R
FIRE FIGHTING As witl all fires, evacuate perscnnel to safe area. Normal fire fighting
INSTRUCTIONS: _ procedures may be used.

EXTINGUISHING MEDIA: Use foam, CO2, dry chemical, or water fog.

i

|Section 6: ACCIDENTAL RELEASE MEASURES

SPILL: ~ Remove sources of ignition 4nd absorb with vermﬂculrtz or ather absorbent, Use respiratory protectxcn
and gloves, !
DISPbSAL: . Dispose of in accordance wr%h all applicable F ; , State,v and locel enviranmental regulations. This
- product does not meet the definition of hazardous faster per.40 CFR, Part 261.11
Sectipn 7: HANDLING AND STORAGE | | IE
HANI)LNG/STORAGE .
CONDITIONS: - This product is stable and non-reactive. K.eep away from heat, sparks and flame.
Sectlon 8. EXPOSURE CONTROLS/PERSONAL PROTECTION , ' -} j

! B
The fallowmg information assumes and pertains 1o sitnaticons where an gvem (such as wiarehouse storage or an industrial
aceident) occurs with large quantities of this p \ '

ENGINEERING ‘comor.s: Not Applicable

RESPIRATORY PROTECTION:
Ventﬂqnon: Geperal rocm ventilation 1
Respirator; - A respirator with organic vappr cartridges should qc uged for spill cleanup.

SKIN AND EYE !
PROTECTION: ' Eye protection should wom 10 protect against splash bazards and gloves should be used to preveut
; prolonged skin contact during spill cleannp, .

ADDIFIONAL .
PROTECTIVE ' '
CLO']:‘HING &
EQUIPMENT: Not Applicable !

. HYGIENIC WORK |
PRACTICES: No special work practices are required,

|
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!

Secﬁbn 9 PHYSICAL AND CHEMICAL PROPERTIES |

PRODUCT APPEARANCE:  Purple liquid, Rlefer to product zabeuﬁg for deseription.

ODO Slight odor of rubbing alcohot.
CAL STATE: Liquid ,
CHEMICAL PROPERTIES: | ,
BOILING POINT: 212°F MELTING POINT: NA
VAPQOR PRESSURE: 30mm@77°F  VAPOR DENSITY: NA
SOLUBILITY IN WATER:  Soluble SPECIFIC GRAVITY: 1O
ISCOSITY: Same as water EVAPORA’I‘IO!IJ RATE: <l {(i.e. Butyl Acetate = 1)
pH: : 7 % VOLATILE: | 100%
MOLECULAR WEIGHT:  NA FREEZINGPOINT: . 0°Cor32°F

| .

[Section 10: STABILITY AND REACTIVITY

~ GENELKAL STARBILITY CLASSIFTCATION This product is smble and non- reacdve

| INCOMPATIBLE MATERIALS/ Prevent contact w}m strong acids and bases, as with water.
CONDITIONS TO AVOID: ! |
HAZARDOUS DECOMPOSITION: None 3

 [Sectidn 11: TOXICOLOGICAL INFORMATION

J U S

- TOXICGITY: Under normal use of this product (per label mstmcmons) there i3 low toxicity potential associated with
‘ ' this product, i
. o
COMPONENT HERCENTAGE (W/V TOXICOLOGICAL DATA
tsopragyl alcohol 12 , LCLo 16,000 ppm/ll hoars |

Dipropylens glycol mahyl gther 2 LDs(dog) 7500 my/kg

(Secum 12: ECOLOGICAL INFORMATYON

Ecologimleﬁ’ectshavc not’ beendztemnnedatthmtime.
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[SECTION 16: OTHER INFORMATION

11°d W01

: l Page 5 ofES
|
Secupn 13: DISPOSAL CONSIDERATIQNS

" Dispose of in accordance with ail applicable Federal, State, and local enyironmental regulations. This product does not

meet thé definition of hazardous wasts per 40 CFR] Part 261.11

Section 14: TRANSPORT INFORMATION

There i3 no unreasonable risk (heaith -safety or property) that this product would pose when transported in commeses.
Hazard|class definiticns 49 CFR, Pant 173) are nat applicable to this product.

[Section 15: REGULATORY INFORMATION

TSCA; NA

CERCLA:  NA

SARA TITLE OI
- SECTION 302 (Extremely Hazardous Sabstances) NA
|- SECTION 311/312 (Hazard Catggoriss): NA
- SECTION 313 (T oxic Chcmpais) NA

TSCA = Toxic Substance Control Act
CERCLA, = Comprehensive Response Compensation, and Liability Act
Sara Title I = Superfund Amendment and Reauthorization Act

The mf?nnanon contained herein is proviied upon fequest without warraaty of any kind. The above information is believed
tobecarectbmdosnctpurpantobeaﬂ mchxswaand shall be used only as a guide. Users should make independent

ions of the suitability and completeness of information from other sources to assure proper use and disposal of
these m;tmals and the safety and bealth of cmploym and customers. Bausch and Lomby Incorporated recoramends that

. useofﬂnsproduct:smaccordamthhproductlnbchngandappmpuatgsafetypmcucesandhmdlmgpmadurw :
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MATERIAL SAFETY DATA SHEET

BA.USCH & LOMB, INCORPORATED
PERSPNAL PRODUCTS DIVISION . ‘Page 1 of 5
| ;

: Bﬁ“ecnfveDate: August 30,1995 Supersedes: NAli

[

: j
. |SECTION 1; CHEMICAL PRODUCT AND COMPAN%Y IDENTIFICATION
=. &

1

‘

. | . ﬁ
- Prodnct Name:  SIGHT SAVERS brand ANTI-FOG LIQUID WITHOUT SILICONE |
" Product Code:  68GM, 69GM., 8565GM, 8569GM, 8570GM, 14336DGM For Information: 14;00-553-53404 .

Chemwhl Family: NA l For Emergency: 1~800-553-5340¢

| MauBltarer: Bausch & Lomb, fnc, ‘ |
| Personal Products Division ‘ .

P. O. Box 450 ‘ : ;
1400 N, Goodman St. l o

Rochester, New York 14652 |

¥
i

{SECTION 2: COMPOSITION/INFORMATION ON INGREDIENTS

: COMPONENT: CAS#  PERCENTAGE (W/\L EXPOSURE STANDARDS/GUIDELINES*
: | OSHA ACGIH
; : TWA STEL TWA STEL UNITS

§

i

: Is0propyl alcohol : 67-63-) 12 400 500 400 S00 ppm |

Dlpropylene glycol methyl ether ~ 34590-94.8 2 100 150 100 150! ppm |
I . ' {
| | R
x?aponents considered as non-hazardous

; |
, |
i

NE = Not Established ’ NA = Not AppmbL

STEL = Short Term Exposure Limit TWA = Time Weighted Average

DSHA - Obcupational Safety & Health Administration | ACGIH = Conference ofGevemmemallndumﬂ Hygicnists

. | i:

|

1

|

A
o~ ]
f

|

t

i
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Sechon 3. HAZARDS LDENT IFICATIC

)N

-

PREd:AUTIONS

TO CDNSIDER_
i

EYE CONTACT:
i
I,

SKIN|CONTACT:

INGESTION:

;

§
-
~ INHALATION:

V
l

.

|

This product is intended to Be used to clean lens m parsonal items such as eyeware, face shxelds‘, etc.

This pmductzsnotm'tended
you are sensrtrveto aty ingt

This produyct is intended to b
eye contact flush with water

This product is itended to be

to be ingested nor red through any other routes ofmcposure‘ If

edient m this product,] do not use,

e used per label msn"dcnons Awvid eye contact. In the event of a.ccxdentai
for 15 mmntes and otimm

medical assistance.

e used per label msmtuons Discontimye usc if skin ircitation develops

In the svent of ingestion of
ar gther eMETEENcy SEIvice ¢
Savers Anti-fog Liquid may ¢
cause naugea, vomiting, head:
Give fluids and seek medical

Norinal use of this product will not present an mha{auon hazard. An acute exposure 0 high
concentrations, as from a spill, tay result in upper

system depression. Mow: 1o firesh air and seek m
CARCEIOGENICI‘IY Nons of the ingredients

SubpartZ(asasuspect

is product or any othdr untoward events, contact 2 Poison Control Cclntcr
d obtain the approprme medimal attention. Accidental inigestion of nghi
sause gastric and § *rritation. Ingestion of larger guantities may

ache, dizziness, abdommal pain or related gastrointestinat d:sm:banc..
are,

mtoxytractmmon and central nervous |
calcaxe |

|
1
[
|
!
fommnedmt}ns pri ctarehstedunder IARC, NTP or 29 CFR 1910
known carcinogen), ,

_{Section 4: FIRST AID MEASURES

- SKIN, }
. INGESTION,
INHALATION

}

t
P
{
i

Skin irritation is not expected.

isnotimemi’edtobemgestedo?
untoward.events, contact a Poi

appropriate medical attention.

s 2 ...-‘...r._»n

However, should untanon deveiop discontinue use. 'I]:n-: prodoct
taken mtcroally, Ini event-of ingestion of contents or any

son Contrel Center o other emergency service and obtain the
Refer to the Meme%sinsecﬁonﬂmdll.

‘1Section

1
H

; ¢ :
; FLAMMABLE PROPERTIES:

‘FLASH POINT

nmw(&arr;f LIMITS:
/AUTO IGNITION TEMPERATURE:

 HAZARDOUS DECOMPOSITION/
- COMBUSTION PRODUCTS:

e s i i

5. FIRE FIGHTING MEASURES

83°F
NA
_Carbon

This prodact is flammable.

‘Lower F

i
|
[
|
I
|
| - |
. _ |
|
i
|
i
'1

Method: |
ble Limait: NA

closed cup
Upper Flammable Limit: NA.

ioxide and carbon mopoxide.
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Matenial §afg_tx Data §bg§; Sight Savers Anti-fog Liquid Without Siljcone Pztge 3of5
Section 5: - FIRE FIGHTING MEASURES - CONTINUED |

; |

fires, evacuate pez;sonnel to safe area. Normal fire fighting ,
proc § may be used. 3

Use foamnm, COz, dry cncxmcal,zor water fog. .
Lect:wn & ACCIDENTAL RELEASE MEASURES "‘ i

' FIRE FIGHTING . As with
INSTRUCTIONS:
EX‘TINGIHSHH\IG MEDIA:

]

1

SPILL! Remove sources of iguition and abserb with vermiculite or other absorbent, Use respiratory pmtecin'on
! and gloves ' ‘ ' '
DISPOSAL: Dispose of in accordance with
(

all applicable Fedcx‘#, State, and locdl envitenmenta! regulanons ’ﬂns
i product does not meet the definition of hazardous w?s:erper 40 CFR, Part 261.11

. [Section 7. HANDLING AND STORAGE !

.
]
4
t

d non-reactive. Kefp away from heat, sparks and flame.

_ HANDLING/STORAGE 4
CONDITIONS: “This product is stable

Secmm 3 EXPOSURE CONTROLS/PERSONAL PROTECTION -

Thefollewmg mﬁ:maanonassumesandpertamsw‘mumwhmanevknt(suchasmhousestorageoraamdusmd
acmdmti occurs with large quamtities of tins product.

ENGNEERB\IG CONTROLS Not Apphmbk.

)

B
%
{
g
| ‘ |
RESP[RATORY PROTECTION: : ; z
‘Ventilation: General room ventilation : : }
Respiratér: A respirator with orgdnic vapor|cartridges should be {xsod for spill cleanup. |
- 2 - |
SKIN AND EYE ' ‘
PROTECTION:  Eye protection should Worn i p against spiashgamds and gloves should be used to prevent |
l ' prolongadskmoonmcndmmgs%ﬂcl&amp . .
;
: {

ADDITI NAL

|

i

i

|

| . |
. HYGIENIC WORK | - 1 .
i

oo CLOTX%ST& ‘
- EQUIP : Not Applicable

. PRACTIQES No special work practices are r

&
{
l,
i
1
§




3

Ecologmpl effects have not been detenmned at this

i
|
|

.
E
'l
i
%

Matesial Safety Data Sheer: Sight Savers Anti~fog Liquid Without Su?oone Page 4 of S
@gcnm 9 PHYSICAL AND CHEMICAL PROPERTIES _
moﬂth APPEADANCE; Clear Tiquid. Refer to product zabexmg for description.
ODOR: ; Slight odor of rubbing alcohol. :
PHYS%ICAL STATE: Liquid { i
CHEMICAL PROPERTIES: ;i .
BOLINGPOINT. 212°F MELTING POINT NA -
V. PRESSURE: ~  30mm@77°F  VAPOR DENS NA B
SOLUBILITY INWATER: .  Soluble SPECIFIC GRA 1.0 ;
VISCOSITY: Same as water EVAPORATIO <1 (i.e. Butyl Acetate = 1) ‘ :
. pH: -l 7 % YOLATILE: 4 106%
~ MOLECULAR WEIGHT:  NA FREEZING poz;w 0°Cor32°F - §
(PR |
2 ) . R i
" |Section 10: STABILITY AND REACTIVITY 3 |
| ‘ :
- GENEIIKAL STABILITY CLASSIFICATION: | This product is stabl and non-reactive.
~ INCOMPATIBLE MATERIALS/ Prevent contact with strong acids and bases, as with water. |
CONDITIONS TO AVOID: ]
' HAZARDOUS DECOMPOSITION: None
Sectmh 11 TOXICOLOGICAL INFORMATION 7
- TOXIC ITY Under pomal use of this product (per label mstrucu*ms) there is low. tomczty potential a.ssocmzed wzth
B H 1 . |
COMPONENT ' . PERCENTAGE @J_/}q IOXICOLOGICAL DATA |
Isopropy! alcohol 12 i LCLo 16,000 ppm/4 hours |
. Dipropylene glycol methyl ether 2 : LD s (dog) 7500 mg/kg |
o B
{ Section 12: ECOLOG—ICAL INFORMATION L]
‘ 1
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Material Safety Damﬁct Sight Savers Anti-fog Liquid Without Slhcone Page Sof §
Lsccnon 13: DISPOSAL CONSLDERAHONS
Dlspgse of in accordance with all apphcable Federal, State, and local cnvuomnemal regu}anons This product does nct
mcctthedcﬁnmoncfhawdouswastepchCFR, Part 261.11 , '_
]Secﬁm 14: TRANSPORT INFO-‘-ZMATI‘DN 3-2
There hs no unreasonable risk (health, safety or prioperty) that this prodnct waould pose when transported in commercs,
Hazard class definitions (49 CFR, Part 173) are not applicable to this m‘oduct. ‘
[Sectidn 15. REGULATORY INFORMATION E N
-'. T | | ? | | T
- TSCA - Na : s
% CERCLA:  NA , A ;
Ry SARAITITLE. ‘f o |

.| - . SECTION 302 (Ememely Hazardous Substamces):  NA
"1 - SECTION 311/312° (Hazard Catcgon&y NA
: - SECTION 313 (Toxic Chemicals):

PSP S OV AP PO

TSCA'= Toxic Substance Conirel Act

* CERCLA = Comprehensive Response Corupensation, jnd Liability Act
Sars Title I = Superfund Ammdmem and Rmnthonéauon Act

SRR

L

: SECTION 16, OTHER INFORMATION

i
g 1

_ Themfd:mznon contained herein is provided upon 'equcstwrthnutwarrantyafanyhnd. Tha above mfonnznon xsbeheved
tobeaogectbutdmnotpmpor:tobeaﬂmc]usm and shall be used only as a guide. Users should make intependent
determinations of the suitability and completeness of information from other sources to assure praper use and disposal of
* these materials and the safey and heslth of employges and customers. and Lomb Incotporated recommends that| .
use of this product:smawordanne mﬂzpmduct ling and approprlztisafetypracncesandhandhng proceth b

1

i
!
{
K

et Ak me ik e et e AR s e




APR 23 '96 11:16 FR CLOROX ATLANTA SALZS 4p4 353 8277 TO 7293585

@

ARy

I Product:

The Clorox Compeny
7200 Jobnson Drive
Pleasanton, California 94588
Tel. (510) 847-61C9

P.82/83

Material Safety
Data Sheet

Description:

CLEAR, LIGHT YELLOW LIQUID WITH CHLORINE QDOR

Other Designations

Manufacturer

Emergency Telephone No.

EPA Reg. No. 5813-3
Sodium hypochlorite soultion
Liquid chlorine bleach
Clorox Liquid Bleach

Clerox Germicidal Bleach

Il Health Hazard Data

The Clorox Company
1221 Broadway
Qakland, CA 94612

For Medical Ernergancios, call
Rocky Mountain Poison Contlar: 1-800-446-1014
For Transportation Emergenciss, call:
Chemtrae: 1 800-424-3300

m

il Hazardous Ingredients

“Causes substantial but temporary @ya injury. May irrate skin, May
cause nausea and vemhing I ingested. Exposurse to vapor or mist may
Irritate nuse, throat and lungs. The following medical eonditions may be
aggrave ~d by exposurs to high concantrations of vapor or mist; heart
conditions or chronic raspiratery probloms such as asthma, chronie
bronehitis or obstruciive jung diseass. Under nommal consumer uwse
conditions the lkelthood of any adverss heaith affects are low.

FIRST AID: EYE CONTACT: immediatsly flush syes with plenty of
waler. i iritation persists, see a doctor. SKIN CONTACT: Remove
contaminated clothing. Wash area with water. INGESTION: Drink &
/q,l,a:ésml of watar and call a physician, [INHALATION: It breathing
ems davelop ramove (¢ frash air,

i
r

Ingredisnts Cencentration Werker Exposura Limil
Sodium hypochle-ite 5.25% not established

CAS # 7681-52-9

None of the ingredionts in this product are on the [ARC, NTP or OSHA
carcinogen list. Occasienal ciinical reports suggest a low potential fer
sensitization upon sxaggerated axposure to sociim hypochlorite H skin
damage (9.g. irritation) occurs during expesurs. Sowtine clinical tests
eenducted on intact skin with Clorox Uiquid Bleach found no sensitizatien
in the test subjects.

tV Special Protection and Precautions

V Transportation and Regulatury Data

Hvaien Practicgs: Waear safoly glasses. With repeated or prolonged
use, wear gloves.

Enginearing Centrols: Usa geperal ventilation to minimize exposurs to
vapor or mist

Work Practicas: Avoid eyn and skin contact and inhalation of vaper or
mis-.

Koep ot of the reach of children.

1

U.8, DOT Hazard Class: Not restristsd

L.S. DOT Pronsr Shicolna Nama:  Hypochiorite schtien with not moce
tran 7% avallable chiorine. Neot Restricted per {SCFR172.101{c){12)(iv).

E®A CERCLA/SARA TITLE I Superfund Amendmisnt 3rd i
Reauthorization Act: ,
CERLA/304
RQ (bs) 311312 813
Sodium hypochlorite 100 — -
Sedium hydroxide 1000 Yos -

V1 Spill or Leak Procedures

ST

VIl Reactivity Data

[ Small Sols (<5 gallors)
1) Abzorb, containeriza. and landfill in accordance with local requlations.

(2) Wash down residual to santary sewar.”

Large Sopills (>5 gallons)
! 1) Absorb, containerize. and landfill in accordance with local regulations;

wash down residual to sanitary sewer.” - OR - (2) Pump matarial to
waste drum(s) and dispose in aceordance with local regutations; wash

. N -
down rasidual to sanitary sewer.

Stable under normal use and storage conditions. Stong exidizng agent.
Roeacts with other household chemicals such as foilst bowi cleaners, rus2
removers, vinegar, acids or ammenia coritaining produc:s to produce
hazardous gases, such as chloring and other chicrinated species.
Preionged contact with metal may cause pitting or discoloration,

IX Physical Data

VIIl Fire and Explosion Data

1 ammable or axplesive. In a fire, cool containars to prevent rugtuce
and ¢elease of sodium chiorate.

SITRL AP g

Bofling point
Spacilic Gravity (FoOm1) .. vvivieerraneianrnnnns ve...1.085
SolubiBy mWater . .. ... ... i

H >
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7200 Johnson Drive

Tel. (510) 8476100

{ Product: REGULAR CLOROX BLEACH

The Clorox Company

Plaasanton, Caftornia 94588

2. 8383

Material Safety
Data Sheet

Description:

CLEAR, LUGHT YELLOW LIQUID WITH CHLORINE CDOR

Other Designations Manufacturer Emergency Telephone No.
. Notly your Supervser
Sodium hypochiorita solution The Clorox Company Rocky Mountain Poison Conter
Liquid chiorine beach 1221 Broadway (800) 446-1014
Clovox Liquid Bleach Oakland, CA 94612 For Transportation Emargancies Chemlrec
(800) 424-5300

il Health Hazard Data

-

Il Hazardecus Ingredients

Causes substantial but lemporary eye injury. May irRate skin. May
cause nausea and vamiling ¥ ingested. Expesurs lo vaper o mist may
irritate nose, throat and jungs. The following medical condlions may be
aggravated by oxposure to high soncentrations of vapoc of mist; heart
condtons or chronic respiratory problems such as asthma, chroric
bronchits o chstrtve ung disease, Undor nomnal corsumer 139
condtions the Tkefhoad of any advarss health efects are low,

FIRST AID: EYE CONTACT: Immediately flush eyes with plenty of

vater. ¥ lnitation porzists, s09 a doctor. SKIN CONTACT: Remove

contaminated clothing. Wash area with water. INGESTION: Drink 2
lazsiul of water and call a physician. [NHALATION: I breathing

’ ‘hams develop rernove to fresh alr.

Concantration Workar Exposure Lima

Ingradieats

Sodium hypochiorte
CAS # 7681-52-3

§25% not established

None of the Ingrodients In this product are on tra LARC, NTF or OSHA
cardinogen list. Occasiora! cinical reports swy 133t a low potental for
sonshization upon exaggerated exposuré 10 saclum hypochlome i ki
damage (e.g. irrtation) occurs during exposure. Routine cinical testy
cornducted on Intact skin with Clorox Liquid Ble.ich found no seasitizaton
In the (83t subjects.

"/ Special Protection and Precautions

V Transportation and Regulatory Data

Jjionic Practices: Wear salety glasses. WRN repeatod oc prolonged
use, wear gloves.

Engineerng Controls: Use general ventilation lo minimize exposure lo
vapor or mat,

Work Practices: Avoid gye and skin contact and Inhajation of vapor of
mist.

Keep out of the reach of chidran.

U.S. DOT Proper Shipping Name:  Hypochlorita solsien with not mers

than 7% aveiabie chiorine. Not Restricted pec 4SCFR172.101(c)(12)().

Soction 313 (THe Il Superfund Amendment arxd Reauthorzation Agt):
A3 & corgumaer product, this produet s exempt from supplier notfication
requirements under Section 313 Title !l of the Supefund Amendment
and Roauthorization Act of 1996 (roforance 40 CFR Part 372).

4
l U.S. DOT Hazard Class: Net restriziod

VI Spill or Leak Procedures

ViI Reactivity Data

mal Soifs (<S galloms)
1} Absord, cantalrecze, and landld in accordanca wih local regulitions.

(2) Wash down regidual 1o saritary sewor.”

Large Soits (>S galions)
1) Absor, contairerize, and landfll In accordance with lecal regulations;

wash down residual to sanRacy sewer.” - OR - () Pumg matedal i
waste drum(s} and dispose in accordance with local requiations; wash

down residual to sanitary sewer.®

* Contact e sankary Yreatment {acity in advance © assure abily to
process washed-own muatedal

Stable under normal use and storage condRions. Shreng axdRing agent
Reacts with other housahod chemicals such as todet bowl claaners, rust
removers, vinegar, ackds or ammonia containin croducts lo produce
hazardous gases, such as chiodne and other enicrnatad spedes.
Prolonged contact with metal may cauae pittdng, or dscoloration.

VIl Fire and Explosion Data

IX Physical Data

flammabie or explosive. In a fire, cool containers to prevent npture
4 relonse of scfium chicrate.

------------------------

.................................

................................................
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CHEMICAL NAME ANC SYNCNTYMS
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Sea last page.
See last oace.

ISSUE DATE AND REVISICNS

Cramcai ~amuy

g
i N/A

25 November 198%5
N HEALTH HAZARD DATA

TIME WEIGHMIED AVERAGE IXPQSURE LIMIT
None listad (ACGIH, 1985-86)

SYMPTCOMS OF 23PCSURE AT 1S NORC3xic and neces:ary ta support life. Inhalation of air

in a high pressure environment such as underwatar diving, caissens or hyperbaric chambers :

can result in symptcms similar $0 overexposurz to purs oxygen. Tnese include tingling
of fingers and tces, abnormal sensaticns, impaired cacrdinaticn and ceonfusioen.

fecompressicn sickness pains ¢r "bends™ are peossitcle follewing ragid deccmecrassian.

TOXICSLOGICAL PACPERTIES
High pressurs effects (greater than two atmosgheress of oxygen) ars on the csntral
nervous systam. [mproper deccmprassion results in the accumulation of nitrogen in the

blocd.

RECOMMENCED FIRST AIQ TREATMENT
Facilities or practices at which air is breathed in a high pressure environment shauld
be prapared to deal with the illnessas asscciated with deccmpression (bends or caissen
diseazsa). Oeccmpression equipment may be required.

If1Ocrmaticn cantained it (Mg Malenal Sate(y Call sneet 13 Qifered wungut CRrge tcruse oy tecarmcaily culithed 2erisanet 3l New Crscrenon anc
R All Sl3lementy et Mell AIArM AN IrG FACSMMendINCAS CINIINed Nerem Are 32322 G (€303 INQ CI L wMCh we Celreve (Q O retacte, Sut
e 1CTLrICy Gf carmCletenass (NArech 1 AL QUATANT#eD ING A WA ITIATY G ANy LNQ IS MICe Wi reIgec: (Reretd Thisatanmitugn 13 Act nrencac

13 3iCunte (3 aCerate under Gr 3 fACSMMenCRION (Q SICUCE S NG e 3Ny Calent 2 s QSMmEANY QF SNert SIvenng Iy CroCest camogsnan

S master e yle.
2MCAAY SN NIV AC NI Gl INe ysa ot N 2reCuct Sesenged Nermna Ne Caomeany assumes A 1a Sty 1o 1ass Srcamage [{a{=3754 04
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FHEYSICAL CATA

SCULNG 20iNT LCLIC JEMSITY :;F SCILING ACINT
-317.8%7  (-134.3°C) £4,33 1h/7=7 (874 kg/m)

=i .mE 3 <o ) - GAS DENS|™Y AT MO
VAP.CR BARESILURE C A SR (Zl.; C; A:CVE the i CAS CINSITY A :uzg t atm .
ritical temg. oF -221.1°% (.140.357°¢C) Q748 Th/F=° (1 200 Ye/m)
SCLUBILITY 1IN WATER y FREZIING ACiad

. i
Yery slichtly fo/A

h

EVAPCRANICN RATe

N/A

v IPSLIFIC SRAMNMTY talR= 1)

1.3

APBESAAANCE ANO GLCR
Colcriess, cdoriess ca

S

FIRE AND EXPLOSION HAZARD DATA

FLASH PQINT (Meraa usec H

N/A

AUTS IGNITICN {EMPERAIURE SUAMAMAGLE UMITS = 3Y VCLUME

N/A e N/A uEL  N/A

EXTINGUISHING MEDLA

| ELECTRNCAL CLASSIFICATICN

Nontlammable qas |

Neonhazardous

Pl N

:

SPEIaL FIRE FIGHTING PRCCEDURES

N/A

JNUSUAL FIRE ANQ ZxPLCSICN malARDS

“cmprassad air at high pressures will acczlerate the burning of matarials to a greater

rata than they burn at atmospheric pressure.

REACTIVITY DATA

sTasiury l CTONCITIONS 7Q avCiD
Unsiacre ' F
t {
Stagie ! X l N /A

INCIMBATIZILUTY iMatenas (0 vers

None

AZARCQUS CECSSMBOSITION PRCOUCTS
None

MAZARQCUS PCLYMERIZATICN CONGCITICNS TQ AvQIi0

Mavy Cezur !

i

wui Net Cezur l X l N/A

SPILL QR LEAK PRQCEDQURES

STEPS TC 3E TAKEN N CASE MATERIAL 1S AELIASED CR SPILLE!

~NASTZI JISPCSAL METHCC



-
0O
z
z
n
)
;n
<
))
.
O
4
-
r
‘ -
X
i)
Ty}
m

0QT Shipping Lacel: Nonflammable gas [.0. No.: UN 1Q02

Comsrassas Ain SFECIAL 78CTEC 3
AESCIRAISRY ~SC T30 CN S0y yoe
;o
H/ﬂ
CENMTILATICH L LCCAL IXraAylsT IFSIiAL
: N/A i Nz
\{ /2 L owgsmaMCAL Sen 2T=4=
NSA R
, PSCTEITNE SulvES
L A0V Tazzrtal
TEYE SRCTELTICN
{ Safzty geggias Qr glassas
| OTHER AECTEITIVE ITUIRMENT
SaTaty shces !
SPECIAL PRECAUTIQONS™
SPECIAL LABELING NFTAMAIICN 1
00T Shigping Neme: Alr, comgrassad OCT Hazard Class: WNaonflammacle gas '

SPECIAL MANCULING RECTMMENQATICNS
Valve prataction caps must remain in place uniess container is sacured wilh valve

gutlet piped ta use point. 0o not drag, slide or roll cylinders. Usa & suitabie hend
truck for cylinder movement. Usz a pressure reducing regulator when connecting cylinder
tc lcower prassurs (<3,000 psig) giping or systzms. 0q not heat cylinder by any means to
increase the discharge ratz of product fram the cylinder. Use a check valve ar trap in
the discharge line t¢ pravent hazardous back flew ints the cylinder.

Far adcdizicnal handling reccommencaticns, csasult the Cemprassed Gas Asscciatien’s

Vel

Pampnlets P-1, G-7 anc G-7.1l.

SPECIAL STCRAGE RECTMMENQATICNS
Pratsct cylinders from physical damage. Stors in cool, dry, well-ventilatad area away
from heavily trafficked areas and emergency exits. Oc not allow the tamperaturs where
cylinders ars storad tg exczed 13QF (34C). Cylinders should Be stored ugright and
firmly secursd to pravent fzlling cr Seing knccked over. Full and empty cylinders
should he saqragatad. Usa a "first in-first cut" inventary sysiam to pravent full
cylinders heing stcrsd for excasssive pericds of time.

s

For addition recammendaticons, consuls the Compressad Gas Asscciation's
o]

Pamphlets P-

SPECIAL PACKAGING RECCIMMENDATIONS

Ory air is ncncorrosive and may be used with all materials of construction. Moisturs
causas mezal oxides which are formed with air to be hydratad so that they incrazsa in

valume and losa their pratactive role (rust farmation).. Conczntrations of SDZ, Clz,
salt, etc. in the moisturs enhancas the rusting of mezals in air.

QTHER FECCMMENGATIGNS OR PRECAUTICNS, . , . .. .
Comgressaed gas cylinders shculd not be cafilled excaot by qualified producars of
ccomprassad gasas. Shigment a comgrassad gas cylinder which has not Been filled oy

the Qwner ar with Ris (writian) consent is @ vioiaticn of Fadaral Law (45CFR).




Water vapor Yarying cancentrations

*Cancantrations may have slight varjaticnms.

o
CHEMICAL FlRMULY:  (Continued)
Atmecsgheric air which is cimorassed is czmceszd ¢f the fcilawing 2zncsnirzzicns o
Gas Molar %
Nitrcgan 78.0¢
Oxygen 20.34
Argcn g.383
Carben Oigoxide 3.033~
.
Neaon 18.18 x 10
. -4
Helium §.23% x 10
-4
Krypton 1.13% x 1¢ °
-4
Hydraogen ¢.z x 10~
4
Xaenan 0.088 x 10
- -18
Radaon g x 10

[Y9]

(%]
H
N

Compressed air is alse producad by reccnstitution using anly aoxygen and nitrcgen. This

preduct cantains 79 melar percent nitrogen and Z1 molar percent gxygen plus
amounts of other atmospheric gasas which are presant in the oxygen and nitregen.

bl
wrace
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Material Safety Data Sheets Collection:

Genium Publishing Corporation
<®i ; 1145 Catalyn Street Sheet No. 470
Schenectady, NY 12303-1836 USA Diesel Fuel Oil No. 2-D
(518) 377-8854

Issued: 10/81 Revision: A, 11/90

Section 1.: Materiai Identification = voieen e i R e

Diesel Fuel Oil No. 2-D Description: Diesel fuel is obtained from the middle distillate in petroleum separation; a distillate R 1

oil of low sulfur content. [t is composed chiefly of unbranched paraffins. Diesei fuel is available in various grades, oneof [ -

which is synonymous with fuel oil No. 2-D. This diesel fuel oil requires a minimum Cetane No. (efficiency rating for S 2 ooo
diesel fuel comparable 10 octane number ratings for gasoline) of 40 (ASTM D613). Used as a fuel for trucks, ships, and K 2
other automotive engines; as mosquito control (coating on breeding waters); and for drilling muds.

Other Designations: CAS No. 68334-30-5, diesel fuel. HMIS
Manufacturer: Cont:t your supplier or distributor, Consult the latest Chemicatweek Buyers’ Guide™ for a suppliers list. g g
]

R
Cautions: Diesel fuel oil No. 2-D is a skin irritant and central nervous depressant with high mist concentrations. It is an eavironmental PPG*
hazard and moderate fire risk. * Sec. 8

 Section 2.:Ingredients and Occupational' Exposure Limits' -

Diesel fuel oil No. 2-D* _
1989 OSHA PEL " 1990-91 ACGIH TLV 1988 NIOSH REL 1985-86 Toxicity Datat

None established Mineral Oil Mist None established Rar, oral, LD, 1 9 g/kg produces gastrointestinal (hypermotility, diarrhea)
TWA: 5 mg/m’t effects
STEL: 10 mg/m’

* Diesel fuel No. 2-D tends to be low in aromatics and high in paraffinics. This fuel cil is complex mixmure of: 1) >35% paraffinic, olefinic, naphthenic, and
aromatic hydrocarbous, 2) sulfur (<0.5%), and 3) beazene (<100 ppm). [A low benzene level reduces carcinogenic risk. Fuel oils can be exempted under the
benzene standard (29 CFR 1910.1028)]. Although low in the fuel itself, benzene conceatrations are likely to be much higher in processing areas.

* As sampled by nonvapor-collecting method.

%+ Monitor NIOSH, RTECS (HZ1800000), for future toxicity data.

-Section 3. Physical Data::

Boiling Point Range: 340 o 675 F (171 © 358 C) . SpeclﬁcmGraﬂty. <086
Viscosity: 1.9 to 4.1 centistoke at 104 "F (40 °C) Water Solubility: Insoluble

Appearance and Odor: Brown, slightly viscous liquid.

Section 4.. Fire and Explosion: Data

Flash Point: 125 °F (52 *C) min. | Autoignition Temperature: >500 °F (932 °C) | LEL: 0.6% v/v | UEL: 7.5% viv

Extinguishing Media: Use dry chemical, carbon dioxide, or foam to fight fire. Use a water spray to cool fire exposed containers. Do not use a
forced water spray directly on burning oil since this will scatter the fire. Use 2 smothering technique for extinguishing fire.

Unusual Fire or Explosion Hazards: Diesel fuel oil No. 2-D is a OSHA Class II combustible liquid. Its volatility is similar to that of gas oil.
Vapors may travel to a source of ignition and flash back.

Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-cortained breathing
apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode and full protective clothing. If feasible,
remove cottainers {rom fire. Be aware of runoff from fire control methods. Do not release to sewers or waterways due to poliution and fire or
explosicn hazard.

Section 5. Reactivity Data-:

Stability/Polymerization: Diesel fuel oil No. 2-D is stable at room temperature in closed containers under normal storage and handling condi-
ticns. Hazardous polymerization cannot occur.

Chemical Incompatibilities: It is incompatible with strong oxidizing agents; heating greatly increases the fire hazard.

Conditions to Avoid: Avoid heat and ignition sources.

Hazardous Products of Decomposition: Thermal oxidative decomposition of diesel fuel oil No. 2-D can produce various hydrocarbons and
hydrocarton derivatives, and other partial oxidation products such as carbon dioxide, carbon moroxide, and sulfur dioxide.
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etion 6. Health Hazard Data 5

reinogenicity: Although the IARC has not assigned an overall evaluaticn to
roleum refining as ao ¢

cir™ s (Group 3).
mi of Risks: Although diesei fuel's toxicologic effects should resemble kerosine's, they are somewhat more pronounced due to additives
:h as suifurized esters. Excessive inhalation of aerosol or mist can cause respiratory tract irntation, headache, dizziness, nausea, vomiting, and
s of coordination, dependi~3 ¢ concentration and exposure time. When removed from exposure area, affect=d persons usually recover
npletely. If vomuting occurs after ingestion and if oil is aspirated into the lungs, hemorrhaging and pulmonary edema, progressing to renal in-
vement acd chemical pneumonitis, may resuil. A comparative ratio of oral o aspirated lethal doses may be I pt vs. 5 mi. Aspiration may also
ult in transient CNS depression or excitlzment. Secondary effects may include hypoxia (insufficient oxygen in body cells), infection, pneumato-
¢ formaticn, and chromic lung dysfunction. Inhalation may result in eupheria, cardiac dysrhythmias, respiratory arrest, and CNS toxicity.
Ionggd or repeated skin contact may irritate hair follicles and block sebaceous glands, producing a rash of acne pimples and spots, usually on
s and legs.

dical Conditions Aggravated by Leng-Term Exposure: None reported.

get Organs: Centrai nervous system, skin, and mucous membranes.

mary Entry Routes: [nhalation, ingestion.

ite Effects: Systemic effects from ingestion include gastrointestinal irritation, vomiting, diarrhea, and in severe cases central nervous system
ression, progressing 1o coma or death. Inhalation of aerosols or mists may result in increased rate of respiration, tachycardia (excessively rapid
rt beat), and cyanosis (dark purpiish discoloration of the skin and mucous membrane- caused by deficient blood oxygenation).

ror’}ic Effects: Repeated contact with the skin causes dermatitis.

ST AID

's: Gently lift the eyelids and flush immediately and continucusly with flooding amounts of water until transported to an emergency medical
iity. Consult a physician immediately.

n: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. If large areas of the body have been

ased or if irritation persists, get medical ielp immediately. Wash affected area with soap and water,

alation: Remove exposed person to fresh air and support breathing as geeded.

estion: Never give anything by mouth © an unconscious or convulsing person. If ingestzd, do not induce vomiting due o aspiration hazard.
itact a physician immediately. Position 1o avoid aspiration. :

:r first ald, get appropriate in-plant, paramedic, or community medical support.

e to Physicians: Gastnc lavage is contraindicated due to aspiration hazard, Preferred antiactes are charcoal and milk. In cases of severe
ration pneumonitis, consider monitoring arterial blood gases to ensure adequate vec:lation. Observe the patient for 6 hr. If vital signs become
srmal or symptoms develop, obtain a chest x-ray.

:tion 7. Spill, Leak, and Disposal Procedures «

( diesel fuels as a group, it has evaluated occupatz’on.a-l exposure§ h .
ARC probable human carcinogen (Group 2A). It has evaluated distillate (light) diesel oils as not classifiable as human

VLeak: Notify safety personnel, evacuate area for large spills, remove all heat and ignition sources, and provide maximum explosion-proof
:lation. Cleanup personnel should protect Aiainst vapor inhalation and liquid contact. Clean up spills prompdy to reduce fire or vapor hazards.
a noncombustible absorbent material w pick up small spills or residues. For large spills, dike far ahead to contain, Pick up liquid for reciama-~
or disposal. Do not release 1o sewers or waterways due o health and fire and/or explosion hazard. Follow applicable OSHA regulations (29

L 1942.120). Diesel fuel oil No. 2-D spills may be eavironmental hazards. Report large spills.

10 ontact vour supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulatiors.
\L _nations

LA Hazardous Waste (40 CFR 261.21): Ignitable waste
XCLA Hazardous Substance (40 CFR 302.4): Not listed

A Extremely Hazardous Substance (40 CFR 355): Not listed
LA Toxic Chemical (40 CFR 372.65): Not listed

1A Designations

Contaminant (29 CFR 1910.1000, Subpart Z}: Not listed

tion 8. Special Protection'Data _

gles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
sirator: Seek professional advice prior o respirator selectior and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces-
, use a NIOSH-approved respirator with a mist filter and organic vapor cartridge. For emergency or nornroutine operations (cleaning spills,
‘or vessels, or storage tanks), wear an SCBA.Warning/ Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.

er: Wear impervious gloves, boots, aproos, and gauntlets to prevent skin contact.

tilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations that promote worker safety and
uctivity. Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.!'®?
ty Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing f{acilities.

taminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants, Remove this
rial from vour shoes and equipment. Launder contaminated clothing before wearing. '

mments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
<ng, using the toilet, or applying cosmetics. :
tion: 9. Special Precautions and Comments

age Requirements: Use and swrage conditions should be suitable for a OSHA Class [I combustble liquid. Store in closed containers ina
-ventilated area away from heat and ignition sources and strong oxidizing agents. Protect containers from physical damage. To prevent static

s, electrically ground and bond all containers and equipment used in shipping, receiving, or transferring operations. Use nonsparking teols
:xplosicn-proof electrical equipment. No smoking in storage cr use areas.

neering Controls: Avoid vapor or mist inhalation and pmlonged skin contact. Wear protective rubber gloves and chemical safety glasses
e contact with liquid or high mist concentration may occur. Additional suitable protective clothing may be required depending on working
itions. lostitute a respiratory prolection program that includes regular training, maintenance, inspection, and evaluation. Practice good

mal hygiene and housekeeping procedures. Do not wear oil contaminated clothing. At least weekly laundering of work clothes is recom-
led. Do not put oily rags in pockets. When working with this material, wear gloves or use barrier cream.

isportation Data (49 CFR 172.101)

' ™ ing Name: Fuel oil
1 .d Class: Combustible liquid
0.: NA1993
Label: None
Packaging Exceptions: 173.118a
Packaging Requirements: None

R BN < T I T =~ AT 2
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QUICK CENTIAER 'in Aant Common Name
Manutaciier s aNS UL ~AT ~=CTZCT.ON, WAL .3, NG Smargency (718} 723-74%7 ;
Name: Tamonone ol !
|
Accress: Cra Zianisn Suesy Ma e, i 3414C-2322 Coier niormaven S&Ta i
Cale |
i

- - - ™ -
Precarec 3v: Saiary ang mealln Cecartment Caa Precarse: Jung 1, 1GEQ

SECTICN 1 — [DENTITY

Cammon Name: (sed on aoey  FCAAY Cry Chemical SXuUnguisaing Agent CAS Nas N/A

(Traca Name ang Synonyms)

Charmcay N/IA Thus is 3 Mixwure Chemx Mixture

Narme: Farruty:

Formua: NIA

SECTION 2 — INGREDIENTS

PART A — HAZARDCUS INGREDIENTS .

Prmcpai Hamrcous Comooneni(s) (Chemic and common na.mo(s)): 4  CAS Na. ACGIH TLY Acute Toxmesty Data
Muscovite Tale Less than §  12001-28-2 20 mppet” NDA
Magnesium Alummum Siiicate than 10 8031-i83 10 mgyM3 N2A
“Miilicn parucies ger cuzic oot

PAFT 3 — OTHER INGREDIENTS

Cther Camoonents] (Chermcal and COHMMon rametsi): %  CAS No. Acae Taocaty Data
Mcenoammomum Phespnate Greater an 73 772-75-1 NDA
Ammecmum Suifate Greater than 1€ 7783-20-2 NDA
Metnyt Hycrogen SPotysiioxane less than 1 83148-37-2 NDA

[ Yeilow Pigment less han 0.1  35483-73-7 NDA

SECTICN 3 — PHYSICAL AND CHEMICAL CHARACI:RXS"TCS (Fira and ._xnicsxon Data)

Bowiarig NA N/A Vapor Presmre N/A '

Pone G::va H2Q =1% {mm HgR .

Parcant Volaule NA Vapor Censity NA Evaporaoon Rus N/A

By Vokune (Y4): A = 1p { -1

> Siignt Resczrvity n Unreacave

n Waxter: Water:

Agpearancs Yeilow coiored poweer, no characleansic odor

ang Caor .

Flasn Powt None Flammanie Limns N/A Exongursher N/A Auto-Gnmon N/IA

in Air “ Oy Yolumes Mectia: Temperature:
Sowcal Fien NCNE = THIS IS AN EXTINGUISHING AGENT
Fgrang Procaduress

Unusual Fire ang Nane

Expioman Mo

SECTTICN 4 ~ PHYSICAL HAZARDS
Stazumry: Unsiasie 2 . Caondibons  N/A .
Stacie 3 0 AvosE

Incomeauciiey Sireng akalis, Mg

(Materaus 19 Avexd:




STITICN 5 — HEXTH HAZAARDS
| Trrecnciz CSHA quisance zust amit 3113 meMs or ACCIR auisanca sust vaice of 16 moei3 tor e aigar neur |
[t saie ime-wergniac averzge. !
- _ 4 : ; !
Fouies ItoIow Yicly manng ISr 3 SNeM 2encT If ume.
Zyra Jooracy ‘
Swn Iontacn ‘May Te miicly mizung. |
!
araatcn: TrREr IS 3 munerdd CusL UTnianl g ne r2sciraisry TaEcL
inQesuan: NG an sxzeczad rcute St antry.
é“uqrs ard  Acute Oversxposure:  Transient Couch, sharmess of Sreath.
YIRGLETS: - ~ -~
Chrome Qwerexoosurer Chroruc SCresis of e lung, cneumces. i osis.
Moy Concitons Generairy Reacove aurway
AQGravaled Jy Sxocsure
Chremcu Lstag 23 Cucnogen Navonas Toxeoiogy Yes O LAAC. Yex Z CSHA: Yes O
Qr Potennai; Prograrm: No T Monogracns: No T No 3

SECTION § — EMERGENCY AND FIRST AID PROCZDURES

ANSUL ana RTAAY ua camumers: TIOMmAvT,

Eye Contacs Flusn with large amounts of water; if imitagen gersists, seex Mecica! arenten.
Swn Contac: Wasn with sgap and watar; if im@lcn persists, seek Mecical agenticn.
tnnatznon: Remove vicim o fresh air. Seek Megical atantcn if ciscemicrt continues.
Ingestion: it patient s conscicus, give large amcunts of water and incuca vormiting. Seek Mecical heip.
SECTICN 7 — SPECIAL PROTELTICN INFCRMATICN
Rasoratory Protecton Qust masx wners cusuness $ grevalent, or TLY axceeced. Mecnanical {fliter resoirater if excesurs is
(Soacty Typer prolcnged.
7T Ventiavon: Loca Discratucna y Mecamcy  Recommendad
(General);
( Protacirve NIA Eve Recommenced as mechanicatl barrier for praion
: Pratecions axpogyre, prolenged
Cther Protectve It imtanon occurs, long sleeves and impervicus Glaves should be wom.
Cotning or Souormnenn
SECTION 38 — SPECIAL PRECAUTIONS AND SPILLJ/LEAK PROCZIURES
Precaunons 13 0a Taxerr Should e sicred in cnginal conm@iner or Aasul fire axunguisner.
in Hancling anag Sioraga:
Ciner Co not mix agents.
Precaunons:
Stecs @ 0e Taxen n Case Sweeg up. N '
Mazectat 3 Remased or Scededs
Wasie Osoosas Disposa of in compiianca with local, state, and feceral reguiations.
Maethoes:
HAZARDOQUS MATERIAL IDENTIFICATION SYSTEM RATINGS
HAZARD INOEX:
4 Severe Marzarg 1 HEALTH
3 Sevious Mazare
2 Modarate Mazard 0 AanMaBILTY
1 Sight HMazarg Q0 gEACTIVITY
0 Mintmal Hazarg -
NJA = Not Actilicacle NDA = Nc Cata Availacle



Material Safety Data Sheets Collection:
Genium Publishing Corporation

Schenectady, NY 12303-1836 USA Automotive Gasoline, Lead-free

@ 1145 Catalyn Street Sheet No. 467

(518) 377-8854

Issued 10/81 Revision: A, 9/91

Sectiop 1. Material Identification.

Automotive Gasoline, Lead-free, Description: A mixwure of volaule hydrocarbons composed mamly of branched—chmn R 1

paraffins, cycloparaffins, olefins, naphthenes, and aromatics. In general, gasoline is produced from petroleum, shale oil, I 2

Athabasca tar sands, and coal. Motor gasolines are made chiefly by cracking processes, which convert heavier petoleum S 2* ooo
fractions into more volatile fractions by thermal or catalytic decomposition. Widely used as fuel in internal combustion i{ 4 0
engines of the spark-ignited, reciprocatng type. Automotive gasoline has an octane number of approximately 90. A high ‘b'?;;dm

content of aromatic hydrocarbons and a consequent high toxiciry are also associated with 2 high octane rating. Some HMIS
gasclines sold in the US contain a minor propertion of tetraethyllead, which is added in concentrations not exceeding 3 ml H 2
per gallon to prevent enzine "knock.” However, methyl-tert-butyl éther (MTBE) has aimost completely repiaced E i"?
tetraethyllead.

Other Designations: CAS No. 8006-61-9, benzin, gasoline, gasolene, motor spirits, natural gasoline, petrol. I;PSS:S

Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers® Guide™ for a suppliers list.

Cautions: Inhalation of automotive gasoline vapers can cause intense burning i throat and lungs, central nervous system (CNS)
depression, and possible fatal pulmonary edema. Gasoline :s a dangerous fire and explosion hazard when exposed to heat and flames,

-Section 2.:Ingredients and Occupational Exposure Limits

Automotive gasoline, lead-free*

1990 OSHA PELs 1990-91 ACGIH TLVs 1985-86 Toxicity Data®
8-hr TWA: 300 ppm. 900 mg/m? TWA: 300 ppm. 890 mg/m? Man, inhalation, TC, : 00 ppm/1 hr; wo«ic effects include sense
15-min STEL: 500 ppm, 1500 mg/m’ STEL: 500 ppm, 1480 mg/m® organs and special senses (conjunctva irritation), behavioral
(hallucinations, distorted perceptions), lungs, thorax, or
19%0 NIOSH REL respiradon (cough)
Norne established Human, eye: 140 ppmy/8 hr; toxic effects includa mild irritation

Rat, inhalation, LC,: 300 g/m*/5 min

* A typical modem gasoline composition is 80% paraffins, 14% aromatics, and 6% olefins. The mean benzene content is approximately 1%. Other additives include
sulfur, phosphorus, and MTBE.

+ See NIOSH, RTECS {1L.X3200000), for addmonal toxxcuy dam
Section:3:.. Physical Data: .

Boiling Point: Inidally, 102 °F (39 ‘C) aftzr IO dlSU.Hed. 140 F Deunsity/Specific Gravity: 0.72 1©0 0.76 a1 60 "F (15.6 *C)
(60 *C); after 50% distilled, 230 °F (110 'C); after 90% distilled, Water Solubility: Insoluble
338 °F (170 *C); final boiling point, 399 °F (204 *C)

Vapor Density (air = 1): 3.0t0 4.0

Appearance and Odor: A clear (gasoline may be colored with dye), mobile liquid with a characteristic odor recognizable at about 10 ppm in air.

Section 4. Fire'and Explosion Data::: ¢

Flash Point: 45 °F (43 *C) | Autoignition Temperature: 536 to 853 'F (280 to0 456 *C) | LEL: 1.3% viv | UEL: 6.0% viv

Extinguishing Media: Use dry chemical, carbon dioxide, or alcohol foam as extinguishing media. Use of water may be ineffective to extinguish
fire, but use water spray to knock down vapors and to cool fire-exposed drums and tanks to prevent pressure rupture. Do not use a solid stream of
water since it may spread the fuel.

Unusual Fire or Explosion Hazards: Automobile gasoline is an OSHA Class IB flammable liquid and a dangerous fire and explosion hazard
when exposed to heat and flames. Vapors can flow to an ignition source and flash back. Automebile gasoline can also react violently with
oxidizing agents.

Special Fire-fighting Procedures: Isolate hazard area and deny enwry. Since fire may produce toxic fumes, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode, and full protective clothing. When the fire is

-Section 5. Reactivity Data

extinguished, use nonsparking tools for cleanup Be aware of runoff from fire control methods. Do not release 1o sewers or waterways.

Stability/Polymerization: Automotve gasolme is stable at room temperamre n closed containers under normal storage and handling conditions.
Hazardous polymerization carmot occur.

Chemical Incompatibilities: Automotive gasoline can react with oxidizing materials such as peroxides, nitric acid, and perchlcrates.
Conditions to Avoid: Avoid hear and igniton sources.

Hazardous Products of Decomposition: Thermal oxidative decomposition of automotive gasoline can produce oxides of carbon and pardally

avidized Wvdraeartens,
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Section 6. Health Hazard Data - : - CE

Carcinogenicity: {n 1990 reports, the [ARC list gasoline as a possible human carcinogen (Group 2B). Although the IARC has assigned an overal] |

L.gvaluation to gasoline, it has not assigned an overail evaivation to specific substances within this group (inadequate human evidence).

‘mmary of Risks: Gasoline vapors are considered moderately potsonous. Vapor inhalation can cause central nervous system (CNS) depression
d mucous membrane and respiratory ract irritation. Brief inhalations of high concentrations can cause a fatal puimonary edema. Reported -~

respanses to gasoline vapor concentrations are: 160 to 270 ppm causes eve and throat irritation in several hours; 500 o 900 ppm causes eye, nose,

and throalt irritatic. . ==u dizziness in 1 hr; and 2000 ppm produces mild anesthesia in 30 min. }igher concentrations are intoxicatirg in 4 to 10

minutes. [f large areas of skin are exposed to gasoline, toxic amounts may be absorbed. Repeated or prolonged skin exposure causes dermadlis.

Certain individuals may develop hypersensitvity. [ngestion can cause CNS depression. Pulmonary aspiration after ingestion can cause severe

prieumnonits. In adults, ingestion of 20 to 50 g gasoline may produce severe symptoms of poisoning.

Medical Conditions Aggravated by Long-Term Exposure: None reported.

Target Organs: Skin, eve, respiratory and central nervous systems.

Primary Entry Routes: Inhaladen, ingestion, skin contact.

Acute Effects: Acute inhalation produces intense nose, throat, and lung irritation; headaches; blurred vision; conjunctivits; flushing of the face:

mental confusion; staggering gt slurred speech; and unconsciousness, sometimes with convulsions. [ngestion causes inebriation (drunkenness),

vomiting, dizziness, fever, drowsiness, confusion, and cyanosis (a blue o dark purplish coloration of skin and mucous membrane caused by lack

of oxygen). Aspiration causes choking, cough, shormess of breath, increased rate of respiration, excessively rapid hearibeat, fever, sronchitis, and
oneumenits. Other symptoms following acute exposure include acute hemorrhage of the pancreas, farty degeneration of the liver and kidneys,
ind passiv: congesticn of spleen.

Chronic Fffects: Chronic inhalation results in appetite loss, nausea, weight loss. insomnia, and unusual sensitivity (hyperesthesia) of the distal
extremities followed by motor weakness, muscular degeneration, and diminished tendon reflexes and coordination. Repeated skin exposure can
cause blistering, drying, and lesions.

FIRST AID

Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water undl transported to an emergency medical
facility. Consult a physician immediateiy.

Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a
physician. Wash affected area with soap and water.

Inhalation: Remove exposed person to fresh air and support breathing as needed.

Ingestion: Never give anything by mouth to an unconscious or convulsing persorn. . .gesied, do not induce vomiting due 10 aspiration hazard.
Give conscious victim a mixture of 2 tablespoons of activated charcoal mixed in 8 oz of water to drink. Consult a physician immediately.
After first aid, get appropriate in-ptant, paramedic, or community medical support.

Section 7. Spill, Leak, and Disposal Procedures i R T :
Spill/Leak: Noufy safety personnel, evacuate ail unnecessary personnel, remove heat and ignition sources, and provide maximum explosion-proof
ventilaton. Cleanup personnel should protect against vapor inhalation and liquid contact. Use nonsparking tools. Take up small spills with sand or
other noncombustible adsorbent. Dike storage areas to control leaks and spills. Follow applicable OSHA reguladons (29 CFR 1910.120).
Aquatic Toxicity: Bluegill, freshwater, LC,, 8 ppm/96 hr.
) WDjsposal: Contact vour suppiier or a licensed conmactor for detailed recommendations. Follow applicable Federal, state, and local regulations.
’ *A Designations
_RA Hazardous Waste (40 CFR 261.21): Characteristic of ignitability
CERCLA Hazardous Substance (40 CFR 302.4): Not listed
SARA Extremely Hazardous Substance (40 CFR 353): Not listed
SARA Toxic Chemical (40 CFR 372.65): Not listed
OSHA Designations
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A

Section 8. Special Protection Data - R M SR et At Gl o e
Goggles: Wear proteciive eveglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Since
cenitact lens use in industry is contraversial, 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 NIOSH-approved respirator. There are no specific NIOSH recommendations. However, for vapor concentrations not immedi-
ately dangerous w0 life or health, use chemical cartridge respirator equipped with organic vapor cartridge(s), or a supplied-air respirator. 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.

QOther: Wear impervious gloves, boots, aprons, and gauntets to prevent prolonged or repeated skin contact. Materials such as neoprene or
polyvinyl alcohel provide excellent/good resistance %or protective clothing. Note: Resistance of specific materials can vary from product to
product.

Ventilation: Provide general and local explosion-proof exhaust ventlation systems 10 maintain airborne concentrations below the OSHA PELs
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.t™
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Remove this material from your shoes and equipment. Launder contaminated clothing before wearing.

Comments: Never eal, drink, or smoke in work areas. Practce good personal hygiene after using this material, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics.

Section 9. Special Precautions and Comments . #0000

Storage Requirements: Store in closed containers in a cool, dry, well-ventilated area away from heat and ignition sources and strong oxidizing
agents. Protect containers from physical damage. Aveid direct sunlight. Storage must meet requirements of ggHA Class IB liquid. Qutside or
detached storage preferred.

Engineering Controls: Aveid vapor inhalation and skin or eye contact. Consider a respiratory protection program that includes regular training,
maintenance, inspection, and evaluation. Indoor use of this material requires explosion-proof exhaust venulation to remove vapors. Only use
gasoline as a fuel source due to its volatility and flammable/explosive nature. Practice good personal hygiene and housekeeping procedures. Wear
~lean work clothing daily.

Transportation Data (49 CFR 172.101, .102)

-OT Shipping Name: Gasoline (including casing-head and natural) MO Shipping Name: Gasoline

DOT Hazard Class: Fiammable liquid IMO Hazard Class: 3.1

ID No.: UN1203 ID No.: UN1203

DOT Label: Flammable liquid IMO Label: Flammable liquid R
DOT Packaging Exceptions: 173.118 IMDG Packaging Group: ’

173

DOT Packaging Requirements: 173,119

T e e e Do c ToUIe TIs T UITIOURE RS TR Al de U350
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WITCO MATERIAL SAFETY DATA SHEET
Kendall €£€-915 Grease PAEE-I----
' Preoduct Code: J63 7834
NFPA HAZARD RATING Fire
4 - Extreme N
3 - High o 1
2 - Moderate Toxicity 0 Reactivity
1 - Slight
g - Iasignificant

Special

DIVISION AND LOCATION—---SECTION I

St e v et i dm ot e
— e — —

: KENDALL REFINING COMPANY
ion: BRADFORD, PENNSYLVANIA
77 N. KENDALL AVE.,BRADFORD,PA,16701

Emergency Telephone Number: (814) 368-6111
Iransportation Emergency:  CHEMIREC 1-(800) 424-8300 (U.S. and Canada)

CHYEMICAL AND PHYSICAL PROPERTIES--~-SECTION II

Chemical Name:
petroleum hydrocarbon and calcium stearate

Formula: not applicable

Hazardous Decomposition Products:

carbon monoxide and carbon dioxide from burning.

Incompatibility (Keep away from):

strong oxidizers such as hydrogen peroxide, bromine, and chromic acid.

Toxic and Hazardous Ingredients:

none

Form: semi-salid Odor: mineral oil
Appearance: grease Color: black

Specific Gravity (water=i): .94

Beoiling Point: greater than 260°C (500°F)
Melting Point: not applicable

Selubility in Water (byv weight %}: unegligible
Volatile (by weight %): negligible

Evaporation Rate: negligible

Vapor Pressure (mm Hg at 20°¢): negligible
Vapor Density (air=1}: not applicable

pH (as is): not applicable

Stapility: Product is stable under normal conditions

Viscosity SUS at 109°F: Greater than or = to 100

FIRE AND EXPLOSION DATA-~-SECTION III

Special Fire Fighting Procedures:

Do not use water except as fog.

Unusyal Fire and Explosion Hazards:

none

(Continued on next page)
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KITCO MATERTIAL SAFETY DATA SHEET
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Kendall €-915 Grease. PAGE 2
. Product Code: J63 7834

Pt

(Section I1{ continued)

Elashpoint: (Method Used) ASTM D92 greater than 210°C (410°F)

Flammable limits_%: not applicable
Extinquishing agents:

Drychemical or Waterfog or C02 or Foam or Sand/Earth

Water may cause frothing.
Closed containers exposed to fire may be cooled with water.

REALTH HAZARD DATA-~-SECTION IV

Permissible concentrations (air):

not applicable
Chronic effects of overexposure:

Extended skin contact may cause dermatitis to some individuals.

Acute toxicological properties:

no data avajlable

Emergency First 2id Procedures:

Eves: Immediately flush with large quantities of water for at least 15
minutes and call a physician.
Skin contact: Remove excess with cloth or paper. Wash thoroughly with soap and
water.
Inhalation: Remove victim to fresh air. Call a physician.
If Swallowed: Contact a physician immediately.

PN

SPECIAYL PROTECTION INFORMATION---SECTION V

Ventilation Type Required (Local.mechanical,special):
none required '
Respiratorv Protection (Specify type):
none required
Protective Gloves:
rubber

Eye Protection:

chemical safety goggles

Other Protective Equipment:

none

HANDLING OF SPILLS OR LEAKS—--—SECTION VI

P —
e e~ —

Procedures for Clean-Up:

Transfer bulk of mixture into another container. Absorb residue with an inert
material such as earth, sand, or vermiculite. Sweep up and dispose as solid waste
in accordance with Tocal, state, and federal regulations.

Waste Disposal:
Dispose of in accordance with all applicable federal, state and local

o regulations.

(Continued on next page)
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WITCcCo MATERTIAL SAFETY DATA SHEET

o Kendall €-915 Grease PAGE 3
/ Product Code: J63 7334
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SPECIAL PRECAUTIONS---SECTION VII

Precautions to be taken in handling and storage:

Do not handie or store at temperatures over

Maximum Storage Temperature: 38°C (100°F)

‘RANSPORTATION DATA--—-SECTION VIIX

D.O.T.: Not Regulated
Reportable Quantitv: not applicable
Freight Clagsification: Petroleum Lubricating Grease

Special Transportation Notes:

COMMENTS

* STATE REGULATORY INFORMATION:

Pennsylvania Worker And Community Right To Know Act: This product contains the
~~following ingredient(s).
"~ lydrocarbon oils CAS. NO. 8020-83-5

Partial contents are withheld as trade secret information.

Prepared by: Robert Kellam
Title: Group Superviser, Lubricants Testing, Maintenance, and Safety

Original Date: 06/18/82 Sent to:
Revision Date: 08/039/94
Supersedes 04/01/93
Date Sent

" ee

We believe the statements, technical information and recommendations contained herein
are reliable, but they are given without warranty or guarantee of any kind, express
or implied, and we assume no responsibility for any loss, damage, or expense, direct
or consequential, arising out of their use.
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WiltTeco MATERTIAL SAFETY DATA SHEET
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KENDALL FOUR SEASONS HYDRAULIC FLUID PAGE 1
Mﬁy -22,32,46,58,100 and 150
NFPA HAZARD RATING Fire
& - Extrems
3 - High , !
2 - Moderate Toxicity 0 Reactivity
1 - Siight
¢ - Insignificant
Special

T s o

DIVISION AND LOCATION-—--SECTION T

Division: KENDALL REFINING COMPANY
Location: BRADFORD, PENNSYLVANIA
77 N. KENDALL AVE.,BRADFORD,PA,16701

Emergency Televhone Number: (814) 368-6111
Transportation Emergency: CHEMTREC 1-(800) 424-9300 (U.S. and Canada)

L
TR

CHEMTCAL, AND PHYSICAL PRCOPERTIES—-~~SECTION II

- Chemical Nane:
petroleum hydrocarbon
Formula: not applicable

Hazardeus Decgmposition Products :

~  carbon monoxide and carbon dioxide from burning.
oxides of phosphorous from burning
oxides of sulfur

Incompatibility (Reep away from):

strong oxidizers such as hydrogen peroxide, bromine, and chromic acid.

Toxic and Hazardous Ingredients:

none
Form: 1iquid odor: bland
Appearance: liquid Color: amber

Specific Gravity (water=1): .87 to .88
Boiling Poinf: greater than 330°C (625°F)

Melting Point: 1less than -18°C (0°F)

Solubility in Water—(by weight %): 0 at _20°C
Velatile (by weight %): 0

Evaporation Rate: 0

Vapor Pressure (mm Hg at 20°C): 0

Vapor Density (air=1): not volatile

pPH (as is): not applicable
Stability: Product is stable under normal conditions
Viscositv SUS at 100°F: Greater than or = to 100

(Continued on next page)
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KENDALL FOUR SEASONS HYDRAULIC FLUID PAGE 2
_AW-22,32,46,68,100 and 150

- .
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FIRE AND EXPLOSION DATA~--SECTION IIT

Special Fire Fighting Procedures:

0o not use water except as fog.

Unusual Fire and Explosion Eazards:

none
Flashpoint: (Method Used) Cleveland open cup greater than 200°C (350°F)

Flammable limits %: not applicable
Extinguishing agents:
Drychemicai or Waterfog or C02 or Foam
Closed containers exposed to fire may be cocled with water.

e — e mm e
o e v— ——

HEALTH HAZARD DATA~——SECTION IV

s w—

Perm -sZible concentrations (air):

see COMMENTS section
Chronic effects of overexposure:

no data available

Acute toxicological properties:

no data available
Emergency First Aid Procedures:
™ Eyes: Immediately flush with large quantities of water for at least 1§
minutes and call a physician.
Skin Contact: Remove excess with cloth or paper. Wash thoroughly with scap and

water.
Inhalation: . Remove victim to fresh air. Call a physician.

If Swallowed: Contact a physician immediately.

s e o o
— S ——

SPECIAT, PROTECTION INFORMATION~-—--SECTION V

Ventilation Tyoe Required (Local.mechanical, special):

see COMMENTS section
Respiratory Protection (Specify tvpe): -

Use NIOSH/MSHA certified respirator with dual organic vapor/mist and particulates

cartridge if vapor concentration exceeds permissible exposure limit.

Protective Gloves:
negprene type

Eye Protection:

chemical safety goggles

Qther Protective Equipment:

nane

(Continued on next page)
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KENDALL FOUR SEASONS HYDRAULIC FLUID PAGE 3
AW-22,32,46,68,100 and 150
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HANDLING OF SPILLS OR LEAKS---SECTION VI

e A

Procedures or Clean-Un:
Absorb residue withk an inert

Transfer bulk of mixture into another container.
material such as earth, sand, or vermiculite. Sweep up and dispose as solid waste

in accordance with local, state, and federal regulations.

Waste Dispesal:
Dispose of in accordance with all appljcab]e fedaral, state and Jocal

regulations,

SPECIAL PRECAUTTIONS--—-3ECTICN VII

Precautions to be taken in handling and storage:

Do not handle or store at temperatures over

Maximum Storage Temperature: 38°C (100°F)

D.O.T.: Not Regulated

Reportable Quantity: not applicable

Freight Classification: Petroleum Lubricating Qi1
Spcecial Transportation Notes:

none

S

ENVIRONMENTAL/SAFETY REGULATIONS-—--3SECTION IX

-~

Section 313 (Title TII Superfund Amendment and Reauthorization Act):

This product does not contain any chemical in sufficiant quantity to be subject
to the reporting requirements of Section 313 of Title III of the Superfund

Amendments and Reauthorization Act of 1988 and 4C¢ CFR Part 372.

COMMENTS

[f used in applications where a mist may be generated, observe a TWA/PEL of 5

mg/m3 for mineral 0i1 mist (OSHA and ACGIH).
* STATE REGULATORY INFORMATION:

Pennsylvania Worker And Ccmmunity Right To Know Act: This product contains the

following ingredient(s).
Hydrocarban oils CAS. NO. 8020-83-8
The additive mixtures in this product have been declared a trade secret by the

additive manufacturers.
(Continued on next page)
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KENDALL FOUR SEASONS HYDRAULIC FLUID PAGE 4
_A¥-22,32,46,68,100 and 150

(COMMENTS continued)

Prepared by: Robert Kellam
Title: Group Supervisor, Lubricants Testing, Maintenance, and Safety
Qriginal Date: 08/74/83 Sent to:
Revision Date: 08/09/94
Supersedes : 04/01/93
Date Sent :

We believe the statements, technical information and recommendations contained herein
are reliable, but they are given without warranty or guarantee of any kind, express
or implied, and we assume no responsibility for any loss, damage, or expense, direct

or consequential, arising out of their use.
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LIQUID AIR CORPORATION | AL“HAGAZ

‘Specialty Gas

Material Safety Data Sheet

FAQDUST NAME
Isocbutylene

TELEPHONE (415} 977-6500
EMERGENCY RESPONSE INFORMATION ON PAGE 2

lic’:-u‘lco‘;g"ggﬁpomﬂcro TRADE NAME AND STYTNQMNYMS CAS NUMSBER
Ona California Plaza, Suite 350 Isobutylene —_ 18117
2121 N, Calitornia Bivd. CHEMICAL NAME AND SYNONTMS | _,lutaneg,
Wainut Creek, California 34536 Isobutylena., 2-Me*hylprooene
ISSUE DATE GCTOGER 1, 1385 FOAMULA MOLECULAR WEIGHT | SNEMICAL FAMILY
ANO REVISIONS CORPCRATE SAFETY DEPT.J ('!'SO ) CAHR 56 . 03 MO”Q] E'F'fﬂ
See last page. HEALTH HAZARD DATA

TIME WEIGHTED AVERAGE EXPOSURE UMIT [sobutylene is defined as a simple asphyxiant. . Oxygen
~+_levels should be maintained at greater than 18 molar percent at normal atmospheric
pressure which is equivalent tg a partial pressure of 135 mm Hg. (ACGI¥. 1984-85)

SYMPTOMS OF EXPOSURE _
Innalation: Moderate concentrations sc as to exclude an adequate supply s oxygen
to the lungs causes dizziness, drowsiness and eventual unconsciousness. It also has
a very mild anesthetic effect which might cause lack of co-ordination or .essened
mental alertness.

Skin and Eye Contact: It is mildly irritating to mucous membranes. Oue to its rapid
rate of evaporation, it can cause tissue freezing or frostbite on dermal contact.

TOXICOLCGICAL PROPEATIES :
It has a very mild anesthotic effect; however, the major property is the sxclusion
of an adequate supply of oxygen to the lungs.

Frostbite effects are a change in color of the skin to gray or white possibly
follcwed by blistering.

or Potential Carcinogen Program No X Monographs No No

Listed as Carcinogen National Toxicology Yes [ LA.R.C. Yes [ OSHA Yes [

&

AECOMMENDED FIRST AID TREATMENT

PROMPT MEDICAL ATTENTION IS MANDATORY IN ALL CASES OF QVEREXPOSURE TQ ISC3UTYLENE.
RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS AND BE
COGNIZANT OF EXTREME FIRE AND EXPLOSION HAZARD. S0

Inhalation: Conscious persons should be assisted to an uncontaminated arez and -
inhale fresh air. Quick removal from the contaminated area is most important.
Unconscious persons should be moved to an uncontaminated area, given mouth-to-mouth

i - - w e T .t e a Nammmi s mmcmam i mse a2 awadam gmn  T A m ST e e ey s
D . .

resuscitation and supplemental oxygen. Medical assistance should be sought irmediately.
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. ZARDOUS MIXTURES CF OTHER LIQUIDS, SOLIDS, OR GASES

[sobutylene is flammable over a wide range in air.

PHYSICAL DATA

BCILING POINT ‘ WQUID RENSITY .‘T BOILING PQINT -
16.18°F (-7.12°C) 39,09 1b/Ft3  (625.2 kg/m3)
VAPUR PRESSURE GAS CENSITY AT 70°F { st

@ 70°F  (21.1°C) = 38.43 psia (785 kPa) 148 16/f23  (2.37 ka/md)
SOLUBILITY IN WATER ) FREENG PQINT

Insolyble -220.63°F (-140.35°C)

APPEARANCE AND OOCR Color]ass gas with an unpleasant odor s1m11ar to that whicn 1s emitted
when “urning anthracite coal. Specific gravity @70°F (Adv = 1.0) is 1.98

FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (METHCOD USED) { AUYTO IGMITION TEMPERATURE FLAMMABLE LIMITS % 8Y YOLUME
-105°F (-76°C) Closed cup| 868°F (465°C) LEL: 1.8 UEL: 6.6
EXTINGUISHING MEDLA ELECTRICAL CLASSIFICATION
Water, carbon dioxide, drv chemical Class 1, Group no: specified
;gs_gul. FIRF FIGHTING PAOCEDURES
~ possible, stop the flow of isobutylene.
containers.

Use water spray to cool surrounding

UNUSUAL FIRE AND EXPLOSION HAZARDS

Isobutylene is heavier than air and may travel a considerable

1istance to a source of ignition.

Should flame be extinguished and flow of gas

L.ontmue, increase ventilaticn to prevent lammable mixture faormation in low areas or
packets

REACTIVITY DATA

STABILTY CONDITICNS TO AVOID
Ucisable
Stadile . X
INCOMPATIBIUITY (Matertain 0 avoid)
Oxidizers
HAZARCGUS DECOMPOSITION PRCDUCTS
None
HAZARDQUS PGLYMERIZATION CONDITIONS TQ AYQID
May Cczur
Wil Not Qeccue . X

SPILL OR LEAK PROCEDURES

| STEPS TO GE TAKEN IN CASE MATERIAL IS RELEASED QR SPILLED
Evacuate all personne] from arfected area. Use =ppropr1ate protective equ1pment

1f Teak is in user's equipment, be certain to purge piping with an inert gas prior
attempting repairs. If leak is in container or container valve, contact the
.vsest Liquid Air Corporation location,

WASTE OISPOSA l. METHCD
Do net attampt to dwspose of waste ar unuseﬁ cuanu1‘1=s

Ammm s S e e s e T
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. SPECIAL PROTECTION [i\FORMATICN Page 3

AESPIRATORY PROTECTICN 3pecay ype)  POSitive pressure air-line with mask or self-contained
breathing apoaratus should be availecble for emergency usa.

YENTILATION LOCAL EXHAUST  |Q prevent accunuiation SPECIAL

Hood with forced above the LEL.

ventilation : MECHANICAL (Gen) OTHER
In accordance with slecirical codes.

PROTECTIVE QLOVES

Plastic or rubber
EYE PRQTECTION

Safety goggles ar glasses
QTHER SROTECTIVE EQUIPMENT

Safety shaes safaty showsr syewash "faun+ain!

SPECIAL PRECAUTIONS*

SPECIAL LABELING INFORMATION

DQT Shipping Name: Liquefied petroleum gas DOT Hazard Class: Flammable gas

0QT Shipping Label: Flammable gas I.0. No.: UN 1075

SPECIAL HANDLING RECOMMENDATICNS

Use only in well-ventilated areas. Valve protaction caps must remain in place unless
container is sacured with valve outlet piped to use point. Dc not drag, slide or
roll cylinders. Use a suitables hand truck for cylinder movement. Use a pressure
reducing regulator when connecting cylinder to lower prassure K250 psigi piping or
systems. 00 not heat cylinder by any means to increase the discharge ratz of product
frem the cylinder. Use a check valve or trap in %he discharge line to prevert
hazardous back flew into the cylinder.

For acditional hangling recommendatons consult L'Alr Liquice's Encyciopadia de Gaz or Comprassed Gas Associaron Panghlet P-1.

SPECIAL STORAGE RECOMMENDATIONS v
> Praotect cylinders from physical damage. Store in ccol, dry, well-ventilazed area of
non-combustible construction away from heavily trafficked areas and emergancy exits.
Do not allow the temperature where cylinders are stored to exceed 130F 754C).
Cylinders should be stored upright and firmly secured to prevent falling cor being
knocked over. Full and emptry cylinders should be segregated. Use a “frst in-first
sut” inventory system to prevent full cylinders being stored for excassive periods

of time. Post "No Smoking or Open Flames" signs in the storage or use arzz. There
should be no sources of ignition in the storage or use area.

For additional sioeaga recommendations consult L'Air Liguide's Encyciogedia de Gaz ar Camprassed Gas Assaciation Pamphiet P-1.

SPECLAL PACKAGING RECOMMENDATIONS
Isobutylene is noncorrosive and may be used with any common structural metarial.

§

THER RECOMMENDATIONS OA PRECAUTIONS .
Earth-ground and bond all 1ines and equipment associated with the iscbutyiene system.
Electrical equipment should be non-sparking or explosion proof. Compressed gas
cylinders should not be refilled except by qualified producers of compressad gases.
Shipment of a ccmoressed gas cylinder which has not bean filled by the cwrer or

\ - fAm -
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" W LQUID AIR CORPORATION -
' ALPHAGAZ DIVISION

ADOITICRAL BATA

RECOMMENDED FIRST AID TREATMENT: (Continued)

with Jukewarm water. 0O NOT USE HOT WATER. A physician should see the patienc
premptly if the cryegenic "burn" has resulted in blistering of the dermal surface or

deep tissue freezing.

AN
o dl

ITME WEIGHTED AVERAGE EXPCSURE LIMIT  (Contirmzed)
TWA (CSEA, 1985) for LEG (Liquefied Petroleum Gas) is 1,000 molar BTM.
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i Companv Identification. : 47

Procducy Ciemica] Name: Zscoroovi Aloshcd
Zemical Forzmuia: ~CECEHE

CAS No.: §7-33<0

Symonyms: Dimathyl sarsingi, J-aydroxyprogans, P A, schel, Lumsel, iscprepancl, Peozncl 2-grogancl, ses-grogyl ziechel,
fubting aicshcl, Speczar,

Derivation: .r:za::g ,,.in:::c with suifuric acid and than Aydroiyzing or dirse: Avdrarien of propyiens using superheated stsom.
Most commenly availabis 2s rubbing aieshel (70% 2PA).

General Use: As 2 soiven: ‘or zums, sheilac, and essenuial adls, chamicai intermediare, dafiydracng agent, vehicls for germicidal
¢om pounds, de-icin g agent ‘or liquid fuels: for denamring sthyi alcchol. preserving pattolegical s *cc::'m::is: in sxzTacicn of
alkaicids, quick-drying inks and oils, and an ingrecient of skin ledons, cosmedces. windew cleaner, Iquid scaps. and
phargacendenis,

Vendors: Consul: the latast Chremizz! rV:‘xE"yer:' Guide. (3)

“Section 2

Iscpropyl alechcl, 100 vei. Mest commenly sold as 70% Lsoprepyl 2izohel (r:tbing aleshol).

OSHA PELs NIOSH REL DFG (Germany) MAK

8-br TWA: 400 zom (980 mg/m3) 10-r TWA: 200 pom (380 mz/m?) Az 400 ppm (580 mg/m3

ST=:5Crprpm (1 1228 r:.g/rn3) = STEZ: SCQ ppm (1225 rng,rrn-) Camgcrv I Substancss with
Syse e -”m

I 7 g =T i
:&-C_I'G&’ TLYs IZE)I;* Lavel Eaif e <1
TwA: 200 ppm (583 mg... 12.0C0 com

Peak Exposure Limitz: 8CO ppm,

ST=: 50C pprm (1220 mg/m~ 3y A TooE
30 mun. average valus, 4/shift

* YVacarad 1689 Final Ruls Limicg

%¥r<%tr Emergency Overview &&= Risk
Iscprepyl alechol is 2 highly dammable, volatie .mwd. It is considarsd more toxic dan eyl alcohol, but Seal
less toxic than mazhyi aicohel .nn:u..ncn c=n cause rimton of the eyes and respiratery Tacs and cenmal R f
nervous sysiem depressicn at high concsnzadens. Regeatad skin contact may use darmadts. Systemic I 2
oxicicy appers © ocur mosty in casas of heavy ing.s“cn or inhaladen. Thers is receat svidencs that sikin S -
absorpdon may be mors liksly © cause sysiemic effects than previously thought K 3’
Potential Health Effects SEm
10s0TTUN

Primary Eaoy Routes: In.halan'on. ingesdon, skin contacVabsorpgen. ——HMT

Target Organs: Syes, skin, respirawry sysism. g 1

Acute Effects F 3
Inhailation: Vaper inhaladen is ritating © the respiratery Tact and can cause c=noal nervous sysiem depression R 0
at ‘ug‘x cenesnczticns. Voluntesrs axposed 0 400 gpm for 3w § min experienced mild eye and respiratery

irrimton. Az 800 ppm. Trimden was not severs, but mast people found e air uncomicrmble w brearhe. ppet

- ey
Eye: Exposure o Bie vager ar d..--. contace with the liquid causes irrimation and possible corneal burns. *Sec. 3 '
Skin: Scme irimdon may ocsur after proienged exposure. ==

Ingestion: Acsidental ingesdons havc provided "'.c most .n:cmax_on on isopropyl aleshol wxicity. Symproms include nausea
and vomidng, teadache, facial {lushing, dizine 5. lower=d bicod prassurs. mental degression. Qallucinations and diswored

dease

percspdans, dif f""ty brearhing, resgiratery d..‘r:sswn STUPOr, uncsnsciousness, and coma. Kidney insufficiency including
cliguriz (reducsd wine excreden), anuria (absen: wrine exzeacn), airogen retendon, and edema (fluid build-up in dssues) may

N —

wr. Crie post-meriem sxaminadan in 3 ase of Heavy ingesuen showed exiznsive ..c-ﬁormagxc Tachegbronchids, Srencho-

srzumenia, and hemermiagic sulmaonary sdema Death can ccur in 2410 36N pest-ingestion dus 0 respiraery paralysis.
Carc ogemC‘W' NT2and OS‘.A da not st Lsoc oviaicsh ol 25 2 carcinogen. The LARC has studied PA and has classified !

as Class-3 (unzfassifagie, inadacuata hur and animal 2videncs), Thers appears © bc an associadcn Hecwvezn e
manwzsiwre (sTong 2l ’:.’DC-..,-:.. mather an e zlcchol iself) of iscproranoi and parasinus aancer, but this may e due o &2

e

-

Fmo + o~
difsopropyi suifzie or isopropyl ol by-croduss.

~— ,..__-\ el oy . o T ety - - « 4 A ot oy
Meadical Condidens A vated by Long-Term Exgosur2: Dermalls Or mesguonilorny or dnay discrdars.
4 : ‘ .
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wals. Censeizz ooYsiCl

. L
S T Tl Ta Y B ke ] . cuas ";'32"" Fme ar Taner 15 mmim ‘.Y‘Y' o e
TR OVE CONOTANALY cLaiu Cliog ALCULG v 2rICraLialst i Tun. dsSa SXTgsed
Pt Ll belol tae Tme cmAmamact Ae N A R e el le]
L soas and walar, Fororsddensd or Siistarzd avsiciza,

1 - . Npyme wor, e - eto Nk o tetole. 1E AT mmE iy mamcan (Apmramy 3 mmd
Ingestion: Never Zive Anying IV TCUWT (© 3N UNCINSCICUS QF SONVRISLIE LSt Lulilabe iZC
2

peiscn conosi caner advises ctierwise, B ;

Vi~ am [ Tmiace th
L wasibma. wiiioaa
ey

o s
izrc serson drink | w0 2 ziasses of water © diluts. Vomidng
N X "

/cus sysism degressicn

M3y o2 SNl Cicatsd mecausa of he jesiofies SU/CUsS
Afier Arce aid, get appropriate in-piant, yarcmedic, or communisy medica! support.
Note to Physicians: Diagnestc st acaions in urine.

-

Section 3 - Fire Fighting Measures

Flash Point 33 °F(12°'0C) NEPA
Flash Paint Methad:-CC AN

Burning Rate: 2.3 mm/min. : v
Autcigniticn Temperature: 7507 (356°C)

LEL:2 S viv \v
UE.: 127 S vfvz2C0°F

Csrav

Pt
-

- - —

Flammability Classificadon: Class |3 Flammabie Liquid
Exzinguishing Media: Carson dicxide, drv chemical, water spray (sclid sceams can spread {ire), aleshel-
resisant foam, or {eg.
Unusuai Fire or Explosion Hazards: Conainer may 2xgicde in heat of {irs. Vapors may mavel to arn ignicen sourcs and flash
an bS 1 £

Iamle Tommmamgl alanmAl mAcoae 9 aveinciAn B leaielele Ay
CRLK. LSCTITOY! alCTN0L JCS&S ann SxXPiCsicn nazard indcgrs, Sullsors, an

Hazardous Combustion Producs: Carten oxides and acnid smoke.

4. Fire-Fighting Inscucdons: If sessible without fisk, move coniner from frs arsa. Appiy cooling watsr @ canuiner side undl
weil after Sre is cur. S@y away £om ends of @nis. For massive fire in cargo arsa, use monitor nozzies or unmanned hose
holders: if impossible, withdraw and lez fire burn. Withdraw immediataly if you hear 2 rising sound from venting safety devics
or notcs any tank discolcration dus w fire. Do not reiease runoff fom fre conwol methods 0 sewers ar warvays.

Fire-Fightng Equipmens: 3ecause firs may producs woxic thermai decompesidon products, wear 2 self-canmined breathing
apparams (SC3A) with a full facepiecs operated in pressure-demand or posidve-pressure mede. Suwecmral Sredgheers’

prowective clcthing provides anly limited protestion.

Section 6 - Accidental Release Measures -

Spill /Laak Procedures: Neufy safety perscnnel. isolats and venulate area, deny enwry, and sy upwind. Shut off igniden
sourcss. Cleanup gersennei should protac: against vapor innalaten and skin/eye contacz, Wates spray may reducs vagper, but

. may not gravent ignidon in closed spacss.

Swail Spiils: Taks up with eart, sand, vermiculite, or other absorbent, aencemeusubie material and placs in suitadie conminess.

T arva Saille

Large Spills

Containment: For large spiils, dike far shead of liquid spill for later dispesal. Do not release into sewers or waterways.
Regulatory Requirements: Foilow appiicabie OSHA reguladens (29 CFR 1910.120).

o -+ Section 7'- Handling and Storage™

Handling Precaudons: Use non-sparking 'cols 10 cpen containers.
Storage Requirements: Store in a cool. dry, weil-ventilated area away from hear, ignidon soursss, and incomgadbies (Se< 10).
Insmil slecical squipment of Class |, Group D.

VO e Q } S R Py
SCLUUML O ~ LLAUUSUL T C

Enginesring Controls: To prevent siatc sparks. 2leciicaily ground and Sond ail equigment used with and arcund PA.
Ventilation: Provids general or local :xhaust vendiaztion sysizms © mainwin airbome leveis beiow OSEA PELs (3e<. 2). Locl

—astee

exhaust ventiaticn is preferrsd sincs it pravents conwmins e dispersicn inta the wark are2 by conoeiling ftatits sourc=.(103)

=g 08

| Administrative Controis: Consider preglacament and periodic medicai exams of expased warkess with emphasis cn te skin,

L dy =

‘kidnevs, 2nd recoimarary sysiemm. Se exT3 caudous when using PA concwTsndy Witk carbon ezachicride tecause animal

e

STLCISS Nave SAgWwnR [ 2nnancses JITien eITcnicnce § Rl
v e -

g 01

T~
JUE S S, A&

‘rotactive Clothing/Equipment: Wear chemiczily srotacive gloves, Socts, 2prens, and gaundsts 1o Jrevent 3
T . ) by
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0. 1° :
Ly - N . 4 - .
10/82 Isceropwvi Alcohol ¥{EDS No. 222
l . .- . - il QL N e .
Respiraior Protecuion: Seek srofessicnal 3Qvics S7icr ©© fRSTLRior ©i2guon Ing use. Follow OSHA rasprrater BgiRITHSTIS T
CF= 510,132 and, i nacaszary, wear 3 MSEANICSE-2oeroved resgirmiorn, For < o . usm any powersd, air unifving

—r—y - ~————y 2o s 4 - P fagmmier —~. - “,
SeSTiTmior WU STTINIC vanor corTndges or any chemucal carmdge s ‘zgepizte and crganic vager .:’.......;e;_ .

Tor < (0.2CC com. zse any suppiied-ar mespumior ($AR) operziad inoconunucus- . SCO SO, use any air-
sumiving, 2 "‘f‘ acs s=STirnior (g2s mack Wil 2 shin-styis, Soni-or sackemcounied SrgInic vEDOr CImISET or any sC3aor
SAR witn 2= For [Sretudgntaloleniiiv) g otopriota- no unkmown sonfanToocns, 2se led \\._‘ Acr SAR ‘Wh-A .:.L.K‘Lli.’.."f
SC3A)»in 2 :1:;1 .:::“:-": and cpc:"'-" ‘n pressurs-~damand cr glier :CSI_vC-"'....S»;.- meds. For smargency or acrooudne
gpeTanens (clzning S'f‘" T=ooior vessals, O SIST2gS WIKS), wear In SC:A. Warnagl Al -DUTTIARG respLretars S Aot Srotecs
WOrkars in oxygzen-izricient cImospreres, Zf..s-"“"'-s ars usad, CSZA r=guirssa wmioen :-r"—”‘ry Trotecion pregram that
inciudas ar i2ast madizal cmwifenden, Tmning, Seiastng, penicdic -:"v'_:'"::r‘..:"'.z.'. mcnioring, mainenancs, inspecton.

cleznming, 2nd con /:::::::L saniary sioroge aes

Safery Stadons: Maks availabie in the work area smergency syewash siticns, safsty/quick-dranch showers, and washing
faciides.

Contaminated Equipment: Separats can@minated wark clothes fom sTeet clothes. Launder Sefors rmuse, Remove sopropyl
aleshol from veur shoes and cisan pessonai prowecsve squipment

Camments: Never =L drink. or smoks in wark arsss. Practics good perscnal Dygiens after using isopropyl 2icchol. especinily

befcrs eating, drinkdng, smeking, using the wiler, or applying cosmedcs.

~Secdon 9= Physical-and Chemical Properties”

Physical State: Liquid Other Solubilities: Soluble in alcchol, ether, chloroform, and
Appe~rance and Qdor: Ccicriess with a slight oder and benzene. Insoluble in salt solucons.

bizer @se Boiling Point: 180.5 F (825 °0)
Odor Thruhcld‘ 2 pemt Freezing Peing -129.1 F (5.5 °C)
Vapor Pressure: & mm Egat 25 F (770 Visgosity: 2.1 P a2 77 T 25T
Saturated Vapor Density(Air = 1.2 kg/m?, 0.075 b/E3): Refracton [ndex: ._wS 28 TET

274 kg/m3 or 0.080 [b/E3 Surface Tension: 20.8 dynefem 77 7 (28 °C)

Formuia Weigae 50.09 Critical Temperature: 433 "7 (335 °C)
Density (HE70=1, 304 °C): 0.78505 at 8°7 (20 °C ritical Pressure: 47 am

Water Sciubility : > 10 % Qczanol/Water Partition CoefTicient: log Xow = 0.05

Ionizaticon Potential: 10.10 eV

* References rmge Som | © as high 25 §10 ppm.

“Section 10 -*Stability and Reactvity:

Stability: Iscorepyi alcshol is smble at room tempemnms in clesad containers undar nommal siwwrage and handling condicons.

Polymerization: Eazardous poiymerizadon does not ocsur.

Chemical Incompatibilities: nciuds acenaldefyde, chlerine, sthylene oxide. acids and isocyanates, hydrogen « pailadium,
migofcrm, olews. shosgene, potassium (-dutexids, oxygen (forms unsabdle percxidss), riniztmedhane, tarium percilcrats,
tezarfluorcberate, chremium Toxide, sodium dichromats + sulfuric 2cid, aiuminum, aluminum Tisopropoxide, and oxidizess.
Will atmack some forms of piasde, nubber, and c:a!.ings. ’

Conditions ta Avoid: Exposurs w hea, ignidon sourcss, and incompagsies.

Hazardous Deccmpasition Produces: Thermal oxidarive decompesition of isopropyi alcshol can producs carton oxides and
acrid smoke.

Section 11- Toxicological Information: .-

Toxicity Data:”®

Eye Effecs: Acute Oral ElTects:

Rabbic ave: 100 mg caused severs irriwdon. Euman, aral. TD,: 223 mg/kz caused hallucinadens. disterted
percepcons. lowes=d bloed pressurs. and a change i puise Q.
Skin EfTects: Human, oral. LD, 3570 mg/kg caused coma, respiratory depression.
Rabbit, skin: 300 mg caused mild iriaden. nausea, and vemidng.
Rar, cral, LDsg: 5025 mg/kg caused 1 change in righting c=flex, and

e somnolencs (genemal dagrassed zcdvity).
: o nrg:vc-1 fom lw

I}
9
QLLSW : LCX'CIL

Se= NICSH. FTZCI5 (NT3CSICCO), for xddivonal wxiciny daa

- .-Section 12 < Ecological Information -

- - - . .
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4 days) or biccegrade in water, ILis oot 2xpecizd
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"Secdon 12 - Dispesal Considerarions  weoi: v - owd & o

Disposai: Mizrssiai degradaticn s possile by oxidizing iscrrepyl aleshel © acsicns by mambers 2 genus De...zrovwr:o.
ved facifizas oniy) equizped with an 3;‘:_;_-';;1_::-;: 1__(_1 serupher. Isorrepyl alechel can

Sgray wasis e incingrmior (permit-approved eiiiges oniy
be s2iiad cur of watsr spuls oy saiting wath sediun wlcru.... Nate: Saitm 12y harm aquadc life, so weigh the benefits against
s Rarm sefors appiication (‘~nmc' vour suppiier cr a licsnsed conoacier for datailed w—mm-«f‘aﬁnrm Follow

appiicabis Federnl, stte, and local reguiznens.
Container Cleaning and stposal. J.njclc rinse coneainess.
. ~ @ .Secton 14 - Transport Information : T

DOT Tr:msuortatxon Data (49 CF¥R 172.101):

Shipping Name: Isoprcpanol or Packaging Au:honznnons Quantty Limitadons

isopropyl aleshel a) Excaptions: 173.150 2) Passenger, Aircraft, or Railcar: SL

Shipping Symbols: - b) Non-buik Packaging: 173202 ) Cargo Aireraft Oniy: 0L

Hazard Class: 3 ¢} Bulk Packaging: 173242

ID No: UN1215 Vessel Stowage Raquirsments

Packing Group: O a) Yessel Stowage: B

Label: Slammable Liguid k) Other: -

Special Provisions (172.102): T1

RC.?;A Earardees Waste Number (40 CFR 251.21)
Tarardous Waste Classificarion (40 C5R 261.71): Characierisde of Ignitabitity
.cd (L ru..sz..d Hazardous Waste, Charzciarisde of Igniwbility) as 2 CERCLA Eazardous Substnes (40 (3R 302.4) per
CRA, Sec. 3001
LERC_A Repermble Quan:iry RQ), 100 b (45.4kg)
SARA 311/312 Codass 1, 2.3
Listed as 2 SARA Toxic Chemical (40 CFR 372.55); onfy persons who mamugecure by the srong acid process are subjec:: no
:uppiizr nogiiczion. }
SARA ZHS (Exzzmely Eazardous Subsan

OSHA Regu!anons.

T fetmd 2c A e (7
Listed a5 an Air Contx amnant |

References: 73, 103, 124, 126, 127, 132, 136, 139, 148, 153, 159, 164, 167, 168, 176, 187

Prepared By M Cannon, BA
Induostrial Hygiene Review _PARoy, MPH, CE
Medizal Review T Theburn, MD, MPH

Disclaimer: Judgments as © the suitabilicy of informadon hersin for the ;zx-".ascr’s purpeses are aecsssarily the purchaser’s

responsibility. Although reascnable care has besn wken in the preparaden of such informaron, Genium Dubhsi’ung C ::rporanon

extands no warrandes, makss no regresenarions, and assumes 29 r:spcnswmry as w0 the accuracy or suiabiicy of such
informazcn for appiicaden © the purchaser's intended purpase ST for consaguencss of its use,

or leach into ground-water. 3icCezradauca s jOSSiOie Jul I3ISS &S ROk
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LEVER DEVELOPMENT US ID:2018408295 APR 30’96 8:28 No.CO1 P.02

MATERIAL SAFETY DATA SHEET \vk
NOTE: This Material Safaty Data Shaat (MSDS) is prepared for , LE VEE"«\ )

industrist/commercial use situations. The preparation of this MSDS may be e
required by law but thiz is not an assertion that this product presents a risk in
the normal consumer use situation.

1. PRODUCT IDENTIFICATION

PRODUCT (AS LABELED):; Dove® Dishwashing Liquid
GENERAL USE: A consumer hand dishwashing liquid
MANUFACTURER'S NAME:! LEVER BROTHERS COMPANY
ADDRESS: 390 Park Avenue
New York, NY 4§ ~22
BUSINESS PHONE! 212-688-6000
DATE OF PREPARATION 8/01/956
MSDS#: C024, Replaces version dated 2/2/95
T 2. COMPOSITION and INFORMATION ON INGREDIENTS
INGREDIENTS: The clesning agents in [ove are blodagradabls. Dove contains no phosphorous.
EXPOSURE LIMITS IN AR
s L. .. ......Q.SNA
T . TLV STIL PEL T S;lEL
CHEMICAL NAML: CASH ) mg/m’ rag/m? mp/m® mg/m®
Avnsironiuen dlkyl Uenzone suifonate o \;;\-‘5;-9 NA NA NA I ";;‘""".“ |
Ammonium alcohal ethaxysulfate NA NA NA NA NA
Lauri-Myfistio srnonoathimmoelamids NA NA NA NA A
Sodium aryl suifonate NA NA NA NA NA
Fthanol 64175 1000pm NA 1000pnm 3300ppm

NA = Not Applicabie
*Boo Saction 12. for DEFINITION OF TERMS

P m—r- e e el

3. HAZARD IDENTIFICATION

EMERGENCY OVERVIEW: EMERGENCY OVERVIEW: This preduct is a liquid datargent with a parfumed odor, |t
prasente 8 Iow rigk ather than a possible slip hazerd in tha event of a spill.

POTENTIAL HEALTH EFFECTS:

T

Rove® Dishwashing Liquid MSDS - Page 1



LEVER DEVELOPMENT US ID:2018408295 APR 30’96 8:28 No.00l P.0O3

CONTACT WITH SKIN: No irritation with bricf contuct. Possible irritation from prelonged or repoatsd industrial contacet,
CONTACT WITH EYES: May cause mild irritation ond digcomfort,
INGESTION: May cause gastrolntestinal irritation with nausas, vomiting, .nd delaysd diarrhea.
INHALATION: While inhalation of a product mist is untikely, such cxposure may cause transicnt uppar respiratory kitation.
CHRONIC HEALTH EFFECTS: None expected.

CONSUMER PRODUCT FRECAUTIONARY STATEMENT: Nut tar use [n autematic dishwashars. Do not mix with chiorine bicach or

other household cleaning products. KELP OUY OF REACH OF CHILDREN.

4. FIRST-AID MEASURES

SKIN EXPOSURE: Rinse with water,

EYE EXPOSURE: Flush with water tor 16 minutes,

INGESTION: Do not inducce vermniting. Drink a glass of milk or water.
INHALATION: Mave individual 1o fresh air.

Note: If symploms parsist, sesk medical atlcntion,

5. FIRE-FIGHTING MEASURES

FLASH POINT: No flash to 200 [..

AUTOIGNITION TEMPERATURL: Not applicalita.
FLAMMABLE LIMITS{in air by volume, %): Not applicabls,
FIRC EXTINGUISHING MATERIALS: Not applicabla.

Water Spray: Yes Carbion Dioxide: Yas Foam; Yos
Pry Chamical: Yes Halon: Yes

UNUSUAL FIRE AND EXPLOSION HAZARDS: Product is not combustible. Uso appropriote tise exdinguishing agent for the packaging
material,

SPECIAL FIRE FIGHTING PROCEDURLES; Nono.

6. ACCIDENTAL RELEASE MEASURES

SPII L AND LEAK RESPONSE: Disposal is to bo porformod in compliance with applienble fuws. Small or houscehold quantitivs may be
disppsed of in refuse or sewel. Froduct varttaing bindegradable ingredieits. Contains no phosphorous. Tor largs {industrial) reloascs,
pravent spill from ontaring a waterway. Absorbent materials may be usad.

7. HANDLING and STORAGE

WORK PRACTICES AND HYGIENE PRACTICES! Use personal protectiva equipment sppropriate for the task.
STORING AND HANDLING PRACTICLS: Nonu raquirad with normal use.
PRO'1ECTIVE PRACTICES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT: Use personal proleclive aquipment when

contact Is fikely.

8. EXPOSURE CONTROLS - PERGONAL PROTECTION

VENTILATION AND ENGINFERING CONTROLS: Use with adeguate ventilation. Machanical ventitation not normally required during

normal oparation.
EYE PROTECYION: Wuuwr sataty glassae.
HAND PROTECTION: Wear rubbur ¢z us tar prolanged contact.

Dova® Dizshwashing Liquid MSDS - Page 7



R DEVELOPMENT US ID:2018408295 APR 30°96  8:29 No.001
BODY PROTECTION: None required,

9, PHYSICAL and CHEMICAL PROPERTIES
VAPOR DENSITY: Nor applleable, EVAPOHATION RATE watar= 1) 1
SPECIFIC GRAVITY:1.032 . 1,048 MELTING POINT OS RANGE: < 0 C
SOLUBILITY IN WATER: soluble. BCILING POINT: > 100 C
YAPOR PRESSURE, mum Hy \_m 20C {Epp "7matﬁ='y'; 18 V”\ 1% =solution): 8.0- 8.5 {as is)
APPEARANCE AND COLOR: This tiquid is a plrasant sinelling, slippery, opsque whita solution.

STARILITY: Stable.

DECOMPOSITION PRODUCTS: Nono.,
MATERIALS WITH WHIGH SUBSTANCE IS INCOMPATIBLE: Du not mix with chlorine biaach.
HAZARDCUS PCLYMERIZATION: Will not oeeur,

CONPITIONS TD AVOLID: Do not use in automatic dishwasher,

THIS MATERIAL 18 NOT HAZARDOUS AS ULTINED BY 49 CFR 17Z.101 BY

TRANSPORTATION.

PROPER SHIPPING NAME: Not appilcable,
HAZARD Cl.ASS NUMBER and DESCRIPTION: Not applicable.
UN IDENTIFICATION NUMBECR: Not applicable.
PACKING GROUP: Not applicabls.
DOT ILABEL{S) REQUIRCD: Not applicahle.
EMERGENCY RESPONEE GUIDE NUMBER: Not applicshle,

MARINE POLLUTANT; Not applicable,

CANADIAN TRANSPORTATION OF DANGEROUS GOODS REGULATIONS: THIS MATLIMAL IS NOT CIASSIFIED AS”
DANGERDUS GOODS".
12. OTHER INFORMATION
PREPARED LEVER BROTHERS COMPANY
BY: NEW YORK, NY 10022

I Tho lnformation conteined i this MSDS is basod an data which iz baliaved to be suewrate. While Lever Brothors Cumipauy balieves that

thwe dsta contained horoin comply with 29 CFR 1910,1200, Ly are not to be taken ps » wananty or representation for which Lavar
Brothers Company assumas lagal responsibility. They are offered sololy for your consideration and veritication. This MSDS iz not
prepared for consiwmar usn situsllons.

Dove® Dishwushing Liquid MSDS - Page 3
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Methane Descriptlon. Widely distributed in nature, methane comprises 0.(X{¥)22% by volume of the earth’s atmosphere.

.
American natural gas is mostly methane (85%). At temperatures greater than 2012 °F (1100 *C), pure carbon combines I ™0

with pure hydrogen o {oan methane. Above 2732 °F (1500 *C), the amount of methane produced increases with tempera-
ture. Obtained from sodium acetate and sodium hydroxide or fram aluminum carbide and water. Commercially prepared

from natural gas or by fermentation of cellulose and sewage sludge. Constituent of illuminating and cooking gas. Used in NFPA

the manufacture of hydrogcn, hydmgcn cyanide, ammonia, acclylcnc. formaldehyde, and many other organics.

(4 Y3 NN | PP SRS e pUS—. P MAQ N {VITA O Q HMIS

Wik UCD%IIHKIUIIS. rUC uwnp, “ldl\ll B>, lllLL“_yl “yUIIUL \.,(14, LA YO, W /i4-0L-0. H 1

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers’ Guide (Genium ref. 73) F 4

for a suppliers list. R 0
PPG*
* Sec. 8

Section 2. Ingredients and Occupational Exposure Liinits

Methane, ca 100%* . ,

OSHA PEL ACGIH TLV, 1988-89 NIOSH REL Toxicity Datat

None established None established None established Not listed

*« Cheok + vour sunnlier 1o dete the axad cornnosition of the nurchased mathane. Possible contaminants are sthane (C 1) nropane (1) batane
Check with your supplicr to detenmine the exadt composition of the purchased mathane. Possible contaminants are ethane (CH ), nropane (CH)), butane

C,H,,), higher molecular weight alkanes, carbon dioxide (CO,). nitrogen (N)). and oxygen(0,).

Mo tor NlOSH RTECS (PA149000()) for future toxicity data

Water Sclubllity: Slight*
Meiting Point: -296.5 °F (-182.5 °C)

Appearance and Odor: A colorless, odorless, tasteless, extremely flammable gas. Connnercial methane's trace amounts of a suitable mereaptan

compound give tnaiurad gas's funtlin rotien cgg sedl,

*Soluble in alcohol and ex.her

Extinguishing Media: Mcthane's extreme {lammability, extensive explosibility range, and very low flash point represent dangerous fire and
explosion risks. Treat any fire situation involving rapidiy escaping and burning methane gas as an emergency. Extinguish methane fires by
shutting off the source of the gas. Usc water sprays to cool fire-exposed containers and to protect the personnel attempting to seal the source of

\JL‘IC Cb\rdyllls 5@-
Unusual Fire or Explosion Hazards: Mcthane gas is very flaminable with an extensive explosibility range. The best fire-fighting tcchmqnc may

be simply to let the burning gas escape from the pressurized cylinder, tank car, or pipelines. Never extinguish the burning gas without first
locating and sealing its source. Otherwise, the still leaking gas could explosively re-ignite without warning and cause more damage than if it

bumned itself out.
Special Fire-fighting Procedures: Wear a sclf-contained breathing apparatus (SCBA) with a {ull facepicce operated in the pressure-demand or

posilive-pressure mode.

¢ of methane is mixed with 10 volumes of air {or 2 volumes of oxygen). Warning: Air with more than

hen | volun

cthane bums with a pale, faintly luminous, not always easily detected flame.

Hazardous polym-

Stablllty/Polymerimtlon: Methane is stable at room temperature in closed, pressurized containers during routine operations.

cnwuon Carnot occur.
Chemical Incompatibilities: Genium reference 84 reports that methane can react violently with bromine pentafluoride, chlorine, chlorine

dioxide, nitrogen trifluoride, liquid axygen, and oxygen difluoride.

Conditions to Avold: Never expose methane to ignition sources such as open flame, lighted cigarettes or pipes, uninsulated heating elements, or
electrical or mechanical sparks. Prevent any accidental or uncontrollably rapid release of methane gas from high-pressure cylinders, tank cars, or

pipelines.
Hazardous Products of Decomposition: Thermal oxidative degradation ol methane can praduce carbon dioxide and toxic carbon monoxide

(COY.
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“not cause significant physiological responses, hut it can displace the minimum required atmospheric axygen level. Significant displacement

No. 440 Mcithane  8/R9

Section 6. Uealth Iazard Data

Carclnogenicity: Ncnthcr the NTP, l/\R( nor U\HA lists me llmm as a ¢ uun%(n Summ try nr Rlsks /\s a snnpk dsphy\mm mclham, docs

results in an oxygen-deficient aunosphere with no adequate warnming, propetties, Asphyxiation can occur especially in confined, poorly ventilated,
undisturbed spaces infrequently entered by workers, Frostbite (cryogente damage) can resudt from contact with liquid methane's extremely low
temperature. Meacas Conditlons Aggravated by Long-Term Exposure: None reported. Target Organs: None reported. Primary Entry:
Inhalation, Acute Effects: The initial syinptoms of simpie asphyxiant gases’s effects are rapid respiration and air huager, diminished mental
alertness, and impaired muscular coordination. Cominuing lack of oxygen causes fanlty judgement, depression of Wl sensations, rapid latique,
emotional instability, nausea, vomiting, prostration, unconsciousness, and finally, convulsions, coma, and death. Chronice Effects: None reported.
FIRST AID

Skin: (Liquid methane): Promptly fusl the affected arca with lots of tepid/Tukewarn water to reduce freezing of tissues. Never apply direct heat
to [rostbitten arcas. Looscly apply dry, bulky dressings to protect the area from further injury. Get treatment from qualified medical personnel.
Inhalation: Rescuers must consider their own salety when entering confined, poorly ventilated, oxygen-deficient areas. Self-contained breathing
equipment must be readily available. Rescuers st use nomsparking tools and equipment; c.g., floodlights lowered into any incident arca must be
electrically grounded and bonded, shatter -resistant, and sparkprool, After first aid, get appropriate in-plant, paramedic, or community
nmedical attention and support for inhalation exposures in oxygen-deficlent atmospheres. Seck prompt medical assistance for further

obscrvation and treaument.
n 7. Spill- Leak, and Disposal Procedures

gplll/Leak Design and practice a  methane spill control and countermeasire plrm (S(,( l’) “When a leak oceurs, mmf) ml’uy pcr»onncl climinate
heat and ignition sources, evacuate utneeessary personnel, provide maximum explasion proof ventilation, and implement the SCCP. Use only
nonsparking tools and equipmient. T ocate nad ceal the sanrce ol the Teaking pae Hee water sprayvs tooprotect the persanne] sttempting, this shitoff
Barge metine releases canresult iospec Gonha cxpdosions Hoobempts o st ofE the Feak g gas e ansuccessbul evaciade the Bikely explosion
area. Disposal: Contact your supplier or a licensed contractor for detailed recomme 720 s, Pollow applicable Federal, siate, and focal regula-
tions. Remove leaking or defective cylinders oo safe, ontside, posted, discharge location. Let the mcllmm pas discharge at a moderate rate. When
it is empty, return the eylinder to the supplicr alier itis properly tagged, labelled, or stenciled MT (empty) or defective.

OSHA Designations EPA Desigaations

Air Contaminant (29 CFR 1910.1¥X), Subpart 7): Not listed RCRA Hazardous Waste (40 CFR 261.33): Not listed

CERCLA Harardons Substance (A0CFR 302.4): Not histed

SARA Fxuemely Hazandous Substanee (A0 CFR 355): Nor listed

SARA Toxic Chemical (40 CIFR 372,65): Not listed

(r()g_,gleﬁ‘ Wear protective cyq,laucq or (hunu al s |Ial\ ),HH,J(Q per ()QH/\ cye- and face- pmtutmn rq,nldlmnc (29 CFR 1910.133). Gloves: To
prevent skin contact, workers handling liquid methane should wear appropriate nsulating gloves, salety glasses, and splash aprons, as required by
the particular work conditions. Resplrator: Wear a NIOSH-approved respirator if necessary. Follow OSHA respirator regulations (29 CFR
1910.134). For emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-purifying
respirators do not protect workers in oxygen-deficient almosplieres; use self-contained breathing equipment there, Ventllatlon: Provide general
and local explosion-proof ventilation systems to maintain airhome concentrations below the 5% v/v LEL (Sec. 4). Local exhaust ventilation is
preferred since it prevents methane dispersion into the work arca by climinating it at its source (Genium ref. 103). Give special attention to proper
ventilation of enclosed arcas. Safety Stations: Make available in the work arca emergency eyewash stations, safety/quick-drench showers,
washing facilities, fire extinguishers, and oxygen bottles for emergency lirst-aid. 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 fro'm
your shoes and equipment, Other: If appropriate, consider installing automatic sensing equipment that wams workers of oxygen-deficient . | *
almospheres or of potentiaily explosive air-gas mixtures. All engineering systems in any methane gas storage, handling, or processing area must
be explosion-proof so they have no spark potential or hot spots. Pressurized systems must use only approved valves, manifolds, flanges, and flame
arrestors. Comments: Methane gas presents dangerous fire, explosion, and reactivily risks. Regularly inspect and service all the piping systems
which transport methane gas in production and storage areas. Before use, thoroughly test methane lines with nitrogen gas for leaking, especially in
enclosed areas,

o

Storage chuh('mvnl\ '\ltm‘ e (Ilmw TINS hm d prossudze «l cyvlinders, tnnk Cies, e !m« Lo other continets i cool, diy, well ventilated,

fireproof area away from heat and ignition sources and incompatible chemicals (Sec. 5). Protect these containers {rom physical damage and heat.
Shield them from direct sunlight. Special Handling/Storage: Electrically ground and bond al} containers, tanks, cylinders, tank cars and pipelines
used in methane shipping, receiving, or transferring operations. Never smoke in any work arca where the possibility of exposure to methane gas
(fire hazard) exits. Recommended storage containers include steel.

Transportation Data (49 CFR 172.101-2)

DOT Shipping Name: Mcthane IMO Shipping Name: Methane, compressed
DOT Hazard Class: Flammable gas INO Hazard Class: 21
DOT D No.: UNII INLOY Foabel: | hunnale pas

DOT Label: Flammable gas
DOT Packaging Requirements: 49 CFR 173.302
DOT Packaging Exceptions: 49 CFR 173.306

MSDS Collection References: 1, A, 7, 84-94, 100 116117 119,120, 122
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WITCO MATERTIAL SAFETY DATA SHEET
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KEHDALL NOH DETERGENT MOTOR OIL, ALL SAE GRADES PAGE 1

NFPA HAZARD RATING ~ Fire
- Extrene

- High .
- Moderate Toxicity 0 Reactivity
S1ight ‘

Insignificant

© et (O

Special

Pt - e v e e s o st
e —_————.
I i e T——— - e e -

DTVTSION AND LCCATION=---=SECTION I

it s e S i e et Attt st

Division: KENDALL REFINING COMPANY
Location: BRADFORD, PENNSYLVANIA -
77 N. KENDALL AVE.,BRACFORD,PA,16701
Emeraency Televhone Number: (814) 368-6111
Transportation Emergencv: CHEMTREC 1-(800) 424-3300 (U.S. and Canada)

CHEMICAL AND PHYSICAL PROPERTIES-—SECTION IIX
Chenical Name:
petroleun hydrccarbon plus additives
Formula: not app11cable
Hazardcus Cos 1 :
carbon monoxide and carbon dioxide from burning.
oxides of phosphorous from burning
P oxides of sulfur
' reompatibility (Keep awav _from):
strong oxidizers such as hydrogen peroxide, bromine, and chromic acid.
Toxic and Hazardous Ingredients: .
none

Form: liquid Odoxr: motor oil
Appearance: liquid Color: dark green-brown

Specific Gravityv (water=1): .86 toc .89
Boiling Poinw: greater thap 330°C (625°F)
Melting Point: less than -12°C (10°F)
Solubility in Water (bv weicht %): 0 at 20°C
Volatile (bv weight %y: O

Fvaporation Rate: O

Vapor Pressure (mm Hg at 20°Cy: 0

Vapor Densityv (air=1): not volatile

pHE (as is): not applicable

Stabilitv: Product is stable under normal conditions
Viscogitv SUS at 100°F: Greater than or = to 100

(Continued on naxt page)
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KENDALL NON-DETERGENT, MOTOR OIL, ALL SAE GRADES PAGE 2
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FIRE AND EXPLOSION DATA~-~SECTION III

. —

P T——
e e i
— —— = ——

Special Fire Fighting Procedures:

Bo not use water except as foq.
Unusual Fire and Fxplosion Hazards:

none
Flashpoint: (Method Used) Cleveland open cup greater than 190°C (380°F)

Flammable limits %: not applicable

Extinguishing agents:
Drychemical or Waterfog ¢ C02 or Foam

Closed containers exposed to fire may be cooled with water.

— o e
—— — —— ==

HEALTH HAZARD DATA-—SECTION IV

vt —
— —— ———— ——— ==

Permissible concentrations (aird:

If used in applications where a mist may be generated, observe a TWA/PEL of 5
mg/m3 for mineral oil mist (OSHA and ACGIH).

Chronic effects of overexposure:

Prolonged or repeated skin contact may cause dermatitis (skin irritation)}

Acute toxicological properties:

no data available

Emergency First Aid Procedures:
7~ Eyes: Immediately flush with large quantities of water for at Teast 15

’ minutes and call a physician.
Skin Contact: Remove excess with cloth or paper. Wash thoroughly with soap and
water. :
Inhalation: Remove victim to fresh air. Call a physician.
If swallowed: Contact a physician immediately.

SPECIAT: PROTECTION INFORMATION--~SECTION V

s e peet— e e
——— S r—— —

T e et . e,
—— — — v —— —

Ventilation Tyve Required (Tocal,mechanical,special):

Local if necessary to maintain allowable PEL(permissible exposure limit) or
TLV(threshhold 1imit value)

Respiratory Protection (Svecify tvpe):

Use NIOSH/MSHA certified respirator with dual organic vapor/mist and particulates

cartridge if vapor concentration exceeds permissible exposure limit.
Protective Gloves:

negprene type

Eve Protection:
chemical safety goggles

Other Protective Equipment:
none

(Continued on next page)
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- ) - SPECIAL PROTECTION INFORMATION Page 2

AEZPRATORY PROTECTION Spwcty 7pe)  POSiLIve pressure air |ine wWith mask or seit-contained
breathing apgaratus shoyld be avajlable for emergency use.

VENTILATION LocaL exHausT g pravent accumuliation SPECAL
Hood with forced above the TWA, - N/A
ventilation MECHANICAL (Qen) oTRER

In accordance with electrical codes N/A

PROTECTIVE QLOVES
Plastic or rubber

€YE PROTECTION
Safety goggles or glasses

OTWER PROTECTIVE TOQUIPMENT _
Safety shoes, safety shower, eyewash "fountafn”

SPECIAL PRECAUTIONS*
SPECIAL LAEELING M5 OAMATION
DOT Shipping Name: Pentane DOT Hazard Class: Flammable Tigquid
DOT Shipping Label: Flammable liquid DOT I.D., No.: UN 1265

SPECUL NANDLING RECOMMENCATIONS
Use only in well-ventilated areas. Valve protection caps must remain in place unless

container is secured with valve outlet piped to use point. Do not drag, slide or rol]
cylinders. Use a suitable hand truck for cylinder movement. Use a pressure reducing
regulator when connecting cylinder to lower pressure (<50 nsig) piping or systems.
Do not heat cylinder by any means to increase the discharge rate of product from the
cylinder. Use a check valve or trap in the discharge .ine tec prevent hazardous back
flow into the cylinder. Do not tamper with (valve) safety device. C(lose valve

after each usz and when empty.

Foe additional hansling recommendations consyil L'Alr Liquide's Encyclopedid de Gaz ar Comproased Gas Assoctalon Firashigl -1,

SPECIAL STORAGE AECTMMENSATIONS
Protect cylinders from physical damage. Store ‘n cool, dry, well-ventilated area of
non-combustibie construction away from h:avily trafficked areas and emerge: .y exits.
Do not allow the temperature where cylinders are stored to exceed 130F r?sAE).
Cylinders should be stored upright and firmly secured to prevent falling o1 being
knocked over. Full and empty cylinders should be segregated. Use a "firs! in -
first out" inventory system to prevent full cylinders being stored for éxcessive
periods of time. Post “No Smoking or Opan Flamas" signs in the storage or us= area.
There should be no source of ignition in the storage or use area. :

For additional sicrage recommendations consuit L'Alr Liquide's Rncyclopedia de Qaz or Compressed Gas Associaton Pamphiel P-1.

EPECIAL PACKAGING RECOMMENDA TIONS . )
Pentane is noncorrosive and may be used with any common structural material.

-af
-

OTHER RECOMMENUATIONS OR PRECAUTIONS . .
Earth-ground and bond all lines and equipment assoclated with the Pentane system.

Electrical equipment should be non-sparking or explosion proof. Compressed gas
cylinders should not be refilled except by qualified producers of compressed gases.
Shipment of a compressed gas cylinder which has not been filled by the owrner or with
Bié (written) consent is a violation of Federal Law (49CFR). :

Always secure cylinders in an upright posifion before transporting them. NEVER
transport cylinders in trunks of vehicles, . {Continued on last page)

'Yxﬂo:: G:Q:N::M scencrat i e, Decanment of Trarocrtition, Secuoalongt Sakaty ard Heamh Admin(1r36en, S40d 10 Trim Ademing Satnn trd stard myy Mve
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OTHER RECOMMENDATIONS OR PRECAUTIONS: (Continued) enclosed vans, truck cabs
or in passenger compartments. Transport cylinders secured in open f]atbedAor in

open pick-up type vehicles. . 1
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WITCO HATERTIAL SAFETY DATA SHEET
KENDALL NON-DETERGENT MOTOR OIL, ALL SAE GRADES PAGE 3 B

HANDLING CF SPILLS OR LEARS---SECTION VI
Procedures for Clean-Ub:

Transfer bulk of mixture into another container. Absorb residue with an inert
material such as earth, sand, or vermiculite. Sweep up and dispose as solid waste
in accordance with local, state, and federal regulations.

Waste Disposal:

Dispose of in accordance with all applicable ?ederal, state and local
reguiations.

SPECTAY, PRECAUTIONS—-~-—SECTION VII

Precautions to k¢ taken in handling and storage:

Do not handle or stora at temperatures over

Mayximum Storage Temperature: 38°C (100°F)

TRANSPORTATION DATA~--SECTION VIII

D.O_T.: Not Regulated

Reportable Quantity: not applicabie
Freight Classification: Petroleum Lubricating 011
Special Transportation Notes:

none

ENVIRONMENTAL /SAFETY REGULATIONS-~-SECTION IX

Section 313 (Title III Superfund Amendment and Reauthorization Act):

This product does not contain any chemical in sufficient quantity to be subject
to the reporting requirements of Section 313 of Title III of the Superfund
Amendments and Reauthorization Act of 1986 and 40 CFR Part 372Z.

COMMENTS

* STATE REGULATCRY INFORMATION:
Pennsylvania Worker And Community Right To Know Act: This product contains the

following ingredient(s).
Hydrocarbon ¢ils CAS. NO. 8020-83-5
The additive mixtures in this product have been declarad a trade secret by the

additive manufacturers.

{Continued on next pagae)
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KENDALL NON-DETERGENT .MOTOR OIL, ALL SAE GRADES PAGE 4
(COMMENTS continued)

Prevared bv: Robert Kellam
Title: Group Supervisor, Lubricants Testing, Maintenance, and Safety
Original Date: 05/18/81 Sent to:
Revision Date: 08/09/9%4

Supersedes : 04/01/93
Date Sent :

We believe the statements, technical information and recommendations contained herein
ara reliable, but they are given without warranty or guarantee of any kind, express
or implied, and we assume no responsibility for any loss, damage, or expense, direct
or consequential, arising out of their use.
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Material Salety Data Sheet

’ PRODUCT NAME

Pentane

TELEPHONE (415) 977-8500
EMERQENCY INFORMATION ON PAGE 2

wgur A&g&mwﬂm TRADE MAME AND STNONTME CAS NUMBER

Armagal . B8 =
Calltornis Plaza, Suite 350 Pentane; n-Pentane 103-66-0
2131 N. Califarnia Bivd. CHEMICAL MAME AND SYNONYMS MFPA 704 NUMBER (HFR)

Wainut Creek, Cailfornia 34538 Pentane; n-Pentana 0 4 0

| TSSUE DATE AUGUST 1, 1;;: ey BEPT FOaMULA MOLACULAR WEIGHT | CHEMICAL FAMNLY
REVIZIONS CORPORAT 8 )
AND co Celyp 72.15 Alkane

HEALTH HAZARD DATA
TIME WEIGHTED AVERAQGE EXPOSURE LiMI

Y
600 Molar PPM; STEL = 750 Molar PPM (ACGIH 1986-R7). OSHA (1985)TWA =
1,000 Molar PPM,
SYMPYOMS OF EXPOSURE  Vapors may cause mild frritation of the eyes, skin ar lungs.
Inhalation: High concentrations of pentane so as to exclude an adequate supply of
oxygen to the lungs causes dizziness, deeper breathing due to air hunger, possible
s nausea and eventual unconsciousness.

Contact with rapidly evaporating 1iquid can cause cryogenic "burns" ar frosiuite.

TOXICOLOGQICAL PROPENTIES
Pentane is inactive biologically and essentially nontoxic; therefore, the mijor
property is the exclusion of an adequate supply of oxygen to the lungs.

Frostbite effects are a change in color of the skin to gray or white, possiuiy
followed by blistering.

Pentane fs not listed in the [ARC, NTP or by OSHA as a carcinogen or & pote;tial
carcinogen.

Listad as Careinogen National Toxicotogy Yes [J LA.R.C. yes (] OSHA Yes OO |
or Potential Carcinogen Program No X Menographs No XJ ~ No O
PROMPT MEDICAL ATTENTION IS MANDATORY IN ALL CASES OF OVEREXPOSURE TO PENTAN. RESCUE
PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS.

Inhalation: Conscious persons should be assisted to an uncontaminated area and inhale
fresh afr. Quick removal from the contaminated area 1s most important. Uncunscious
persons should be moved to an uncontaminated area, given mouth-to-mouth resuscitation
and supplemental oxygen. Further treatment should be symptomatic and supportive.

Dermal contact or frostbite: Remove contaminated clothing and flush affécted areas
with Jukewarm water. DO NOT USE HOT WATER. A physician should see the gatient
_|promptly if the cryogenic "burn“ has resulted in biistering of the dermal surface or
= |deep tissue freezing. -

o, JUBgementa 48 10 (he soltadiity of infOrmation Marnn for durehaser's pUTDASES 319 NCESSHHY ‘s Dty Tharelore. ARROUDN r2a2001die care ee Been 13ken in (he gregaeztion o such
Intormation. Liquid Al Cai0aralion milends no werrantes, Makes /0 redresantations, Ind dasemes o respanshiity as ta Ih sceurscy or sullability of such Information for 1pofication to puichater's
lmended puroodes or comzequences of HA tea. Siaee Liquid A Corparstion Ras no control cver e uce of T sroduet, R 329mmas Ao Fabifity lor damage o 10us 81 Droduct tasuiling 110m propes (e

impreper) u2s or 3BaeINCA o1 1Ne oroduet. D3t Sheats My te eManed Iram Ame (o tme. 38 sore 1 oot the Litest mRtion,
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. Material Safety Data Shest
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SRANCS PHESTONE™ Engine Starting Fiuid

I, HAZARDCUS INGREDIENTS

izcludes IARC, ¥WIZ, CSHA azd AC3I32 liszed carzzizogans gr=aterx than (4..%)
MATZRIAL % Cis # ZXECSTURE LIMIT SQURCE

Ethyl echerx 40-70 §0-28-7 400 pom TWA (2)

300 pp=m STEL (3)
n-keptane - 25-50 142-32-3 400 zom T {3)

500 prm STEL (3)
Methylcyclohexanae 25-80 108-37-2 400 pz= TWA (3)
Carbon dizxide 3-10 124-28-3 10000 gem TWA (L)

5000 ppm TWA
30000 pom STZL

NON-ZXRZARCOUS INGREDIEZNTS > | %
None

None of the other iagrediants is listed as a caxzcinogen
ox potentnial carcinogen by COSHEA, NT2 or IARC.

The scusce for exposuzs limiszs listsd above azm:
(1) CSHA Permissibla Exsosuze Lizmiz (effacmive 3/89)
{(2) ACSIZE Thzesbold Limis Value (1988-89% Idisiaonm)
(3) 3otk thke CSZA PIL and ACEIHE o7

(4) Recczmended by the Mamufacturex

IV. FiRE AND EXPLOSION HAZARD DATA

FLASH POINT
Tag Opea Cup: Not determinad
Peasky-Marteas Closed Cup: <49°F

AEROSOL FLAME EXTENSION
- Greater than 18 inches

FLASHBACK
Yes
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Pumoqua MIXTURES O OTHER UGUIDS, 30LIDS, OR QA3ES

Pentane is flammable in air.

PHYSICAL DATA

BONING POINT UGUID DENEITY A wa mm:@"gmm—:’“
97°F (629.4 kg/m”)

(36°¢) 39.3 1b/ft
vapoasmessune 8 |O0°F (37.8°C) = gAsceNmITY ATTe'f1am @ DU F _(1H.,370) =
15 psia_ (103 kPa)_ .2015 1b/ft3  (3.228 kg/m3)
SOLUBILITY IN WATER FREEIMO PONT
Negligible -201.5°F (-129.7°C)
APPEARAMCE AND COOR Colorless liquid and vapor with miid paraffinic odor.

Specific gravity (air=1) = 2.43

FIRE AND EXPLOSION HAZARD DATA

FLASH POINT (METHOO USED) AUTO IGRITION TEMPERATURE FLAMMARLE LIMTS % 37 YOLOUUE

<-40° F &4 C (C.C.) Unknown LEL = 1.4 UEL = 8.3
EXTINGUISHING MED!A Water (foam), dry chemicai, FLECTIICAL CLASSIFICATION

carbon digxide Class 1, Group not specified

SPECIAL FIAE FIGHTING PROCEDURES R
If possible, stop flow of pentane. Use water spray to cool surrounding contatiners.

UNUSUAL FIRE AXD EXPLOSION HAZARDS

None
. ) REACTIVITY DATA

STASILITY CONDITIONS TO AVOMD

Unaiable

Subie X N/A
INCOMPBATINILITY (Materiain jo avaid)
Oxygen, cther oxidizers
HAZARDQUS OCCOMPOSITION PRODUCTS
None
HAZARDOUS POLYMEAIZATION CONDITIONS TO AVOWD

May Qecur

SPILL OR LEAK PROCEDURES

STEPS YO BE TAKEN N CASE MATEAIAL 13 RELEASED OR SPILED s "
Evacuate all personnel from affected area. Use appropriate protective equipment.

1f ldak is in user's equipment, be certain to purge piping with an inert gas prior to
attempting repairs. If leak is in container or container valve, contact your ¢losest
Liquid Air location or call the emergency telephone number 1isted herain.

wisTE BiosAL wETHGO Do not attempt O dispose of waste or unused puantit{es, Return i1n |

the' shipping container properly labeled, with any valve outlet plugs or caps secured
and’ valve protection cap in place to your supplier. For emergency disposal
assistance, contact your closest Liquid Air location or call thé emergéncy telephone
number listed herein.

EMERGENCY RESPONSE INFORMATION
1 NS AT TUTTATUCY INVOLYING THIS MATERIAL, CALL DAY OR MIGHT (300) 231.4338
e - e s

PO TS .
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AEROSOL FIRE PROTEZCTIONLZYEL
Lavel 3 Aerosol (NFPA 3CB)

FLAMMABLE LIMITS IN AIR, % BY VOLUME
LOWER: 1.35
UPPER: 36.5

AUTOIGNITION TEMPERATURE

1QMnom
LoU .

EXTINGUIS YJ’T\TF MEDIA

KD Do Y N Ad oo 1 AT dds B A
Foam. alcohol foam, carben dicxide, and dry chemical. Water may be vrnsuitable except
as cooling medium.

SPECIAL FIRE FIGHTING PROCEDURES
Use self<ontained breathing apparatus. Toxic fumes may be emitted.

UNUSUAL FIRE AND EXPLOSION HAZARDS
Extremely flammabie centeats. pressurized containers. Vapors are heavier than air and
may travel or be moved by air currears and Se igmited by pilot ugnfs. other flames,
smoking spa:ks heaters, elecxical equipment, statc discharges or other ignidon sources

......... 5 S - S e N T aTalll o e e

4ar Loc.aubu; asant Jodm .JXU\.L.&-L Janqng pomn

V. HEALTH HAZARD DATA
EFFECTS OF SINGLE OVEREXPCSURE

SWALLOWING May cause signs and symptoms of systemic intoxicadom., with
incoordinadon, biurred vision. Aeadache, analgesia, unconsciousness and
respiratory faiiure due to depressicn of the canmal nervous systez. Due
to high voladlity, may rapidly distend the stomach, causing discomfort
and may make breathing difficult. May also cause pneumonids if

aspirated.

SKIN ABSORPTION Significant abscrption not expected.

INHALATION Acts 2s 2 parcotic or geseral anmesthedc. May cause imitadon of the
respiratory Tact with cough and also 51gns and symptems of intoxicadon,
with  incoordimaticn,  blurred  vision,  headache,  amalgesia,

. unconsciousness, cardiac iregularides, and respiratory failwe due to
deprassion of the ceamal mervous system. Breathing high vapor
comcentradons may cause hc..rt rate irregulacides, possibly faml,
pardcularty m persons with heart disease.

SKIN CONTACT May cause mild irritation, sxperieaced as local redness.
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PHRESTONE™ Engine Starting Fiuic

©

EYE CONTACT Exposure 0 iiguid or Righ concsgmazons of varer may cause irritadon,
experienced 1s radgess, excess tearing, and possibie swelling of the

FFECTS OF REPESATED OQVEREXFOSURE
Repeated sidn sxposurs can cause cracking and drying. Repeated inhaladon may cause loss of appetite,
exhausion, headaches, drowsiness, dizziness, cardiac arrhythmia, caamral nervous system excimbility, and
psychic disturbancas.
OTHER EFFECTS OF OVEREXPOSURE

May cause albumiruria and polycythemia.

MEDICAL CCNDITIONS AGGRAVATED BY CVEREXPOSURE
Because of its irirating and defarming propertes, this material may aggravate an exisung dermadis.

Existng cardizc conditions may be aggravated if inhaled in high concenrrarions and may be fatzl as a
result of serious arrhythmia and cardiac decompeasation.

SIGNIFICANT LABORATORY DATA WITH POSSIBLE RELEVANCE TO HUMAN HEALTH
HAZARDS

None currently known.

EMERGENCY AND FIRST AID PRCCEDURES

SWALLOWING Give at least 2 glasses of mulk or water if the patient is conscious. Do
not induce vomiring. Calil a physician immediately.

SKIN Wash with soap and water.

INHALATION Remove o Tesh air. Give ardficial respiration if oot breathing. CFPR

may be required if cardiac arrest occurs. Oxygea may be givea if
pecessary. Call a physician

EYES Immediately flush eyes with plenry of water for least 15 minutas. Seek
: medical anzadon, preferably an ophthaimologist.

NOTES TO PHYSICIAN May producs arthythmia, especiaily in a2 person with ap irrimable
myccardiun.  Because  of  possible  arrhythmogenic  effects,
sympathomimerdcs should be used with caudon. Avoid the use of
epineghrine.
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gine Starting Fiuid

Thers is no specific anudote. Trzatment oOf overaxposure stiould be
irectad af the conel of sy=rtoms and e clinieal cand.mon., Arnficial
venzingen may Se required £ comais dezp and breathing shallow.

Will ot oCccur.

CONDITIONS TO AVOID  Hear, sparks and open flames.

INCOMPATIBILITY (Materials to Avoid)
Sucog oxidizing agents.

HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS
Extramely flammable. Will burn to form carbon dioxide, carben

monoxide. May form oxides of dirogen.

Vil SPILL OR LEAK PRCCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED
Wear appropriate personal proteciive equipment and remove all sources
of ignition. Contain spill using absorbent material and collect material
for disposal in a conmirer suitable for flammable wasts. Ses Secdon IV,
"Unusuai Fire and Explesion Hazards.”

WASTE DISPOSAL METHOD
Waste material is 2 RCRA bazardous waste dus to ignitabilicy if
discarded in its purchased form. I[ncineration, treatment or landfilling
should be camried out in accordancs with applicable RCRA Federal,

QMU: and LALJJ r::gu.xduuu::



o

/»4%.\

- — L N

a i L -' Material Safety Data Snest
FIRST

. %ﬂ&.__ —.—--——\—A-vv—g - M X L. - LA §

d WM CRANCS FREESTONE™ Engine Starting Fiuid

\Y24E4 QoSN AL mem AT N t Y

VIl SPEZCIAL PROTZCTICN INFOGRMATION
- - v i

(for manufacturing and bulk sgill cleanup)

RESPIRATORY PROTECTION
Use NIOSH/MSYZA arcroved chemical carmidge respirator for
cperadons which 23y resui. in employes exposurs afove the Permissible
Exposure Limit (PEL). :

VENTILATION Use local exhaust veadiadon for operatdons which may result in
: employee exposure above the PELL

PROTECTIVE GLOVES None required under normal use. PVA (polyvinyl alcchol) gloves are

recommended {or operations which may resuli in repeated skin contact.

EYE PROTECTION Safety glasses ara considered adequate for normal use.
OTHER PROTECTIVE EQUIPMENT

v
4
)
i
i

t

Av ve and proionged sidin contact.
)

*
¢
-«
3
(oW
(3]
1]
33
(9

. Do not drink or swallow contents,

Contents under pressure; do not store at temperamurss above 120°F.

OTHER PRECAUTIONS

bserve all requirements of plant, company or government reguiagons.

O

FAT IV AT T L AT AT
UV L U REALO UP WAL/ RS,

|
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SRANCS PRESTONE™

[

®

Enaine Starting Fluid

X. DEPARTMENT OF TRANSFCRTATICN

HAZARDOUS MATERIALS Ezgine Stardng Fluid

HAZARD CLASSTFICATION Flammabie Cas
IDENTIFICATION NUMBER UNIi7€Q
LABEL(S) REQUIRED Flammable Gas

Xl. ENVIRCNMENTAL DATA
EMERGENCY PLANNING AND COMMUNITY RIGHT TQ KNOW INFORMATION

This product conmins the following chemicals subject tc SARA TITLE ML Secdon 313 reporting:

Chemical Name Cané Weight %
None

This MSDS is direczed o professional users and buik handlers of the product. Consumer
products are labeled in accordancs with Federal Hazardous Substances Act regulations.

While First Brands Corporation beiisves that the dara conmined hersin are facmal and the
opinions expressed are those of qualified experts regarding the resuits of the tests conductad, the
data are not (0 be mken as 2 wamanty or representation for which First Brands Corporation
assumes legal responsibility. They are offersd solely for your consideradon, lrvesdgarnon and
verificadon. Any use of these data and mfcrmadon must be determined by the user to be in
accordance with appiicable federal, state and local laws and reguiatons.

If more information is needed, please contact:
R.L.Lewis
First Brands Corporaton
) 88 Long Hill Strear
East Hardord, CT 06108
(203)723-5181

<
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Py Fonnation of methemoglobin is accomplished by injecting intravenously 10 m! of a sterile
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Specialty Gas
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Material Safety Data Sheet °

PRODUCT RANE
Hydrogen Cyanide
TELEPHONE {415) 977-65¢0
a EARGENCY RESPONSE INFORMATION ON PADE 2
LIQUID AIR CORPORATION TRAGE NAME ANC STvoNTMS  Hydrogen CAS Number: \
e e Callfornis Plaza, Sulte3ss | Cyanide, Hydrocyanic acid 74-90-8
2121 N. Calilornia Bivd. CHEMICAL NAME AND SYNONYMS Hydrogen
Walnut Creek, Calllornis 94538 Cyanide, Formonitrile
ISGUE DATE GCTOBER 1, 1R85 FORMULA MOLECULAR WEIGKT CHEMICAL FAMILY |
AND REVISIONS CORPORAATE SAFETY DEPT HCN 27.018 Cyanjde compgund

HEALTH HAZARD DATA

TIME WEIQHTED AVERAGE EXPOSURE LMIT Pure hydrogen cyanide is & liquid, 1s unstable, and must be

stabilized with the addition of sulfuric or phosphoric acid. Liquid Air Corpcration
(D‘!n‘H nuad . on _:_\;;,_,_.3;3

SYMPTOMS OF EXPQAURE
Inhalation: At approximately 1 molar PPM concentration, the detection of its ..ir of

"bitter almonds" is possible. -

At levels of 20-40 molar PPM, slight symptoms of digestive irritation, mental confusion,
and slowing of the breathing rate are evident after several hours of exposure. Cyanusis

also appears even though the circulator s function is only slightly fmpairi.
. (Continued on last page.)

TORICOLOGICAL PROPERTIES
It is one of the quickest acting poisons. It hinders the vital oxydation-:-eduction
reactions in the body resulting in anoxia affecting the central nervous system

resulting in respiratory paralysis. :

Listed as Carcinogen Natlonal Toxicology Yes [J LLAR.C. Yes - OSHA Yes [
or Polential Carcinogen Program No X Monographs No No

RECOMMENDED FIRBT AlD TREATMENT

PROMPT RENDERING OF FIRST AID IS IMPERATIVE.

PROMPT MEDICAL ATTENTION IS MANDATORY’IN ALL TASES OF OVEREXPOSURE TO HYDKOGEN CYANIDE.
RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS AND BE
COGNIZANT OF EXTREME FIRE AND EXPLOSION HAZARD,

Treatment is based on forming methemagiobin in the blood which complexes 'zith the
cyanide fon rendering it incapable of acting as a poison. It is reported that up to 20%

pf the hemogiobin can be converted to methemaglobin without danger of anoxia. The

% solution of sodium nitrate followed immediately by 50 m} of a 25% sterile solution of
' : . {Continued on last nage )

. N . et Al
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HAZAASOUS MUXTURES OF OTHER LIQUIDS, SOLJDS, OR GASES

Hydrogen cyanide is slowly palymerized ic ammonia. In the presence of moisture,
cyanides, potassium and bases, this exothermic, autccatalytic reaction is acceierated.
Acids retard this reaction.

PHYSICAL DATA

BOILING POINT LIQUID DENSITY AT 80iUNG POINT
78.3°F  (25.7°C) 41.7 1h/ft3 (668 kg/m]) .

vapon PRESSURE @ 70°F (21.1°C) 12.3 psia GAS DENSITY AT 70°F 1 wim .

85 kpa) . 071 3hzeed (114 kg/od)

sowsTY INWATER @ 68°F (20°C) Bunsen . FREEZING POINT . .
coefficient = 224 8.1°F  (-13.,3°C) - \

APPEARANCE AND GUOR
Colorless liquid with a bitter almond odor. _Specific gravity @70°F (Air = 1.0} is .95.

' FIRE AND EXPLOSION HAZARD DATA
' stesH POINT (METHOO USED) ..() . 40 F AUTO IGNITION TEMPERATURE FL_AHI.AM:! Lillm % BY VOI-_UHI o
[=18°C) Closed cup 1000°¢ _(538°C) LEL ® 9.0 UEL = 40

EXTINGUIBHING MEDIA N ’ ELECTRICAL CLABBIFICATION
Water, carbon dioxide Class 1, Group not snecified

SPECIAL FIRE FIGHTING PROCEDURES

UNUSUAL FIRE ANO EXPLORION HAZAROS R

. . REACTIVITY DATA

STABILITY CONDITIONS TO AVGID
Unatabie X See Hazardoys Polymerization below
Siatie

INCOMPATIOWLITY (Wlh o wvald)

Moisture, cyanides, potassium or bases ‘

HAZARDOUS DECOMPOBITICN PRODUCTS .

Ammonia :

HAZARCOUS AGLYMERIZATION conpimoNs T avole  Pure HCN s 1 owly polymeri zes to ammonia. With
Moy Ocew ) incompatibie materials this reaction is accelerated. Acids arg
e ot added to pure HCN to retard this exothermic polymerization.

=~T"4

SP!LL OR LEAK PROCEDURES

STEPS TO GE TAKEN [N CASE MATEAJAL I8 RELEASED QR SPILLED N
Evacuate all personnel from affected area. Use appropriate protective equipment. If
leak 1s in user’s equipment, be certain to purge piping with an inert gas prier to
attempting repairs. If leak is in container or coniainer valve, contact the closest

Liquid Air Corporation location.

" WASTE Ot
Do not attempt ta dispose of residupl or unused quantities. Return in the sh'lpping
container properly labled, with any valve outlet plugs or caps secured and valve

YT T S TV

s
ioF OGAL BETHOD

protection cap in place to Liqui r Corparation for proper disposal. For emergency
disposal, contact the closest Liquid Air Corporation location. :
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i SPECIAL PROTECTION INFORMATION® P

AESFRATOAY PROTECTION @pecty ipe)  POS1tive pressure air line with mask or self-contamed

breathing apparatus should be avaijlable for emergency use.

VENTILATION LocaL exwausT To prevent accumulation SPECIAL

Hood with forced aboye the TWA.

ventilatiun. MECHANICAL (Gen) OTHER

PROTECTIVE QLGVES A
ubber .

EYE PROTECTION
Safety anagles or alasses

OTHER PROTECTIVE EQUIPMENT ~
Safety shoes, safety shower _ L

SPECIAL PRECAUTIONS*

N §ﬁ?"é‘?r’u’§‘° e.  Hydrocyanic acid, liquefied (RQ 10/4.54) I1.D. No.: WA 1051
DOT Shipping Labe1 Poison gas and flammable gas 0OT Hazard Class: Foison A °

SPECIAL HANDLING RECOMMENDATIONS . i
Use only in well-ventilated areas. Valve protection caps must remain in place unless
container is secured with valve outlet piped to use point. Do not drag, 'slide cor
roll cylinders. Use a suitable hand truck for cylinder movement. Use a prassure
reducing regulator when connecting cylinder to lower pressure (<3,000 psig; pi pxng
or systems. Do not heat cylinder by any means to increase the discharge rzizs of
product from the cylinder. Use a check valve or trap in the discharge 1i:s to prevent
hazardous back flow intc the cylinder. A

fFor adaional hmdung recommendations cantult L'Alr Liquige's Encydcpodu de Gaz or Compreased Gas Associaton Famphiat P-1.

SPECIAL $TORAGE RECOMMENDATIONS  Drgtect cylinders fram physical damage. Store i1 cool, dry,
well-ventilated area of non-combustible construction away from heavily trafficked areas
and emergency exits. Do not allow the temperature where cylinders are stored to exceed
130F (54C). Cylinders should be stored upright and firmly secured to prevent falling
or being knocked over. Full and empty cylinders should be segregated. Uss a "first
in-first qut" inventory system to prevent full cylinders being stored for ea::;ive
periods of time. Post "No Smoking or Upen Flames" signs in the storage ¢ .. . area.
There should be no sources of ignition in the storage or use area. It mcj .2u be
advisible to post signs indicating that a poison is stored in this area.

For additional storage recommaendations conguil L'Air Liquide's Encyciopodh de Goz or Compressed Gas Association Pamphiet P-1.

SPECIAL PACKAGING RECOMMENDATIONS

Most common structural materials are compatible with hydrogen cyanide. Equipment
for containing HCN must be kept scrupulously dry and leak-tight. 1

~

OTHER RECOMMENDATIONS OR PRECAUTIONS  Bacayse of hydrogen cyanide's extreme toxicity, it is
recommended that a continuous monitoring system with alarm be instalied to monitor the
atmosphere wherever hydrogen cyanide is being handled or used. The systen should have
sensitivity and accuracy to a level at least one haif of the TWA. Earth-ground and
bond all lines and equipment associated with the hydrogen cyanide system: Electrical
equipment should be non-sparking or explosion proof. Compressed gas cylinders should
not be refilled except by qualified producers of compressed gases. -Shipment of a
compressed gas cyHnder which has not been filled by the owner or with his {written)

n A R O T /w-'~""~\
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M LIQUID AIR CORPORATION

ALPHAGAZ DIVISION

ADDITIOMAL BATA

TIME WEIGHTED AVERAGE E4POSURE LIMIT: (Continued)

only offers HCN for sale as low concentrations of vapor diluted in other gases.
The Ceiling Limit for hydrogen cyanide is 10 molar PPM. (ACGIH, 1984-85)

WA (skin) 10 molar PPM {OSHA, 1885). - -

L}

SYMPTOMS OF EXPOSURE: {Continued)
135 Molar PPM - death within 30 mirutes of exposure.
180 Molar PPM - death within 10 minutes of exposure.

270 Molar PPM - death within 5 minutes of exposure.

RECOMMENDED FIRST AID TREATMENT: {Continued)

sodium thiosulfate - both solutions injected at a rate of 2.5-5.0 ml per minute.

If the victim 1is unconscibﬁg;.assisted respiration should be started immedistaly
on clearing the contamipated area, .

For further informatién refer td L'Air.Liquide's Encyclopedie des Gaz.

[EERTEERT ST RESAVE P T B B
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LIQUID AIR CORPORATION ALPHAGAZ

ALPHACAZ CIVISION
Specialty Gas
Material Safety Data Sheet
{ PROOUCT NAME
Hydrogen Sulfide
TELEPHONE (415) 377-6500
EMERGENCY RESPONESE INFORMATION OM "aGE 2
WUQUID Al CORPORATION TRADE NAME ANT SYNONYME CAS NUNBER
“"mf:n- California Pze, Suke 350 | Hydrogen Sylfide 77830604
221 N. Caifomnie Bivd. CHERHCAL NAME ANDO FYNONYMS
wainut Creek, Cafifornia 94536 jvdrncen Sulfids
1SEUR DATE COCTOBER 1, 1985 FOMAILA MOLLCULAR WEIQIKT CHEMICAL SAMILY
| N0 AENEIONS CORPORATE SAFETYOSPT | 1,3 34,06 | Nonmeta) hydride _

HEALTH HAZARD DATA

[(MME WEXGKTED AVERAGE DIPCSURE LIBUT
10 molar PPM; STEL = 15 molar PPM (ACGIH, 1982-85)

SYMPTOMS OF IXPOSURE

Continuous expasure to low (15-50 PPM)} concantrations will generally cause irritation
to mucous membranes and conjunctivae of the eyes. It may alsoc cause headache,
dizziness or nausea. Higher concentrations (260-3CC PPM) can result in respir.cory
arrest Teading to coma or unconsciousness., Exposures for mare than 30 minutes at
concentrations of greater than 700 PPM rave peen fatal. Continucus inhalation of low

concentrations may cause olfactory fat‘gJe er raralysis rendering the detactiorn of its
presence Dy odar %ngffec;jye. —

TOXIGOLOQICAL PROPERTIES

Inhalation of hydrogen sulfide is highly toxic. It is also an irritant to mucaus
tissue, membranes and the conjunctivae of the ayes. Continued exposure renders the -
olfactary sensars inoperative. Toxicolegically its reaction with enzymes in tre blood
stream inhibit cell respiration resulting in pulmonary paralysis, sudden collz:se

and death. This overshadows its irritar* effact on mucous membranes and tissL:s wnich
at worst will cause pulmonary edema or conjunctival lesfons. ‘

Listed as Carcinogen National Toxicology Yes (J l.A.R.C. Yes O OSHA Yes U
ar Potantial Carcinogen Program No Monagraphs No & ¢ No

@FCONMERDED FIRST AID TREATMENT
PROMPT MEDICAL ATTENTION IS MANDATORY IN ALL CASES OF QVEREXPQSURE TO HYDROGEN
SULFIDE, RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS.
RESCUE PERSONNEL SHOULD RECCGNIZE THE HAZARDS OF OVEREXPQSURE DUE TQ OLFALTORY

FATIGUE.

Inhalation: Extreme fire hazard when rescuing semi-conscious or unconscious persons
due to flammability of hydrogen sulfide. Avoid use of rescue equipment which might
contain ignition sources or cause stati¢ discharge. Move affected person to an
uncontaminated area. [f breathing has stopped, give assisted respiration. Oxygen or
a mixture of 5% carbon dioxide in oxygen should be administered by a qualified person.
Keep victim warm and calm. Seek immediate medical assistance. (Continued on last page.)
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NAZAADOUS MIXTUAKS OF QTHER LIGUIOS, SOURE, ON QASES
Hydrsgen sulfide will explode ar burn over a wide range of mixtur-: i. air. It
becomes dangerously reactive when mixed with concentrated nitric acid or other
strong oxidizers such as sulfuric acid. Vvapors will combus* spontaneousiy when
mixaed with vapors of cniorine, oxygen diflusride or nitrogen trifiuoride.

PHYSICAL DATA .

BOIING POIMT 7 CIOUID DEMEITY AT BCILING POINT
-76.4°F (-60.2°C) 57.11 1b/fFt3 {914.9 kg/m )
VAPOR PRESSURE GAE DENIITY AT 70°F 1 4
968 § peia (1840 kDPa) 091 Tbs/ft3 (1.45 kg/mS
LOC.4 P373  \.otU XKi'Q ) . sAve WS/ T Vo3 XKO/TY)
SOLOGHITY IN WATIR FREIEING POINT
Soluble -122.3°F  (-85.7°C)

APPEARANC: AMD 0DOR Shipped and stored as a liguid under 1ts own vagor pressure. Vapcr 15
colerless with a characteristic “rotten eqq” odor, Specific gravity (Airsl.0) is 1.21

FIRE AND EXPLOSION HAZARD DATA

FLAZH POINT (METHOD USED) AUTD IGMWTION TEMPERATURE FLAMMADLE LIMITS % BY YOLUME
Gas 854°F (2963C) LEL; 4.0 Uel: 44.0
FLZCTRICAL CLAEEWICATION

EXTINGUISHING MEDIA
Carbon dioxide . drv chemical ar water spray ) NEC Class T

SPECIAL FIRE FIGHTING PROCEDUAES
Shut off flow of gas. Cool surrounding tire-expcsad containers with water spra:
Fire fighters should use self-contained breathing apparatus. )

UNUSUAL MRE ANC EXPLOSGION KAZARDS
Hydrogen sulfide 1s slightly heavier than air so may accumulate in Tow sgots and

may "travel” a considerable distance to z flame or ather source of ignition.

L

REACTIVIYY DATA

sTamUTY CONDITIONA TO AVTID
Ureianis
Sanie X Avoid heat, flame gr other soyrces of ignitian.

MCOMPATIBILITY (Mstwinin to waks)  CONCENtrated RILr1C acid, ChiOTIRE, nitrogen trifluoride, c..ygen
difluoride or gther stronq oxidizipg agents.

HAZARDOUS DECORPOSITION PROOUCTS
Oxidac af ciylfyem

HAZARQOUS DOLN‘HI&?IOI TOMOITIONK TO AVOID
May Qcour
wili Nal Decwr x

SPiLL OR LEAK PROCEDURES

STEPS TC BE TAKEN IN CASE MATERIAL IS AELEASED GA SANLED

gvacuate all persenun1 from affected area. Use appropriats protective equipment.
If Teak is in user's equipment, be certain to purge piping with an inert gas prior

to attempting repairs. If leak is in container or container valve, contact the,
c¢losest Liquid Air Corporation location. :

WASTK IMAPOAAL METHOD
Do not attempt ta dispose of waste or unused quantities. Return in the shipping
container properly labeled, with any valve ocutlet plugs or caps secured and valve
protection cap in ptace to Liquid Air Corporation for proper disposai, rar
emergency disposal, contact the closest Liquid Air Corporation location.

EMERGENCY RESPONSE INFOAMATION
iN CASE OF EMERGENCY INVOLVING THIS MATERIAL, CALL DAY OR NIGHT (800) 231-1366

-~ am s e 2o -~

OR CALL CHEMTREC AT (600) 424-3300
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SPECIAL PROTECTION INFORMATION Page 3

REANMATORY PROTECTION Boecty ype | POSiLive pressure air 1ine with mask or seif-containss
breathing apparatus shoyld be available for emergency use.

VENTILATION LocaL EXWUST Tg prevent accumulation APECIAL
Hood with forced above the TWA for HsS .
ventilation, VECHANCAL (Gan.) OTER

PROTECTIVE GLOVES
Neoprane ar butyl rubber, PVC, polyethylene

EYE PROTECTION
Safety qaqqles qr glasses

OTHER PROTECTIVE EQUIPMENT

|_safety shoes, safaty shower, evewash "fountains®

SPECIAL PRECAUTIONS®

[ IPECIAL LABELING (INFORATION
DOT Shipping Name:  Hydrogen sulfide (RQ~100/45.4) I.0. No.: UN 1053

00T Hazard Class: Flzmmable ¢as DOT Shipping Label: Flammable gas, Poison

SPECIAL HAMDLING RECOMMENDATIONS

Use only in wall-ventilated areas. Valve protection caps must remain in place unless
contajner is secured with valve autlet piped to use peint. Do not drag, slide or rc¢il
cylinders. Use a suitable hand truck for cylinder movement. Use a pressure recucing
regulator when connecting cylinder to lower pressure 750 psig) piping or systams.

Do not heat cylinder by any means to increase the dische-ge rate of product from the
cylinder. Use a check vaive or trap in the discharge 1ine to prevent hazardous

back flow into the cylinder.

For addfional handiing rscommendatons consult L'Air Liquide's Encyciopuda da Gaz or Compresisd Sas Aasoclaton Pympniat P,

SPECIAL JTORAGE RECOMMENDATIONY

Protect cylinders from pnysical damage. Store in cool, dry, well-ventilated area

of non-combustible construction away from heavily trafficked areas and emergency
exits. Do nat allow the temperature where cylinders are stored to exceed 130F (54C).
Cylinders should be stered upright and fivmly sezurad to prevent falling or Bei-g
knocked over. Full and empty cylinders should Ue segregated. Use a “First in. #{cut
out" inventery System to prevent full cylinders being stored for excessive per- -

of time. Post "No Smoking or Open Flames" signs in the storage or use area. ... -
should be no sources af ignition in the $torage or use area.

For additfons) g i congull UAir Liquide'a Encyciopedia de Gax of Compressad Gas Associston Pamce_..;az P,

SPECIAL PACKAGING RECOMMENDATIONS

Many metals carrode rapidly with wet hydrogen sulfide. Anhydrous (water content
£ -40F or_C) hydrogen sulfide can be handled ir carbon steel, aluminum, Inconel,
Stel1ite® and 304 and 316 stainless steels. Avoid hard steels which are highly
stressed since they may be susceptible £ hydrogen embrittlement from hydrcgen
sulfide.

QOTHER RECOMMENCATIONS Ol PRECAUTIONS

Earth-ground and bond all Jines and equipment associated with the hydrogen sultide
system. All electrical equipment should be non-sparking or explosion proof. Qo

not rely on the olfactory sense to detect the presence of hydrogen sulfide. Analytical
devices and instrumentation are readily available for this purpose. Perform frzquent
analytical tests to be certain that the "WA is not being exceeded.

Compressed gas cylinders should not be rofilled except by qualified producers of
(Continued on last page.)

VarcLt Goverament agencios (Le., Dagartmaent of Trarwaorition, Occupeliond! Salty 8wl Healh Adminmwasen, Food and Drug Admisdgraton ardt cowrt) mey Rave
IPOGHIC reguintond Concerning Ns wyon, anding, Age or usa of MY PrOQUCE WALSh May 20C D8 CaNiBIned Neveln, The CLUIOMer cr user of this ProKiuct 3auid
b lamitlar wih hase regulavene.
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ADOITIONAL DATA

P.12/28

Paga ¢4

WEAR CONTACT LENS: .

Flush centaminated eye{s) with copidus quantities of water. Part eyelids with
fingers to assure complete flusning. Centinue for at least 15 minutes.

Recommended First Aid Treatment: (Continued) \
£ye Contact: PERSONS WITH POTENTIAL EXPOSURE TO HYDROGEN SULFIDE SHOULD NOT

Other Reconmendations or Precautions: (Continued)

compressed cases. Shipment of a compressed gas cylinder which has not been
f£illed by the owner or with his (written) consent is a viglation of Federal

Law (49CFR}.
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Material Safety Data Sheets Collection:

. Genium Publishing Corporation
@ One Genium Plaza Sheet No. 312
Schenectady, NY 123044650 USA Trichlorgethylene
(518) 3778854

woued: 7/79 Revxsmn F,5/92
:Section 1.. Material Identification: =~ =~ - = o S 36
Trictloroethyiene (C,HCl,) Description: Derived by weanng tecrachioroethane with hme or other aikaii in the presence of R | NFPA
water, or by thermal decomposition of temachloroethane foilowed by steam distillation. Stabilizers such as epichlorohydnin, [ 2 o
isobutanol, carbon tetrachloride, chloroform, benzene, or pentanol-2-wiethanolamine are then added. Used as a degreasing S 2= oo
solvent in electronics and dry cleaning, a chemical intermediate, a refrigerant and hear-exchange liquid, and a diluent in pant K_ 3 0
and adhesives; in oil, far, and wax extracdon and in aerospace operations (flushing liquid oxygen). Formerly used asa ;b?omd
famigant (food) and anesthetic (replaced due to its hazardous decomposition in closed-circuit apparams). PAS HMIS
Other Designations: CAS No. 79-01-6; acetylene michlaride; Algylen: Anamenth; Benzinol; Cacolene; Chloryien; Dow- H 2t
Tri; ethyiene wichloride; Germalgene: Narcogen; Triasol; wichloroethene; TCE: 1,1.3-trichloroethylene. F 2
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Veek Buyers’ Guide™ for a suppliers list §PE:0
+ Chronic
Cautfons: TCE is irritating and toxic o the central nervous system (CNS). Inhalaton of high concentrations have lead to death due o Effects

venrricilar Sbrillation. Chronic exposure may lead to heart, liver, and kidney damage. The liquid is absorbed tizough the skin. Although ~ ¥S5ec- 8
it has a relatively low flash point, TCE bumns with difficulty.

-Section 2. Ingredients-and Occupational Exposure Limits: oo o0

Trichioroethylene, < 100% [contains stabilizers (Sec. 1)].

1991 OSHA PELs 1992-93 ACGIH TLVs 1985-86 Toxicity Data*
8-hr TWA: 50 ppm (270 mg/m7) TWA: 50 ppm (269 mg/m?) Human, inhalation, TC, _: 160 ppm/83 min caused

5-min STEL: 200 ppm (1080 mg/m? : i ‘nad o :
15-min STEL: ppm ( mg/m°)  STEL: 200 ppm (1070 mg/m?) hallucinations and distorted percepdons.
1990 IDLH Level 1990 DFG (Germany) MAK Human, lymphocyte: 5 mL/L caused DNA inhibition.
1000 ppm Ceiling: 50 ppm (270 mg/m?) ‘ Rabbit, skin: 500 mg/24 hr caused severe irmitation.
1990 NIOSH REL Category [I: Substances with sysiemic effecs  Rabbit, eye: 20 mg/24 fr caused moderate irritadon.
10-hr TWA: 25 ppm (~135 mg/m?) Half-1ife: 2 hr 10 shift length Mouse, oral, TD, : 455 mg/kg administered intermit-

Peak Exposure Limit: 250 ppm, 30 min

average vaiues 2 i tently for 78 weeks produced liver mmors.

‘Section 3. Physical Data:..

* See NIOSH, RTECS (KX 4550000), for additional irritation, mutagon, reproductive, mmgcmc and toxicity dats.

Boiling Point: 189 °F (87 'C) Vapor Pressure: 58 mm Hg at 68 °F (20 ‘C); 100 mm Hg at 32 °F (0 *‘C)

Freezing Point: -121 *F (-85 'C) Saturated Vapor Density (Alr = 0.075 Ibs/ft?; 1.2 kymg) 0.0956 1bs/t3; 1.53 kg/m®
Viscosity: 0.0055 Poise at 77 “F (25 °C) Water Solubility: Very slightly soluble; 0.1% at 77 °F (25 °C)

Molecular Weight: 13138 Other Solubilities: Highly soluble in organic solvents (alcohol, acetone, ether, carbon
Density: 1.4649 ac 20/4 °C tetrachioride, & chloroform) and lipids.

Refraction Index: 1.477 ar 68 °F (20 'C/D) Surface Teansion: 29.3 dyne/cm

Odor Threshold: 82 10 108 ppm (not an effective warning)
Appearance and Odor: Clear, coloriess (sometimes dyed blue), mobile hquxd with a sweet chloroform odor.

Section: 4. Fire and Explosion: Data

Fiasi Potns 90 F (57 °C) CC Autotgaition Temperatares 788 F (420 CI[LEL: % (35 O3 125% (100 "C[UEL: 10% (55 "C): 0% (100 0

Extinguishing Media: A Class 1C Flammable Liquid. Although it has a flash point of 90 °F, TCE bumns with difficulty. For small fires, ase dry
chemical, carbon dioxide, water spray, or reguiar foam. For large fires, use water spray, fog, or reguiar foam. Unusual Fire or Explosion Hazards:
Vapor/an' mixtures may expiode when ignited. Conminer may explode in heat of fire. Special Fire-fighting Procedures: Because fire may produce
toxic thermal decomposition products, wear a seif-contained breathing apparams (SCBA) with a fuil facqnece operated in pressure-demand or
positive-pressure mode. Structural fixefighters’ protective clothing provides only limited protection against TCE. Apply cooling water to sides of
conainer until well after fire is out. Stay away from ends of tanks. Do not release runoff from fire control methods to sewers or waterways.

:Section 5.. Reactivity: Data:

Stabﬂlty/Polymerizauon. TCE slowly decom-posa in the presence of hght and moisture to form corrosive hydrochloric acid. Hazardous polym-
erization cannot occur. Chemical Incompatibilities: Include alkalis (sedium hydroxide), chemically active metals (aluminum, beryllium, lithium,
magnesium, sodium, potassium, and dranicm), epoxides, and oxidants (nigogen teraoxide, perchtloric acid). Contact with 1chloro-2.3-epoxy propane
or the mono and di 2,3-epoxypropyl ethers of 1,4-butanediol + 2,2-bis-4(2",3'epoxypropoxy)-phenylpropane can, in the presence of catalytic
quantides of halide ions, cause dehydrochlorination of TCE to explosive dichicroacetylene. Conditions to Aveid: Exposure to light, moisture,
ignition sources, and incompadbles. Hazardous Products of Decomposition: Thermal oxidative decomposition of TCE {above 300 °C) or exposurs
1 uitraviolet light tan produce carbon dioxide (CO,) and toxic dichloro acetylene (explosive), chlorine, hydrogen chloride, and phosgene gas.

‘Section 6. Health Hazard Data::

Carcinogenicity: The following agencies have :mad TCE s amnmgemczry. IARC (Class 3 hmued ammal evidence Z ms:t‘ﬁcxmt yrman data),
Germany MAK (Class B, justifiably suspected of having carcinogenic potential), & NIOSH (Class X, carcinogen defined with no further categor-
izadon). Summary of Risks: TCE vapor is irritating to the eyes, nose, and respiratory tract and inhalation of high concenmations can lead to severs
CNS effects such as unconsciousness, ventricular arrythmias, and death due to cardiac arrest. Mild liver dysfunction was also seen at levels high
enough 0 produce CNS effects. Contact with the liquid is Iritaring to the skin and can lead to dermatitis by defaming the skin. Chronic toxicity is
observad in he vicims ‘"C‘u.s.rg intoieranca to alcchol characterized v 'derreasers flush'. a mansient redness of the face, Tunk, and arms. The
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Section 6. Heaith Hazard Data, Continued

TCE crosses the placentai barrier and thus expos<s the fems (any effects are yet unknown). There are increased reports of menstrual disorders in
women workers and decreased libido in males at exposures high enough 1o cause CNS effacts. TCE is eliminated unchanged in expired air and as
metabolites (trichloroacesic acid & trichleroethanol) in blood and urine. Medical Conditions Aggravated by Long-Term Exposure: Disorders of
the nervous system, skin. heart, liver, and kidney. Target Organs: Respiratory, cenmral & peripheral nervous, a~d ca~diovascular (heart] systems,
liver, idney, and skin. Primary Eatry Routes: [nhalaton, skin and eye contact, and ingeston (rarely). Acute Eifects: Yapor inhalarion can
cause eye, nose, and throat irritation, nausea, blurred vision, overexcitement, headache, drunikenness, memary loss, iregular heartbeat (resulting in
sudden death), unconsciousness, and death due @ cardiac failure. Skin contact with the liquid can cause dryness and cracking and prolonged
exposure (generaily if the victim is unconscious) can cause blistering. Eye contact can cause iritation and watering, with comeal epithelium injury
in some cases. Ingestion of the liquid can cause Lip. mouth. and gasgointestinal irritation, iregular heartbeat, nausea and vomiting, diarrhea
(possibly blood-stained), drowsiness, and risk of pulmonary edema (fluid in lungs). Chronic Effects: Effects may persist for several weeks or
months after repeated exposure. Symptoms include giddiness, irritability, headache. digestive disturbances, mental confusion. intolerance to alcohol
(degreasers flush), altered color perception, loss ot impairment of sense of smell, double vision, and peripheral nervous system function impairment
including persistent neuritis, temperary loss of sense of touch, and paralysis of the fingers from direct contact with TCE liquid.

FIRST AID Eyes: Do not allow victim to rub or keep eyes dghtly shut. Gently lift eyelids and flush immediately and continuously with flooding
amounts of water until Tansporied Io an emergency medical facility. Consult 2 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. Inhalation: Remove exposed person
fresh air and support breathing as needed. Ingestlon: Never give anything by mouth to an unconscicus or convulsing person. Contact a poison
congol center and uniess otherwise advised, have that conscious and alert person drink 1 o 2 glasses of water, then induce vomiting. Do not give
milk, as its fat content (TCE is lipid soluble) may inhance gaswointestinal absorption of TCE. Note to Physicians: TCE elimination seems (o be
triphasic with half lives at 20 min. 3 hr, and 30 tr. Some success is seen in reating patents with propranciol, acopine, and disulfiram. Monitar
urine and blood (lethal level = 3 to 110 ug/mL) metabalites. BEI = 100 mg/g creatinine (trichloroacetic acid) in urine, sample at end of workweck.
BEI = 4 mg/L (trichloroethanal) in blood, sample at end of shift at end of the workweek. These tests are not 100% accurate indicators off exposure;
monitor TCE in expired air as a confirmatory test.

Section 7. Spill, Leak, and Disposal Procedures

Spill/Laak: Immediately notfy safety perscnnel, isolate and ventlate area. deny entry, and stay upwind. Shut off all ignition sources. For small
spills, take up with earth, sand, vermiculite, or other absorbent, noncombustibie material and place in suitable continer for later disposal. For large
spills, flush w0 containment area where density szatification will form a botom TCE layer which can be pumped and conuinerized. Repert any
release in excess of 1000 lbs. Follow appiicable OSHA regulations (29 CFR 1910.120). Ecotoxicity Values: Bluegill sunfish, LCgo = 44,700 ug/L/
96 hr; fathead minnow (Pimephales promelas), LCsq = 40.7 mg/1/96 rr. Environmental Degradation: In air, TCE is photooxidized with 2 haif-life
of 5 days and reported o form phosgene, dichloroaceryl chloride, and formy! chioride. In water it evaporates rapidly in minutes w0 hours. TCE
rapidly evaporates and may leach since it does not absorb to sediment. Soll Absorpdon/Mobility: TCE has a Log K, of 2, indicating high soil
mobility. Disposal: Waste TCE can be poured on dry sand and allowed w0 vaporize in isolated locadon, purified by distillation, or renumed to
supptier. A potential candidate for rotary kiln incineration at 1508 w0 2912 °F (820 10 1600 “C) with an acid scrubber to remeve halo acids. Contact
your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal. state, and local regulations.

EPA Designatlons OSHA Designations

SARA Exgemely Hazardous Substancz (40 CFR 355): Not listed Listed as an Air Contaminant (29 CFR 1910.1000, Tzble Z-1-A)
Listed as a SARA Toxic Chemical (40 CFR 372.65)

Listed as 1 RCRA Hazardous Waste (40 CFR 261.33 & 261.31): No. U228 & FOO2 (spery solvens)

Listed a5 a CERCLA Hazardous Substance® (40 CFR 302.4): Final Reporuble Quantty (RQ), 100 Ib (45.4 kg) [* per RCRA, Sec. 3001, CWA Sec.
311 (b)4), & CWA Sec. 307 (a)}

Section 8. Special Protection Data ' :

Goggles: Wear chemical safety goggles (cup-type or rubber framed, equipped with impact-resistant glass), per OSHA eye- and face-protection
regulatons (29 CFR 1910.133). Because contact lens use in induswy 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. At any detectable concentration, wear 2 SCBA with a full facepiece 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 respira-
tors do not protect workers in oxygen-deficiens atmospheres. If respirators are used, OSHA requires a respiratory protection program that includes
at least: medical certification, waining, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary
storage areas. Other: Wear chemically protective gloves, boots, aprons, and gauntlets made from Viton or Neoprene to prevent skin conuct Do not
use natural rubber or polyvinyl chloride (PVC). Ventilation: Provide general and local exhaust vendlation systems t maintain airbome concenta-
tions below OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by control-
ling it at its source.{!% Safety Stations: Make available in the work area emergency eyewash stadons, safety/quick-drench showers, and washing
facilities. Contaminated Equipment: Separate contaminated work clothes from sweet ciothes and launder before reuse. Remove this material from
your shoes and clean personal protective equipment. Comments: Never eat, drink, or smoke in wark areas. Practice good personal hygiene
especially before ealing, drinking, smoking, using the wilet, or applying cosmedcs.

Section 9. Special Precautions and Comments’ ..z v

Storage Requirements: Prevent physical damage to containers. Store in steel drums, in a cool, dry, well-ventilated area away from sunlight, heat,
ignition sources, and incompatibles (Sec. 5). Store large quantities in galvanized iron, biack iron, or steel containers; small amounts in dark (amber)
colored glass bottles. Engineering Controis: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control
airborne contaminants and W maintain concentrations at the lowest practical level. Design processes so that the operator is not directly exposed
the solvent or its vapor. Do not use open electric heaters, high-temperature processes, arc-welding or open flames in TCE atmospheres. Adminis-
trative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on skin, respiratory, cardiac, central and
peripheral nervous systems, and liver and kidney function. Employ air and biclogical monitoring (BEIs). Insmuct employees on safe handling of

TCE. Transportation Data (49 CFR 172.101)

DOT Shipping Name: Trichloroethylene Packaging Authorizations Quantity Limitativus

DOT Hazard Class: 6.1 a) Excepdons: 173.152, a) Passenger Alrcraft or Railear: 60L
IDO¥0.; UN171g o b) Non-buik Packaging: 173.203 b) Cargo Aircraft Only: 220L

D Packing Group: ¢) Bulk Packaging: 173.241

DOT Labet: %(:cp Away From Food Vessel Stowage Requirements

o X v g v to 1
DOT Special Provislons (172.1020: N25, T :), Ois:rlrsmwage A




Material Safety Data Sheets Collection:

“Genium Publishing Corporation
@ ; 1145 Catalyn Street Sheet No. 703
( i Schenectady, NY 12303-1836 USA 1,2-Dichloroethylene
(518) 377-8854

Issued: 4/90

Sectlon 1. }V’Iatermi Ldennﬁwhon e i e b e el Wik 3L s 31

1,2-Dichloroethylene Description: An industrial solvent composed of 60% cis- and 40% trans-isomers. Both isomers, cis R 1
and trans, are made by partial chiorination of acetylene. Used as a general solvent for organic materials, lacquers, dye 1 2
extracticn, thermoplastics, organic synthesis, and perfumes. The trans-isomer is more widely used in industry than either S 2
the cis-isomer or the mixture. Toxicity also varies between the two isomers. K 1
Other Designations: CAS No. 0540-59-0; CZHICII; acetylene dichiloride; cis-1,2-dichloroethylene; sym-dichicroethylene;
trans-1,2-dichloroethylene, dioform.

2,
3
»

&
%S

HMIS
Manufacturer: Contact your supplier or distributor. Consult the latest Chemnicatweek Buyers’ Guide™ for a suppliers list, g %
R 1
PPG*
* Sec. 8
| Section 2. Ingredients and Occupational Exposure Limits
1,2-Dichloroethylene, ca 100%
OSHA PEL ‘ACGIH TLYV, 1989-%0 Toxicity Data*
8-hr TWA: 790 mg/m?, 200 ppm TLV-TWA: 790 mg/m’, 200 ppm Rat, oral, LD 770 mg/kg; toxic effects not yet reviewed
Frog, inhalation, TC,: 117 mg/m’ inhaled for 1 hr affects the
NIOSH REL, 1987 peripheral nerve and sensation (flaccid paralysis without
790 mg/m?, 200 ppm anesthesia); behavior (excitement); lungs, thorax, or

respiration (respiratory depression)

* See NIOSH, RTECS (KV9360000), for additional Lo;ucxty data.

' Section 3. Physical Data

Boiling Point: 119 'F/48 °C Molecular Weight: 96.95 g/mol
Melting Point: -56 t0 -115 "F/49 to -82 °C/ Specific Gravity (H,0 =1at 39 °F/4°C); 127 at77 "F125°C
Vapor Pressure: 180 to 264 torr at 68 "F/20 °C Water Solubility: Insoluble

Vapor Density (Air=1): 34

Appearance and Odor: A colorless, low-boiling liquid with a pleasant odor.

Section 4. Fire and Explosion Data. -

Flash Point: 37 °Fr2.8 °C, CC I Auto{gnldon Temperature 860 'F/460 C | LEL: 5.6% viv { UEL: 12.8% viv

Extinguishing Media: Use dry chemical, CO,, halon, water spray, or standard foam. Water may be ineffective unless used to blanket the fire.
Unusual Fire or Explosion Hazards: This material's vapors are a dangerous ‘ire hazard and moderate explosion hazard when exposed to any
heat or ignition source or oxidizer.

Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a seif-contained breathing apparatus (SCBA) with a full facepiece .
operated in the pressure-demand or positive-pressure mode and a fully encapsulating suit. Vapors may travel to heat or ignition sources and flash
back. Stay upwind and out of low areas. Be aware of runoff from fire control methods. Do not release to sewers or waterways.

 Section 5. Reactivity Data.

Stability/Polymerization: This matenal is stable at room tzmperanm: in closed containers under normal swrage and handlmg condmons
Hazardous polymerizaticn cannot occur,

Chemical Incompatibilities: This material is incompatible with alkalies, nitrogen tetraoxide, difluoromethylene, strong oxidizers, and dihy-
poflucrite. When in contact with copper or copper allays or by reaction with potassium hydroxide, explosive chloroacetylene may be released.
Conditions to Avoid: Addition of hot liquid to cold 1.2-dichloroemylenc may cause sudden emission of vapor that coulél flash back to an ignition
source.

Hazardous Products of Decomposition: Thermal oxidative decomposition of 1,2-dichloroethylene can producc hxghly toxic fumes of chlorine
(cn).
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Section 6. Health Hazard Data

Carcinogenicity: \Ielmer the NTE, IARC, nor OSHA lists | ”-dlchlorocthvlene as a carcinogen.

Summary of Risks: 1,2-Dichloroethylene’s most important effect is its irritation of the central nervous system (CNS) and narcosis. This material
is toxic by inhalation, ingestioa, and skin contact. [t is also irritating to the eyes. The trans-isomer at 2200 ppm causes nausea, vertigo, and
burning of the eyes. The Tans-isomer is twice as potent as the cis-isomer. If renal effects occur, they are transient.

Medical Conditions Aggravated by Loag-Term Exposure: None reported.

Target Organs: Central nervous system, eyes, respiratory system.

Primary Entry Routes: Inhalation, ingestion, skin and eye contact.

Acute Effects: Inhalation of 1,2-dichloroethylene causes narcosis, respiratory tract irritation, nausea, vomiting, ‘remor, weakness, central nervous
depression, and epigastric (the abdomen’s upper midregion) cramps. Contact with the liquid causcs eye and skin (on prolonged contact) irritation.
Ingestion causes slight depression to deep narcosis.

Chronic Effects: None reported.

FIRST AID

Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min.

Skin: Quickly remove contaminate” clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and water.
Inhalation: Remove exposed perso: ~ fresh air and support breat™ag as needed. Have trained personnel administer 100% oxygen, preferably
with humidification.

Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have a conscious person drink 1 o 2 glasses of
water, then induce repeated vomiting until vomit is clear.

After flrst aid, get appropriate in-piant, paramedlc, or community medical support.

Physician's Note: Intravenous injections of calcium gluconate may relieve cramps and vomiting. Treat central nervous system effects sympto-
matically.

Section 7. Spill, Leak, and Disposal Procedures

SpilVLeak: Design and practice a 1,2-dichloroethylene spill control and countermeasure plan (SCCP). Notify safety personnel, remove all heat
ard ignition sources, evacuate hazard area, and provide adequate ventilation. Cleanup persounel should protect against vapor inhalation and skin
or eve contact. Absorb small spills on paper towels. After evaporating tae 1,2-dichloroethylene from these paper towels in a fume hood, burn the
paper in a suitable location away from combustible material. Collect and atomize large quantities in a suitable combustion charber equipped with
an appropriate efflueat gas cleaning device. Follow applicable OSHA regulations (29 CFR 1910.120).

Disposal: Contact vour supplier or a licensed contractor for detailed recommendations. Foilow applicable Federal, state, and local regulations.
EPA Designations

Listed as a RCRA Hazardous Waste (40 CFR 261.33)

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 100 1b (45.4 kg) [* per RCRA, Sec. 3C01, per Clean
Water Act, Sec. 307(a)]+

SARA Extremely Hazardous Substance (40 CFR 355): Not listed

Listed as a SARA Toxic Chemical (40 CFR 372.65)

OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1)
t Listed as 1,2-trans-dichloroethylene.

‘Section 8. Special Protection Data

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910 133).
Respirator: Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NIOSH-approved respirator. For emergency or
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA.

Warning: Air-purifying respirators do not protect workers in oxygeun-deficient atmospheres.

Other: Wear impervious gloves, boots, aprons, and gauatiets to prevent prolenged or repeated skin contact. 1,2-dichloroethylene attacks some
forms of plastics, rubber, and coatings.

Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA PEL and
ACGIH TLYV (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its
source.(t%?

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all leases concentrate, irritants. Remove this
material from your shoes and equipment. Launder contaminated clothing before wearing.

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 in tightly closed containers in a cool, well-ventilated area away from all mcompanble materials {Sec. 5) and
oxidizing materials. Outside or detached storage is preferred. If stored inside, place containers in a standard flammable liquids storage cabinet or
room. Protect containers from physical damage.

Engineering Controls: Avoid vapor inhalation and skin and eye contact. Use only with adequate ventilation and appropriate personal protective
gear. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. 1,2-dichloroethylene is a
dangerous fire hazard. All engineering systems should be of maximum explosion-proof design and electrically grounded and bonded. Provide

preplacement questionnaires which emphasize detecting a history of chronic respiratory disease.
Transportation Data (49 CFR 172.101, .102): Not listed

MSDS Collecrion References: 7 24, 33, 73, 34, 82, 37,35, 100, 101, 103, 109, 126, 127, 136, 137
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Genium Publishing Corporation | Material Safety Data Sheets Collection:

@ .,' One Genium Plaza Sheet No. 382
Schenectady, NY 12304-4690 USA Vinyl Chloride

(518) 377-8854 Issued: 7/78 Revision: C, 9/92

Section 1. Material Identification

Vinyl Chicride (C;H;Cl Description: Derived from ethylene dichloride and alcoholic potassium, by reaction of acetylene
and hydrogen chloride (as gas or liquids), or by oxychlorination where ethylene reacts with hydrochloric acid and oxygen.
Inhibitors such as butyl catechol, hydroquinone, or phenol are added to prevent polymerization. Used in the plastics industry
for the productinn of polyvinyl chloride resins, in organic synthesis and formerly as a refrigerant, extraction solvent, and
propellant (banned in 1974 because of its carcinogenic activity).

Other Designations: CAS No. 75-01-4, chlorcethylene, chloroethene, ethylene monochloride, Trovidur, VC, VCM.
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers’ Guidet™ for a suppliers list
Cautions: Vinyl chloride is a confirmed human carcinogen. Vapor inhalation leads to central nervous system (CNS)
depression The liquid can cause frostbite. It is a flammable gas at room temperature and polymerizes on exposure to air or ?%E - Sec. 8
sunlight. Avoid exposure to VC through engineering controls and wearing PPE ronic effects

~ =

' Section 2. Ingredients and Occupational Exposure Limits = - 0.0

Vinyl Chloride, ca 98 to 99%. Impurities include water, acetaldehyde, hydrogen chloride, hydrogen peroxide, methyl chloride, butane,
1,3-butadiene, chlorophene, diacetylene, vinyl acetylene, and propine.

1991 OSHA PELs 1992-93 ACGIH TLV 1985-86 Toxicity Datat
8-hr TWA: 1 ppm TWA: 5 p,m (13 mg/m?) Man, inhalation, TC, : Intermittent exposure to 200 ppm for 14 yr
Ceiling: 5 ppm; OSHA-X TLV-A1 caused liver tumors.
Man, inhalation, TC{: 30 mg/m?/5 yr caused spermatogenesis.
1990 NIOSH REL 1990 DFG (Germany) TRK* Human, inhalation, TC: Continuous exposure to 300 mg/m® for an
NIOSH-X Existing Installations: 3 ppm undetermined number of weeks caused blood tumors.
MAK-Al Rat, oral, LDg;: 500 mg/kg; toxic effects not yet reviewed

* TRK (technical exposure limit) is used in place of MAK when a material is a carcinogen. Unlike an MAK below which no adverse effects are expected, the TRK
is a limit set below which adverse effects may still occur. This is based on the theory that 1 molecule of a carcinogenic substance may still produce a tumor. The
TRK is set to allow for an acceptable risk (for example, 1 tumor in 1 million persons may be an acceptable risk).

Section 3. Physical Data -

+ See NIOSH, RTECS (KU9625000), for additional mutation, reproductive, tumorigenic, and toxicity data.

Botiling Point: 7 °F (-13.9 °C)

Freezing Point: -245 ‘F (-159.7 °C) Other Solubilities: alcohol, benzene, carbon tetrachloride, ether, hydrocarbon and oils.
Molecular Weight: 62.5 Vapor Pressure: 2550 mm Hg at 68 °F (20 °C), 400 mm Hg at -18.4 "F (-28 °C)
Specific Gravity: 0.9106 at 68 °F (20 °C) Critical Temperature: 304.7 °F (151.5 °C)

Tonization Potential: 9.99 eV Critical Pressure: 56.8 atm

Refraction Index: 1.370 at 20 °C/D Viscosity: 0.01072 cP at 68 °F (20 °C), gas; 0.28 cP at -4 °F (-20 °C), liquid

Surface Tension: 23.1 dyne/cm at -4 °F (-20 °C) Appearance and Odor: A gas at room temperature. Usually found as a compressed/
Odor Threshold: 2000 to 5000 ppm* cooled liquid. The colorless liquid forms a vapor with a pleasant ethereal odor.

Vapor Density (Air = 1): 2.155

*The actual vapor concentration that can be detected by humans has not been adequately determined and varies from one individual to ariother, from impurities,
and probably from exposure duration, The odor threshold is not an accurate warning of exposure.

Section 4. Fire and Explosion Data _ i

Flash Polnt 1084 F (78 C)OC | Autolgnition Temperature: 882 'F (472°C)  |LEL:3.6%vF | UEL: 3% vjv

Extinguishing Media: For small fires, use dry chemical or carbon dicxide. For large fires, use water spray, fog, or regular foam. Unusual Fire
or Explosion Hazards: Large fires can be practically inextinguishable. Vapors may travel to an ignition source and flash back. VC may
polymerize in cylinders or tank cars and explode in heat of fire. Vapors pose an explosion hazard indoors, outdoors, and in sewers, VC decom-
poses in fire to hydrogen chloride, carbon monoxide, carbon dioxide, and phosgene. Burning rate = 4.3 mm/min. Special Fire-fighting Proce-
dures: 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. Stop gas leak if possible. Let tank, tank car, or tank truck burn unless leak can be
stopped. For massive fire in cargo area, use monitor nozzles or unmanned hose holders; if this is impossible, withdraw from area and let fire burn.
Withdraw immediately if you hear a rising sound from venting safety device or notice any tank discoloration due to fire. Do not release runoff
from fire control methods to sewers or waterways.

Section 5. Reactivity Data _

Stability/Polymerization: Long term exposure to air may result in formation of peroxides which initiates explosive polymerization of the chloride.
VC can polymerize on exposure to light or in presence of a catalyst. Chemical Incompatibilities: VC can explode on contact with oxide of
nitrogen, may liberate hydrogen chloride on exposure to strong alkalies, and is incompatible with copper, oxidizers, aluminum, and peroxides. In
the presence of moisture, VC attacks iron and steel. Conditions to Avoid: Exposure to sunlight, air, heat, and incompatibles. Hazardous
Products of Decomposition: Thermal oxidative decomposition of vinyl chloride can produce carbon oxides, and chloride gas.

Section 6. Health Hazard Data RV

Carcinogenicity: Vinyl chloride is listed as a carcinogen by the IARC (Class 1, sufficient human evidence), ') NTP (Class 1, sufficient human
evidence), 189 NIOSH (Class X, carcinogen defined without further categorization), 1 ACGIH (TLV-ALl, confirmed human carcinogen),'s?
DFG (MAK-AL1, capable of inducing malignant tumors in humans)'%® and OSHA (Class X, carcinogen defined withou: further categoriza-
tion) {189 Liver tumors (angiosarcomas) are confirmed from VC exposure. Other wmors of the CNS, respiratory system, blood, and lymphatic
svstem have occurred from exposure to the polyvinyl chloride manufacture process but VC itself may not be the causative agent. Summary of
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Section 6, Health Hazard Data, continued

It appears that metabolism is necessary béfore many of VC's toxic effects occur. Some vinyl chloride is exhaled unchanged but most is metabolized to
chloroacetaldehyde. Skin absorption may occur if liquid is confined on skin but absorbed amount would be small. It is possible that the phenol inhibitor
may be absorbed as well. The compressed liquid can cause frostbite. Vapors are severely imitating to the eyes. Chronic exposure can cause cancer and a
triad of syndrom~- kn~-vn as viny! chloride disease. Medical Conditions Aggravated by Long-Term Exposure: Liver, cardiac, pulmonary, and
connective tissue disorders. Target Organs: Liver, CNS, respiratory and lymphatic systems, bone, and connective tissue of the skin. Primary Entry
Routes: Inhaiation. skin/eye contact. Acute Effects: CNS effects include fatigue, headache, vertigo, ataxia, euphoria, visual disturbances, dulling of
auditory cues, numbness and tingling in the extremities, narcosis, unconsciousness, and death due to respiratory failure. Respiratory problems include
dyspnea, asthma, and pneumonoconiosis. Chronic Effects: Repeated exposure has lead to liver cancer; confirmed because of the otherwise rarity of its
type (angiosarcoma). Tumors in other organs have occurred in the polyvinyl chioride industry but agents other than VC may be responsible; authorities
are still debating this issue. A triad of other effects are associated with YC exposure. Acro-osteolysis is associated with hand cl.aning of polymerization
vessels and characterized by dissolution of bone in the hands, especially when associated with resorption. Raynaud's Phenomenon is a vascular disorder
marked by recurrent spasm of the capillaries and especially those of the fingers and toes on exposure to cold. This is usually accompanied by pain and in
severe cases may progress to local gangrene. Sclerodermatous skin changes (affecting the dorsal hands and distal forearms) are seen and described as a
slowly progressive disease marked by deposiiion of fibrous connective tissue in the skin. The skin becomes thickened and raised nodules appear.
Arthralgias (pain in one or more joints) and blood changes with decreased platelet number and capillary abnormalities may also occur.

FIRST AID Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift evelids 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. For reddened or blistered skin, consult a physician.
For frostbite, immerse affected area in 107.6 °F (42 °C) water until completely rewarmed. Do not use dry heat. Inhalation: Remove exposed person to
fresh air and support breathing as needed. Ingestion: Unlikely! VC is a gas above 7 °F (-14°C). Note to Physicians: Endotracheal intubation may be
required if significant CNS or respiratory depression occur. Diagnostic test: thiediglycolic acid in urine (normally < 2 mg/g creatinine).

Section 7. Spill, Leak, and Disposal Procedures :

Spili/Leak: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. If possible without risk, stop gas flow. Shut off ignition
sources. Report any release > 1 1b. Follow applicable OSHA regulations (29 CFR 1910.120) Environmental Transport: YC reacts with hydroxyl
radicals in the trophosphere with a half-life of 1.2 days. The half-life = a few hr in photoct *mical smcg. Reaction products in the air include chloro-
acetaldehyde, hydrogen chloride, chloroethylene, epoxide, formaldehyde, formy! chloride, 1ormic acid, and carbon monoxide. In soil, YC rapidly volatil-
izes. What does not evaporate will be highly mobile and may leach into groundwater, In water, VC is not expected to hydrolyze, bioconcentrate, or
absorb to sediment. It will rapidly volatilize with an estimated half-life of 0.805 hr for evaporation from a river 1 meter deep with a current of 3 meter/sec
and a wind velocity of 3 meter/sec. In waters containing photosensitizers such as humic acid, photodegradation will be rapid. Soil Absorption/Mobility:
From an estimated solubility of 2,700 ppm, a Koc of 56 is established for VC which indicates high soil mobility and potential to leach into groundwater.
Disposal: Dilute any waste compressed liquid 10 a 1% solution and remove phenol inhibitor as sodium. Pour onto vermiculite, sodium bicarbonate, or a
sand & soda ash mixture (90/10). Add slaked lime if fluoride is present. Mix in paper boxes, place in incinerator, cover with scrap wood and paper, and
ignite with excelsior train. Another method is to dissolve waste in a flammable solvent and spray in incinerator firebox equipped with an afierburner and
alkali scrubber. Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
EPA Designations OSHA Designations

Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U043 Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)
SARA Extremely Hazardous Substance (40 CFR 355), TPQ: Not listed

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 Ib (0.454 kg) [* per CWA, Sec. 307 (a); CAA, Sec.

112, & RCRA, Sec. 3001]

Section 8. Special Protection Data

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- ard 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
(29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. According to NIOSHM®, for any detectable concentration use a SCBA
or supplied-air respirator with a full facepiece operated in pressure-demand or other positive pressure mode. See 29 CFR 1910.1017 for detailed OSHA
respirator recommendations. 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 monitoring, maintenance, inspection, cleaning, and
convenient, sanitary storage areas. Other: Wear chemically protective gloves, boots, aprons, and gauntlets made of Viton or chlorinated polyethylene to
prevent skin contact. Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL's (Sec.
2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its source.1%® Safety Stations:
Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment: Separate
work clothes from street clothes, launder before reuse 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 in a cool, dry, well-ventilated area in clearly labeled containers. Outside or detached storage is preferred. Large amounts
should be stored in steel containers under pressure. Keep separate from incompatibles (Sec. 5). Venting, under pressure should be safety relief. At atm,
venting should be pressure vacuum. Regularly monitor inhibitor levels. To avoid static sparks, electrically ground and bond all equipment used with YC.
Avoid open flames, spark formation and electric discharges around VC. Engineering Controls: To reduce potential health hazards, use sufficient
dilution or local exhaust ventilation to control airborme contaminants and to maintain concentrations at the lowest practical level. Install Class 1, Group D
electrical equipment. Administrative Controls: Inform VC exposed personnel of hazards associated with its use. Preplacement and periodic medical
exams of workers exposed above the action level is mandatory under OSHA 29 CFR (1910.1017). Monitor for liver cancer, scleroderma, pneumonitis,

clotting abnormalities, and acro-osteolysis.
Transportation Data (49 CFR 172.101)

DOT Shipping Name: Vinyl Chloride Packaging Authorizations Quantity Limitations

DOT Hazard Class: 2.1 a) Exceptions: 173.306 a) Passenger Aircraft or Railcar: Forbidden
ID No.: UN1086 b) Non-bulk Packaging: 173.304 b) Cargo Aircraft Only: 150 kg

DOT Packing Group: -- ¢) Bulk Packaging: 173.314 & 173.315 Vessel Stowage Requirements

DOT Label: Flammable Gas a) Vessel Stowage: B

Special Provisions (172,102): B4 b)Y Other: 10
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APPENDIX D
SPECIFIC OHM HEALTH AND SAFETY PROCEDURES

SOP No. 2-1 Vehicle Safety

SOP No. 2-3 Personal Lifting Safety
SOP No. 2-4 Slip, Trip, Fall Prevention
SOP No. 2-5 Electrical Safety

SOP No. 2-7 Equipront Inspection
SOP No. 2-9 Fall Protection

SOP No. 3-4 Heat Stress Prevention
SOP No. 4-2 Respiratory Protection
SOP No. 5-4 Decontamination

SOP No. 6-1 Confined Space Entry
SOP No. 6-4 Lockout/Tagout/Try
SOP No. 6-5 Excavation

SOP No. 7-1 High Pressure Washers

SOP No. 7-14 Eqmpment Operator Qualification
Regional SOP - Buried Utility Location and Associated Subsurface Field Activities
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HEALTH & SAFETY PROCEDURES

HM Remediation
ervices Corp.

w

VEHICLE SAFETY (O vER THE ROAD)

PROCEDURE NUMBER 2-1 Page 1 of 5

LAST REVISED 6/96 APPROVED BY: JFK/FHH

2.0

3.0

OBJECTIVE

OHM Remedia:ion Services Corp. (OHM) is greatly concerned about safe operation of
motor vehicles. Motor vehicle usage presents the most significant work risk to employees.
United States Department of Labor statistics indicate that motor vehicle deaths and
injuries continue to be the number one cause of work-related death and serious injury.
Accordingly, it is essential that OHM have un effective vehicle safety program.

PURPOSE

. This section establishes requirements for safe operation of vehicles aind equipment. This

procedure is an overview of the guidelines in the proposed OSHA Motor Vehicle Safety
Standard 29 CFR 1910.140.

RESPONSIBILITIES

3.1 Driver’s License. Operation of a vehicle without a valid operator’s license is
prohibited. Personnel operating vehicles regulated by the United States
Department of Transportation (DOT) shall have a current commercial drivers
license (CDL). Employees must notify Human Resources if they lose their
driver’s license for any reason.

3.2 The driver of

a Company owned, rented or leased vehicle is responsible for:

e Operating the vehicle in a safe and legal manner.

»  The safety of passengers.

+ Reporting immediately any motor vehicle that is found to be defective or not
operating properly.

33 The supervisor is responsible for the following:

» Ensuring

that all vehicle accident reports are processed and the required

number of copies submitted in accordance with OHM accident investigation
procedures to local, state, and federal agencies, to the resource manager and

to the insurance carrier.

— e

-

Effective Date: | August 1996
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4.0

5.0

6.0

+  Assuring that appropriate individuals, including the corporate vice president
of health and safety, are notified by telephone of accidents that involve
fatalities or multiple serious injuries.

s  Assuring that all accidents are documented and investigated. The
investigation should be of sufficient depth to determine the cause and action
required to prevent recurrence. Copies of all motor vehicle investigati. ns
shall be forwarded to the regional health and safety director and the regional
resource manager.

SEAT BELTS

OSHA has determined that the use of seat belts in motor vehicles can significantly reduce
the number and seriousness of occupational motor vehicle accidents, including crashes, by
requiring employers to ensure that each employee uses occupant safety belts.
Accordingly, all OHM employees driving motor vehicles on company business (including
rental cars, pick-up trucks, personal vehicles which are used for company compensated
business travel, etc.) shall ensure that all occupants use seat belts at all times.

STATE AND LOCAL LAWS
5.1 All drivers shall drive OHM vehicles in accordance with the law.

52 Drivers shall not operate OHM vehicles which are known to be defective or not in
: compliance with the law.

5.3 Drivers of OHM vehicles are personally liable and responsible for the
consequences of state and community violations.

5.4 The use of devices designed to identify active police speed detection systems (i.e.
radar detectors) is prohibited in all OHM owned, leased and rented vehicles and
in personal vehicles used for company compensated business travel.

SAFE DRIVING PRACTICES

6.1 Personnel shall operate vehicles in a defensive manner, i.e., being always on the
alert and trying to anticipate what might occur under the existing conditions and
driving in such a manner as to avoid hazards.

e e

-

Effective Date: 1 August 1996
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7.9

6.2 Personnel operating vehicles shall be considerate of, and courteous to, the
traveling public and/or pedestrians and should yield the right-of-way to avoid
accidents.

0.3 Personnel! shall drive at speeds consistent with posted speed limits and prevailing
conditions, such as weather, traffic and rcad conditions.

6.4 Personnel shall drive at all times with sufficient space around the vehicle to
provide time to see conflicts arising, to react quickly, and to stop.

GENERAL SAFETY RULES

7.1 Blind Curves. Slow down and sound hom when approaching a blind curve.

7.2 School Buses. Obey school bus la Clow down and prepare to stop when
approaching school buses, children on foot or on bicycles.

7.3 Emergency Vehicles. Give ambulances, fire fighting equipment and other
vehicles the right-of-way during emergencies and lend assistance if required.

7.4 Gasoline. Gasoline and other flammable/combustible liquids shall not be carried
in or on vehicles other than in permanent gas tanks or in approved safety cans.
Approved safety containers must be properly secured when being carried in the
back of pick-up trucks.

7.5 Laws and Regulations. Leamn and obey all local, state, and federal laws.

7.6 Parking. Equipment and vehicles shall be parked off roads and highways
whenever possible. When it is not possible, the vehicle shall be marked by red
lights or flares at night and red flags during the day. Wheels should be blocked or
chocked.

7.7 Passing. Do not pass when visibility is restricted for any reason.

7.8 Pedestrians. Be constantly alert for pedestrians. Remember they have the right-
of-way.

79 Slow Down. Slow down and use caution at blind intersections and crossings
when visibility is limited or when passing work crews.

7.10  Speeding. Speeding is strictly prohibited.

e e

Effective Date: | August 1996
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8.0

7.11

7.12

7.13

Visibility. Make sure all windshields, side and rear windows, mirrors and lights
are clean before moving vehicles.

Wamning Signs and Traffic Signals. Be alert for ard strictly obey all directional
and warning signs and signals.

Seat Belts. If unit is equipped with seat belts, operator and passengers must keep
seat belts fastened at all times during operations.

DOT REGULATED VEHICLES

8.1

8.2
33
8.4 |
8.5
8.6

8.7

8.8

All OHM personnel operating a DOT regulated vehicle must hold a valid CDL
from their state of residence.

Air Hose and Couplings. Periodically check air hoses and couplings and
compressor hoses for worn or damaged parts. Do not crimp air hose to

disconnect couplings; shut off air at the valve.

Backing Up. Never start or back up equipment or vehicles until you are sure the
way is clear. If necessary, have another person guide you safely. Back up alarms,
when required, must be working and audible over the surrounding noise.

Fueling and Repair. No fueling or repair shall be made to equipment while it is in
operation.

Housekeeping. Operators should keep deckplates, steps, rung and hand rails on
equipment free of grease, oil, ice. and mud. The inside of the cabs shall also be
kept clean and free of flammable items.

Inspections. Equipment and vehicles shall not be used until known defects or
discrepancies are corrected. Inspections shall be made at the start of each shift
and defects or discrepancies shall be reported to the supervisor immediately.

Jumping. Jumping on or off equipment is prohibited. When climbing on or off
equipment or vehicles, face the unit and use secure hand and foot holds to prevent
slips and falls. Always look where you are stepping.

Know your Equipment or Vehicle. It is your responsibility to be thorcughly
familiar with all features and manuals and if you are in doubt as to correct
operating techniques or safety features, ask your supervisor at once.

— e e
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8.9

8.19

8.11

8.12

8.13

8.14

8.15

8.16

8.17

8.18

8.19

8.20

Overloading. Avoid overloading vehicle beds. Excessive material can damage
the unit and falling material can cause serious injury.

Power Lines. When operating trucks, cranes, shovels or other units, al'ways use
caution around power lines and maintain a minimum safe clearance of 10 feet or
more depending upon the voltage.

Riders. Only authorized persons will be permitted to ride in equipment or
vehicles.

Securing [.oads. The operator of the vehicle is responsible for ensuring that their
load is secure and will not shift during transport. All equipment must te secured
by at least two (2) tie-down devices.

Long Hauls. On long hauls, tie-down chairs and binders should be checked
periodically (at least during each rest or service stop) to make sure they are still
secure and tight.

Qverhanging and Oversize Loads. When it is necessary to transport overhanging
or oversize loads, the OHM resource manager must obtain the appropriate permits

and r-ake sure the appropriate signs and red flags and red lights will be used.

Safety Chains. Safety chains of sufficient size and strength shall be installed on
all trailers being towed. .

Safety Hooks. Use safety hooks with latches on all trailer safety chains.

Side Roads and Railroad Tracks. Stop and look both ways before crossing
railroad tracks or before driving onto a highway from a side road.

Stopping. Do not stop vehicles in the middle of the road to talk to occupants in
another vehicle. Always pull to the side or off the road to maintain a clear, safe
road.

Turn signals. Always use turn signals, emergency and other signals »s
appropriate when turning, stopping, passing, or performing other vehicle
operations.

Vehicle Maintenance. It is the driver’s responsibility to see that his vehicle is in

good mechanical condition before and during operation. Special emphasis should
be placed on ensuring the brakes, lights, horn, windshield wiper, tires and steering
assembly are in good order. Defects must be reported and corrected immeaiately.

—
-
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HM Remediation
ervices Corp.

HEALTH & SAFETY PROCEDURES

PERSONAL LIFTING SAFETY
PROCEDURE NUMBER 2-3 Page 1 of 3 ’
LAST REVISED 6/96 APPROVED BY: MDH/JFK/FHH ‘

1.0 OBJECTIVE

2.0

3.0

All OHM Remediation Services Corp. (OHM) employees will use the proper lifting
techniques and will utilize mechanical means when an objects’ weight or bulk cannot be
safely lifted by manual means. Generally, employees will not be expected to lift more than
60 pounds.

PURPOSE

This procedure provides the general guidelines to be used by OHM employees. By utilizing
proper technique, OHM employees can avoid debilitating lower back injuries.

REQUIREMENTS

3.1

3.2

Use mechanical material handling equipment whenever practical; however,
mechanical lifting equipment shall be used only by qualified personnel.

If the material must be lifted manually, the following procedures apply:

3.2.1

322

3.23

324

Make certain that the load lifted can be safely handled. Consider the size,
weight, and shape of the load. If necessary, get heip.

Warm up for the lift by bending, stretching, and turning.

Do not attempt to lift more than 60 pounds. -

Ensure proper lifting technique as follows.

Place feet about shoulder width apart.

Place one foot alongside the object being lifted and the other foot in
front of the object.

Bend at the knees to grasp the load.

Maintain slight arch in the back when positioning over load.

——
-
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+  Draw the load
o

into the side of the body.

» Take a firm hold on the load with the palms of the hands, not just the
fingers.

¢ Maintain same slight arch in the back.

o Lift gradually, using your leg muscles. Make sure you draw the load
close to your body.

« Do not twist the body when lifting. If you have to change direction,
turn with your feet, not your trunk.

. Carry the obJect closc t¢ wie vody and watch where you are going. Do

A 992 MUNTE SNSRI, SIS

s Avoid throwing or dropping objects. When lowering, maintain a firm
grip. Watch out for pinching of the fingers. Use your leg muscles to
lower the object by bending at the knees and keeping your back
straight.

4.0 BACKBELTPOLICY | .

This section addresses the Company’s position in regards to the use of industrial type back
belts.

The routine issuance for general use of industrial-type back belts (i.e., those designed for

T than lremln A+
use in the workplace, as compared to medical or therapeutic orthesis) is not sanctioned by

OHM. This position is based upon the May 1994 issue of NIOSH Workplace Use of Back
Belts, Revie'v and Recommendations, which concludes there is insufficient data to indicate

that typical industrial-type back belts significantly reduce the biomechanical loading of the
trunk during manual lifting.

It is recommended that intervention strategies other than back belts be used to reduce
biomechanical loading on the spine during manual material handling.

Effective Date: | August 1996
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This does not prohibit the use of medical or therapeutic devices prescribed by a physician
as part of a comprehensive rehabilitation program. Individuals may purchase back belts for
their personal use. However, they are strongly encouraged to consuic with their personal
medical physician on the selection and use of back belts prior to purchasing these devices.

The use of back belts does not excuse the individual from complying with the requirements
set forth in this procedure.

Effeciive Date: | August 1996
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OHM Remediakion
ervices Corp.

HEALTH & SAFETY PROCEDURES

SLIP, TRIP, AND FALL PREVENTION
PROCEDURE NUMBER 2-4 Pape 1 of2
LAST REVISED 5/96 APPROVED BY: DLM/FHH |

1.0 OBJECTIVE

3.0

All OHM Remediation Services Corp. (OHM) will prevent injuries or “near misses” which
could occur fromm slip, trip, or fall hazards by identification and control for these hazards.

PURPOSE

This procedure describes work practices that will reduce or eliminate slips, trips, and falls
and thereby reduce or prevent the injuries associated with these types of accidents. The
intent is to prevent injuries and maintain an efficient and healthy workforce.

REQUIREMENTS

The following requirements detail a number of rules and methods to prevent slips, trips,
and falls.

3.1

3.2

33

3.4

3.5

3.6

ngﬁgp_.s_gkg_gmng Personnel shall keep the working area clean and orderly.
Tools must not be left lying on the floor or decking where they present tripping
hazards during a job or after a job is completed.

Debris. Small, loose items such as, disconnected joints of pipe, woad chips, other
small objects and debris shall not be left lying around in any place, particularly in
areas where personnel walk.

Walkways and Grating. Walkways and grating shall be kept free of obstacles.
Openings in walkways and grating shall be repaired immediately if possible. If not
immediately repaired, the section must be roped off or closed until repairs can be
made.

Access Points. Access points or holes in gratings shall be covered or surrcunded
by an adequate guard rail.

Spills. Oil spills and spills of other materials slippery materials shall be cleaned up
immediately.

Steel Decks. Personnel shall take extra precautions when walking on steel deckin g
or catwalks during wet weather such as establishing firm hand holds, wearing

Effective Date: 1 August 1996




SLIP, TRI?, AND FALL PREVENTION Procedure Number 2-4 Page2afl2

3.7
3.8
3.9

3.10

3.11
3.12

3.3

‘4 40 FALLPROTECTION

suitable footwear, and walking slowly.

Jumping. Personnel shall not jump from elevated places or the backs of wrucks or
equipment.

Tools. Personnel using hand and mechanical tools shall position themselves
properly, consider leverage, and eveats if a tool is suddenly moved.

Climbing Surfaces. Personnel shall not walk or climb on piping, valves, fittings or
any other equipment not designed as walking surfaces.

Stairways, Walko-ers, and Ramps. Stairways, walkovers or ramps shall be

installed where personnel must walk or step over equipment in the course of their
normal duties.

Extension Cord. Electrical extension cords and electrical wiring must be kept clear
of walking and working areas and/or covered, buried or otherwise secursd.

Winter Conditions. Walking and working surfaces shall be properly maintained
during inclement winter weather.

Running. Running is prohibited on job sites unless under emergency conditions.

N\

Fall hazards of 4 feet or more must be evaluated by a competent person. Fall protection is
required at heights of 6 feet or greater. Refer to SOP 2-9, Fall Protection, for further
information.

Effective Date: | Augusr 1996
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S = Oregeciation | ELECTRICAL SAFETY
o PROCEDURE NUMBER 2-5 Page 1 of 4
LAST REVISED 7/96 APPROVED BY: JFK/FHH |
1.0 OBJECTIVE
OHM Remediation Services Corp. (OHM) personnel performing work on electrical systems
and equipment will control electrical hazards by following standards set by OSHA.
20 PURPOSE

This procedure specifies the requirements for clectrical equipment and methods and is an

overview of the requirements of 29 CFR 1910, Subpart S-Electrical. If work is to be

performed on any electrical circuit, Lockout/” - ;out/Try may be required. Refer to the
.~ Lockout/Tagout/Try procedure.
3.0 GENERAL REQUIREMENTS

3.1 Only approved electricians will be permitted to work on electrical equipment or
permanen! electrical wiring.

3.2 Use proper clearance and grounding procedures. All electrical circuits and
equipment shall be de-energized and Lockout/Tagout/Try accomplished before
maintenance or repair work is started.

33 Single-phase electric hand tools and other single-phase portable electrical
equipment must be approved by a recognized testing agency, and all exposzd non-
current-carrying metal parts must be grounded, or be double insulated.

34 Before each use, portable electrical appliances are to be examined for obvious
deficiencies in the appliance, cord, and plug. If any deficiency is noted, the
appliance is not to be used.

4.0 PORTABLE ELECTRICAL EQUIPMENT

4.1 Double insulated portable industrial type electric tools meeting the requiremnents of
the Underwriters Laboratory are authorized for use (ground wire not required).
Where such a system is employed, the equipment must be distinctly marked.

42 All portable electrical appliances and equipment where the non-current carrying

metal parts are exposed to contact by personnel shall be grounded by continuous

Effective Date: | August 1996
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4.4

conductor of adequate capacity from the device to a grounded receptacle. The site
safety officer shall resolve any question which arises as to whether or not a
particular appliance should be grounded.

Grounding of receptacles shall be accomplished in one of two ways:

+ A built-in ground wire of greer

o4
Ul L 5i0

receptacle.

+  The conduit system, if installed in an approved manner, may be relied upon for
grounding of a receptacle serving single phase appliances with ratings up to
230 volts.

All single-phase 15 and 20 ampere receptacle outlets operating at 120 and 240
volts which are not a part of the permanent wiring of the building or structure must
have GFCI for personnel protection. The GFC1 should be located at the power
source so that all extension cords and tools are protected by the GFCI. In situations
where GFCI protection is not practical for 240 volt equipment, the supervisor must
follow the procedures for assuring grounding conductors on all equipment.

The outlet box for portable extension cords for outdoor use shall be of
weatherproof type maintained in good condition.

\.

5.0 ELECTRICAL GUARDING

5.1

52

5.3

54

Suitable access and working space shall be provided and maintained about all
electric equipment to permit ready and safe operation and maintenance of such
equipment.

The dimension of the working space in the direction of access to energized parts in
switchboards, control panels, fused switches, circuit breakers, panel boards, motor
controllers, and similar equipmer* which require examination, adjustment,
servicing, or maintenance while energized, shall not be less that 36” in depth (30”
for installations built prior to 1981) and the side being 30" or the width of the
equipment, whichever is greater.

The working space shail not be used for storage purposes. The “keep clear” area
may be identified with suitable floor markings and/or posting of signs or decals on
the equipment. :

Energized parts of electrical equipment operating at 50 volts or more shall be
guarded against accidental contact by the use of approved cabinets or enclosures.

s ey
-
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5.5

5.6

5.7

5.8

Entrance to rcoms and other guarded locadon containing exposed energized parts
shall be marked with a conspicuous warning sign forbidding unquali“ed persons to
enter. Doors shall be kept locked.

Temporary covers, warning signs, and/or barricades are to be used when it is
necessary to remove covers of electrical panels during construction, major
refurbishment, or for the purpose of providing temporary power to an area.

All openings in boxes, enclosures, or fittings shall be effectively guarded or closed
to afford protection substantially equivalent to that of the wall of the box,
enclosure, or fitting.

All electrical components over 230 volts shall have signs stating "High Voltage"
240 volts (or whatever voltage is present).

6.0 EXTENSION CORD REQUIREMENTS

6.1

- 6.2

6.3

6.4

6.5

Extension cords are designed for and will be used for TEMPORARY USE ONLY!
All other electrical connections will be made permanent by proper construction
methods.

Extension cords are to be kept clean, dry, free of kinks, and protected from oil, hot
or sharp surfaces, and chemicals. Extension cords used on construction and
hazardous waste sites shall be Ground Fault Circuit Interrupter (GFCI) protected.
All extension cords shall e free from damage and are not to be placed across
aisles, through doors, through holes in a wall, or in areas where the cord may be
damaged or become a tripping hazard. Extension cords must not be placed in
walkways, or on stairs or steps where the cords may pose a tripping hazard.

If a cord is damaged through use or abuse, it must be de-energized, destroyed, and
discarded. OHM will not repair extension cords.

Cords shall be protected against contact with oil, hot surfaces and chemicals.

Cords must not be hung over nails or other sharp edges or placed where vehicles
may run over them.

7.0 ELECTRICAL FUSE REQUIREMENTS

7.1

Circuits must be de-energized by Lockout/Tagout/Try procedures before
attempting to replace fuses.

e
-
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7.2 Bridging of fuses or circumventing the normal operation of circuit breakers is
prohibited.
7.3 Blown fuses shall not be replaced with fuses having a higher amperage or voltage
rating. Fuses should be replaced in kind to maintain proper circuit protecticn.
7.4 Use a fuse puller to remove fuses.
8.0 ASSURED ELECTRICAL GROUNDING STATEMENT

In limited circumstances, and only with the approval of the Regional Health and Safety
Director will Assured Equipment Grounding be used at OHM projects or facilities. [f
implemented, all requirements of the OSHA regulations will be required.

9.0 TEMPORARY LIGHTING

‘Exposed bulbs on temporary lights shall be guarded to prevent accidental contact, except
where bulbs are deeply recessed in the reflector. Temporary lights shall not be suspended
by their electric cords unless designed for this use. Explosion-proof bulb covers shall be
used when contact with flammable vapors or gases is possible and shall meet Class 1,
Division 1 requirements.

Effective Date: | August 1996
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HEALTH & SAFETY PROCEDURES

OHM Remediation
Services Corp.

EQUIPMENT INSPECTION

PROCEDURE NUMBER 2-7 Page 1 of 8

LAST REVISED 6/96 APPROVED BY: JFK/FHHT

1.0 OBJECTIVE

OHM Remediation Services Corp. (OHM) will provide equipment for use that it is proper
working order and free from all safety deficiencies. One component to accomplish this
objective is routine equipment inspection.

PURPOSE

** The procedure provides for the systematic in._.cuon of mechanized equipment including
heavy equipment and other diesel or gasoline powered equipment to ensure periodic
maintenance is conducted, safety equipment is operable, and if necessary, the removal from
service units which are found to be defective. OHM shall maintain a comprehensive
equipment inspection plan that meets the requirements for heavy equiprent as found in

29 CFR 1926, Subpart O.

32

33

3.4

INSPECTION REQUIREMENTS

3.1 Berore any piece of heavy equipment or other diesel or gasoline powered
o equipment is used, it must be inspected by the equipment's operator and
cetermined to be in a safe operating condition.

The equipment operator shall use the heavy equipment inspection form similar to
the sample which is attached in Appendix A. Records of inspection shall be
maintained at the project site and be available upon request of client
representatives, regulatory agency officials, and OHM auditors. These records
shall become part of the official project file.

All machinery and equipment shall be inspected daily (when in use) to ensure
proper working order. A thorough weekly inspection will be performed and
documented using the form in Appendix A. The equipment operator is designated
as the competent person to conduct the daily inspections.

Any piece of equipment which have deficiencies found during the daily or weekly
inspection which would create a hazardous condition for the operator or other
personnel on the job must be removed from service and repaired before allowing it
to operate. Examples of this type of deficiency would include brake problems;
drifting hydraulics; broken, shut down, or dead man switches.

B ey
-
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4.0 HEAVY EQUIPMENT REQUIREMENTS

The equipment operator is responsible to make daily inspections of their equipment and to
note any deficiencies. These deficiencies, no matter how minor, should be reported
immediately to the site supervisor. In this way, many potential breakdowns of the
equipment or potential safety hazards can be avoidea by corrective maintenance.

Test shall be made at the beginning of each shift during which the equipment is to be used
to determine that the operating systems are in proper working condition and that all
required safety devices are in place and functional.

4.1 Safety Checks:

[RTAN

Check the engine oil level. [f low, add enough to bring the level to the full

"~ mark.
" Check the coolant level. Add water coolant if level is low.

- Check fuel level. Refill if necessary.

Check tires for proper inflation, worn spots, cuts or breaks and objects
imbedded in or between the tires. Correct or report conditions when found.

' Check under the vehicle for signs of oil, water, fuel, or other leaks. If leaks are

Vel

seen, report them to your supervisor.

Check head, tail, and clearance lights. If any are burned out, damaged, or
missing, report them at once.

Check batteries at least once a week for proper electrolyte level, leaks, and
loose connections.

Report any change in steering play or vibration in the steering mechanisms.
Check the homn. If inoperative, have it repaired.
Check the condition of the windshield, rear view mirrors and other glass.

Report broken, cracked or missing glass. Clean all dirty or wet glass. Adjust
rear view mirrors.

" Check belts on air compressor, generator, water pump, and any other. If loose

or torn, report to your supervisor.

-
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Check special equipment such as wrenches, jacks, fire extinguisher, etc.
Report any that are missing or unserviceable.

Check the tracks for any loose bolts, nuts, proper adjustment, unusual wear
patterns, cracks etc.

Check the boom and buckets for cracks, bent members, wom teeth and cutting
edgcs.

Check fluid level of the hydraulic system.
Check for dirty or inoperative ai cleaners and filters.
Check for proper brake operation.

Check to make sure the equipment is equipped with a back-up alarm and the
alarm is working properly.

Make a complete walk-around inspection of the unit. In this manner damage
may be detected before the machine is put into operation.

~ When walking up to or around the unit, observe its condition and notice if
anyone or anything is on or under it. By checking now, you may prevent injury

or damage when you start out.’
If applicable, drain water off of the lubricating oil sump daily.

In cold weather, bleed the air tank and, if equipment is equipped, use the
alcohol injector pump.

All guards protecting rotating shafts, pulleys, and pinch points are in place.

42 Unsafe or Deficient Equipment Whenever any machinery or equipment is found

to be unsafe, or whenever a deficiency which affects the safe operation of
equipment is observed, the equipment shall be immediately taken out of service
and its use prohibited until unsafe conditions have been corrected.

4.2.1 A tag indicating that the equipment shall not be operated, and that the
tag shall not be removed, must be placed in a conspicuous location on
the equipment. Where required, lockout procedures shall be used. On
the back of the tag, the problem with the equipment, inspector's pame,
employee number and date should be written.

—— ey
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4272

The tag must remain in its attached location until it is demonstrated that
the equipment is safe to operate.

When corrections are complete, the machinery or equipment shall be
retested and reinspected prior to being returned to service.

4.3 Equipment Requirements

4.3.1

S
L
N

433

435

4.3.6

4.3.7

i
L2
o

Seats or equal protection must be provided for each person required to

R e

—_An
riae on CYULpIiiClit.

Equipment operated on the highway shall be equipped with headlights,
taillights, brake lights, and backup lights and tumn signals wsxble from
the front and rear.

All equipment with windshields shall be equipped with powered wipers.
Vehicles that operate under conditions that cause fogging or frosting of
windshields sha!l be equipped with operable defogging or defrosting
devices.

Mobile equipment, operating within an off-highway job site not open to
public traffic, shall have a service brake system and a parking brake

svctem canable of stonnine and hnlrhna the equinment while f'n]]_v

VoAl Ve GULY VA S r 5 FAAAL AAVARLaAl S el pradiad

loaded on the grade of operation.

All vehicles which will be parked or moving slower than normal traffic
on haul roads shall have a yellow flashing light or four-way flashers
visible from all directions.

No one shall be permitted in the truck cab during loading operations
except the driver and then only if the truck has a cab protector.

Steering or spinner knobs shall not be attached to the steering wheel
unless the steering mechanism prevents road reactions from causing the
steering handwheel to spin: when permitted, the steering knob shall be
mounted within the periphery of the wheel.

auinment with folding
quipment with fol wo

v lar
ft arms shall not be operated from a ground position unless

e ey
-
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44 Parking
44,1 Whenever equipment is parked, the parking brake shall be set.
4 AN T e el mam nam temmliraa mleall lhmers #len wolbo T Al Aol L Y
4.4.2 Equxp[ucut pcum:u Of1 aIl iniClineg slidll Lave i€ wiie€is CrioCKEd Or rack
mechanism blocked and the parking brake set
443 All equipment left unattended at night, adjacent to a highway in normal
use or adjacent to construction areas where work is in progress, shaH
have lights or reflectors, or barricades equipped with lights or reflectors,
to identify the location of the cquipment.
4.5 Towing
4.5.1 In the event that a disablz1 piece of heavy equipment requires towing,
towing devices used on any combination of equipment shall be
structurally adequate for the weight drawn and securely mounted.
P A LN Davemme chall cant lan svnemeittad lhatisrnne a e mhiala amAd thhoe smiana
“4.J.4L L ErSOMs Snail 1ot o< PCLUJ.LLLCU oeTWELH a 1IOW 5 VEeNnicie and Lub PLCLC
of towed equipment until both have been completely stopped with all
= brakes set and wheels chocked on both vehicle and equipment.
t/.
\'.

5.0 MAINTENANCE AND REPAIRS

\

5.1 Preventive Maintenance. Preventive maintenance procedures recommended by the
mnnzmrsEn adrrmnm alhall a FA11acrrad
ihaiiuiasi Cl olidll UC LUllU WU,

52 Equi Repairs. All machinery or equipment shall be shut down and positive
means taken to prevent its operation while repairs or manual lubrications are being
done. Equipment designed to be serviced while running are exempt from this
requirement.

53 Repairs. All repairs on machinery or equipment shall be made at a location which

will protect repair personnel from traffic.

5.4 Heavy machinery, equipment, or parts thereof which are suspended or held apart by
slings, hoist, or jacks shall be substantially blocked or cribbed before personnel are
permitted to work undemeath or between them.

el
h

Bulldozer and scraper blades, end-lcader hnr\{ﬂfe Hnmn hndt and similar
ape i0 simuiar

Wi oTy waatal vv—;vv At

equipment shall be either fully lowered or blocked when being repaired or when

PN
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5.6

5.7

not in use. All controls shall b2 in a neutral position, with the engines stopped and
brakes set, unless work being performed on the machine =7#+es otherwise.

Mechanized Equipment. Mechanized equipment shall be shut down prior to

- fueling operations.

No mod....ations or additions which affect the capacity or safe operation of
machinery or equipment shall be made without the manufacturer's written
approval.

5.7.1 [f such modificatin... or changes are made, the capacity, operation, and
maintenance instruction plates, tags, or decals shall be changed
accordingly.

5.72 In no case shall the original safety factor of the equipment be reduced.

6.0 GUARDING AND SAFETY DEVICES

......

[E31EUR

6.2

6.3

Reverse Signal (Back-up) Alarm. All self-propelled construction and industrir!

_ equipment, whether moving alone or in combination, shall be equipped with a

reverse signal alarm. Note: Equipment designed and operated so that the operator
is always facing the direction of motion does not require a reverse signal alarm.

6.1.1 Reverse signal alarms shall be audible and sufficiently distinct to be
: heard under prevailing conditions.

6.1.2 Alarms shall operate automatically upon commencement of backward
motion. Alarms may be continuous or intermittent (not to exceed 3-
second intervals) and shall operate during the entire backward

movement.
6.1.3 Reverse signal alarms shall be in addition to requirements for signal
persons.
Warning Device. A warning device or signal person shall be provided where there

is danger to persons from moving equipment, swinging loads, buckets, booms, etc.

Machinery Repair. No guard, safety appliance, or device shall be removed from
machinery cr equipment, or made ineffective except for making immediate repairs,
lubrications, or adjustments, and then only after the power has been shut off. All
guards and devices shall be replaced immediately after completion of repairs and
adjustments and before power is turned on.

[
-
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6.4 Seatbelts and Anchorage. Seatbelts and anchorages meeting the requirements of 49
CFR 571 shall be installed and worn in all motor vehicles (installation and usage
on buses is optional); two-piece seat belts and anchorages for construction
equipment shall comply with applicable federal specifications or SAE J 3&6a.

6.5 Protection. Suitable protection against the =lements, falling or flying objects,
swinging loads, and similar hazards shall be provided for operators of all
machinery or equipment; glass used in windshields or cabs shall be safety glass.

6.6 Guarding
6.6.1 All belts, gears, shafts, pulleys, sprockets, spindles, drums, flywheels,

chains, or other reciprocating, rotating or moving parts of equipment
shall be guarded when e:xposed to contact by persons or when they
otherwise create a hazard.
6.6.2 All hot surfaces of equipment, including exhaust pipes or other lines,
shall be guarded or insulated to prevent injury and fire.
a 6.6.3 Platforms, foot walks, steps, handholds, guardrails, and toeboards shall
‘ ~ bedesigned, constructed, and installed on machinery and equipment to
( provide safe footing and access ways.
6.6.4 Substantial overhead pfotection shall be provided for the operators of
~ < ' fork lifts and simile- material handling equipment.
6.6.5 Fuel tanks shall be located in a manner which will not allow spills or
overflows to run onto engine, exhaust, or electrical equipment.
6.6.6 Exhaust or discharges from equipment shall be so directed that they do
not endanger persons or obstruct view of operator.
6.7 Falling Object Protective Structures (FOPs). All bulldozers, tractors, or similar

equipment used in clearing operations shall be provided with guards, canopies, or
grills to protect the operator from falling and flying objects as appropriate to the
nature of the clearing operations.

6.7.1 FOPs for other construction, industrial, and grounds-keeping equipment
will be furnished when the operator is exposed to falling object hazarcs.

6.7.2 FOPs will be certified by either the manufacturer or a licensed engineer.

B
-t
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6.8 Rollover Protective Structures (ROPS).

6.8.1 Seat belts and rollover protective structures (ROPS) shall be installed

nrn’
ik

Crawler and rubber-tire tractors including dozers, push and pull
tractors, winch tractors, and mowers;

Off-the-highway self-propelled pneumatic-tire earth movers such as
trucks, pans, scrapers, bottom dumps and end dumps;

Motor grades;
Water tank trucks having a tank height less than the cab; and

Other self-propelled construction equipment such as front-end
loaders, backhoes, rollers, and compactors.

6.8.2 " ROPS are not required on:

' "frucks designed for hauling on public highways,

Crane-mounted dragline backhoes,

'._lgecuons of rollers and compactors of the tandem steel-wheeled and
self-propelled pneumatic nred type that do not have an operator's

ks e

station,
Self-propelled rubber-tired lawn and garden tractors and side boom

pipe laying tractors operated solely on flat terrain, not exposed to
rollover hazards, and

Cranes, drag lines, or eqmpment on which the operator's cab and

All equipment either rented or leased for use on OHM project sites and facilities must
comply with all of the requirements in this procedure. In addition, before anv picce of
.o . _equipment is accepted for use on an OHM project site or facility, a competent person must

narfarm a tharonah inenection nmna the form in Annendix A to ensure that the pqn‘pmgnf
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will be safe to use and operate wnhm the requirement for that type of equipment.

Procedure Number 2-7 Page 8 of 8
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DAILY HEAVY EQUIPMENT SAFETY INSPECTION CHECKLIST

4 EQUIPMENT L.D. NO.:

EQUIPMENT NAME:

ITEM INSPECTED

MONDAY

TUESDAY

WED.

WEEK OF:

THURSDAY

FRIDAY

SATURDAY

SUNDAY

Falling Object Protective Structure (FOP)

Roll-Over Protective Structure (ROP)

Seat Belts

Operator Seat Bar(s)

Side Shields, Screens or Cab

Grab Handles

Back-Up Alarm - Working

Lights

Guards

Hom

Anti-Skid Tread Steps Clear of Mud

Safety Signs (i.c. counterbalance swing area)

Fire Extinguisher

Oil (full and no leaks)

Clear Of Extra Materials

Controls function pfoperly

Hydraulic System (full and no leaks)

Parking brake  *’

Lift Arm and Bucket

Tires/Tracks

Steering

Inspectors Name and Employee No

NSTRUCTIONS - Inspect all plicable items indicated, cach shift. If an unsatisfactory condition is ohserved, suspend operation of the equipment and repor( the

insatisfactory condition to the site supervisor immediately.
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1.0 OBJECTIVE

OHM Remediation Services Corp. (OHM) employees, subcontractors, and visitors will be
protected from fall hazards, such as unprotected edges 6 feet or more above the next lower
level, by learning to recognize fall hazards and implement controls including the appropri-
ate selection, use, and maintenance of fall protection equipment. Note: OSHA regulation
requires fall protection at a height of 6 feet; however, a competent person (i.e. site
supervisor, site safety officer) will evaluate fall hazards at OHM projects/facilities
for work involving any potential fall of 4 feet or more, determine appropriate
controls, document the hazard evaluation in the site safety log, and implement
control measures. State OSHA programs may also impose more stringent fall
protection requirements.

20 PURPOSE

PRt

The purpose of this procedure is to address the elements of the Fall Protection Program
and to conform to the requirements found in 29 CFR 1926.500 - .503 (Subpart M) - Fall
Protection. In some cases this procedure incorporates specific OHM requirements, which
are more stringent than the OSHA regulation.

3.0 DEFINITIONS

The following are common definitions used to describe fall protection systems.

3.1 Anchorage/Tie-Off Point. A secure point of attachment for lifelines, lanyards, or
deceleration devices must have 5,000 pounds tensile strength per employee.
Common examples of adequate anchor points include eye bolts, beams, confined
space retrieval tripods, etc. Acceptable anchorage points should be selected under
the advice of the site competent person. The site competent person may seck the
advice of a structural engineer in any situation where the anchor point strength is
in question.
3.2 Body Belt. A strap that can be both secured around the waist and attached to a
lanyard, lifeline, or deceleration device. Body belts are intended to be used as a
-« = -+ restraining device which in conjunction with a lanyard would keep an employee
away from an unprotected edge or other fall hazard. Body belts must never be
used in situations where personnel are actually exposed to a fall hazard situation.

&

Body Harness. Straps that can be secuzed around the employee to distribute the
fall arrest forces over the thighs, pelvis, waist, chest, and shoulders with a dee-

33
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3.4

3.6

3.7

3.8

3.9

3.10

3.11

3.12

ring in the middle of the back to attach it to other components of a personal fall
arrest system.

Competent Person. A qualified individual (such as the site supervisor or site
safety officer) will serve as the competent person to oversee all job activity
involving fall hazards. The competent person will identify and evaiuate fall
hazards at work, and will select the appropriate fall protection system to eliminate
or control the fall hazard.

Deceleration Device. Mechanism such as a rope grab, a self-retracting lifeline, or
a shock absorbing lanyard that servces to dissipate a large amount of energy during
a fall arrest.

Guardrail System. A tixed barrier erected in compliance with Section 5.1 of this
procedure as an engineering ccntrol to prevent employees from falling to a lower
level.

Lanyard. Flexible line of rope, wire rope, or synthetic web with a connector at
each end to connect a body belt or harness to a deceleration device, lifeline, or
anchorage. Lanyards must have double-locking snaphooks, 5,000 pounds of
tensile strength, ard are usually limited to 6 fzet in length.

Leading FEdge. Edge of a floor, roof, or framework that changes location as
additional material is formed/constructed. The edge is considered an unprotected
or leading side/edge when not actively and continuously under construction. The
wall or bank of an excavation can be considered a leading edge during periods of
non-activity. An acceptable anchorage point (5,000 pounds of tensile strength) is
not required if personnel are not exposed to a fall hazard.

Low Sloped Roof. A roof having a slope less than or equal to 4:12 (vertical to
horizontal).

Personal Fall Arrest System. A system used to arrest an employee in a fall from a
working level. A complete system consists of an anchorage, connectors, body

harness, and may include a lanyard, deceleration device, lifeline, or a combina-
tion of these. OHM prohibits the use of body belts for a fall arrest system.

Portable Anchorage Point/Cross Arm Strap. A synthetic web with metal Dee-
rings which can be used in a choke hitch around a structural building member

used to connect the lanyard to an anchorage member when there is no eye bolt or
other means for direct attachment; must have 5,000 pound tensile strength per
employee.

———— e}
-t

Positioning Device System. A body belt/positioning belt or harness used in
combination with an anchorage and connectors to support an employee on an

Effective Date: [ August 1996
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W
s
s

.14

L2

3.15

3.16

3.17

3.18

elevated surface with both hands free and/or prevent an employee from approach-
ing a leading edge. A positioning device system must limit employee free fall to 2
feet or less. A positioning device must not be used in a fall arrest system.

Roll Out. The accidental disengagement or opening of a snaphook, which occurs
when there is an improper use of a snaphook with an attachment point. The force
of the fall arrest rebounds through the lanyard, the hook is driven up and around
the attachment, the gate is depressed, and the snaphook opens or rolls out. This
disengagement can be prevented by using locking snaphooks.

Roof. The exterior surface on the top of a building; not including floors or frame-

work serving as the temporary top surfacc while building construction is being
completed.

Rope Grab. A deceleration device that travels on a lifeline and automatically
engages the lifeline and locks to arrest the employee's fall. Operates by friction
and employs the principle of inertial locking and/or cam/lever locking.

Safety Monitoring System. A fall protection system that employs a competent
person, the "safety monitor”, to monitor the safety of employees during leading
edge work at elevated heights. This system is administered as part of a fall
protection plan, to be implemented only when the use of conventional fall
protection equipment would create a greater hazard for the existing situation.
Only personnel covered under the fa'l protection plan are allowed in an area
where a safety monitoring system is being used.

Swing Fall. A pendulum-type swing resulting from a fall. A large swing arc is
produced from lateral movement awzy from the anchorage point, momentum
builds and the victim usually strikes an obstruction or sharp object, which stops
the swing fall. Swing fall hazards can be controlled by maintaining an anchorage
point, which at a minimum is at or above the employee's shoulders.

Warning Line System. A barrier erected on a roof to warn employees that they
are approaching an unprotected roof side or edge, and which designates an area
where roofing work may take place without the use of a guardrail, safety net, or
fall arrest system to protect employees in the area.

4.0 RECOGNIZING FALL HAZARDS

Fall hazards and falling object hazards may be encountered by OHM personnel in the
following situations:

4.1

B R ——1

Working on levels 6 feet or more above the next lower level/ground with an open
side. Common situations might include work on top of frac tanks, carbon cells,

Effective Date: I August 1996
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5.0

pipe racks, open floors, excavations, wells, shafts, pits, tan'. trucks, rail cars,
manlifts or other elevated platforms.

42 Falling object/overhead hazards such as those encountered durirg work in an
excavation, during tank cleaning operations, working below scaffolds, or during
" demolition activities.
43 Trips, falls, or tangles in fall protection equipment.
GUARDRAIL SYSTEMS

Guardrail systems shall be used as an engineering control to eliminate hazards of unpro-
tected edges or open holes, such as work near the edge of an excavation, well, shaft or pit.
Note: OSHA prefers the use of engineering controls over personal protective equipment
for controlling hazards at work.

5.

52

S Specificati

Height of the top rail edge must be 42 inches + 3 inches above the working
level.

Midrails shall be installed midway between the top rail and working level.

- Guardrail system must be caﬁable of withstanding 200 pounds of force

applied outward or downward within 2 inches of the top edge of the guardrail
at any point. (Midrails must have 150 pound capacity.)

Guardrail system shall be constructed to prevent puncture or laceration to
personnel or equipment, or snagging of clothing.

Top rails and midrails shall be at least one-quarter of an inch-thick to prevent
cuts/lacerations. If wire rope is used, it must be flagged every 6 inches. Metal
strapping and rope are not acceptable for use.

Toeboards shall be installed whenever personnel are working above other
personnel to prevent tools or debris from being kicked out, falling, and
striking the people below.

System Use

o P;éomel shall not lean onguardraxls or rest equlpment agamst gua.rdralls '

Inspect guardrails reguiarly for defects, and replace/rebuild defective compo-
nents immediately.

Effective Date: 1 August [996
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6.0

.-7.0

COVERS

Holes (including skylights) in walking/working surfaces that present a potential for
employees to fall 6 feet or more must be protected using guardrails, personal fall arrest
systems, or covers. Holes that could permit vbjects to fall and strike personnel below must
also be protected with covers.

6.1 Covers shall oe capable of supporting at least twice the maximum axle load of the
largest vehicle expected to drive ove. the cover.

6.2 Covers shall be capable of supporting at least twice the weight of employees
expected to walk over the cover.

6.3 Covers shall be secured to prevent displacement by wind, equipment, or employ-
ees.
6.4 Covers shall be marked with signs or other hazard warnings such as '"Do not

remove - open hole."

PERSONAL FALL ARKEST SYSTEMS

These systems shall be used when engineering controls are not feasible to control a fall

‘hazard of 6 feet. Improper selection and use of fall protection equipment, or failure to use

fall protection equipment can lead to serious accidents or fatalities resulting from unpro-
tected falls, swing falls, rollout, or failure of fall arrest system components.

7.1 System Specifications

« Components of a personal fall arrest system include a body system (harness),
connecting device (rope or web lanyard, shock absorbing lanyard, self-
retracting lifeline), and a tie-off or anchorage point (5,000 pounds per worker;
eye bolt or beam).

»  Only ANSI approved fall protection equipment shall be used.

e  Use lanyards with locking snaphooks only. Non-locking snaphooks are not
acceptable, since they may contribute to roll out.

. » .. Dee-rings, snap hooks, and attachment straps must have 5,000 pound tensile
strength.

Effective Date: | August 1996
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7.2 System Use

Use a portable anchorage point (cross arm strap) to connect the lanyard to the
anchorage point when there is no eye bolt for direct attachment. Hitching the
lanyard onto itself as a choker is never allowed.

Attach connecting devices to the dee-ring in the middle of the back.

Locate anchorage points at or above the dee-ring attachment point in the
middle of the back.

Do not work above the tie-off anchor point. If it is necessary to work abtove
the tie-off point, reposition the tie-off anchor point to a point above the
middle of the back.

Choose an anchor point that is located well above the lower level. A 6 foot
man, with a 6 foot lanyard, plus 3.5 foot maximum shock absorbing exten-
sion requires a minimum clearance of 15.5 feet from anchor point to ground
to avoid striking the ground during a fall.

When no overhead structures exist or qualify as acceptable anchorage, a crane
or forklift may be used if it has sufficient capacity.

Do not tie off around sharp edges, which may cut anchorage straps and
lanyards.

Destroy and discard all components of a fall arrest system (e.g. harness,
lanyard) after a fall, and replace them with new fall arrest equipment. NOTE:
Specific fall arrest components like retractable lifelines may be sent to the
manufacturer for testing and returned to service with approval of the regional
health and safety director.

Maintain fall arrest systems that are free of debris, rust, and corrosion; protect
them from crushing and sharp surfaces. Appropriately clean and dry compo-
nents before storing them in a safe place. '

Dispose of chemically contaminated components properly at the conclusion
of a project or when the chemical contamination could have an adverse effect
on the device.

System comﬁbnents shall be used only for eﬁployw fall protection and not to
hoist equipment or materials.

-
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8.0

7.3 Inspecting Components
Inspect systems using the following guidelines:

Harnesses and Dee-Rings

« Hold with two hands, bend, and look for broken fibers, cuts, and pulled
stitches.

«  Dee-rings shall pivot freely. Inspect for distortion, cracks, and breaks.

« Inspect for wear, frayed or cut fivers, or distortion of buckles. Rivets must be
tight and immovable with the fingers. Bent rivets may fail under stress.

« Inspect for frayed or broken strunds. Look for tufts on webbing surface.
» Inspect for wear of repeated buckling and unbuckling on the tongue or billet.

e Look for loose, distorted grommets. There shall be no additional punched
holes.

Lanyards
+ Inspect for frays by twisting the rope.

+ Inspect for failing hook latches, absence of locking latches, or a change in
shape of the metal eye on lanyards or hooks.

«  Examine for rips or tears in shock absorbing lanyard sections.

s  Self-retracting lifelines must be inspected annually by the manufacturer.

WARNING LINE SYSTEMS

Warning line systems are often combined with other fall protection systems to provide fall
protection for work on low-sloped roofs. Personnel working on low-sloped roofs with
unprotected sides 6 feet or more above the next lower level must implement fall protec-
tion to include one of the following:

" o Warning line and guardrail system
e  Warning line and safety net system
«  Warning line and personal fall arrest system —_———
e Warning line and safety monitoring system, or
«  Guardrail, safety net, or personal fall arrest system

Effective Date: | August 1996
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9.0

8.1 System Specifications

Wwarning lines consist of ropes, wires or chains, and supporting stanchions.
Flag warning lines every 6 feet with high visibility matenial.

With the warning line erected, stanchions shall be capable of resisting at least
16 pounds applied horizontally, perpendicular to the waming line, without

tipping over.

The lowest point (sag) of the lines must be at least 34 inches from the work
surface and no more than 39 inches from the work surface.

The wamning line shall have a minimum tensile strength of 500 pounds.

8.2 System Use

Erect warning lines around all sides of the roof work area.

Erect warning lines at least 6 feet from the roof edge when mechanical
equipment is not being used.

When mechanical equipment is in use, erect warning lines at least 6 feet from
the edge parallel to equipment operation, and at least 10 feet from the edge
that is perpendicular to equipment operations.

No employee is allowed in an area between a roof edge and a warning line
unless performing designated work tasks in that area.

Mechanical equipment can be used and stored only in areas where employees
are protected by warning lines, guardrails, or a personal fall arrest system.

Access points, storage and hoist areas shall be connected to the work area by
a path formed with two warning lines. When this path is not in use, it shall be
barricaded with rope, wire, or chain, equivalent in strength and height to the
wamning line, to prevent employees from walking directly into the work area.

SAFETY MONITORING SYSTEM

This system may be used in combination with a warning line system to provide fall
protection during work on low-slope roofs. It may be used alone as a fall protection
system during work on low-sloped roofs 50 feet or less in width, or as otherwise specified
in a fall protection plan. Use of this system requires approval of the Regiomal Health and
Safety Director.

Effective Date: | August 1996




10.0

11.0

hel
-b

9.5

9.6

safety monitor" to recognize fall hazards and warn mployees

The safety monitor shall be on the same walking/working surface and within
visual distance of the employees being monitored.

The safety monitor shall be close enough to communicate orally with employees.

ety monitor shall not have other

i

<a
safety monitor's attention.

Mechanical equipment shall not be used or stored in areas where safety monitor-
ing systems are used for roofing operations on low-sloped roofs.

No employees other than those performing roofing work covered under the fall
protection plan shall be allowed in an area covered by the safety monitoring
system.

PROT ON

Employees are required to wear hardhats in areas where falling object hazards exist, and
to implement one of the following:

10.1  Erect toeboards, screens or a guardrail system to prevent objects from falling
from the work surface.

10.2  Erectacar opy ucture or a dcbris net, to catch objects if they do fall, and keep
objects a fr the edge of the surface.

10.3  Barricade areas where objects could fall, keep employees out of barricaded areas
and keep objects away from the edge of the work surface.

OTHER FALL PROTECTION SYSTEMS

11.1  Work on manlifts or other elevated platforms can expose personnel to fall
hazards. Guardrails, midrails and possibly toeboards shall be installed on manlifts
or other elevated platforms, and personnel shall tie off to the boom or basket
during work activities. A personal fail arrest system shall be used when the above
engineering controls cannot be implemented due to clearance restrictions.

11.2 A number of other fall protection systems can be used with approva] of the

Regional Health and Safety Director. These systems include safety nets, con-

trolled access zones, a fall protection pian, or a combination of these. These

LGRS SRR LAJLGe, € 242l e e 25 d COIIIDIIIAUIVI U Uit A LEGD

systems are less likely to be used on OHM projects due to the nature of the work
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and the selection of guardrails. covers, and personal fall arrest systems to better
provide fall protection.

11.3  Ciher industry standards that involve fall hazards are 29 CFR 1926
Subpart L, the Scaffolding standard, Subpart X, Floor and Wall Openings and
Stairways and Ladders.

11.4  If afall hazard situation arises at an OHM project site or facility, and is not
addressed by this procedure, then it will be the responsibility of the site supervi-
sor to contact the regional health and safety director to determine what method
will be used to control the fall hazard.

12.0 TRAINING

The following statements describe the requirements of the OHM fall protection training

program.

12.1  Training must be provided to all employees who may be exposed to fall hazards

12.2

12.4

during the course of their work. Training will teach employees to recognize fall
hazards and falling object hazards at work and to implement procedures to control
these hazards.

The program shall address procedures for erecting, maintaining, disassembling,
inspecting and storing fall protection equipment, as outlined in sections 5 through
11 of this procedure.

Retraining shall be conducted for situations where an employee is believed to
lack the skill and understanding to recognize and control fall hazards at work,
which may include changes in the workplace or changes in the types of fall
protection systems or equipment to be used.

Effective Date: | August 1996
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LAST REVISED 10/95 APPROVED BY: JFK/FHH

1.0 OBJECTIVE

In work situations where heat stress may be 4 factor, OHM Remediation Services Corp.
(OHM) will attempt to prevent heat related illness by use of work-rest schedules,
physiological monitoring and/or personal cooling devices.

2.0 PURPOSE

This procedure describes the causes, symptoms, treatment, and prevention of heat-related

illness.

3.0 GENERAL INFORMATION

. 31

Y S

L 3.2

Heat-related illnesses are caused by the body's inability to dissipate metabolic heat
in conjunction with excessive environmental heat and wearing PPE.

A period of adjustment or acclimatization is necessary. before maximum tolerance
to heat is acquired. Most workers require 7 to 10 working days of gradually
increasing workload to become fully acclimatized.

4.0 HEAT-RELATED ILLNESSES

4.1

4.2

Heat rash can be caused by continuous exposure to hot and humid air and skin
abrasion from sweat soaked clothing.

Signs and Symptoms: The condition is characterized by a localized red skin rash
and reduced sweating. Aside from being a nuisance, the ability to tolerate heat is
reduced.

Treatment: Keep skin hygienically clean and allow it to dry thoroughly after using
chemical protective clothing.

Heat cramps are caused by profuse perspiration with inadequate fluid intake and
salt replacement. This often robs the larger muscle groups (stomach and
quadriceps) of blood which can make them cramp.

Signs and Symptoms: Muscle spasm and pain in the extremities and abdomen.

Effective Date: | August 1996
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4.3

4.4

et DA

Treatment: Remove affected person to a cool place and give sips of clear water or
an electrolytic drink (for example, Gatorade). Manual pressure may also be applied
to the cramped muscles.

Heat exhaustion is a mild form of shock caused by sustained physical activity in
heat and profuse perspiration without adequate rluid and salt replacement.

Signs and Symptoms: Weak pulse; shallow breathing; pale, cool, moist (clammy)
skin; profuse sweating; dizziness; fatigue

[reatment: Remove affected person to a cool place and remove as much clothing
as possible. Give sips of water or electrolytic solution and fan the person
continually to remove heat by convection. CAUTION: Do not allow the affected
person to become chilled - treat for shock if nec=ssary.

Heat stroke is the most severe form of heat stress; the body must be cooled
immediately to prevent severe injury and/or death. THIS IS A MEDICAL
EMERGENCY!!

s_mm_smp_;gms Red, hot, dry skin; body temperature of 105 degrees
** Fahrenheit or higher; no perspu-auon nausea; dizziness and confusion; strong, rapid
pulse; coma

- Treatment: Heat stroke is a true medical emergency. Transportation of the victim

007 4o a medical facility must not be delayed. Prior to transport, remove as much

clothing as possible and wrap the victim in a sheet soaked with water. Fan
vigorously while transporting to help reduce body tempe.ature. Apply cold packs,
if available; place under the -~ms, a ound the neck, or any other place where they
can cool large surface blood vessels. If transportation to a medical facility is
delayed, reduce body temperature by immersing victim in an ice/water bath
(however, be careful not to over chill the victim once body temperature is reduced
below 102 degrees Fahrenheit). If this is not possible, keep victim wrapped in a
sheet and continuously douse with water and fan.

5.0 SPECIFIC REQUIREMENTS

5.1

52

The environmental hazards section of site health and safety plans will address heat
stress if the ambient temperature is expected to exceed 65 degrees Fahrenheit.
Guidance for heat stress prevention can be found in the American Council of

~ Governmeatal Industrial Hygienists' (ACGIH) current year edition of the TLV

(Threshold Limit Values).

The site health and safety plan will discuss work-rest cycles and pto sions for
monitoring the level of heat stress (i.e., pulse rate).

Effective Date: | August 1996
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5.4

5.5

5.6

5.7

Workers are to be advised not to drink caffeinated or alcoholic beverages because
they increase the rate of body water loss.

Incrzased dietary salt or lightly salted (0.2 percent) water is adequate to replace lost
salt. Salt tablets are not to be used.

If juice or electrolyte drinks are used, they should be diluted prior to drinking.

Thirst is not an adecuate indicator of body water loss. Workers are to drink at least
small amounts of water on each break.

Workers are to rest when any of the symptoms described above are present. The
buddy system is mandatory, as most often the potential victim will not be aware of
any symptoms. Watch out for each other.

Effective Date: | August 1996
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1.0 OBJECTIVE

No individual will enter an area where the use of respiratory protective equipment is
required unless the person has been trained in the selection, use, care and limitations of
the respirators, and the proper : =spirator has been selected for the task, and the individual
is fit tested for that respirator.

2.0 PURPOSE

The purpose of this procedure is to provide information and guidelines for the selection,
use, and care of respiratory protective equipment for all OHM Remediation Services
Corp. (OHM) and contractor personnel. This procedure complies with the requirements
of 29 CFR 1910.134 Respiratory Protection.

3.0 GENERAL
3.1 The use of engineering controls should be the primary method to limit employee
exposure to respiratory hazards. .
3.2 Respirators shall be worn when engineering controls are unsuccessful and:
. The established PEL (Permissible Exposure Limit) or TLV (Threshold

Limit Value) for the particular material is approached or exceeded, as
measured by direct reading and/or integrated air sampling applicable for
the suspected contaminant.

. As deemed appropriate by the regional health and safety
director or designee.

33 Respirators can only be issued and worn by individuals who have been properly
trained and fit tested.

34 The respirator program coordinator for each region will be the regional health and
safety director.

3.5 The regional health and safety director will evaluate annually the effectiveness of
the respirator program and denote deficiencies to the vice president of health and

safety.

Effective Date: | August 996
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3.6

Only respirators approved by the National Institute for Occupational Safety and
Health (NIOSH) and the Mine Safety and Health Administration (MSHA) which
are appropriate for the potential hazard shall be wom when potential exposure
involves a toxic material.

SELECTION OF RESPIRATORS

NZh S \ 1A WnY

40 S
4.1
4.2
43
o 4.4

Engineering controls should always be the primary control method of employee
exposure to airborne contaminants (i.e. elinuination of contamination source,
ventilation of area, barriers, remote handling methods, etc).

Once the need for respiratory protecticr has been established, the respirators shall
be selected on the basis of the hazards to which the worker is exposed.

42.1 Selection criteria should include:
» Identity of airborne hazard
»  Physical form of contaminant
+ The current concentration of the contaminant
+ Potential maximum concentration of the contaminant

¢  Whether the contaminant may be present in concentrations to be
immediately dangerous to life or health (IDLH)

» The possibility of oxygen deficiency

e A suitable approved cartridge is available
o  The useful life of the respirator cartridge
+ The escape routes available

e  Whether the respiratory devices are intended for emergency use, for
periodic use, or for stand-by purposes

Other relevant information based on site conditions may be considered to
determine type of respirator to be used.

OHM does not routinely permit the use of one half face piece air purifying
respirators and disposable dust masks. The regional healthiand safely director or
designee must approve the use of either of these devices.
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5.0

6.0

7.0

MEDICAL SCREENING

5.1

5.2

53

Prior to assigning personnel to perform tasks requiring the use of respirators, the
employee shall be medically qualified in compliance with requirements of 29
CFR 1910.134(a)(10) and 29 CFR 1910.120(%).

Employees not physically and psychologically capable of wearing respirators

* shall not be assigned to work requiring the use of respirators.

The medical status of each employee is to be periodically evaluated as outlined in
SOP 3-1, Occupational Health Examination Program. Additional evaluations
may be deemed necessary if the physical/medical status of the employee changes.

FIT TESTING

6.1

6.2

Fit testing will be performed in accordance with accepted fit test procedures by
the regional health and safety director or their designated employee who has been
trained and qualified to do so. Fit testing will take place at least annually or as
required by other specific OSHA standards (i.e. 29 CFR 1926.62). Additionally,
fit testing will be performed whenever a new respirator has been issued; there is a
change in facial features, for example, weight loss/gain, accident or dental
changes; or difficultly in achieving a satisfactory positive/negative fit test. Site
specific fit tests will take place when requested by the client. A copy of the
Respirator Fit Test Record follows this procedure.

Records of fit testing shall be maintai).ed by the employee's division office and/or
the corporate health and safety department. These records will include the
manufacturer, model, and size of respirator the employee used in the fit test and
the procedures used to perform the it test.

RESPIRATOR USE INSTRUCTIONS

7.1

7.2

7.3

Respirators must be used only by those employees who have been properly
trained and qualified on the specific type of respirator to be worn.

All employees whose job assignment requires the use of respirators shall be given
respxrator training and be fit tested prior to being initially assigned to a field
project or job requiring respirator usage. A review of operation and maintenance
will be performed annually, typically dunng the HAZWOPER refresher, on each
type of respirator worn by the individual. Documentation of this training will be
maintained in the Corporate Health and Safety Office.

Only respirators ard/or cartridges approved by NIOSH/MSHA and appropriate
for the hazardous atmosphere to be encountered will be used.

Effective Date: | August 1996
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7.4

7.5

7.6

7.7

7.8

8.0

8.1

8.2

CAUTION: Air-purifying respirators are not to be used where an oxygen
deficiency (less than 19.5 percent) exists. Only air-supplied full face respirators
with an emergency escape cylinder or self-contained breathing apparatus will be
womn when an oxygen deficiency exists. The regional health and safety director
must approve any entry into an oxygen deficient atmosphere.

OHM personnel will not enter atmospheres recognized exceeding the IDLH
concentration for a particular material without approval of the regional health and
safety director. Only air-supplied full face respirators with an emergency escape
cylinder or self-contained breathing apparatus will be worn in IDLH atmospheres.
CAUTION: A respirator does not protect against excessive heat or against
hazardous substance that can attack the body through the skin.

Contact lenses shall not be worn in contaminated atmospheres requiring the use
of respiratory protection.

A person wearing a respirator must be clean-shaven in the area of the face piece
seal. Long hair, sideburns, and skull caps that extend under the seal are not
allowed. Glasses with temple pieces extending under the seal are not allowed.
Persons with facial conditions that prevent a proper seal are not allowed to wear
respiratory protection until the condition is corrected. Facial conditions which
may cause a seal problem include missing dentures, scars, severe acne, etc.

A minimum of three (3) people must be assigned to each operation involving use
of airline egress systems. That two (2) people operating in a buddy system and
one (1) person as a cylinder watch. This person may have collateral duties as

long as they are in the same general vicinity and the duties would not interfere
with monitoring the egress system.

TION
Respirators shall be inspected by the user before and after each day's use.
Respirators not used routinely (e.g. emergency use respirators) shall be inspected

once a month.

Inspection procedure for air purifying respirators (full-face piece and one half-
face piece cartridge/canister respiraiors)

8.2.1 Examine the face piece for:
« Excessive dirt.
o  Cracks, tears, holes, or distortion from improper storage.

» Inflexibility.

Effective Date: | August 1996
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Incorrectly mounted lens or broken or missing mounting clips.

Cracked or broken air purifying element holder, badly wormn threads,
or missing gaskets.

O @

Breaks or cracks.

Broken or malfunctioning buckles. Excessively worn serrations on
the head harness which may permit sllppagg

1

nine exhalation vaive for the following after removing cover:
Foreign material.

Cracks, tears, or distortion in the valve material.

Improper insertion of the valve body into the face piece.

Cracks, breaks, or chips in the valve body, particularly in the
sealing surface.

Missing or defective valve cover.

Improper instailation of the valve into the valve body.

Examine the air purifying elements (cartridge or canister) for:

Missing cartridge adapter gasket

Incorrect instailation, loose connections, missing or worn gaskets,
or cross threading in the cartridge adapter.

Cracks or dents in outside case or threads of filter or cartridge
/canister.

If the device has a corrugated breathing tube, examine it for:

e

-~

Broken or missing end connections.

Effective Date: 1 August 1996
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»  Missing or loose hose clamps.

» Deterioration, determined by stretching the tube and looking for
cracks.

8.3 Inspection procedure for air-suppiied respirators (full face piece air line
respirators and self contained breathing apparatus (SCBA)) should be as follows:

8.3.1 If the device has a tight-fitting face piece, follow the procedures
outlined for air purifying respirators, except those pertaining to the air
purifying elements.

8.3.2 The inspection of air-supplied respirators should include checks on the
following items:

« Tightness of connections
«  Condition of all rubber parts

«  Air cylinder (SCBA & egress) must be fully charged and the
. hydrostatic test certification must be current(Fiberglass/ composite
cylinders-3 years/steel cylinders-5 years).

;; » Regulators and warhing devices function properly.

+ Each unit (SCPA & egress units) must have a distinct identification
number permanently affixed or engraved on the regulator. The
manufacturers serial number may be used.

8.4 A record of respirator inspections including date and inspectors initials and
employee number will be maintained for all respiratory protective equipment
designated for emergency response. Ergress units and SCBAs shall be inspected
on a monthly basis. The SCBA inspection form follows this procedure.

8.5 Inspection of hoop-wrapped air cylinders will follow the recommendations set
forth in the Compressed Gas Association, Inc. publication CGA C-6.2-1988
"Guidelines for Visual Inspection & Requalification of Fiber Reinforced High
Pressure Cylinders" and will be examined for the following five types of damage.

8.5.1 Abrasion is damage caused by wearing, grinding, or rubbing away by
friction. Abrasions less than 0.005 inch (0.127 mm) deep are
acceptable and should have no adverse effects on the safety of the
cylinder. Abrasions with isolated groups of fibers exposed or flat spots /
with a depth greater than 0.005 inch (0.127 mm) but less than 0.0075 k
inch (0.191 mm) are acceptable if the damaged is repaired. Cylinders

Effective Date: 1 August 1996



. " RESPIRATORY PROTECTICN " Procedure Number 4-2 Page 7 of 13

853

Y 8.5.4

855

abraded in excess of 0.0075 inch (0.191 mm) should be taken cut of
service until professionally inspected.

Cuts are damage inflicted by a sharp objects. Cuts or scratches less than
0.005 inch (0.127 mm) deep are acceptable regardless of length,
number, or direction. For cuts greater than 0.005 inch (0.127 mm) deep
and up to a depth of 0.015 inch (0.038 mm) with a maximum 1 or 2

inch (25.4 or 50.8 mm) length transverse to the fiber direction, the
cylinder should be removed from service until repaired. Cylinders with
cuts greater than 0.015 inch (0.038 mm) with a maximum greater than 2
inches (50.8 mm) length transverse to the fiber direction or with bare
metal showing through must be condemned.

Impact damage is caused by a cylinder striking or being struck by
another object. Impact damage is considered slight if a frosted area is
noted in the impact area. These cylinders may be returned to service.
Impact damage is severe if evidence of fiber cutting, delamination, and
possible structural damage is apparent. Cylinders sustaining severe
impact damage should be evaluated using the guidelines for cuts and
structural damage.

Structural damage is damage which causes a visual change in original
cylinder configuration. This change can include any evidence of bulges,
a cocked end fitting, concave areas on the domes or on the cylinder
section, or, if by visual inspection of the cylinder interior, there is
evidence of damage involving deformation of the liner. Structurally
damaged cylinders must be immediately removed form service and con-
demned.

Heat or fire damage to a cylinder is evident by discoloration, charring,
or burning of the composite, labels, paint, or plastic components of the
valve. Such damage would cause a cylinder to be removed from service
and condemned. Note: If the cylinder is only soiled from smoke or
other debris and is found to be intact underneath, it may be returned to
service.

9.0 CLEANING OF RESPIRATORS

9.1 Respirators assigned and worn by one individual must be cleaned after each day's
use. Visitors' or multi-assigned respirators must be cleaned and disinfected after
each use.

9.2 Extreme caution must be exercised to prevent damage from rougmd,ling
during the cleaning procedure.

Effective Date: | Augus: 1996
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9.3 After cleaning, respirators must be reassembled.

9.4 A respiiator spray disinfectant is approved as disinfectant between continuous use
but not for cleaning and sanitizing after each day's use.

9.5 Cleaning procedure for individually assigned respirators.

9.5.1

9.5.2

1953

T 954

955

Washing: The respirator must be disassembled and washed with a mild
liquid detergent in warm water. A brush should be used. To avoid
damaging the rubber and plastic in respirator face pieces, use a soft
bristle brush and a cleaner/water solution preferably between 90 and
100°F.

Rinsing: The respirator should be rir<ed thoroughly in clean water
(140°F maximum) to remove all traces of detergent. This is very
important to prevent skin irritation from the detergent.

Disinfection: The respirator should be immersed in a solution: of water
and chlorine in a hypochlorite solution made from household bleach
(50:1 ratio or approximately 2 cap fulls per gallon) to disinfect the
respirator. The immersion should last for at least two minutes.

Rinsing: The respirator should be rinsed thoroughly in clean water
(140° F maximum) to remove disinfectant solution. This step is
important to prevent dermatitis.

Drying: The following drying methods may be used: draining and
drying on a clean surface; draining and drying when hung from racks
(take care to prevent damage); or towel drying with a soft cloth or paper
towels.

9.6 Cleaning procedure for visitor or multi-assigned respirators

9.6.1

9.6.2

Washing: The respirator must be disassembled and washed with a
brush in a cleaning solution in warm water. To avoid damaging the
rubber and plastic in respirator face pieces, use a soft bristle brush and a
cleaner/water solution preferably between 90 and 100°F.

Rinsing: The respirator should be rinsed thoroughly in clean water
(140°F maximum) to remove all traces of detergent. This step is
important to remove all traces of detergent.

Effective Date: | August 1996
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9.6.3 Disinfection: The respirator should be immersed in a solution of water
and chlorine in a hypochlorite solution made from household bleach
(50:1 ratio) to disinfect the respirator. The immersion should last for a
least two minutes.

9.6.4 Rinsing: The respirator should be rinsed thoroughly in clean water
(140°F maximum) to remove disinfectant solution. This step is
important to prevent dermatitis.

9.6.5 Drying: The following drying methods may be used: draining and
drying on a c.zan surface; draining and drying when hung from racks
(take care to prevent damage); and drying in steel storage cabinets with
built-in circulation fans. (Solid shelves should be replaced with steel
mesh).

10.0 MAINTENANCE OF RESPIRATORS

10.1

10.2
10.3

10.4

Respirator maintenance shall only be performed by trained personnel.

Manufz sturer's approved replacement parts raust be used. Substitution of parts
from a different brand or type of respirator invalidates the technical approval of
the respirator.

Maintenance performed on a self-contained breathing apparatus shall be done
only by an individual who has been certified by the manufacturer.

Survivair air supplied respirators (SCBA and egress units) shall be flow tested on
an annual basis and overhauled every three years by an authorized factory repair
facility. It is OHM's policy to test all air supplied respirators, without regard to
manufacture's requirement, on this basis unless the manufacturer’s requirement is
more strict.

11.0 STORAGE OF RESPIRATORS

11.1

11.2

113

When not in use, respirators must be stored to protect them from dust, sunlight,
heat, extreme cold, excessive moisture, damaging chemicals, and physical

damage.
Respirators must be stored in reusable plastic bags between shifts.

The respirator storage environment must be clean, dry and away from direct sun-
light. Upright cabinets and wall-mounted cases are suggested.

——
~t
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12.0

P

13.0

e

BREATHING AIR

12.1

12.2

Breathing air shall meet at least the requirements of the specification for Grade D
breathing aic or better (D, E, or G not A, K, or L) as described in the American
National Standard Commodity Specification for Air ANSI/CGA G-7.1-1989.

12.1.1  Grade D breathing air, as per ANSI/CGA G-7.1 - 1989, shall contain
between 19.5 and 23.5 percent oxygen with the balance predominantly
nitrogen, a maximum of 5 mg/m’ oil (condensed), a maximum of 10
ppm carbon monoxide, no pronounced odor, and a maximum of 1000
ppm carbon dioxide.

12.1.2  Grade E breathing air, as per ANSI/CGA G-7.1 - 1989, shall contain
between 20 and 22 percent o~ygen with the balance predominantly
nitrogen, a maximum of 5 mg/m’ oil (condensed), a maximum of 10
ppm carbon monoxide, ro pronounced odor, a maximum of 500 ppm
carbon dioxide, and 25 ppm total hydrocarbon content (as methane).

12.1.3  Note: The quality verification for oil is not required for synthesized air
whose oxygen and nitrogen components are produced by air
liquefaction. Carbon monoxide quality verification is not required for
Grade D breathing air if synthesized air when nitrogen component was
previously analyzed and meets National Foundry (NF) specification and
when the oxygen component was produced by air liquefaction and
meets United States Pharmacopeia (USP) specification.

Quality Verification. Breathing air suppliers must provide certification of
analysis stating conformance, as 2 minimum, to Grade D breathing air standards
as referenced in 12.1.1 for each cylinder and/or air lot.

RECHARGING BREATHING AIR CYLINDERS

13.1

13.2

133

An egress cylinder is fully charged at a pressure of 2550 pounds per square inch
(psi). A 45 cubic foot 30 minute low pressure SCBA unit is fully charged at a
pressure of 2216 psi.

Recharge the cylinders with pure, respirable compressed air which as a minimum,
conforms to ANSI/CGA G-7.1 - 1989 Grade D breathing air standards. Never
recharge a cylinder with oxygen.

Block or otherwise stabilize a cylinder to be recharged so that it will not fall or
forcibly strike another object, cracking the cylinder connection during charging.

Cylinders do not need to be submerged in water during charging.

Effective Date: | August 1996
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N

13.4

13.5

13.6

13.7

13.8

A standard breathing connection should be used to recharge a cylinder. CGA
connection No. 346 is used for SCBA units and CGA connection No. 1310 is
used for egress cylinders.

Connect the filling hose and open the cylinder valve. Fill the cylinder slowly, at a
rate not to exceed 600 psi per minute. Therefore, both types of cylinders (SCBA
and egress) should take approximately 4 to 5 minutes to fill. Faster filling times
may cause an excessive rise in temperature of the cylinder which results in a
decrease of temperature when the cylinder cools. Cylinders may require a slight
"top off" when the cylinder cools.

Close the cylinder valve.
Slowly bleed pressure from the filiing lines.

Disconnect the filling line.

SUPPLIED AIR BREATHING AIR SYSTEMS

14.1

14.2

14.3

14.4

14.5

14.6

Air line couplings shall be incompatible with outlets for other gas systems to
prevent inadvertent servicing of air line respirators with nonrespirable gases or
oxygen. i

OHM standard air line couplings for breathing air systems is a Foster quick
connect fitting with a locking dot. Hansen quick connect fitting may also be used
but must not be used where they can be inadvertently actuated and disconnected.
For example, Hansen fittings could be used at the regulator connection but not on
the airline laying on the ground unless protected from disconnection by some
other means.

Other air line couplings fittings may be used with the approval of the regional
health and safety director.

The hose line length shall not exceed 300 feet from the air bank regulator to the
user.

No more than three connections, excluding the connection to the regulator and
final connection to the respirator, shall be between the breathing air cylinders and
the user.

Breathing air hose shall be protected from direct contact with chemical materials
which may permeate the hose. Acceptable methods of protection include
suspension of the hose from the surface or covering with a TofiierAally
available sleeve or visqueen. Breathing air hose which has become contaminated
will be removed from service and disposed of properly.

Effective Date: | August 1996
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14.7  The breathing air regulator shall be adjusicd to provide between 50 to 125 psi

pressure.

15.0 COLOR CODE FOR RESPIRATOR CARTRIDGES

NIOSH recognizes the following standard color codes for respirator cartridges. The color
codes can be used as a general guideline, however, personnel should refer to the NIOSH
technical certification (TC) to verify adequate protection.

Acid gases
Organic vapors
Ammonia gas

Acid gases and organic vapors

High Efficiency Particulate Air (HEPA)
Dust, fumes, and mists (including asbestos
and radioactive materials)

Particulates (dust, fumes, mists, fogs, or
smokers in combination with any other of
the above gases on vapors.

White
Black
Green

Yellow
Magenta (Purple)

Canister color for

contaminant above, with

Y2-inch gray stripe

completely surrounding the canister near

the top.

16.0 OHM RESPIRATORY PROTECTION SELECTION

OHM has designated the following respiratory protection devices for use on OHM

projects, shops, and laboratories.

16.1  Air purifying respirators shall be the Mine Safety Appliance (MSA) full face
piece twin cartridge silicon rubber Ultra-Twin respirator in sizes of small,

medium, and large. The respirator should be issued with a nose cup.

16.2  For employees who do not satisfactorily fit in the MSA Ultra-Twin respirator, the
secondary respirator shall be the Survivair full face piece twin cartridge respirator
in the sizes of standard or small. The respirator should be issued with a nose cup.

16.3  Self-contained breathing apparatus (SCBA) shall be the Survivair Mark 2 lcw

pressure 30 minute SCBA.

16.4  Egress breathing apparatus shall be the Survivair HIP-PACTo b€ used with a 5 or
10 minute emergency escape cylinder.

Effective Date: | August 1996
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OHM shall not use one-half face

e pie
waste sites without permission of the

ce air purifying respirators on hazardous
r glon al health and safety director.

1o o ealth s d cafoie Jlomndon conc, oo rmee g
The gluucu health and safety director may approve oth r types and
to

manufacturers' NIOSH approved respiratory protection de vices
on the particular special requirements of a project site.

e used based

Subcontractors may use any NIOSH/MSHA approved respiratory protection as

long as it provides an equivalent level of protection as described in the HASP.

Subcontractors may not wear one-half facepiece respirators if OHM employees
are ubmg full laCf:pICLC IESp Ors.

It is OHM company policy fo provide either MSA or Survivair respiratory
protection to OHM employees. Employees are not to use other manufacturers
respirator without the approval ot the regional health and safety director or his

designee.

OHM may rent supplied air respiratory devices other than Survivair on a case by
case basis. Rental can occur only with the approval of the regional health and
safety director or designee.

Effective Date: 1 August 1996
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1.0 OBJECTIVE

All personnel, tools and equipment which have entered the contaminated area (exclusion
zone) on OHM Remediation Services Corp. (OHM) job sites involving hazardous
materials require decontamination upon leaving the exclusion zone.

PURPOSE

The purpose of this procedure is to describe the minimum requirements for
decontamination as required in 29 CFR 1910.120(k).

REQUIREMENTS

3.1 The Health and Safety Plan (HASP) will include a section on decontamination with
specific requirements including procedures, methods, handling of used solutions,
and disposal of used PPE.

3.2  Every exit from the exclusion zonercquires decontamination with the exception of
emergency situations. If an employee is injured, decontaminate to the extent
possible given the nature of the injury.

3.3  Large equipment such as drill rigs and heavy equipment will be decontaminated by
using a steam or hot water hose wash, high pressure water, or by detergent wash.
The resulting water and material will be collected and disposed of in an acceptable
manner.

3.4  Personnel decontamination will be specified in the HASP.

3.5  Personnel assigned to the decontamination process will assist workers and
decontaminate equipment and reusable protective gear. Protection levels for
decontamination personnel will be generally one level less than that of personnel
exiting the exclusion zone. Specific levels of protection will be specified in the
HASP.

3.6  An on-site shower facility will be provided when necessary.

Effective Date: | August 1996
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3.7 During bazardous waste site activities, the site supervisor will verify that proper
decontamination procedures are being followed. Verification of decontamination
for personal protective equipment and large equipment may be accomplished by
visual inspection and/or direct reading monitoring instruments as it is brought out
of the contamination reduction zone. In some cases, wipe samples may be collected
to document that the decontamination effort is effective.

et et s et
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CONFINED SPACE ENTRY

w

PROCEDURE NUMBER 6-1 Page 1 of 11

LAST REVISED 7/96 APPROVED BY: DJS/FHH

ot
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( 30

4.0

OBJECTIVE

Confined spaces may pose special hazards such as toxic, flammable, or asphyxiating
atmospheres, or engulfment. To minimize the hazards presented by confined space
entries, OHM Remediation Services Corp. (OHM) shall enforce this procedure as a means
of protecting the health and safety of workers while entering, working in, and exiting
confined spaces, and providing for compliance with the OSHA permit required confined
space standard, 29 CFR 1910.146.

The purpose of this program is to establish confined space entry procedures and practices
which protect all OHM employees, and subcontractor employees performing entries under
OHM supervision.

APPLICABILITY

This confined space entry program applies to all OHM personnel and subcontractor
personnel at OHM supervised project sites, and at OHM facilities. When client confined
space requirements may differ from the OHM confined space entry requirements, the
more stringent requirement shall be met.

The confined space entry program requirements include identification of confined space
personnel including entry supervisor, entrant, attendant, rescue team, and rescue service;
training and rescue drills; a permit system for hazard identification and control; a site
specific rescue plan; safety equipment and PPE; labeling and posting of confined spaces;
and safe work practices and procedures including atmospheric testing and monitoring.

DEFINITIONS

Attendant - is the individual stationed outside the confined space who monitors the
authorized entrants and who performs all attendant's duties assigned in the permit space

program.

Authorized entrant - is an employee who is authorized by the employer to enter a permit
space.

—— it ———
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Confined space - is a space that:

In large enough and so configured that an employee can bodily enter and

perforrn assigned work; and

ot

o

Has limited or restricted means for entry or exit; and
3. Is not designed for continuous human occupancy.

n-Permit Required Confined Space - A non-permit required confined space is anv

=R v

conﬁned space that does not contain, or have the potential to contain, atmospheric hazards
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considers all confined space entry to be a permit required entry.

Entry - is the action taken by a person to pass througn the opening into a permit required
confined space. Entry includes ensuing work activities in that space, and is considered to
have occurred as soon as any part of the entrant's body breaks the plane of the opening
into the space.

Entry supervisor - is the person responsible for determining if acceptable entry
conditions are present at a permit space where entry is planned, for authoriziny entry and
overseeing entry operations, and for terminating entry as required.

- Hazardous atmosphere - is an atmosphere that may expose employees to the risk of

death, incapacitation, impairment of ability to self-rescue, injury or acute illness from one

INT TANYD I\F f"\ﬁ Fr\"nxxr;nn n~ancag:
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1. Flammable gas, vapor, or mist in excess of 10 percent of the lower
explosive limit (LEL).

2. Airborne combustible dust at a concentration that meets or exceeds the
LEL.

3. Atmospheric oxygen concentration below 19.5 percent or above 23.5
percent.

4. Atmospheric concentration of any substance which could result in

employee exposure in excess of the permissible exposure limit (PEL).

5 Any other atmospheric condi ion th

5. Any other atmospheri dition that is immediately dangerous

health (IDLH).

Permit required confined space - (permit space) is a confined space thatt2s one or more
of the following characteristics:

T
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Contains or has the potential to contain a hazardous atmosphere
Contains a material that has the potential for engulfing an entrant
Has an internal configuration such that an entrant could be trapped or
asphyxiated by inwardly converging walls or by a floor which slopes

downward and tapers to a small cross-section; or

Contains any other recognized serious safety or health hazard.

Permit system - is the administrative procedure for preparing and issuing permits for
entry and for returning the permit space to service following termination of entry.

Rescue service - is the personnel designated to rescue employees from permit spaces.

Retrieval system - is the equipment (including a retrieval line, chest or full-body harness,
and a lifting device or anchor) used for non-entry rescue of persons from permit spaces.

5.0 RESPONSIBILITIES

Entry Supervisors:

1. Evaluate their work sites to determine if any operations involve permit
required confined spaces.

2. Inform employees who may enter confined spaces, of the existence and
location of, and the danger posed by the permit spaces, by posting danger
signs or other equally effective means.

3. Inform subcontractors of the requirements for permit required confined
space program.

4, Reevaluate permit spaces when there are changes in conditions.

5. Identify the hazards that may be faced during entry.

6. Attend confined space training.

7. Assure all employees involved with confined space operations are trained
and proficient.

8. Verify that the appropriate entries have been made on the permit, and that

e —

all safe operating procedures and equipment have been sperified and in
place prior to signing the permit and allowing entry to begin.

Effective Date: | August 1996
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10.

11

Verify that rescue services are available and that the means for
summoning are operable.

Remove unauthorized personnel from the arca where permit entry is
being made.

Determine that entry operations remain consistent with the terms of the
entry permit and that acceptable entry conditions are maintained.

Authorized entrants:

e 4,

Attendants:

Attend site specific confined space training and rescue drills.

Know the hazards that may be present during cntry.

~ Properly use equipment required to safely enter the confined space

including equipment for testing and monitoring, ventilation, respiratory
protection, comrmunication, PPE, lighting, etc.

Communicate with the attendant periodically.

Alert the attendant whenever a hazardous condition arises.

" Exit from the space as qﬁickly and safety as possible whenever an order

to evacuate is given by the attendant or the entry supervisor; when the
entrant recognizes any warning sign or symptom of exposure to a
potentially dangerous situation, or when the entrant detects a prohibited
condition, or when an evacuation alarm is given.

Attend site specific confined space training and rescue driils.

Know the hazards that may be present, and the symptoms of
overexposure to the chemical and physical hazards faced by the entrants.

Be alert to the possible exposure symptoms exhibited by the entrants.

Maintain an accurate count of authorized entrants in the permit space and
ensure that the permit accurately identifies who is in the permit space.

Remain outside the permit space during entry operations until relieved by
another attendant. TTTTT=

Communicate with entrants to monitor their status.

Effective Date: I August 1996
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Monitor activities inside and outside the space to determine that it is safe
for the entrants to remain in the space, or to evacuate the space in case a
hazardous condition arises.

8. Summon rescue and emergency services as necessary.

9. Keep unauthorized personnel from approaching a permit space.

10. Perform non-entry rescue as required.

11 Perform entry rescues only if trained and equipped for rescue operations,

and only after being relieved hy a qualified attendant.

12. Perform no other duties that migh mterfere with the attendant’s primary

W e o
Rescue Semces- (non-entry rescue/outside rescue services shall be used whenever
feasible)

fy—y
.

Knowh

of confined space.

n

Adbocmd mametioa ey traini
Attend confined space training which includes training on hazard

recognition, use of rescue equipment, rescue drill prior to entry into
confined space with different configuration.

1554

3. Attend first aid/CPR trainino. At least one member of the team must be
current in first aid/CPR certification.

P O dirmt o roceTy
4, {onauct a rescue an

6.0 PROCEDURE

6.1 Permitting. An MSDS for the last contents of the confined space must be
reviewed prior to issuance of the permit. A permit will be issued for each permit
required confined space entry. The permit duration is limited to one shift; a new

permit must be issued daily for any ongoing confined space work. The permit

requirements must be met by a quclified person; the enn'y supemsor will ensure
that the permit requirements have been met, and sign off on the permit as the
Entry Supervisor. The OHM confined sp.ice entry permit is attached.

o
(8]

Written Rescue Procedure. Prior to any confined space work, a site specific
written rescue plan will be developed that address the minimum requirements of
pre-entry plaimmg equipment, rescue services on-site and offssite;permits and

signs. A generic site safety rescue plan is attached.

Effective Date: | August 1996
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8.0

6.2.1 Rescue Requirements

« Rescue equipment must be in-place before the first entrant enters the
confined space.

e A trained stand-by person (attendant) will be assigned to each
confined space with required emergency equipment including . fully
charged SCBA or airline and egress unit.

»  The attendant is to keep life lines clear, to maintain contact with ali
workers within the confined space and to summon help if needed.

o The attendant may not leave his post until he is properly relieved by
rescue assistance.

+  The attendant may attempt non-entry rescue via lifeline while waiting
for rescue assistance. - :

PERMIT SYSTEM

All confined space entry permits will address the following:

Location N
Duration

Hazard identification

Hazard control, e.g. lockout/tagout
PPE and special requirements

Air monitoring requirements and documentation of results
Personal monitoring

Training required

Entrants

Attendant personnel

Rescue personnel

Communication procedures
Emergency/rescue procedures
Confined space classification
Posting of notification

TJRAINING

OHM will train personnel involved in confined space entry and confined space rescue on
the hazards associated with confined space work. Training will be provided to each
affected employee before performing confined space activities, when thereTs a change in
assigned duties, and when there is any change in safe work procedures. New employees
will receive confined space training when they come on site, and prior to performing

Effective Date: 1 August 1996
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9.0

confined space work. The training will include an assessment of the proficiency of
confined space personnel with the training content. The training will, as a minimum,

include the following topics:

. Hazard recognition

. Hazard control

. Emergency entry and exit

° Respirator use

b First Aid/CPR

. Lock-out procedures

. Safety equipment

. Rescue drills for each new entry configuration (at least annually)
. Permit systems

. Work practices

. Communications and requirements
TESTING AND MONITORING

9.1 Initial Monitoring. Entry into a confined space is prohibited until initial testing of
the atmosphere for oxygen content, flammability, and toxic gas concentration is
conducted from the outside. Initial monitoring gives critical information
concerning oxygen level, flammability, and toxicity hazards. In general, OHM
personnel will not enter confined spaces if there is 10% LEL, any oxygen
deﬁcxency or excess, or any indication of toxic vapors. Ifa conﬁned space entry
is made where any flammable vapors, any oxygen deficiency or excess, or any
indication of toxics are present, that entry must be specifically approved by the
Regional Health and Safety Director or his designee.

9.2 Elgmgn_Mugmg Initial monitoring for flammables shall be conducted
from outside the space. Any work producing open flames or sparks (hot work) is
prohxblted on or in any confined space where monitoring indicates that there are
flammable compounds in excess of 10 percent of the Lower Explosive Limit
(LEL). The monitoring device will be intrinsically safe for flammable
atmosphere or explosion proof. If hot work must be performed in a confined
space, a hot work permit must first be completed. Cutting gas cylinders and
welding machines will not be taken into confined space. OHM personnel will not
enter any confined space until flammable vapor concentrations are below 10

percent LEL. If there is any detection of flammable vapors the Regional Health

Qo Cts TN b mmsnod msmmnsmonw ooy tha ambeer

and bdlcty Director must approve ue enuy.

9.3 Oxygen Requirement. Initial monitoring for oxygen shall be conducted from
outside the space. The oxygen concentration for entry must not be lower than
19.5, and not higher than 23.5 percent for confined space entry withbut supplied
‘air respirators. If elevated (here defined as greater than 22 percent) oxygen levels

are detected, the confined space must be ventilated prior to any "hot work". Any

Effective Date: | August 1996
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10.0

9.4

9.5

10.2

10.3

10.4

oxygen reading above or below 20.5 percent will be reported to the Regional
Health and Safety Director or designee before further entry is attempted. No
entry will be allowed when the oxygen concentration is less than 19.5 percent
which constitutes an oxygen deficient condition without the approval of the
Regional Health and Safety Director.

Toxic Atmospheres. Initial monitoring for toxics shall be conducted from outside
the space. Personnel will be provided with, and will be required to properly use
protective clothing and respiratory protective equipment when contaminants in
the atmosphere reach or exceed the PEL. The personal protective equipment
selected will reduce the potential for exposure to acceptable levels.

No IDLH atmospheres will be entered without regional health and safety
approval. The site specific health and safety p'an must be reviewed to determine
action levels and PEP appropriate for the toxic atmosphere.

All monitoring equipment will be calibrated before each use and those calibration
documented in the equipment records. The calibration record will be kept for a
minimum of one year from the date of the measurement.

'LABELING AND POSTING

10.1  Permit must be posted at the confined space.

Any signs warning of dangers i the work area will be in English and the
predominant language of any non-English reading workers.

All entrances to confined spaces vill have appropriate signs posted. The signs
should include the following if applicable:

DANGER
Confined Space Entry
Entry by Permit Only

The following statements shall be added where necessary:

Respirator Required for Entry
Lifeline Required for Entry
Hot Work Permitted
or
No Hot Work

Emergency numbers will be conspicuously posted near the work area or at the
telephone nearest the work area.

Effective Date: | August [996
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11.0

12.0

SAFETY EQUIPMENT AND PPE

The site safety officer or entry supervisor will determine and list on the confined space

A manacaary cafoty antrimmont and DDE Tha antrv citmartnanr vuall anariers tha

+1.
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safety equipment is properly used and is maintained in the proper working condition.

These items may include, but are not limited to:

. Evye/face protection
. Head protection
. Foot protection
. Protective clothing
. Hearing protection
e Respiratory protection
. Safety bells/alarms
o Harnesses
. Lifelines
. Wrist Hamesses

N Trinads and winches
LIIFUUO aAdlll YYillwlivo

° Life jackets

. Fall nets

. Barricades

. Retrieval systems

Retrieval systems must meet the following requirements:

. All retrieval system must meet OSHA requirements

. Each authorized entrant shall use a chest or full-body harness with a retrieval line
attached at the center of the entrant's back. The other end of the retrieval line
must be attached to a mechanical device or fixed point outside the permit space.

L]
—

fee deep

The following work practices must be followed during any confined space entry:

17 1 Drivras and Vantilatian Nirnea niiroa and vantilatinn neacedura hlawer con
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will be at a safe distance from the confined space. Initial testing is to be

conducted prior to purge/ventilation to determine what precautions are necessary.
If a flammable atmosphere exists, all electrical equipment must be intrinsically
safe or explosion proof. Ventilation equipment must be bonidéd andigrounded.
Continuous ventilation will be required when welding or painting in a confined
space, or where a toxic atmosphere may form from desorption from walls, or

Effective Date: | August 1996
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12.2

12.5

124

evaporation of chemicals. Veatilation systems must not prevent egress from the
area or interfere with communications.

Isolation/Lock-out/Tag-out. Each confined space will have isolation procedures
specifically developed. The confined space must be completely isolated from all
systems by physical disconnect, block and bleed, or blanking and tagging.

Electrical system must be de-energized and locked-out. All systems should be
checked for stored energy before any entry into confined space is attempted.

Cleaning. Cleaning procedures will be reviewed and approved by the qualified
person. Initial cleaning will be conducted from outside the tank whenever
possible to minimize exposures to employees. Cleaning must be accomplished by
flushing with water or chemical cleaners. At times the use of a "Butterworth"
cleaning head may be required. In any case, gross contamination must be
removed before entry is performed.

Communications. Communications between attendant and entrant(s) must be
maintained for the duration of the entry. Maintaining visual contact is the
preferred method of communications. A positive means of communication such
as voice communication or use of radios is required when line of sight is not
feasible. The communication system must be established and agreed upon prior
to entry into the confined space; hand signals, if used, must be standardized.

Subcontractor and client personnel must be notified of any work they are doing in
the area which can impact the work performed in confined space.

13.0 EQUIPMENT AND TOOLS

All equipment that is used in confined space will be inspected and as a minimum, will
meet the following requirements:

Hand tools will be kept clean and in proper working condition.

Electric tools, equipment, and low voltage lighting will be intrinsically safe or
explosion proof for flammable atmosphere and be equipped with ground fault
interrupters (GFCI).

Extension cords will be industrial quality, 3 wire and 12 gauge as a minimum.

Cylinders of compressed gas will never be taken into a confined space, with the
exception of SCBA tanks or life saving equipment.

Ladder and scaffolding will meet or exceed OSHA requiremeritsin29 CFR
1910.25-28.

Effective Date: | Auguset 1996
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140 PROGRAM REVIEW

. The confined space entry program shall be reviewed at least annually. The
program shall be revised as necessary to ensure the safety of personnel
performing permit required confined space entries.

o Regional Health and Safety Director cr designee shall receive a copy of each
confined space permit for review.

Effective Date: | August 1996
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PERMIT REQUIRED CONFINED SPACE ENTRY
RESCUE PLAN
PROJECT: NO:

In the event of an emergency requiring the rescue of one or more employces engaged in a confined space

entry, the procedures outlined in this plan will be followed for

(Identification of confined space)

1.0 PRE-ENTRY PLANNING

The following planning will be conducted before confined space entry.

1.1

1.2

Equipment. The following equipment will be used for rescue of employee(s) engaged in
the confined space work:

Retrieval System

Lifeline(s)

Harness(es)

Protective Clothing/Equipment

Specify:

1

Communication Equipment
Specify:

|

Other Rescue Equipment
Specify:

|

All rescue equipment will be inspected and determined to be fit for use by the supervisor
prior to entry into the confined space.

Rescue Services (on-site). The following on-site personnel have been trained in rescue
procedures and will respond to confined space entry rescues:




1.3

1.4

Rescue Services (off-cte). In the event of a confined space entry rescue the following off-

site rescue services will be notified:

Fire Department:
Police Department:
Ambulance:

nfined Space Entry Permit/Signs. A completed confined space entry permit must be
signed by the site supervisor or site safety office before beginning confined space entry
work. All entrances to confined spaces will identify the space as follows:

DANGER
CONFINED SPACE ENTRY
ENTRY BY PERMIT ONLY

2.0 RESCUE PROCEDURES

The following procedures will be followed for confined space entry rescues.

2.1

2.2

23

2.4

Attendant. A trained stand-by person (attendant) will be assigned to each confined space
with a fully charged SCBA or Airline/Egress unit. The stand-by is to keep lifelines clear,
to maintain contact with all workers within the confined space, and to summon help if
needed. The stand-by must never enter the confined space unless relieved by rescue
assistance. The stand-by may attempt a non-entry rescue by lifeline while waiting for
rescue assistance.

Rescue Equipment. The equipment required to rescue a victim (Section 1.1) must be in-

place before the first person enters the confined space. A mechanical device will be in
place to retrieve personnel from vertical type permit spaces more than five feet deep.

Evacuations. The attendant will monitor activities inside and outside the confined space
to determine if it is safe to remain in the space and shall order the entrants to evacuate the
space under any of the following conditions:

. If the attendant detects a prohibited condition, e.g. unacceptable levels of toxic
gases, oxygen, or combustible gases (see Site Safety and Health Plan).

. If the attendant detects a situation outside the space that could endanger the
entrants.

. If the attendant cannot fulfill his duties.

. If the attendant detects the behavioral effects of hazardous exposure in the
entrants.

Rescue Procedures. If the confined space entry attendant determines that rescue of
entrants is necessary, the following procedures will be followed.

2.4.1  All work activities in and around the confined space will be shut-down.

.
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3.0

242

2.4.4

245

2.4.6

2.4.7

2438

2.4.9

2.4.10

TRAINING

The confined space attendant will notify the site supervisor by radio or other
means of communication that a rescue response is necessary.

The site supervisor will notify the off-site rescue services (Section 1.3) to respond
to the site.

The attendant will first attempt to rescue the entrants by use of the retrieval
system.

If retrieval by the attendant from outside the confined space is unsuccesst !, the
attendant must wait for back-up assistance before entering the confined space to
attempt rescue. ‘

The site supervi: or or attendant will notify the on-site rescue services by radios or
other means of communication that a rescue response 1S necessary.

The attendant will brief all on-site/off-site ~escue services of the current conditions
and hazards before rescue is attempted. Air monitoring data (LEL/0,, Toxic
Gases) will be updated.

No attempt will be made to proceed with rescue if for any reason this would
Jjeopardize the safety of any rescue personnel or exacerbate the problem. All
hazards will be abated (e.g., ventilation of space to remove flammable levels of
gases) befoie rescue is attempted.

When all hazards to rescue personnel have been controlled and the necessary
rescue equipment is available, proceed with the rescue.

If an injured entrant is exposed to a hazardous substance, a material safety data
sheet will be made available to the medical facility treating the exposed entrant.

All employees authorized to perform rescue services will receive the following training:

. Each member of the rescue service will be trained to use properly the personal protective
equipment and rescue equipment.

. Each member of the rescue service will be trained to perform the assigned rescue duties
and know the hazards that may be faced during entry/rescue.

. Each member of the rescue service will practice making permit space rescues beforg actual
rescue attempts.

. Each member of the rescue service will be trained in First Aid and CPR. At least one
currently certified member shall be available on-site.
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4.0

5.0

P

Completed by: Title:

RESCUE PLAN CERTIFICATION

All rescue personnel shall review this plan and document their understanding of its contents by
signature.

NAME SIGNATURE DATE

PLAN APPROVAL

This plan has been completed and approved by the following personnel.

Approved by: Title:

Date:
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CONFINED SPACE ENTRY PERMIT

ProjectNo.___ Permit No.
Good on this Date Only: From:__ a.m./p.m. To: ___am/pm.
Location: Purpose of Entry:

Workers Authorized to Enter Attendants Rescue Personnel

EMPLOYEE PRE-ENTRY BRIEFING
Pre-Eatry Briefing Conducted ty Entry Supervisor:

(Name) (Date)

CONFINED SPACE PREPARATION

1. Is Illumination Adequate? YES NO

2. Must Electrical Levices be Intrinsically Safe or Explosion Proof? YES NO

3. Are Non-Sparking Tools Required? YES NO

4. Are GFCI's In Use? YES NO

5. Have All Power Cords and Tools Been Visually Inspected? YES NO N/A

6. Fire Extinguisher Available at Entrance. YES NO TYPE

7. Eye Wash/Safety Shower Available. VES NO N/A

8. Is Rescue SCBA Available? YES NO N/A

9. Work Arca Isolated with Signs/Barriers? YES NO N/A

10. All Energy Sources Locked/Tagged Out? YES NO N/A

11. All Input Lines Capped/Blinded? YES NO N/A

12. Vessel Contents Drained/Flushed/Neutralized? YES NO N/A

13. Vessel Cleaned/Purged? YES NOC N/A

14. Ventilation Provided 30 Minutes Before Entry? YES NO N/A

15. Communication Requirements VISUAL VOICE RADIO

16. Level of Respiratory Protection. B C

17. Type of Chemical Protective Clothing Required. TYVEK SARAN A(I[D

18. Type of Glove Material Required. NITRILE PVC ACID

TIMES & Time: Tme:_____ Time________
READINGS: | LEL: % LEL.______Z; LEL: _/,

Oxygen: Ye Oxygen:__ % Oxygen: %
Toxic: ppm Toxic: ppm Toxic: ppm Toxic: ppm
of V= of V= of (TLV= )

CONTINUOUS MONITORING REQUIRED: YES NOTE: Acceptable: LEL<10%, ;;en«ZOS% ;

SPECIAL PRECAUTIONS:

YR R D
1. Is a Site Specific Rescue Plan Required? YES NO,
2. Are Personnel Trained for Confined Space Rescue Available? YES NO
3. IfNO, Has an Qutside Agency Been Notified? YES NO
4. Qutside Rescue Agency Name: Phone No.
ENTRY/EGRESS REQUIREMENTS
1. Are Ladders Required for Entry? YES NO
2. Are Vertical Extraction/Rescue Devices Required? YES NO
3. Is Fall Protection Required? YES NO
OTHER POTENTIAL HAZARDS
1. Noise YES NO CONTROL
2. Heat Stress YES NO CONTROL,
3. Cold Stress YES NO CONTROL
4. Biological Agents YES NO CONTROL
SUBCONTRACTOR NQTIFICATION - -
Contractor Notified of: Permit Conditions Potential Hazards N/A ~

HORI

1 certify that [ have inspected the work arca for safety and reviewed all safety precautions recorded on this permit.

Entry Supervisor Authorization (Signature): Employee # -

Distribution: Originai to: Project fite  Copy to: Regional Health and Safety Director for review
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HEALTH & SAFETY PROCEDURES

L= e Conation | LOCKOUT/TAGOUT/IRY
PROCEDURE NUMBER 6-4 Page 1 of 4
LAST REVISED 6/96 APPROVED BY: JFK/FHH
1.0 OBJECTIVE

2.0

3.0

4.0

This procedure shall be used by OHM Remediation Services Corp. (OHM) personnel to
ensure that the machine or equipment being vvorked on is isolated from all potential
hazardous energy sourc. ., and locked out or tagged out before an employee performs any
servicing or maintenance activity where that unexpected energization, start-up or release of
energy could cause an injury. Energy sources can be electrical, mechanical, hydraulic,
pneumatic, chemical, thermal, or other energy.

PURPOSE

This procedure establishes the minimum safety requirements to ensure the proper deactiva-
tion of movable, electrically energized, pressurized equipment and systems, and systems
containing hazardous materials prior to repairing, cleaning, oiling, adjusting, or similar
work. This procedure complies with the requirements in the OSHA standard 29 CFR
1910.147--The Control of Hazardous Energy and 29 CFR 1910.333 Selection and Use of
Work Practices.

REQUIREMENTS

This procedure applies to all equipment that receives energy from clectrical power,
hydraulic fluid under pressure, compr-"sed a‘r, steam, en=rgy stored in springs, potential
energy from suspended parts, or any other source that may cause unexpected movement
when it is necessary to perform work on that system. It also applies to similar functions
performed on systems containing hazardous materials. Every OHM project which has
equipment requiring maintenance must implement a lockout/tagout try program.

DEFINITIONS

4.1 Lockout. The placement of a lockout device on an energy isolating device, in
accordance with this procedure, ensuring that the energy isolating device and the
equipment being controlled cannot be operated until the lockout device is removed.
The lockout device can be key operated or a combination device.

42  Tagout. The placement of a tagout device on an energy isolating device, in accor-

dance with this procedure, to indicate that the energy isolating device and the

Effective Date: 1 August 1996
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5.0

4.3

4.4

equipment being controlled may not be operated until the tagout device is removed
by the authorized person who originally placed the tagout device in position.

Authorized Emplovee. A person who locks or implements a tagout system proce-
dure on machines or equipment to perform the servicing or maintenance on that
machine or equipment.

Affected Employee. An employee whose job requires him to operate equipment
which is locked out or whose job places him near a piece of equipment which is
locked out.

PROGRAM ELEMENTS

Prior to initiating any repairs, modifications and/or adjustments to operating equipment,
these steps will be followed.

5.1

52

53

5.4

5.5

5.6

Notification. The immediate supervisor with jurisdiction over the equipment and all
affected employees will be notified that the energy sources are to be deactivated.

Identify Enerey Sources. All sources of power that must be locked out, blocked or

~ released will be identified by the immediate supervisor and the employee who will

work on the equipment.

Lockout Energy Sources. In order to ensure that the equipment cannot be re-
energized while maintenance activities are performed, the empioyee will lockout or
blank out all potential energy sources. (The employees will either be assigned
individually keyed padlocks c. the project will have a supply of individually keved
padlocks for employee use.) If more than one employee is assigned to work on the
equipment, a multi-lockout hasp will be used so that all employees working on the
equipment can apply their locks and ensure their safety.

Tag Energy Sources. A tagout device will be affixed to all components or systems
de-energized to indicate that lockout has been performed.

Try Energy Sources. Prior to performing any work activities, the employee will
operate the start and stop controls on the equipment to ensure that the equipment has
been properly deactivated. After the ‘est, the equipment must be in neutral or off.

Remove Locks and Tags After Completing Work. After the servicing and/or
maintenance is complete and the equipment is ready for normal operations, check
the area around the machine or equipment. After all tools have been removed from
the machine or equipment, guards have been reinstalled, remove all lockout or

Effective Date: | August 1996
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6.0

8.0

tagout devices. Operate the energy isolating devices to restore energy to the ma-
chine or equipment.

PECIAL CONDITION

6.1  Testing Equipment While Locked Qut/Tagged Qut. During certain operations it
may be necessary to energize the equipment for a short period of time. Emplo;=es
in the immediate area will be notified and directed to stay clear of the equipment. If
the operation is to be deactivated ~gain, *he employee should repeat steps 5.3 to 5.5
of this procedure before work resumes.

6.2  Long Term Equipment Lockout. In some instances work will carry over to another

shift. The maintenance supervisor shall affix his lock to the equipment to ensure
that it is not energized during the transition. During subsequent shift operations,
each employee will ensure that steps 5.2 to 5.5 are complete before work resumes on
the equipment.

6.3  Prohibition on Removing Locks/Tags. If the work is completed and a lock remains

on the equipment, it shall not be removed until the employee responsible for the lock
is found or the supervisor of the employee investigates and ascertains that the
equipment is safe to operate. Unauthorized removal of a lock will subject the
violator to disciplinary action up to dismissal.

CORD AND PLUG EXCEPTIONS TO LOCKOUT/TAGOUT/TRY

There is no requirement to perform lockout/tagout/try on electrical installations where the
unexpected energization of the equipment can be controlled by unplugging the cord from
the energy source. The unplugged cord must remain under the exclusive control of the
person performing the repair or mainterance.

TRAINING

Initial and annual training will be provided affected employees to ensure that the purpose
and function of the energy control program are understood and that the knowledge and
skills required for the safe application, usage, and removal of the energy controls are
acquired by employees. The training shall include the following areas.

8.1  Authorized Employee. Each authorized employee shall receive training in the
recognition of applicable energy sources, the type and magnitude of the energy
available in the workplace, and the methods and means necessary for energy
isolation.

Effective Date: | August 1996
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8.2  Affected Employee. Each affected employee shall be instructed in the purpose and
use of the energy control procedure.

8.3  Other Employees. All other employees whose work operations are or may be in an
area where energy control procedures may be utilized, shall be instructed about the
procedure, and about the prohibition relating to attempts to restart or reenergize
machines or equipment which are locked out.

8.4 [ag Usage. When tags are used, employees shall be informed that these are only
warning devices and do not completely secure an energy source as would a lock.
Tags are not to be removed without authorization of the authorized person.

8.5  Initial and Refresher Training. Initial training will be performed in the 40-hour
HAZWOPER course. Site specific traini~ ~ will be provided during the initial

startup of a site's operational process requiring this energy control procedure.
Retraining will occur whenever a new or revised control method and procedure is
introduced. Periodically, this program will be reviewed in the 8-hour HAZWOPER
refresher training and during site safety meetings.

9.0 PERIODIC INSPECTION

S <
Corporate health and safety will conduct an annual audit of the energy control program to
ensure that the requirements of these procedures are being followed.

Effective Date: | August 1996
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HEALTH & SAFETY PROCEDURES

HM Remediation

ervices Corp. EXCAVATION
PROCEDURE NUMBER 6-5 Page 1 of 12
LAST REVISED 6/96 APPROVED BY: JFK/FHH

2.0

3.0

4.0

OBJECTIVE

OHM Remediation Services Corp. (OHM) will control the hazards posed by open
excavation through strict compliance with this procedure and the provisions of the
excavation permit.

REGULATORY REQUIREMENTS

This procedure will follow the guidelines of 29 CFP. 1926, Subpart P-Excavations. In the
event of a conflict between these referenced stand.. > and ~pecific client requirements, the
more stringent will prevail.

APPLICATION

Most sections of this procedure apply to all excavations, including trenches made in the
earth’s surface. The competent person must decide specifically which sections apply and
how all hazards presented by the excavation are being controlled.

EXCAVATION COMPETENT PERSON

Before any excavation activity begins, OHM will designate an excavation competent person
who will oversee all activity in and around the excavation. This procedure applies regard-
less of whether personnel will enter a trench or an excavation. The competent person will
determine the safety measwes needed at all CHM projects which involve excavation.

4.1 Competent Person Responsibilities. Tae competent person is defined as one who is

capable of identifying existing and predictable hazards in the surroundings, or
working conditions which are unsanitary, hazardous, or dangerous to employees,
and who has authorization to take prompt corrective measures to eliminate them.

Additionally the competent person must be on-site during any excavation activity for
which he is responsible. The competent person must also perform or be capable of
performing the following tasks:

. Application of 29 CFR 1926 Subpart P to the excavation activity;

. Daily inspections of the excavation including an inspection after a hazard
increasing event such as a thunderstorm;

. Classifying soil at the excavation;

Effective Date: 1 August 1996
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Determining proper protective require:sicnts;

Determining the need for excavation de-watering operations ana monitoring
all de-watering activity;

Complete the OHM excavation permit.

5.0 SOIL CLASSIFICATION

Appendix A of 29 CFR 192¢ Subpart P outlines the minimum requirements for the
classification of soil at OHM project sites. Upon determining the soil type, the competent
person must then determine the protection system which will be used to protect any
employee or subcontractor who may enter the excavation.

Note: The competent person has the option of following the requirements in section 5 of
this procedure to determine soil type or assuming the snil to be Type C and following the
protection requirements for Type C soil.

5.1 QSHA Soil Classifications. The following are the scil classifications recognized by
OSHA in 29 CFR 1926 Subpart P. The competent person must classify the soil
based on the mranual and visual tests conducted at the excavation site.

5.1.1

Type A soil means:

Cohesive soils with an unconfined compressive strength of 1.5 ton per

square foot (tsf) (144kPa) or greater. Examples of cohesive soils are: clay,
silty clay, sandy clay, clay loam and, in some cases, silty clay loam and sandy
clay loam. Cemented soils such as caliche and hardpan are also considered
Type A. However, no soil is Type A if:

» The soil is fissured; or

"he soil is subject to vibration from heavy traffic, pile driving, or similar
effects; or

« The soil has been previously disturbed; or
+ The soil is part of a sloped, layered system where the layers dip into the
excavation on a slope of four horizontal to one vertical (4H:1V) or

greater; or

« The material is subjected to other factors that would require it to be
classified as a less stable material.

Effective Date: 1 August 1996
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5.1.2 Type B soil means:

8

Cohesive soil with an unconfined compressive strength greater than 0.5
tsf (48 kPa) but less than 1.5 tsf (144 kPa); or

Granular cohesionless soils including: anguiar gravel (simiiar to crushed
rock), silt, silt loam, sandy loam and, in some cases, silty clay loam and
sandy clay loam.

Previously disturbed soils except those which would otherwise be classed
by Type C sail.

Soil that meets the unconfined compressive strength or cementation
requirements for Type A, but is fissured or subjected to vibration; or

Dry rock that is not stable; ¢~

Material that is part of a sloped, layered system where the layers dip into
the excavation on a slope less steep than four horizontal to one vertical
(4H:1V), but only if the material would otherwise be classified as Type B.

5.1.3 Type C means:

Cohesive soil with an unccnfined compressive strength of 0.5 tsf (48 kPa)
or less; or

Granular soils including gravel, sand, and loamy sand; or
Submerged soil or soil from which water is freely seeping; or
Submerged rock that is not stable; or

Material in a sloped, layered system where the layers dip into the excava-
tion or a slope of four horizontal to one vertical (4H:1V) or steeper.

Soil Classification Requirements. The competent person must be able to classify

each soil and rock deposit associated with a trench or excavation as to stable rock,
Type A, Type B, or Type C soil.

Basis of Classification. The classification of soil type must be accomplished by at
least one visual and one manual test. There are several allowable tests that can be
used to determine soil

Effective Date: | August 1996
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type. This testing must be done by the competent person and performed prior to and
during the job. Refer to Appendix A of Subpart P for manual and visual test
procedures.

5.4 Reclassification. If, after the soil has been classified, conditions change, the
competent person is responsitle for evaluating the situation and, if necessary,

change the classification.

5.5 OSHA Soil Tvpes

5.5.1 Stable Rock

Stable rock is not one of the texturc classes. However, it is one of the OSHA
classifications of soil. Stable rock is solid mineral material which can be
excavated; and the sides stand vert’ ~' and remain stable and vertical
throughout construction. Cora! is not considered stable rock.

5.5.2 Cemented Soil

Cemented soils are soils that are held together by a chemical agent such as
calcium carbonate. Examgles of cemented soils would include caliche and
hardpan. Cemented soils are classified as Type A soils with an unconfined
compressive strength greater than 1.5 tsf.

5.5.3 Cohestve Soil

Cohesive soils are basically fine grained soils. Cohesive soils range from
clay through clay loam. A cohesive soil will stand unsupported when exca-
vated and is plastic when moist. That is, cohesive soil can be rolled into a
ribbon. A cohesive soil is hard to break up when it is dry. Cohesive soils are
classified as Type A soils with an unconfined compressive strength greater
than 1.5 tsf.

5.5.4 Granular Soil

Granular soils are composed of coarse grained material that have very little

cohesive strength. Granular soils include loamy sand, sand and gravel. A

soil is classified as granular if more than 65% of the grains are distinguish-

able with the unaided eye. Granular soils, when excavated will not stand and

the walls of the excavation can crumble easily. Some granular soils will

exhibit cohesion when wet, but when dry will fall apart. This type of soil is

especially dangerous when found at a construction site because the walls of a

e, trench appear to stand with no support, however, when they dry they could &
: crumble and fall into the trench bottom. Granular soils are classified as soil

Type B or C, and may require the highest degree of protection. Type C soils

Effective Date: | August 1996



A
I -

EXCAVATION

545

55.6

would have an unconfined compressive strength of less than 0.5 tsf.
Cranular Cohesionless

Soils that range from silt through sandy loam or arc composec of angular
particles are said to be granular cohesionless soils. These are difficult soils
to work with because the group ranges from: a very stable Type B to the
unstable Type C soil. Course angular granular soils are classified as Type B
soils and have an unconfined compressive strength range from 0.5 tsf'to 1.5
tsf.

Layered Suil System

A layered soils system is composed of two or more distinctly different soil or
rock types arranged in layers. Mica~eous seams or vreakened planes in rock
or shale are considered layered. The layers may lay on a horizontal plane or
be sloped. When they are sloped into the excavation they represent a col-
lapse hazard to the trench wall. A slope greater than 4H:1V would classify
any soil as Type C. S'oped layers less than 4H:1V would be classified as
Type B soil. No layered system can be Type A soil.

6.0 SELECTION OF PROTECTIVE SYSTEMS

29 CFR 1926.652 requires that each employee in an excavation be protected from cave-ins
by an adequate protective system unless excavations are made in stable rock or are less than
five feet in depth and examination by the competent person provides no indication of
potential cave-in.

Additionally, whichever protective system is chosen must have the capacity to resist
without failure all loads that are intended or could reasonably be applied to the system.

Design of Sloping and Benching Systems. The slopes and configurations of sloping

and benching systems must be determined by the competent person in accordance
with the requirements of 29 CFR 1926(b)(1) through (b)(4) as well as 29 CFR 1926
Subpart P-Appendix B.

6.1

After the competent person has determined the soil type based on one visual and one
manual test, he may design the sloping and benching system for excavations less
than 20 feet deep using the following table.

Effective Date: | August 1996
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Note:

6.2

MAXIMUM ALLOWABLE SLOPES
BASED ON SOIL CLASSIFICATION

Maximum Allowable Slope
for Excavations
Soil Line Less Than 20 Feet Deep
Stable Rock Vertical Sides (90°)
Type A Soil 3/4H:1V (53°)
Tvpe B Soil 1H:1V (45°)
Type C Soil 1 12H:1V (34°)

Sloping and benching for excavations greater than 20 feet deep must be designed by
a registered professional engineer.

rotective svstoms. If the
competent person determines that personnel will be protected from cave-ins by a
protective system other than sloping and benching, the design of the support
systems, shield systems, and other protective systems be based on the conditions at
the project site and data provided by an OHM or subcontracted registered profes-
sional engineer or from tabulated data provided by the manufacturers of the protec-
tive systems.

The design of the protective system must be in accordance with the requirements of
29 CFR 1926.652(c)(1) through {c)(4) and 29 CFR 1926 Subpart P-Appendices C,
D, E respectively.

In large/deep excavations where traditional shoring and sloping are not practical,
alternate protective measures may be implemented to protect personnel in the
excavation. Additionally, the top of the excavation must be protected with stop
logs, earthen berms, or other types of protective barriers which will keep pedestrians
and vehicles from approaching the edge of the excavation. Any deviations from
traditional protective systems must be approved by the regional health and safety
director.

7.0 EXCAVATION SAFETY REQUIREMENTS

Excavation activity exposes OHM personnel and subcontractors to many dangers which, if
not recognized, can cause death or serious injury.

Effective Date: | dugust 1996
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Surface Hazards. The excavation area should be inspected and any debris, struc-
tures, and surface protrusions that are located so as to create a hazard to employees
shall be removed as necessary to safeguard employees. Any buiidings on the site
should be evaluated for structural integrity and supported if necessary.

Underground Installations/Utility Locations. Before conducting any excavation

ork, the location of utility installations, such as sewer, telephone, fuel, electric,
water lines, or any other underground instailations that reasonably may be expecte *
to be encountered during excavation work, shall be determined. This requirement is
in addition to the requirements in the procedure titled Buried Utility Location and
Associated Subsurface Field Activity.

Utility companies or the state utility protection service shall be contacted at least
two working days prior to excavation activities to be advised of the proposed work,
and asked to establish the location of the utility underground installations prior to
the start of actual excavation.

OHM personnel and sub-contractors should be careful to protect and preserve the
markings of approximate locations of facilities until the markings are no longer
required for safe and proper excavations.

If the markings of utility locations are destroyed or removed before excavation
commences or is completed, the OHM competent person must notify the utility
company or utility protection service to inform them that the markings have been

'destroyed and need replaced. Normally, it will take two working days advance

notice for the utility protection service to remark the locations.

OHM equipment operators shall maintain at least 3-feet clearance between any
underground utility and the cutting edge or point of powered equipment.

When excavating with powered equipment within 36 inches of the markings of
underground facilities, personnel should conduct the excavation in a careful and
prudent manner, excavating by hand to determine the precise location of the
facility/utility and to prevent damage.

While the excavation is open, underground installations shall be protected, sup-
ported or removed as necessary to safeguard employees.

Access and Egress. OHM will provide a safe means of access to and egress from all
excavations. The following are considered acceptable methods of entering and
exiting excavations.

Effective Date: 1 August 1996
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7.5

7.6

7.3.1 Structural Ramps

Structural ramps that are used solely by employees as a means of access or
egress from excavations shall be designed by the competent person. Struc-
tural ramps used for access or egress of equipment shall be designed by a
competent person qualified in structural design or structural engineering, and
shall be constructed in accordance with the design.

Structural members used for ramps and runways shall be of uniform thick-
ness. Cleats or other appropriate means used to connect runway structurz]
members shall be attached to the bottom of the runway or shall be attached in
a manner to prevent tripping. Structural ramps used in lieu of steps shall be
provided with cieats or other surface treatments on the top surface to prevent

slipping.
7.3.2 Means of Egress from Trench Excavations

A stairway, ladder, ramp or other safe means of egress shall be located in
trench excavations that are 4 feet or more in depth so as to require no more
than 25 feet of lateral travel for employees. Any ramp used for employee
egress must be sloped at an angle which would allow employees to walk
upright out of the excavation.

Exposure to Vehjcular Traffic. OHM and subcontract personnel who may be
exposed ‘o vehicular traffic both on projects and public highways shall be provided
with and shall wear warning vests or other suitable garments marked with or made
of reflectorized or high-visibility material.

Exposure to Falling Loads. No OHM employee or subcontractor shall be permitted
underneath lnads handled by lifting or digging equipment. Personnel must stand
away from any vehicle being loaded or unloaded to avoid being struck by any
spillage or falling materials. Truck drivers may remain in the cabs of vehicles being
loaded or unloaded when the vehicles are equipped with over-cab protective
structures, in accordance with 29 CFR 1926.601(b)(6), to provide adequate protec-
tion for the operator from falling objects during loading and unloading operations.

Waming System for Mobile Equipment. When heavy equipment and trucks operate
adjacent to an excavation or when such equipment is required to approach the edge
of an excavation, and the operator does not have a clear and direct view of the edge
of the excavation, a warning system shall be utilized such as barricades, hand or
mechanical signals or stop logs. If possible, the approach grade should be away
from the excavation.

Effective Date: I August 1996
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7.7

w.azardous Atmospheres. Because there is a likelihood that e.cavation activity at
OHM project sites involve hazardous atmospheres, the OHM competent person
must ensure that acceptable atmospheric conditions exist.

The OHM competent person or his designee shall perform direct reading atmo-
spheric monitoring in all excavations of any depth into which OHM personnel or
subcontractors must enter where a hazardous atmosphere exists or could reasonably
be expected to exist. If there are any questions, the competent person should treat
the excavation like a confined space and follow SOP 6-1, Confined Space Entry.

Based on the cornetent person's visual observation of the excavation and the soil
and/or fill material, atmospheric monitoring may not be necessary. However, if
conditions change, the competent person must rz-evaluate whether atmospheric
monitoring is required.

7.7.1 Atmospheric Monitoring

When atmospheric monitoring is required, the site safety officer must check
the atmosphere for the following in the order shown:

« Oxygen Content--acceptable conditions: 21%
e Flammable Conditions—acceptable conditions: less than 10% LEL
» Toxic Atmospheres--based on established PEL or TLV

NOTE: Any oxygen reading other than 21% must be investigated prior to
employees entering the excavation.

7.7.2 Ventilation

Adequate precautions shall be taken, for example providing ventilation to
prevent employee exposure to harmful atmospheres. When controls are used
that are intended to reduce the level of atmospheric contaminants to accept-
able levels, direct reading air monitoring shall be conducted periodically as
determined by the competent person or SSO to ensure that the atmosphere
remains safe.

7.7.3 Emergency Rescue Equipment

Emergency rescue equipment, such as self-contained breathing apparatus
(SCBA), a safety harness and line, or a basket stretcher, shall be readily
available where hazardous atmospheric conditions exist or may reasonably
be expected to develop during work in an excavation. This equipment shall
be kept close to the excavation for use in an emergency.

Effective Date: [ August 1996
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7.9

‘er Accumulation. Employees shall
not work in excavations in which there 1s accumulated water, or in excavations in
which water is accumulating, unless adequate precautions have been taken to protect
employees against the hazards posed by water accumulation. The precautions
necassary to protect employees adequately vary with each situation, but could
include special support or shield systems to protect from cave-ins, water removal to
control the level of accumulating water, or use of a safety harness and lifeline.

If water is controlled or prevented from accumulating by the use of water removal
squipment, the water removal equipment and operations shall be monitored by a
competent person to ensure proper operation.

If excavation work interrupts the natural d.ainage of surface water (such as streams);
diversion ditches, dikes, or other suitable means shall be used to prevent surface
water from entering the excavation and to provide adequate drainage of the area
adjacent to the excavation. Excavations subject to run-off from heavy rains will
require an inspection by a competent person.

Stability of Adjacent Structures. Where the stability of adjoining buildings, walls,
or other structures is endangered by excavation operations, support systems such as
shoring, bracing, >r underpinning shall be provided to ensure the stability of such
structures for the protection of employees.

Exéavation below the level of the base or footing of any foundation or retaining wall
that could be reasonably expected to pose a hazard to employees shall not be per-
mitted except when:

. A registered professional engineer has approved the determination that such
excavation work will not pose a hazard to employees.

. A support system, such as underpinning, designed by a registered
professional engineer is provided to ensure the safety of employees and the
stability of the structure; or

. The excavation is in stable rock; or
. A registered professional engineer has approved the determination that the

structure is sufficiently removed from the excavation so as to be unaffected
by the excavation activity; or

. If a support system has been put in place to stabilize an adjacent structure, it
must be inspected for movement and structural integrity daily by the compe-
tent person.

. Sidewalks, pavements, and other structures shall not be undermired uniess a

Effective Date: 1 August 1996
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7.10

7.11

7.12

support systen: or another method of protection is provided to protect
employees from the possible collapse of such structures.

Protection of Employees From Loose Rock or Soil. Adequate protection shall be
provided to protect employees from loose rock or soil that could pose a hazard by
falling or rolling from an excavation face. Such protection shall consist of scaling to
remove loose material; installation of protective barricades at intervals as necessary
on the excavation face to stop and contain falling material; or other means that
provide equivalent protection.

Employvees shall be protected from excavated or other materials or equipment that
could pose a hazard by falung or rolling into excavations. Protection shall be
provided by placing and keeping such materiais or equipment at least 2 feet from the
edge of excavations, or by the use of retaining devices that are sufficient to prevent
materials or equipment from falling or rolling into excavations, or by a combination
of both if necessary.

Inspections. Daily inspections of excavations, the adjacent areas, and protective
systems shall be made by a competent person for evidence of a situation that could
result in possible cave-ins, indications of failure of protective systems, hazardous
atmospheres, or other hazardous conditions. An inspection shall be conducted by
the competent person prior to the start of work and as needed throughout the shift.
Inspections shall also be made after every rainstorm or other hazard-increasing
occurrence. These inspections are required when employee exposure can be
reasonably anticipated. An Excavation/Trenching Permit must be completed by the
competent person to document the inspections. Canceled excavation/trenching
permits should be placed in the project file upon completion of the project.

Where the competent person finds evidence of a situation that could result in a
possible cave-in, indications of failure of protective systems, hazardous atmo-
spheres, or other hazardous conditions, exposed employees shall be removed from
the hazardous area until the necessary precautions have been taken to ensure their
safety.

Fall Protection. Where employees or equipment are required or permitted to cross
over excavations; walkways, or bridges with standard guardrails shall be provided.

Since open excavations are often an attractive nuisance to the public, adequate
barrier for physical protection shall be provided at all excavations. Remotely
located excavations may require special protection including, but not limited to,
highly visible snow fence, concrete “jersey” barriers, chain link fence and flashing
warning light. All wells, pits, shafts, etc., shall be barricaded or covered. Upon
completion of exploration and similar operations, temporary welis, pits, shafts, etc.,
shall be covered or backfilled.

Effective Date: | August 1996
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8.0 PERMITS

An Excavation/Trenching Permit must be completed by the competent person each d .y that
an excavation is open and possesses safety hazards to personnel who work around or may
have to enter the excavation.

If a project site has several excavations open, and active, each excavation must have its own
permit completed. Conversely, a project site which has an open excavation that is not
active does not require a daily Excavation/Trerching Permit if the competent person
determines that the excavation is NOT posing hazards to site personnel or the public, and is
adequately guarded. The competent person must determine what type of inspections and
documentation will be required.

The Excavation/Trenching Permit should be retained in the project file and will serve as a
record of daily excavation inspection.

Effective Date: ! August 1996




#Z==_ OHM Remediation

o

Py

£ Behabdtary of ONM Corpursiine

{ == Services Corp.

EXCAVATION/TRENCHING PERMIT

Project Name:

Project Location: Project Nurber:

Name of Competent Persan- Permit Good.an This Date Only:

1
2.
3

YEE TRAININ PRE- VA BRIEFINY

Does this job require special training: YES NO

Safe excavation and rescue training conducted on:

Mandatory pre-excavation briefing conducted on:

SOIL CLASSIFICATION

1.

Will the competent person classify the soil based cn its YES NO

properties and site conditions?

If yes, proceed to 2-6 of this section. If no, then soil is assumed to be Type C and the competent person will apply

the requirements for Type C protective systems.

Based on visual observation, which best describes the soil in this excavation?
0 Stable Rock O Cemented Soil O Cohesive Soil 0 Granular Soil
O Granular Cohesionless  OLayered System

Based on visual observation, which best describes the moisture condition of the soil?
0 Dry Soil 0 Moist Soil O Wet Soil D Saturated Soil

Is a pocket penetrometer available for use on site? YES NO

N/A

If yes, what is the average tons per square foot of the soil in this excavation? tsf

Based on at least one manual test, what classification is the soil in this excavation?
O Stable Rock O Type A Soil O Type B Soil O Type C Soil

What manual test was used to determine the soi} type?
O Plasticity O Dry Strength  OThumb Penetration OQOther

ELECTRICAL SAFETY

1.

Are all electrical devices grounded and/or GFCI protected? YES NO

N/A

SURFACE ENCUMBRANCES

1.

Have all surface encumbrances that are located so as to create YES NO

N/A

a hazard to employees been removed or supported,
as necessary, to safeguard employees?

UNDERGROUND INSTALLATIONS

1.

Have the estimated locations of all underground installations YES NO

N/A

been determined prior to excavation?
Have utility companies been contacted and advised YES NO

N/A

of proposed work?
If underground installations are exposed, are they prote~ted, YES NO

N/A

supported or removed while excavation is open?




EXCAVATION/TRENCHING PERMIT

{continued)
. ACCESS AND EGRESS
I. Are stairways, ladders, or ramps provided every 25 feet? YES NO N/A
2. Are structural ramps that are used for access and egress of equipment YES NO N/A

and/or personnel designed by a competent person qualified in
structural design and constructed in accordance with the design?

HICULAR TRAFFI

1. Are personne exposed to public or project vehicular traffic wearing YES NO N/A
reflectorized or high visibility vests?

EXPOSURE TO FALLING LOADS
1. Are employees prohibited om standing underneath loads YES___ NO____ NA_____
handled by lifting or digging equipment?
Bl P T
1. Are warning systems utilized when mobile equipment is YES NO N/A

operated adjacent to or at the edge of an excavation?

If yes, which type is being used?
O Hand Signals  OStop Logs O Earthen Berm O Other

T PHER
A 1. Are the atmospheric hazards that can be reasonably expected YES NO N/A
to exist in excavations g cater than 4 feet deep tested and
controiled?
<\ 2. Is testing conducted as often as necessary to ensure YES NO N/A

safety or personnel?

TIMES & Time: Time: Time: Time: ‘
READINGS: LEL: % LEL:____ . % LEL: Y LEL: % :
Oxygen: % | Oxygen: Yo Oxygen: Y Oxygen: % |
Toxic: PPM | Toxic: PPM | Toxic: PPM | Toxic: PPM |
of of of of of |
SPECIAL PRECAUTIONS: i
EMERGENCY RESCUE EQUIPMENT
1. Is emergency rescue equipment such as SCBA, safety harness YES NO N/A
and line, or basket stretcher readily available and attended
when hazardous atmospheric conditions exist?
IATED WI w T1
1. Is water being controlled or prevented from accumulating YES NO N/A
in excavation by the use of water removal equipment?
2. Is water control equipment operation being monitored by * YES NO N/A

a competent person?
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EXCAVATION/TRENCHING PERMIT

(ccntinued)

STABILITY OF ADJACENT STRUCTURES

I. Are support systems such as shoring, bracing, or underpinning YES NO N/A
provided to ensure stability of adjoining structures (i.c.,
buildings, walls) endangered by excavation activities?

2. Has the support system been designed by a registered professicnal YES NO N/A
engineer?

PROTECTION OF EMPLOYEES FROM LOOSE ROCK OR SOIL

1. Are emnloyees protected from excavated or other materiai and YES NO N4
equipment by placing this material a minimum of two (2) feet
from the edge of excavations or by the use of retaining devices?

INSPECTIONS

i Are daily inspections of excavations where empioyee exposure can YES NO N/A
be reasonably anticipated being done by the competent person?

2. Are inspections being performed by a competent person after every YES NG N/A
rainstorm or other hazard increasing occurrence?

3. Are employees removed from the excavation if the competent person YES NO N/A
finds evidence at any time of a situation that could result in a
possible cave-in, protective system failure, hazardous atmosphere
or other hazardous condition?

FALL PROTECTION

1. Are standard guardrails provided on walkways and bridges that YES NO N/A
cross over excavations? .

2. Are all remotely located excavations adequately barricaded YES NC N/A
or covered?

A ER PR Y

1. Has all shoring and/or other protective system been designed YES NO N/A
by a registered professional engineer or accompanied by
tabulated data from the manufacturer?

2. Is shoring and other protective systemn checked/measured each day YES NO N/A

to detect movement and possible fatlure?

I have inspected the excavation described in this permit:

(Signature of Competent Person) (Date)

Copy: Project file
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HEALTH & SAFETY PROCEDURES

HIGH PRESSURE WASHERS

PROCEDURE NUMBER 7-1 Page 1 of 3 \

P

2.0

4.0

TV

OHM Remediation Services Corp. (OHM) personnel who have been trained in the proper
set-up, use, and care of high pressure washers -vill be authorized to operate this
equipment.

PURPOSE

This procedure describes requirements for the safe operation of the high-pressure washer.

PRI . - - e

The following equipment will be worn by operators and assistants:

L3

Safety shoes or boots

Metal foot and shin guards ’ o R
Eye proiection (goggles and face shield)

Hard hat

Heavy duty PVC rain suit or equivalent

Heavy chemical resistant gloves

Hearing protection

OPERATION PROCEDURE

The operator should review the operating manual for the unit and follow all
instructions and precautions.

Before use, the operator should inspect the pressure washer, the hoses, and the
lance to ensure that all equipment is in acceptable operating condition. The
operator should carefully inspect the relief device to ensure proper functioning.

No modifications can be made to the equipment except those authorized by the
manufacturer.

Effective Date: | August 1996

LAST REVISED 7/96 APPROVED BY: JFK/FHH
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{ HIGH PRESSURE WASHERS Procedure Number 7-1 Page 20f3

Only trained, authorized personnel will operate the high-pressure washer.

The lance must always be pointed at the work area and never at the operator or
other personnel.

The operator must maintain good footing.

The operator must have an assistant to aid in moving the hose to different areas
and backing up the operator. The assistant must remain in back of the operator.

Non-operators must remain a safe distance from the operator. The distance must
be a minimum of 25 feet.

The operating pressure should never exceed that vhich is necessary to complete
the job.

No unauthorized attachment may be made to the unit. (The trigger should never
be tied down.)

The operator should be changed at frequent intervals to avoid fatigue (at least
hourly).

Equipment should be cleaned often to avoid oil or dirt build-up, especially around
the trigger and guard area.

Always increase pressure slowly to inspect for leaks. All leaks or malfunctioning
equipment must be repaired immediately or the unit taken out-of-service.

An assistant should always be standing by at the pressure generator to shut down
the equipment and monitor the pressure.

All users must be trained in emergency shut down procedures and general
equipment maintenance.

All lances must be made of seamless stainless steel. Do not use carbon steel
which can corrode and result in weakening of the lance.

DO NOT MODIFY THE LANCE. The lance barrel, from trigger block to the tip,
should not be less than 48 inches as recommended by manufacturers of

hydroblasting equipment. (This is to prevent the operator from inadvertently
directing the lance at himseif.)

Effective Date: | August 1996




HIGH PRESSURE WASHERS

“ Procedure Number 7-1

Page 3 of 3

. A serious risk of infection and furthe- complications is possible fro.n a
hydroblasting laceration. If an injection injury is suspected, the treating physician
should be informed so he/she can request a surgeon who specializes in injection
injuries. The specialist may have to perform surgery on the affected body part in
order to remove the material (oil, particles) that was injected directly through the

skin.

Effective Date: 1 August 1996

c
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= EQUIPMENT OPERATOR QUALIFICATION

OHM Corporation
PROCEDURE NUMBER 7-14 Page 1 of 3
LAST REVISED 7/96 APPROVED BY: JFK/FHH
1. TIVE
OHM Remediation Services Corp. (O M) will qualify personnel who operate heavy
equipment at field project sites and OHM facilities.
2‘ ™Y TGO

This procedure outlines the minimum requirements for the field qualification of OFHM
personnel who may have the desire, or are required to operate OHM owned and rented
heavy equipment. This procedure applies to *he following pieces of heavy equipment:

»  Rubber tire backhoes

* Tracked and rubber tire excavators

»  Bulldozers

¢  Vacuum trucks
. s  Off-road dump trucks (straight body and articulating)
’ «  Compactors

o Water trucks (straight body and articulating)

« Bobcats

¢« Tracked and rubber tire loaders

«  Skid and truck mounted vacuum unit
This procedure does not allow for the field certification of personnel operating sit-down
counter balanced (warehouse) and rough terrain forklifts and boom trucks or cranes. The
operation of these pieces of equipment are regulated by OSHA and require more extensive
trammg and certification. Refer to SOP 7-4, Fork Lifts, and SOP 7-2, Cranes and Hoisting,
for specific operator requirements.

3. GENERAL REQUIREMENTS

No OHM personnel may become field qualified to operate a piece of heavy equipment until
they have received instruction on the inspection, proper use, safety features, and mainte-

nance reqmrements of the specxﬁc pxece and/or type of heavy equipment which they wish
e me all mlanne AL amrslmee nmt 1iatnd tom aanbsmer bearm A

to operate. This includes all pieces Ot equipment iistea in sechion two of this pi‘OCi.dLuc
For the purposes of this procedure, the following terms will be used for consistency:

Effective Date: | August 1996
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EQUIPMENT OPERATOR QUALIFICATION Procedure Number 7-14 ’ Page 2 of 3

3.1

»  Supervisor - OHM representative who has the authority to field qualify OHM
employees on various pieces of heavy equipment.

«  Qperator - OHM employee with a job title other than equipment operator who
wishes to or is required to operate OHM owned or rented heavy equipment.

Personnel Who May Field Qualify Personnel t erate Equipment. The project
site supervisor or his/her designee (i.e., Senior Equipment Operator) will be the
person responsible for the field qualification of OHM employees who wish to or are
required to operate heavy equipment. The site supervisor is required to complete
the following steps when qualifying personnel to operate equipment.

3.1.1 Determine if the potential operator is physically capable of operating the
equipment safely.

3.1.2 Determine if the potential operator is willing to accept the responsibility
which accompanies the operation of heavy equipment.

3.13 Provide instruction on the pre-startup as well as periodic inspection of
the equipment which is required to ensure that the equipment is cperating
safely and within normal parameters. {

3.14 Provide instruction on the safe operation of the equipment including all
safety features built into the equipment. This should include as a mini-
mum the following items:

o Safe start-up

+ Use of safety disabling devices

« Use and application of seat belt/harnesses

« Location and inspection of horns, lights, and backup alarm
o Normal operating parameters

« Function and normal appearance of all gauges and meters
« Equipment travel procedures

» Approximate height and weight, including safe clearance heights
+ Safe procedure for loading and unloading of equipment

« Normal shut-down procedures

« Emergency shut-down procedures

« Safe parking or storage of equipment

Effective Date: I August 1996
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3.2

3.1.6

3.1.8

Provide instruction on the proper maintenance of the equipment required
to keep it within safe and normal operating condition. This instruction
should include, at a minimum, the following ‘tems:

of the vital fluid check ard fill ports.

o Cicaning and housekeeping requirements (i.e., procedure and fre-
quency of track cleaning)

« Other equipment specific maintenance proccdures

Observe the potential operator perform safe operations with the piece of
heavy equipment including all tasks which are required to make the
equipment operational including such items as traveling with the equip-
ment and loading and unloading it into its travel trailer.

During the qualification of the potential operator, the supervisor siould

sram tlaa MIT e " form
use the "Heavy Equipment Field Operator Qualification” form asa

checklist to ensure that all peints have been covered with the operator.

Once the supervisor has nbserved the botemial operator demonstrate the
safe operation of the specific piece of equipment, he/she must sign the
Qualification form and forward it to Corporate Health and Safety for

mclus‘on into the employee's training file.

Potential Operator Requirements. OI.M employees who wish to or are required to

operate heavy equipment must meet the following minimum qualifications.

3.2.1

()
N
0]

323

Possess the physical capability (i.e., adequate vision and hearing) to

operate the equipment safety.

—d aryemamt dwmiarare 3anamoa

Possess a valid and current drivers license.

Experienced no "At Fault" vehicle accidents with OHM owned or rented
vehicles within the last 12 months.

Effective Date: | August 1996
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== (OHM Remediation Field Qualification cf Personnel

TN Jeriess Corp. To Opera.c Heavy Equipment

Zmployee Name:

Diwvision:

Employee No.:

Name of Equipment on which employee wishes to Qualify:

I . Mai .
00 Review locationof all vital i reservoirs
O Review location of all lubrication points
O Review daily inspection checklist
0 Review periodic maintenance requirements (e.g., oil change schedules)

Safety Devices and Start-up;
0 Location and function of safety disabling device (if equipped)
3 T.ocation of fire extinguisher
O  Location and function of back-up alanms
0 Location and function of hom
0 Location and function of lights
Location and correct application of seat belts/safety harnesses
Proper start-up sequence
Function and appearance of all gauges and meters

0

Smooth and safe equipment travel procedures

Smooth and safe operation

Review weight and weight of equipment

Demonstration of safe loading and binding of equipment for travel
Normal shut-down procedures

Emergency shut-down procedures

Demonstration of safe parking or storage of equipment

DDDDDDDE’ oo

Comments:

at cknowledgement;

I have reviewed and understand all of the information listed above. I also understand that as an operator of the equipment, I am responsible
for daily inspection and maintenance as well as the safe and efficient operation of the equipment.

Operator Signature Employee No. Date

Supervisor/Senior Equipment Operator Acknowledgement: I have reviewed all of the information listed above as well as any other safety
or operational features of this equipment with the above signed. He/She has demonstrated competenance in operating this piece of
equipment safely.

Supervisor/Senior Equipment Employee No. Date
Operator Signature

ictribution;
Original - Employee Training File (Corporate Health and Safety)
Copy-  Employee

Regional Training File
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, O — . Page 1 of 2
/ é/ﬂﬂf/lfm Southern Region

Regional Vice President STANDARD OPERATING PROCEDURES |

Revision 0

SUBJECT: BURIED UTILITY LOCATION AND ASSOCIATED SUBSURFACE FIELD ACTIVITIES

1.0 PURPOSE
This Standard Operaung Procedure (SOP) defines the responsibilities and procedures for utility identification,
location and associated subsurface field activities at project sites.

2.0 SCOPE
This procedure applics to all subsurface field activities performed by OHM, including excavation and subsurface field
investigations involring mechanical equipment (i.e., dr*lling) at project sites.

3.0 REQUIREMENTS

All subsurface field activities performed by OHM require buried utilities to be identified and located prior to
performing subsurface field activities at the pro,ct site. Buried utilities required to be identified and located include:
pressurized utility lines, telephone and electrical cable. Once the buried utility is identified and located, all
associated subsurface field activities must be performed in accordance with this SOP. Any deviations from these
procedures must be approved by the Regional Health ard Safety Director.

4.0 RESPONSIBILITIES

4.1 Project Manager

The project manager is responsible for allocating adequate rescurces to implement this SOP, for coordinating buried
utility location procedures with the utility and for directing the site supervisor to implement this procedure at the
project site. The project manager is also responsible for verifying that required documentation be maintained in the
Site Safety Plan and project files.

4.2 Site Supervisor

The site supervisor is responsible for implementing this procedure at the project site. The site supervisor is also
responsible for documenting the utility locations on the site map and listing the utility emergency contacts in the Site
Safety Plan.

5.0 PROCEDURE

5.1 Buried Utility Location

1. Contact the local utility company or utility service locator in your geographic area and identify which
underground utilities (i.e., electrical, gas, water, telephone, cable) need to be identified in your proposed
excavation/drilling area.

2. Inform the utility company or utility service locator with the exact location of your proposed excavation/drilling
area and depth. Provide suitable plans, drawings, and/or maps of the proposed excavation/drilling area and
depth. Provide the utility company or locator service a realistic over-estimate of the area to be cleared of
underground utilities when the excavation area or depth is in question. Obtain “as built” drawings from clients
showing utility locations on-site when available. In some cases, ElectroMagnetic (EM) or Ground Penetrating
Radar (GPR) surveys of the proposed work area may be appropriate when little or no information is available on
the proposed excavation /drilling area at abandoned industrial facilities.

3. Where feasible, arrange for a responsible OHM person, familiar with proposed excavation/drilling activities, to
meet each utility representative or locator service at the site prior to site mobilization.

4. At a minimum, follow up with each utility company or locator service that was provided with suitable plans,
drawings or maps and confirm that the proposed excavation/drilling area to be cleared is correctly interpreted by
the utility company or locator service.
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| Effective Date Numbk -

BURIED UTILITY LOCATION AND October 23, 1995 SOP-SHS-04

ASSOCIATED SUBSURFACE FIELD ACTIVITIES '
Page 20f 2 | Revision 0

5.0 PROCEDURE - CONTINUED

5.

Once buried ntilities have been identified by the utility company or locator service, document their location on
the site map and attach to the site safety plan.

List the names and telephone numbers of each utility company and locator service representative used, attach to
the site safety plan and use during site emergencies.

Associated Subsurface Field Activities
All identified buried utilities within 15 feet of subsurtace field activities (i.e., excavations, drilling) will be
manually exposed by hand excavation, hand augering or air knife techniques to verify the utility location.

Fcr excavation activities adjacent to the utilities, hand excavation is required at 15 feet intervals along the
utility length until the identified utility location is 15 feet outside the excavation area.

Hand excavations are required to expose 2 feet on either side of a low pressure line or telephone cable.

Hand excavations are required to expose 4 feet on either side of a high pressure line or electrical cable.

Heavy equipment/excavation operations must be prohibited « reet from a low pressure line or electrical cable
and 4 feet from a high pressure line or electrical cable. A spotter is required in the immediate vicinity of these
heavy equipment/excavation operations to warn operators as to their proximity to the utility.

For drilling activities, hand augering or hand excavation is required to the anticipated depth of the buried
utility, but at least 5 feet, when drilling operations are within 15 feet of an identified and marked buried

utility.

Excavation spotters and drillers must be made aware of the potential risk for encountering buried utilities, even
after proper utility location procedures have been followed.




APPENDIX E
HEALTH AND SAFETY FORMS

Accident/Injury/Illness Report Form
Accident/Injury/Ilness 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

SCBA/SAR Inspection Forms

Project Site Safety Inspection Checklist (weekly)
Cardinal Safety Rules

Activity Hazard Analysis
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OHM Remediation
Services Corp.

SUPERVISOR'S ACCIDENT INVESTIGATION REPORT

Check all that apply: Olnjury/lliness O Fatality O Compiaint  J Not Work Related
T Auto Liability O Auto Physicai Damage
O General Liabilicy O Property Damage O Eavironmental

Exact Oata and Time of Incident am. e p.m. Shift Q1st Q2nd Q3rd
OHM CORPORATION
(Employes’'s Homa DivisiorvRagional Ctfice/Subsidiary)
Addrass
City Stats
PROJECT IDENTIFICATION (Project Ralated Incidents Cnly)
Project No. Project Start Dates Complation Date

Lacation (Full Address)

Telaphona Projact Manager —_—
EMPLOYEE INFORMATION

Fsalayea’s Fuil Name Empicyea No.

L..eqular Full Time QRegular Pant Time QO Temporary Q Non-Employse

Home Address

Data of Birth Age Social Security No. - - Sex QM QF

Job Title Dapartmant Date Hirad

Length of Empioyment Q In Training, Q Mos. Q Yrs. Time inJob Class Qla Training, 4 .Mos. Q Yrs.

Nama of Employee’s Direct Suparvisor

Supervision at Time of Accident

Spacific Location Where Incidant Occurrad

QDirectly Supervised  Q Indirectly Supervised Q) Not Supervised

Q OHM Facilty Q Project Sita Q Other

To Whom Was Incident Reported? When?

Witness Name/Address

Witness Job Tille/Reason in Area

Dascribe Employee’s Job Duties Baing Parformed When Injured

P

Describe Fully the Events Which Resulted in the Accident/injury/liiness

et PR R TR moama mmea n e e s e e e o



{Usa Extra Pagae if Needad)

ﬁwQescnbe the InjuryAllness in Datail; Indicate Part of Body Affectad

Namae of ObjecvSubstancs Which Directly Injured Employea

Has/Will Employee Sask Treatmant? QYes O No Did Employea Die? QYas QNo

..ama/Addrass of Hospital/Coctor

Dascriba Treatmant Givan

Was Employee Able To Return To Work? QO Yes QNo
IfYES: QRaegular Work Q Work with Rastrictad Activities

Rastriction

If NO: Date Lost Time Began Date/Est. Date To Raturn

ldantify Parsanal Protactive Equipment Usad by injured Emplayee

P

What Training or Instruction Had Baen Givan?

How Coulid This Accident Have Baen Praventad?

Carrective Action

Signatura i (Supvr/Managar) Data
Signature {Safaty COfficar) Date
Signature (Proj. Manager) Date
DISTRIBUTION Original To: Division Secratary at Employee’s Homa Cffice

Capy To:  Q Corporate Health & Safaty Q Regional Health & Safaty Manager

Q Project Managar Q Site Safety Fila
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= == OHM Remediation
N\_== Services Corp.
EMPLOYEE'S ACCIDENT REPORT
Check all that apply:  OlInjury/lliness (O Fatality O Complaint  J Not Work Related
O Auto Liability O Auto Physical Damage
{0 General Liability {3 Property Damage (O Environmental
Date, Day, and Time of Incident Oam O pm
Your Name: Your Emp. No.:
Home Address: Home Phone #
Birth Date: Age Social Security No Sex:_____
Job Title: - . Dept.: Date of Hire: -

Accident location (If Project related, give Project #, Client, Address and "hnne #):

On OHM premises? T Yes ONo

Witness Name/Address

How did accident occur™:

Was medical atiention required? (] Yes O No

Did vou retumn to work? 3 Yes T No Your usual Job? O Yes UNo If not explain:

Was the accident reported to a supervisor? (O Yes O No Supervisor's name:

Employee's Signature Date



== OHM Remedialion

i == Services Corp.
——— A y of OHM Corp

Form 0085
H & S Dept,.
2/195

INJURY/ILLNESS STATUS REPORT

Employee Social Security No.
Home Address Phane
Job Title Home Division

Date of Injury/lliness _________Description of Injury/liiness

AUTHORIZATION TO RELEASE INFORMATION

| hereby authorize all physicians, hospitals, clinics and ail persons to discuss with, and release to OHM Remediation Services
Corp. and its authorized agents, any information or copies thereof acquired in the course of my examination or treatment for
the injury identified above. This authorization shall not extend to any other medical condition, past or present, uniess the same
is causally or historicaily relevant or related to the injury referred to above.

Employee Signature

Date

PHYSICIAN OR MEDICAL PERSONNEL TO COMPLETE REMAINDER OF FORM

WORK STATUS

Z Empioyee may return to work with no iimitations

Date -

T Employee may return toworkon
Date
with limitations indicated. These restrictions are in

effectuntil _____________ oruntii Reevaivation
Date
on
Date
Employeemaywork _____ hours in a work day.

O Employee is totally incapacitated at this time.

Patient will be reevaluated on

DEGREE LIMITATIONS
T Sedentary Work. Lifting 10 pounds maximum 1. The Empioyee may:
and occasionally lifting and/or carrying such articles a. Stand/waik

as dockets, ledgers, and small tools. Although a -

sedentary job is defined as one which involves - None O 14 hours
sitting, a certain armount of waiking and standing is Z 46hours T &8 hours
often necessary in carrying out job duties. Jobs are

sedentary if watking and standing ara reguired only b. Sit

occasionally and other sedentary criteria are met. T 13houwrs O 3-8 hours
T Light Work. Lifting 20 pounds maximum with 3 58 hours

frequent lifting andfor carrying of objects weighing i

up to 10 pounds. Even though the weight lifted may ¢. Drive

be only a negtigibie amount, a job is in this category T 1.3 hours T 35 hours
when it requires walking ~r standing to a significant 58 hours

degree or when it involves sitting most of the time X s
with a degree of pushing and pulling of arm and/or 2 Empl.oyee may use hands for .repetmve..
leg controls. Z Single grasping [ Pushing & puiling

2 Medium Work. Lifting 5¢ maximum with frequent = Fine maniputation

lifting ana/or carrying of otjects weighing up to 25

pounds. 3. Employee may use feet for repetitive movement
- . . . as in aperating foot controis:

Z Heavy Work. Lifting 100 >ounds maximum with Sy P 9 O N

frequent lifting and/or carrying of objects weighing = res °

up to 50 pounds. 4. Employee is able to:

T Very Heavy Work. Lifting objects in excess of Frequenty Occtasionally Not ail All
100 pounds with frequent lifting and/or carrying of

oo

Date obiects weighing 50 pounds or more. a. Bend....... a c g
b. Squat ....... a = O
¢. Climb........ ] [} a
PHYSICIAN'S REPORT O Referred to comnany physician
T Employee referred/admitted to:
Diagnosis
Whom
Treatment
Address
Other
Phone
Date ___ _ _ Time
Oate of this Report
Physician’s Name Physician’'s Signature
Print

Address

Phone

White - Company Copy
Canary - Clinic Copy

Pink - Employee Copy 16406 U.S. Route 224 E. » P.O. Bax 551 e Findlay MM ARRIONERA o /a4m sne ans
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_— DAILY HEAVY EQUIPMENT SAFETY INSPECTION CHECKLIST
OHM Corporation
EQUIPMENT L.D. NO.: EQUIPMENT NAME: WEEK OF;
ITEM INSPECTED MONDAY TUESDAY WEDNESDAY | THURSDAY FRIDAY SATURDAY SUNDAY

Falling Object Protective Structure (FOP)

Roll-Over Protective Structure (ROP)

Seat Belis

Operator Seat Bar(s)
Side Shields, Screens or Cab

Lift Arm Restraining Device

Grab Handles

Back-Up Alarm - Working

Lights

Guards

Horn

Anti-Skid Tread Steps Clear of Mud

Safety Signs (i.e. counterbalance swing area)

Fire Extinguisher

General Condition

Fuel Connection

Oil (full and no leaks)

Clear Of Extra Materials

Controls function properly

Damaged Parts

Hydraulic System (full and n.o leaks)

Parking brake

Lift Arm and Bucket

Tires/Tracks

Steering

»

Inspectors Name and Employee No.
INSTRUCTIONS - Inspect all applicable items

ndicated, each sh

unsatisfactory condition to the site supervisor lnuncdlu!ciy,

ft. If an unsafisfactory condition Is observed, suspead operatlon of the equipment and report the
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_~AHM Remadiation COMBUSTIBLE GAS INDICATOR
| ervieas Corp. CALIBRATION DATA SHEET
PROJECT #

INSTRUMENT N°.: CALIBRATION GAS % LEL:

CALIBRATION GAS: CHEMICAL MONITORED:

CAL GAS O, CONCENTRATION: CONVERSION FACTOR:

PERSON CGI READING OXYGEN TOX IN )
DATE CALIBRATING (% LEL) READING PPM REMAFRKS

o

P

NOTE: METER READING x CONVERSION FACTOR = LEL OF ATMOSPHERE

(Coavervion factor can be {ound ia instrument maaual)




HNU-PHOTOIONIZATION DETECTOR

CALIBRATION DATA SHEET
PROJECT #
DATE:
INSTRUMENT NO. CALIBRATION GAS:
LAMP TYPE: CALIBRATION PERFORMED BY:
TIME WEATHER CONDITIONS | SPAN SET.Z<G | READING REMARKS

(TEMP/HUMIDITY) (PPM)
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Date Project

Operator Project Mo.

instruments

Project Activities Being Monitored

Instrument/Action Leve! Background Reading

‘Instrument | Time Location/Activity Reading | Duration | Comments




PORTABLE FIRE EXTINGUISHER CHECKLIST

Office/Shop Locadnn

INVENTORY

Seral No. Locatdon " Serial No. Location

Inspection Points

1. Fire extinguisher is in assigned location
2. Accsss is not obstructed

3. Fire extinguisher is fully charged
4. Lock-pin in place

5. Test tag attached and current
INSPECTIONS COMPLETED

]! 1 . I.1 ]! 1 I..l

Jamary July

February Angust

March Septzmber

. Aprl October

———ew Jume __ e Dec:mbcr ] .
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_— DAILY SAFETY MEETING LOG

Pl

OHM Corporation
Date: Client:
Specific Location: ' Job No.:

SAFETY TOPICS PRESENTED:

Protective Clothing/Equipment:

Chemical Hazards:

Physical Hazards:

Emergency Procedures:

o, Hospital/Clinic: Phone:

Hospital Address:

EMS Phone:

Special Equipment:

Other:

ATTENDE
Name Printed: Signature:

Meeting Conducted By:

Name Printed Signature
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DAILY SAFETY MEETING LOG
(CONTINUATION PAGE)
Date: Client:
Spedific Location: » Job No.

SAFETY TOPICS PRESENTED:
ATTENDEES:

Name Printed:

Signature:




OHM Corporation

SCDA ID NO.

SCBA MONTHLY INSPECIION CHECKLIST

YBAR

s

ITEM INSPECTED

Jan,

Feb,

March

Aprll

Mny

June

July

Aug.

Sept.

Norv.

Dec.

Conneclions are tight

I'ace-plece In goud
condition

Rubler parts pliable

Regulator functions
properly

Alarm bell functions
propetly

Cylinder fully charged

Cylimler hydrotest
current (within 3 ycars)

Unit Is clean

Pmergency bypass
functions properly

Inspectors Inltials and
empioyco numirer

4

DEFICIENCIES IN ABOVE ITEMS REQUIRE UNIT TO BB TAUGUD AND REMOVED FROM SHRVICIL
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OlM Corporation

BAR ID NO.

EGRESBE ID NO.

Mg

BAR MONTHLY INSBPECTION CHECEKLIST

YEAR

ITEM INSBPECTED

JAN

FEB

MAR

APR

JUN

JUL

AUG

BEP

oCcT

NOV

DEC

Conncclions arc tight

Face-picce in good
condition

Rubber pari, hoses pliable
and good condition

Regulators function
propetly/without flutter
or free flow

Cylinder fully charged
Pressure gauge intact

Cylinder hydrostatic
test current (due at 5 yrs)

Unit is clean, straps in
good condition

Exhalation valve funclions
properly

Cylinder recharged after
inspection

inspeciors iniiials and
employce number
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Project Name:
Project Number:
Project Location:
Site Supervisor:
Inspector’s Name:

OHM Corporaticn
Project Site Safety Inspection Checklist

MEDICAL AND FIRST AID

PR SR

Are First Aid Kits accessible and identified?

Are emergency eye wash and safety showers available?
Are daily logs for first aid present and up to date?
Are First Aid Kits inspected weekly?

PERSONAL PROTECTIVE EQUIPMENT

1
pA
3

o th

Have levels of personnel protection been established?
Do all employees know their level of protection?

Are respirators used decontaminated, inspected, and
stored according to standard procedares?

Have employees been fit-tested?

Is defective personal protective equipment tagged?
Does compressed breathing air meet CGA Grade "D”
minimum?

Are there sufficient quantities of safety equipment
and repair parts?

Does Level D protection consist of safety glasses,
hard hats, and steel toe boots?

FIRE PREVENTION ‘

swpp

N

1

s v

Is smoking prohibited in flammable storage arcas?

Are fire lanes established and maintained?

Are flammable dispensing systems grounded and bonded?
Are approved safety cans available for storage of
flammable liquids?

Has the local fire department been contacted?

Are fire extinguishers available near refueling arcas?

M RIN

Is air monitoring being conducted as required by the
site safety plan?

Are air monitoring instruments calibrated daily?

Is the air monitoring logbooks up to date?

Are user manuals available?

Are instruments clean and charged?
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WELDING AND CUTTING (29 CFR 1926 Sybpart J)

1. Are fire extinguishers present at welding and cutting operations?

2. Are confined spaces; such as, tanks, pipelines, and trenches; tested
prior to cutting and welding operations?

Are Hot Work Permits available?

4. Are proper helmets, goggles, aprons, and gloves available for welding
and cutting operations?

Are welding machines properly grounded?

Are oxygen and fuel gas cylinders stored a minimum of 20 feet apart?
Are only trained personnel permitted to operate welding and cutting
equipment?

w

SO a

HAND AND POWER TOOLS (29 CFR 1926 Subpart I)

Are defective hand and power tools tagged and taken out of service?
Is eye protection available and used when operating power tools?
Are gu-rds and safety devices in place on power tools?

Are power tools inspected before cach use?

Are pon-sparking tools available?

APl ol e

MOTQR VEHICLES

Are vehicles inspected daily?

Are personnel hicensed for the equipment they operatz?
Are unsafe vehicles tagged and reported to supervision?
Are vehicles shut down before fucling?

When backing vehicles, are spotters provided?

Is safety equipment on vehicles?

Are loads secure on vehicles?

Are vehicle occupants using safety belts if provided?

Ll R i ol o M o

EMERGENCY PLANS

1. Are emergency telephone numbers posted?

2. Have emergency escape routes been designated?

3. Are employees familiar with the emergency signal?

4. ' Has the emergency route to the bospital been established and posted?

MATERIALS HANDLING

Are matenals stacked and stored as to prevent sliding or collapsing?
Are flammables and combustibles stored in non-smokiig arcas?

Is machinery braced when personnel are performing maintenance?
Are tripping hazards labeled?

Are semi-trailers chocked?

Are fixed jacks used under semi-trailers?

Are riders prohibited on materials handling equipment?

Are cranes inspected as prescribed and logged?

Arc OSHA approved manlifts provided for the lifting of personnel?
Are personnel in manlifts wearing approved fall protection devices?

FIRE PROTECTION

1. Has a firc alarm been established?
2. Do employees know the location and use of all fire extinguishers?
3.  Are fire extinguisher locations marked?

I e R ol ol o o
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Are ladders a Type I or Type 1I?
Are accessways, stairways, ramps, and ladders clean of ice, mud, snow, or debris?

Are ladders “eing used in a safe manner?

Are ladders kept out of passageways, doors, or driveways?

Are broken or damaged ladders tagged and taken out of service?
Are metal ladders prohibited in electrical service?

Are stairways and floor openings guarded?

Are safety feet installed on straight and extension ladders?

Is general housekeeping up to OHM standards?

Are ladders tied off?

SITE SAFETY PLAN

AP A

Is a site safety plan available on site or accessible to all employees?
Does the safety plan accuratesy reflect site conditions and tasks?
Have potential hazards been described to employees on site?

Is there a designated safety official on site?

Have all employees signed the acknowledgement form?

ITE P R

Are the following documents posted in a prominent and accessible arca?

A. Minimum Wage
B. OSHA Health and Safety
C. Equal Employment Opportunity

SITE CONTROL

1
2.

3.
4,

Are work zones clearly defined?

Are support trailers located to minimize exposure from

a potential release?

Are support trailers accessible for approach by emergency vehicles?
Is the site properly secured during and after work hours?

HEAVY EQUIPMENT (29 CFR 1926 Subpart O)

PR R WP

Is heavy equipment inspected as prescribed by the manufacturer?

Is defective heavy equipment tagged and taken out of service?

Are project roads and structures inspected for load capacities and proper clearances?
Is heavy equipment shut down for fucling and maintenance?

Are back-up alarms installed and working on equipment?

Are designated operators only operating equipment?

Are riders prohibited on heavy equipment?

Are guards and safety appliances in place and used?

EXCAVATION (29 CFR 1926 Subpart P)

Nowhewpr

Has a "competent persw.” been designated to supervise this excavation activity?
Have utility companies been advised of excavation activities?

Prior to opening excavations, are utilities located and marked?

Has a professional engineer cvaluated all excavations greater than 20 feet deep?
Is there rescue equipment on-site and accessible to excavation?

Is excavated material placed a minimum of 24 inches from the excavations?

Are the sides of excavations sloped or shored to prevent caving in on employees?
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FIRE PROTECTION (Continued)

4.
S.
6.

Are combustible materials scgregated from open flames?

Have fire extinguishers been professionally inspected during the last year?
Are fire extinguishers visually inspected monthly?

ELECTRICAL (29 CFR 1926 Subpart K)

1.
2.

% NG bW

9.
10.

Is electrical equipment and wiring properly guarded?

Are clectrical lines, extension cords, and cables guarded and maintained
in good conditions?

Are extension cords kept out of wet arcas?

Is damaged electrical cquipment tagged and taken out of service?

Have underground electrical lines been identified by proper authorities?
Has positive lock-out system been established by a certified project clectrician?
Are GFCI's being used as needed?

Are extension cords being inspected daily for ground continuity and
structural integrity? (i.c., group pin in place, no unapproved splices)

Are warning signs exhibited on high voltage equipment (250V or greater)?
Is extension cord inspection documented?

CRANES AND RIGGING (29 CFR 1926.550)

PRNAUN AW

Are cranes inspected daily?

Are crane swing areas barricaded or demarked?

Is all rigging equipment tagged with an identification number and rated capacity?
Is rigging equipment inspection documented?

Are slings, chains, and rigging inspected before each use?

Are damaged slings, chains, ana rigging tagged and taken out of service?

Are slings padded or protected from sharp corners?

Do employees keep clear of suspended loads?

Are employees in the lift arca wearing hard hats?

COMPRESSED GAS CYLINDERS

PN E WP

Are breathing air cylinders charged only to prescribud pressures?
Are like cylinders segregated in well ventilated arcas?

Is smoking prohibited in cylinder storage arcas?

Are cylinders stored secure and upright?

Are cylinders protected from snow, rain, etc.?

Are cylinder caps in place before cylinders are moved?

Are fuel gas and 02 cylinders stored a minimum of 20 feet apart?
Are propane cylinders stored and used outside the structure?

SCAFFOLDING (29 CFR 1926.451)

1.
2.
3.
4.
s.
6.
7.
8.
9
1

0.

Is scaffolding placed on a flat, firm surface?

Are scaffold planks free of mud, ice, grease, etc.?

Is scaffolding inspected before cach use?

Are defective scaffold parts taken out of service?

Does mobile scaffold height exceed 4 times the width or base dimension?

Docs scaffold planking overlap a minimum of 12 inches?

Does scaffold planking extend over end supports between 6 to 18 inches?

Are cmployees restricted from working on scaffolds during storms and high winds?
Are all pins in place and wheels locked?

Is perimeter guarding (top rail, mid rail, and toe board) present?
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EXCAVATION (29 CFR 1926 Subpart P - Continued)

8.
9.
10.
11

12

Has excavation greater than 4-fect decp been monitored for hazardous atmospheres
(i.e. LEL/02 deficiency)?

Are ladders used in excavations over 4-feet deep?

Are ladders present every 25 feet?

Are barriers, i.c. guardrails or fences placed around excavations near

pedestrian or vehicle thoroughfares?

Is excavation inspected daily by competent persons and documented?

CONFINED SPACES (Proposed Regulation 29 CFR 1910.146)

Pl ol A

Have employees been trained in the hazards of confined spaces?
Are confined space permits available on project site?

Is the contractors confined space safety procedwre on the project?
Has a rescue plan been established?

PERSONNEL DECONTAMINATION

PUNE

L

Are decontamination stations set up on site?

Are waste receptacles available for contaminated clothing?

Are steps taken to contain liquids used for decoatamination?
Have decontamination steps and procedures been covered by the
site supervisor or safety official?

Is all personal protective equipment and respiratory cquipment
being cleaned on a daily basis?

EQUIPMENT DECONTAMINATION

WP

4.

Has cquipment decontamination been established?

Is contamination wash water properly contained and disposed of?
Are all pieces of equipment inspected for proper decontamination
before leaving the site?

Is all equipment being cleaned on a daily basis?

HAZARD COMMUNICATION (29 CFR 1926.59)

QA WP

7.

Is there a written program on-site?

Is there a MSDS FOR EACH CHEMICAL present on-site?

Are all containers properly labeled, as to content, hazard?

Have employees been trained on chemical hazards?

Are employee’s trained on chemical hazards while doing non-routine tasks?
Do employees (including subcontractors) know and understand the acute and
chemical effects of exposure from the chemicals on-site?

Have all subcontractors signed the Haz-Comm acknowledgement form?

[T
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I have reviewed this inspection checklist with the safety inspector and fully understand the recomrendation
and will make every attempt to correct them immediately.

Site Supervisor:

Project Manager:

Signature

OBM Compliance

Inspector:
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OtIM Remediation Services Corp.’s
"CARDINAL " SAFETY RULES

® No failure to report Accidents/
Injuries immediately; No
misrepresenation of injuries

e® 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.
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1 Oct 92
HAZARD ANALYSIS
ACTIVITY ANALYZED BY/DATE REVIEWED BY/DATE
Principal Steps Potential Hazards Recommended Controls
Identify the principal Analyl.e each principal Develop specific controls for each
steps involved and step for its potential - potential hazard
the sequence of hazards
work activities
Equipment To Be Used Inspection Requirements Training Requirements
List equipment/machinery List inspection requirements for the Determine requirements for worker training, including hazard communication
to be used in conducting equipment/machinery listed
the work activities
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QUALITY CONTROL PLAN
FOR
PHASE I, INTERIM AIR SPARGING REMEDIATION SYSTEM
AT OPERABLE UNIT NO. 10, SITE 35
CAMP GEIGER AREA FUEL FARM
MCB CAMP LEJEUNE, NORTH CAROLINA

Prepared for:

DEPARTMENT OF THE NAVY
Contract No. N62470-93-D-3032
Atlantic Division
Naval Facilities Engineering Command
6500 Hampton Boulevard
Building A (South East Wing) 3rd Floor
Norfolk, Virginia 23508

Prepared by

OHM Remediation Services Corp'.
5445 Triangle Parkway, Suite 400
Norcross, GA 30092

John Franz, P.E.
Program Manager

James A. Dunn, Jr., P.E.
Project Manager

Jimmie L. Whedbee
Program QC Manager

October 1997
Delivery Order 083
OHM Project No. 17536

OHM Remediation
Services Corp.
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1.0 STATEMENT OF QC PROGRAM

OHM Remediation Services Corp. (OHM), a subsidiary of OHM Corporation, will provide
and maintain an effective Contractor Quality Control (CQC) Program as required by contract
clauses. This program will be performed in conjunction with the Program Quality Control Plan
(OHM, December 14, 1995) as applicable and in accordance with the requirements of Contract
No. N62470-93-D-3032, Atlantic Division, Naval Facilities Engineering Command, dated
August 1993. OHM will perform the inspection and test required to ensure that materials,
workmanship, and construction conform to drawings, specifications, and contract
requirements. OHM will perform each test or inspection specified, unless the required
inspection and/or test is specifically designated to be performed by the Government.

Note to Employees

Quality Control should not be considered a person or an organization of personnel, but a
concept to perform in such a manner that the end product of our efforts met established
criterion, the customer’s needs. The Quality Control individual or group cannot inspect quality
into the final product, but only inspect and document the results of our efforts. The only
person that can build quality into the product are the individuals performing the task of
producing the end product.

It should be noted by all employees that the documentation requirements of OHM procedures,
plans and the delivery order specifications are considered equally as important as the end
product itself. When it is stated that the documentation will be approved prior to the start of
work, this is exactly what is intended. To eliminate problems in this area requires careful
planning and execution by everyone.

We would do well to remember that our livelihood depends on how well we satisfy our
customer. To accomplish this requires teamwork and attention to detail by all employees and
contractors.

OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997
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2.1 R IZATION

The QC organization is depicted in the Organizational Chart (Exhibit 2.1). Other positions
are reflected to show organizational interface and lines of communication. Dependmg upon the

1
scope, size and complexity of the project, the Project Superintendent may also

of the Project QC Manager when approved by the Navy.

""1
..4
,..
D

2.2 QC MANAGERS

ﬂl\]l1dnd
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Manager’s resume (delivery order specific) is included herein as Exhibit

2.3 DUTIES. RESPONSIBILITIES AND AUTHORITIES

1. The Program QC Manager shall report to the Prc-gr"r‘ Manager and shall be
responsible for developing, maintaining, and enforcing the quality control program.

2. The QC Manager shall report to the Program QC Manager and shall be responsible

for the management and implementation of the Program QC Plan and the delivery order
specific QC Plan for both on-and off-site activities. Specific duties include: attend the
Coordination and Mutual Understanding Meeting; conduct the scheduled QC meetings;
perform the three phases of control; perform submittal reviews; perform submittal
approval except for submittals designated for Contracting Officer approval; ensure tests

are performed; and prepare QC certifications and QC documentation as required by this
Plan. Except for managing and implementing the QC program, the QC Manager shali
perform no other duties without the authorization of the Contracting Officer. The QC
Manager shall also be responsible for delivering the following documentation to the

(‘nmmmno Officer:

+ Combined Contractor Production Report/Contractor Quality Control Report,

original and one copy, by 10:00 a.m. the next working day after each day that work
is performed.

» Testing Plan and Log, three copies, at the end of each month.

* Monthly Summary Report of Field Tests, original and two copies attached to the
Contractor Quality Control Report at the end of each month. (See paragraph entitled

“Tact Rocnlie? 3
Leo& L\yo\lu.o 111

3
I~
o

» QC meeting minutes, three copies within two calendar days of the meeting.

» Rework items list, three copies at the end of each month.

OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997
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QC ORGANIZATION AND RESPONSIBILITIES

OHM Remediation
Services Corp.
Completion Certification attesting that “the work has been completed, inspected,

|

A

i

In

tested, and is in compliance with the contract.”
3. The QC Manager is expected to attend the daily site safety meetings and abide by all

site rules and regulations.
APPOINTMENT LETTERS
The appointment letter for the site QC Manager is included as Exhibit 2.4. The appointment

2.4
letter for the Program QC Manager can be found in the Program QC Plan.

October 1997

Operable Unit No. 10, Site 35
2-2
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are included only for the purpose of providing an understanding of the contractor's
responsibility. While the QC organization is expected to assist the contractor in fulfillment of
their responsibilities. no t f these responsibilities shall umed by th rganization
without the expressed written permission of the Contracting Officer.

p

1. Coordinate preparation and processing of submittals with performance of work so that
work will not be delayed by submittal processing. Allow for potential requirements to
resubmit.

[ 8]
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approving authority, that includes at least 15 working days for submittals for QC
Manager approval and 20 working days for submittals requiring Contracting Officer
approval. The period of review for submittals with Contracting Officer approval begins
when the Government receives the submittal from the QC organization. The period of

Sddo dlhn cncmmn mo L tlan 228201 oo “ 1

manrtaver L an~le macialionas T 3 3 L
iCVICW fU Cdbh 1TOUULIUL 1S UiC Samic as 101 Ul iinilal SUoIninai.

3. Determine and verify field measurements, materials, field construction criteria; review
each submittal; check and coordinate each submittal with requirements of the work and
contract documents.

4. Transmit submittals to the QC organization in orderly sequence, in accordance with the
submittal register, and to prevent delays in the work, delays to the Government, or
delays to separate contractors.

W

Correct and resubmit submittals as directed by the approving authority. Direct specific
attention, in writing or on resubmitted submittals, to revisions not requested by the
approving authority on previous submissions.

6. Furnish additional copies of submittals when requested by the Contracting Officer, to a
maximum limit of 20 copies.

7. Complete work that must be accomplished as a basis of a submittal in time to allow the

cnbhmittal ta occur ac echadnlad
AAALALLVMGL VW Viviw il GO0 UwilWALMLIVAG,

&. Ensure no work has begun until submittals for that work have been returned as
“approved” or “approved as noted” except to the extent that a portion of the work must
be accomplished as a basis of the submittal.

OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997
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OHM Remediation
Services Corp. SUBMITTALS

Format of Submittals

mamormiitéal Tz g QS PON paren MOUie. PRI IR, M .

Transmittal Form. Transmit each submittal, except sample installations and sample
panels, to the office of the approving authority utilizing transmittal forms standard for the
project. The transmittal form shall identify the Contractor, indicate the date of the submittal,
and include information prescribed by the transmittal form and required in the paragraph

entitled “Idenufylng Submittals”. Process transmittal forms to record actions regaxdmg' samplc

pdllCIb and sample installations. Transmittal forms for submittals of sample panels and sample
installations shall record any actions and locations of the samples.

Identifying Submittals. Identifying submittals, except sample panel and sample

installation, submittals shall be identified with the followmg mformauon permanently adhered

to or noted on each S€paraic€ cor‘nponcm of each submittal and noted on the transmittal form.

Mark each copy of each identically, with the following:

k.
o

nd location.

Project title a

Construction contract number and delivery order number.

|38}

3. The section and paragraph number of the section for which the submittal is required.
4. The Submittal Description (SD) number (see Exhibit 3.1) of each component of the
submittal.

5. If aresubmittal, add an alphabetic suffix to the submittal description, for example, SD-

10A tn indicate the racnhmiccinn

AVidy VW AMAAVGLY WAV AWOMVIALOIAVIL.

6. The name, address, and telephone number of the subcontractor, supplier,
manufacturer, and any other second tier contractor associated with the submittal.
7. Product identification and location in project.

2. Indicate, by prominent notation, each product that is being submitted, indicate the
specification section number, and paragraph number to which it pertains.

OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997
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OHM Remediation
Services Corp. SUBMITTALS

W

Supplement product data with material prepared for the project to satisfy submittal
requirements for which product data does not exist. Identify this material as developed

enecificallv for the mraiece
pecifically for the project.

Format of Shop Drawings

u—y

Shop drawings shall be not less than 8 1/2 by 11 inches nor more than 30 by 42

L TN
HICIICS.

Present 8 1/2 by 11 inches sized shop drawings as a part of the bound volume for the
submittals required by the section. Present larger drawings in the sets.

Include on each drawing the drawing title, number, date, and revision numbers and
dates, in addition to the information required in the paragraph entitled “Identifying
Submittals.”

Dimension drawings, except diagrams and schematic drawings; prepare drawings
demonstrating interface with other trades to scale. Identify materials and products for
work shown.

Furnish samples in the sizes below, unless otherwise specified or unless the
manufacturer has prepackaged samples of approximately the same size as specified:
- Sample of equipment or device: Full size.

tAn Q1) he 11 insha
- Sample of materials less than 2 by 3 inches: Built-up to 8 1/2 by 11 inches

- Sample of materials exceeding 8 1/2 by 11 inches: Cut down to 8 1/2 by 11 inches
and adequate to indicate color, texture, and material variations.

- Sample of linear devices or materials, such as conduit and handrails: 10-inch length
or length to be supplied, if less than 10 inches.

- Sample of non-solid naturals, (e.g., sand, paint, etc.):
otherwise in technical sections.

- Sample panel: 4 feet by 4 feet.

- Sample Installation: 100 square feet.

on: Where unavoidable variations must be expected,

than three units showing the extremes and middle of

nsmazal oo fang

Samples showing range of
submit sets of samples of no
the range.

variati
t less

Reusable samples: Incorporat returned samples into the work only if so specified or

11 be -

be in an undamaged condition at the time of use.

= | (ORGP Y P,

~ey 1. -
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OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997
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HM Remediation

ervices Corp. ’ SUBMITTALS
it
4. Recording of sample installation: Note and preserve the notation of the area constituting
the sample installation but remove the notation at the final cleanup of the project.
5. When a color, texture, or pattern is specified in naming a particular manufacturer and
style, include one sample of that manufacturer and style, for comparison.
Format of Administrative Submittals
1. 'When the submittal includes a document which is to be used in the project or become a
part of the project record, other than as a submittal, do not apply the Contractor’s
approval stamp to the document, but to a separate sheet accompanying the document.
2. Operation and Maintenance Manual Data: Submit in accordance with the section entitled
“Operation and Maintenance Data” of the individual delivery order.
Number of Copies of Product Data
1. Submit six (6) copies of submittals of product data requiring review and approval only
by the QC organization and seven (7) copies of product data requiring review and
Pt ;mnrnvnl hv the (‘nnrmm-mo Officer

Number of Copies of Shop Drawings

sheets larger than 8 1/2 by 14 inches, submit seven

Tenar arad fGr ﬂ‘lis p'ncan

2. For shop drawings presented on sheets 8 1/2 by 14 inches or less, conform to the
quality requirements for the product data.

Number of S
1. Submit two (2) samples, or two (2) sets of samples showing range of variation of each
required item. One (1) approved sample or set of samples will be retained by the

approving authority and one will be returned to the Contractor.

2. Submit one (1) sample panel. Include components listed in the technical section or as
directed.

3. Submit one (1) sample installation, where directed.

OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997
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\__-:__— Services Corp. SUBMITTALS

4. Submit one (1) sample of non-solid materials.
Number of Copies of Administrative Submittals

1. Unless otherwise specified, submit administrative submittals which are 8 1/2 by 14
inches or smaller in size in the quantity required for product data.

2. Unless otherwise specified, submit administrative submittals larger than 8 1/2 by 14
inches in size in the quantities required for shop drawings.

B.QC Oreanization R ibiliti

The Quality Control (QC) organization shall be responsible for reviewing and certifying
that submittals are in compliance with contract requirements. The approving authority on
submittals is the QC Manager unless submission to the Contracting Officer is specified for the
specific submittal. The specific QC responsibilities for submittals are as follows:

1. Note the date on which the submittal was received from the contractor on each
submittal for which the Site QC Manager is the approving authority.

o~ 2. Determine and verify field measurements, materials, field construction criteria; review
each submittal; and check and coordinate each submittal with requirements of the work
and contract documents.

3. Review submittals for conformance with project design concepts and compliance with
the contract documents.

4. Act on submittals, determining the appropriate action based on the review of the
submittal.

- When the QC Manager is the approving authority, take the appropriate action on the
submittal from the paragraph of “Possible Actions.”

- When the Contracting Officer is the approving authority or when a variation has
been proposed, forward the submittal to the Contracting Officer with the certifying
statement or return the submittal marked “Not Reviewed” or “Revise and Resubmit”
as appropriate. ‘

5. Ensure that the material is clearly legible.

P

OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997
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Stamp each sheet of each submittal with the appropriate stamp, except that data

submitted in bound volume or on one sheet printed on two sides may be stamped on
the front of the first sheet only. When agreed to by the Contractine Officer. a single

AV LLVAIL UL ML A0 SULLL Vil . Y AL Gl LU Uy Wb Lliidabldllg wilibll, a SRS

cover sheet containing the required certification wording (see Exhibit 3.1a and 3.1b)
may be utilized instead of the above. The stamp or cover sheet shall contain the
following wording:

.
When the approval authority

Y e
certify submittals forwarded to the Contracting
statement:

NFfFRrar tha N Ar
/L
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Q

fficer with the following certifying

I hereby certify that the (equipment) (material) (article) shown and marked in this

submittal is that nronosed to be incornorated into Contract Number N§2470-02.1).

MUALITLUA AT WAL HAVPVOVM IV UV ALIVVAPVIGLVU ALY LV AVE LYBINUWE ANULT T UTS JTass

3032, is in compliance with the Contract drawings and specification, can be installed

ul UIC ahuuawu Spacces, a.uu lb bUUHHLLCU lUf UUVCHULICXIL d.ppl'Ule quemmcn[
approval of proposed variation, if any, is recommended.

Certified by Submittal Reviewer , Date

Certified by QC Manager _, Date

| 1 R U . L-—a—. [aTalR V. Py papes sl o ) V. PO er 21T Lo .l

When approving auiuority is the QC Manager, the QC Man ager will use tne
following approval statement when returning submittals to the Contractor as
“Approved” or “Approved as Noted™:

I hereby certify that the (equipment) (material) (article) shown and marked in this
submittal is that proposed to be incorporated into Contract Number N62470-93-D-
3032, is in compliance with the Contract drawings and specification, can be installed
in the allocated spaces, and is ____ approved for use, ____ approved for use subject

to Government approval of proposed variation.

Certified by Submittal Reviewer , Date

Annroved bv QC Manager
\pproved by QC ger

Sign the certifying statement or approval statement. The signatures shall be in original
ink. Stamped signatures are not acceptable.

Update the submittal register as submittal actions occur and maintain the submittal
register at the project site until final acceptance by the Contracting Officer.

OBM Project 17536QCP Operable Unit No. 10, Site 35 OCctober 1997
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9. Retain a copy of approved submittals at the project site, including the contractor’s copy
of approved samples.

10. When the approving authority is the QC Manager, forward two copies of each
approved submittal, except “Samples”, where only one set is required, to the
Contracting Officer.

Actions Possible
Submittals returned to the contractor shall contain one of the following notations:

1. “Not Reviewed’ shall indicate the submittal has been previously reviewed and
approved, is not required as a submittal, does not have evidence of being reviewed and
approved by the Contractor, or is not complete. A submittal marked “Not Reviewed”
shall be returned with explanation of the reason it is not reviewed. Returned submittals
deemed to lack review by the Contractor or to be incomplete shall be resubmitted with
appropriate action, coordination, or change.

2. Submittals marked “Approved” or “Approved as Submitted’’ authorize the
Contractor to proceed with the work covered.

3. Submittals marked “Approved as Noted” authorize the Contractor to proceed with
the work as noted provided the Contractor takes no exception to the notations.

4. Submittals marked “Revise and Resubmit” or “Disapproved” indicates the
submittal is incomplete or does not comply with the design concept or the requirements
of the Contract documents and shall be resubmitted with appropriate changes.

3.2 PERSONNEL AUTHORIZED TO REVIEW AND CERTIFY
SUBMITTALS

In addition to the QC Manager, the personnel listed in Exhibit 3.2 are authorized to review
and certify submittals as indicated. Any additional personnel required to review and certify
submittals will be submitted in writing to the Contracting Officer for approval.

3.3 SUBMITTAL REGISTER

The submittal register is shown in Exhibit 3.3. The submittal register shall be maintained as
follows:

1. Column (a): List each specification section in which a submittal is required.

OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997
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Column (b): List each submittal description (SD No. and type, e.g., SD-04, Drawings)
............. S R G PRI s ol Jh DL S P

Acquucu in each Speciricanon secuonn. Follow each submittal acscripuon with the list of
material of products to be addressed in each submlttal dcscmpnon.

product is specified. This listing is only to facilitate submit tal reviews. Do not consider

entries in column © as unllung pIU €Ct rcqulrc‘mcmb, do not consider that a blank must
be filled in by the Contractor or the Government.

Column (c): List one principle paragraph in the specification section where a material or

Column (d): Indicates approving authority for each submittal. A “G” indicates approval

by the Contracting Officer; a blank indicates approval by the Site QC Manager.

Column (e): Indicates for submittals to be approved by Contracting Officer, specific

reviewers other than the QC organization. This column may or may not be filled out on
the copy supplied by the Government.

.‘-

(o) will be compieted by the QL orgamzauon as foilows:

Column (f): As submittals are processed, list a consecutive number assigned by the
Contractor for each group of snbmittals, Place thig same number in the annronriate

Viawa &% -w- VA DUVIIALGALS, L ARWY WIS ORLILV ALNMRIAUVVA LAl el GppaVpiaGew

block on the “Subrmttal Transmlttal Form”. For a resubmission, repeat transmittal
control number of the original submittal with a suffix; e.g., No. “100B” is second
resubmission of material originally transmitted under No. “100”.

Thaca
e A AIWON

dates are the scheduled begmnings, of submittal review period. The Contractor
proposes these dates and the Contracting Officer approves them to establish the
approved submittal register.

ntharitv tn receiv
[£8 i,

.
p
(]
“
£
C
r
|2

I
%)

Tivevremo -\ Aamd M. TC Arnmmne st o meedle e . 2o -
\.Uluuulb \Aj) alia \1}. appioviilyg

organization forwards certified submittal

8
OD—
Q

ontracting fficer

. Columns (m) and (n): If approving authority is Contracting Officer, enter the

Govcmment actlon and date of actlon as shown on returned submittal. If approving

OHM Project 17536QCP , Operable Unit No. 10, Site 35 October 1997
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12. Column (0): Enter date QC organization returns submittal to Contractor, regardless of

who is approving authority. If QC Manager is approving authority, it is also the date
the information is forwarded to the Government.

OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997
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4.0 ACCREDITED LABORATORIES/
TESTING LABORATORIES
4.1 TEST RATORY R R T

Testing services will be provided by an independent accredited testing laboratory qualified
to perform sampling and tests. When the proposed tcstmg laboratory is not accredited by and
acceptable accreditation program, as described by the paragraph entitled "Accredited
Laboratories,” submit to the Contracting Officer for approval, certified statements signed by an
official of the testing laboratory attesting that the proposed laboratory meets or conforms to the

following requirements:

18 aubc'i‘d the technical direction of a ed
engineer (PE) with at least five years of experience in sampling and testing.

=)

2. Laboratories engaged in testing of concrete and concrete aggregates shall meet the
requirements of ASTM C 1077, 1990.

3. Laboratories engaged in testing of bituminous paving materials shall meet the
requirements of ASTM D 3666, 1990 (Rev. A).

4. Laboratories engaged in testing of soil and rock, as used in engineering design and

~ a a1 A CIFYYR B T M,y AA PN aVele)

construction, shall meet the requirements of ASTM D 3740, 1988.

5. Laboratories engaged in ndcstructivc testing (NDT)/nondestructive examination
(NDE) shall meet the req ments of ASTM E 543, 1989 (Rev. A).

Laboratories performing work in connection with specific samplirig and chemical
analysis of contaminated media according to the delivery order specification shall be
handled as defined in the Sampling and Analysis Plan (SAP).

O

4.2 ACCREDITED LABORATORIES

Acceptable accreditation programs are the National Institute of Standards and Technology
(NIST), National Voluntary Laboratory Accreditation Program (NVLAP), the American

A ACLTITN wA tha
Association of State Highway and Transportation Officials (AASHTQ) program, and the

American Association for Laboratory Accreditation (AALA) program. Furnish to the
Contracting Officer, a copy of the Certificate of Accreditation, Scope of Accreditation and
latest directory of the accrediting organization for accredited laboratories. The scope of the
laboratory's accreditation shall include the test methods required by the contract.

OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997
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TESTING LABORATORIES

4.3 INSPECTION OF TESTING LABORATORIES

Prior to approval of non-accredited laboratories, the proposed testing laboratory facilities
and records may be subject to inspection by the Contracting Officer. Records subject to
inspection include equipment inventory, equipment calibration dates and procedures, library of
test procedures, audit and inspection reports by agencies conducting laboratory evaluations and
certifications, testing and management personnel qualifications, test report forms, and the
internal QC procedures.

4.4  TEST RESULTS

Test reports shall cite applicable contract requirements, tests or analytical procedures used.
Provide actual results and include a statement that the item tested or analyzed conforms or fails
to conform to specified requirements. Conspicuously stamp the cover sheet for each report in
large red letters "CONFORMS" or "DOES NOT CONFORM" to the specification
requirements, whichever is applicable. Test results shall be signed by a testing laboratory
representative authorized to sign certified test reports. Furnish the signed reports,
certifications, and other documentation to the Contracting Officer via the QC Manager. The QC
Manager shall furnish a summary report of field tests by attaching a copy of the report to the
last daily Contractor Quality Control Report of each month.

OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997
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5.1 TING PL A

As tests are performed, the QC Manager shall record on the "Testing Plan and Log"
(Exhibit 5.1) the date the test was conducted, the date the test results were forwarded to the

Contracting Officer, any remarks and acknowledgment that an accredited or Contracting

Officer approved testing laboratory was used. Attach a copy of the updated testing plan and log
to the last daily Contractor Quality Control Report of each month.

In development of the Testing Plan and Log, consideration shall be given to the use of

mnltinla Tacting Plang anAd T ~aog annbhdividad by dafinnhla fantrrns Af tha cmaniflaatlo o oo

Miupae 1 CSUilg riafs anag LOgs 5ucaiviala u_y ucuua.uxc ieatures o1 the SpeCiniCaucn dIl(l/UI 0[
different materials within a definable feature section of the specification. When materials are
tested on a specific frequency, accumulated material totals shall be recorded in the remarks
section or on an attachment to each specific Testing Plan and Log to provide assurance that the
tests are conducted at the required intervals.

5.2 TIESTING

Except as stated otherwise in the specification sections, perform sampling and testing
required under the contract.

OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997
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6.0 REWORK

6.1 REWORK DOCUMENTATION REQUIREMENTS

The QC Manager shall maintain a list of work that does not comply with the contract,
identifying what items need to be reworked, the date the item was originally discovered, and
the date the item was corrected. There is no requirement to report a rework item that is
corrected the same day it is discovered. Attach a copy of the Rework Items List (Exhibit 6.1)
to the last daily Contractor Quality Control Report of each month. The Contractor shall also be
responsible for including on this list, items needing rework including those identified by the
Contracting Officer.

OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997
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7.0 MEFETIN

7.1 COORDINATION AND MUTUAL UNDERSTANDING MEETING

PRy S P PR [, P BGRpIS. | I .

meeting is to develop a mutual understanding of the QT details, mcmamg forms to be used;

administration of on-site and off-site work, and coordination of the Contractor's management,
production and the QC Manager's duties with the Contracting Officer. A sample agenda is
included as Exhibit 7.1. As a minimum, the Contractor's personnel required to attend shall

1V UL AL UL O AV 2 v Lidaala Sa

include the Project Manager, Project Superintendent and QC Manager. Mmutes of the meeting

~A11T 1 r'aYalth W4

shall be prepared by the QC Manager and signed by both the Contractor and the Contracting
Officer.

7.2 QC MEETINGS

~

After the start of construction, the QC Manager shall conduct QC meetings once every two
weeks or as required scheduled by the Contracting Officer or delivery order. The meetings will

be held at the work site, or where specified, with the project superintendent and the foreman
responsible for the uncoming work in attendance. The OC Mannopr shall take stens as mav be

wRpd At Sal At AU SR RP PRIl WRAA A28 QAR AN I Y Drwps GO sy Vv

necessary to prevent the QC Meeting from becoming a producuon meeting. Often it is
convenient to hold a production meeting following the QC meeting, however the minutes of
these meetings shall be maintained separately. The QC Manager shall notify the Contracting
Officer at least 48 hours in advance of each meeting. The QC Manager shall prepare the

minutes of the meeting and provide a copy to the Contracting Officer within two working days

after the meeting. As a minimum, the following shall be accomplished at each meeting:

1. Review the minutes of the previous meeting.

[28)
D
<

- Work or testing accomplished since last meeting.
- Rework items identified since last meeting.
- Rework items completed since last meeting.

3. Review the status of submittals.

- Submittals reviewed and approved since last meeting.
- Submittals required in the near future.

4. 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.

OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997
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- Identify Preparatory Phases required.

- Identify Initial Phases required.

- Identify Follow-up Phases required.

- Identify Testing required.

- Identify status of off-site work or testing.
- Identify documentation required.

5. Resolve QC and production problems.
6. Address items that may require revising the QC plan such as or changes in procedures.
In addition to the normal project distribution which includes the Contracting Officer, a

copy shall be forwarded to the C.O.T.R., LANTDIV, the Program QC Manager, and the
OHM Program Manager.

OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997
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The QC Manager 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 Inspection Plan activities (see Exhibit 8.0) of each definable
feature of work as listed in Exhibit 9.1.

8.1 PREPARATORY PHASE

Notify the Contracting Officer at least two working days in advance of each preparatory
phase. Conduct the preparatory phase meeting with the superintendent and the foreman
responsible for the definable feature of work. Document the resuits of the preparatory phase
actions in the daily Contractor Quality Control Report (Exhibit 8.1). Perform the following
prior to beginning work on each definable feature of work:

» Review each paragraph of the applicable specification sections.

~* Review the contract drawings.

+ Verify that appropriate shop drawings and submittals for materials and equipment have
been submitted and approved. Verify receipt of approved factory test results, when
required.

* Review the testing plan and ensure that provisions have been made to provide the
required QC testing.

+ Examine the work area to ensure that the required preliminary work has been
completed.

. Examine the reanired materials, equinment and sample work to ensure that thevy are on

At inlaALAALANS VaAW 2 Wi daaleava alaady AP ALAWALL QAN DREAAp/AW FY VAL LW WAMI WL W WiGL VAV Y GV Vil
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hand and conform to the approved shop drawings and submitted data.

+ Review the safety plan and appropriate activity hazard analysis to ensure that applicable
safety requirements are met, and that required Material Safety Data Sheets (MSDS) are
submltted

)

8.2 INITIAL PHASE

Notify the Contracting Officer at least two working days in advance of each initial phase
meeting. When crews are ready to start work on an a definable feature of work, conduct the
initial phase meeting 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 in the daily Contractor Quality

Control Report. Repeat the initial phase for changes in personnel assigned responsibility for

the work, or when acceptable levels of specified quality are not being met. Perform the
following for each definable feature of work:

» Establish the quality of workmanship required.
* Resolve conflicts.

OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997

8-1 P



£ == OHM Remediation

\ == Services Corp. THREE PHASES OF CONTROL

.

» Review the Safety Plan and the appropriate activity hazard analysis to ensure that
applicable safety requirements are met.
« Ensure that testing is performed.

8.3 L - H

Perform the following for ongoing work daily, or more frequently as necessary, until the
completion of each definable feature of work and document in the daily Contractor Quality
Control Report:

» Ensure the work is in compliance with contract requirements.
* Maintain the quality of workmanship required.

+ Ensure that testing is performed.

» Ensure that rework items are being corrected.

8.4 NOTIFICATION OF THREE PHASES OF CONTROL FOR_QFF-
SITE WORK

Notify the Contracting Officer at least two weeks prior to the start of the preparatory and
initial phases.

8.5 RECEIPT INSPECTION

The QC organization shall conduct Receipt Inspection of materials and equipment procured
in accordance with the delivery order specification. In addition to the submittal documentation,
which will be reviewed and approved as required under Section 3.0, Submittals, the following
attributes will be inspected for each order/shipment as applicable:

» Material is same as specified by the Delivery Order Specification
*  Quantity as specified by the procurement document

+ Dimensions as required by the procurement document

» Shipping Damage

+ Physical Damage

» Identification and Marking

+ Protective Covers and Seals

+ Cleanliness

»  Workmanship

Materials and equipment found to be unacceptable at receipt inspection shall be rejected and
"RED Tagged" (see Exhibit 8.5) until correction or replacement can be made. This
material/equipment shall not be used until the corrective action results in satisfactory

/ﬂ .,

OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997

8-2



< =—=_OHM Remediation

N\ .= Services Corp. THREE PHASES OF CONTROL
/,,—’«7“""'*\‘ . -
T reinspection.
The results of the receipt inspection, by attribute, will be included in the Contractor Quality
Control Report (Exhibit 8.1) for the date of inspection.
8.6 DOCUMENTATION
Reports are required for each day that work is performed and for every seven consecutive

calendar days of no work and on the last day of no work periods. Account for each calendar
day throughout the life of the contract. The reporting of work shall be identified by
terminology consistent with the construction schedule. Contractor Quality Control Reports are
to be prepared, signed and dated by the QC Manager and shall contain the following

infarmatinne
ALAANS L AR AMAVANIA L

+ Identify the control phase and the definable feature of work.

+ Results of the preparatory phase meetings held, including the location of the definable
feature of work and a list of personnel present at the meeting. Indicate in the report that
for this definable feature of work, the drawings and specifications have been reviewed,
submittals have been approved, materials comply with approved submittals, materials
are stored properly, preliminary work was done correctly, the testing plan has been

P reviewed, and work methods and schedules have been discussed.

: » Results of the initial phase meetings held, including the location of the definable
features of work and a list of personnel present at the meeting. Indicate in the report
that for this definable feature of work, the preliminary work was done correctly,
samples have been prepared and approved, the workmanship is satisfactc»ry, test
results are acceptable, work is in compliance with the contract, and the required testing

JHIULLALIG HE RN LU GLL, AL LI AR R

has been performed and include a list of who performed the tests.

* Results of the follow-up phase inspections held, including the location of the definable
features of work. Indicate in the report that for this definable feature of work that the
work complies with the contract.as approved and that required testing has been

performed and include a list of who performed the tests.

» Results of the three phases of control for off-site work, if applicable, including actions
taken.
» List the rework items identified, but not corrected by close of business.

» As rework items are corrected, provide a revised rework items list along with the
corrective action taken

WAL WW A Y W aweALAd AR ide

+ Include in the remarks section of the report pertinent information including directions
received, quality control problem areas, deviations from the QC Plan, construction
deficiencies encountered, QC meetings held, acknowledgment that as-built drawings

have been updated, corrective direction given by the QC Manager and corrective action
taken bv the contractor.

adavid Uy WA VUaW
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When the QC Manager believes that an attribute list type inspection is more appropriate
for the inspection of specific definable features of work, he/she may use any type of
form desired for this purpose. However, this or any other form utilized shall become
an attachment to the daily Contractor Quality Control Report and shall not preclude any

other requirements of the contract or this plan.

OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997
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9.0 DEFINABLE FEATURES OF WORK

9.1 K B TUR F R

Exhibit 9.1 contains a list of definable features of work for this delivery order. A definable
feature of work is a task that is separate and distinct from other tasks and requires separate
control requirements. As a minimum, each division of the specification is considered a
definable feature of work. However, at times there may be more than one definable feature of
work in each division of the specification or a definable feature of work may include several
specification sections. The QC Manager shall discuss the list with the Contracting Officer for
possible expansion of the list.

OHM Project 17536QCP Operable Unit No. 10, Site 35 October 1997
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The following forms are acceptable for providing the information required by this QC Plan
and the contract, except as otherwise directed by the Contracting Officer. While use of these
specific forms are not required by the contract, any other format used shall contain the same
information and be approved by the Program QC Manager. Exhibit 10.1 includes additional

forms used b hv the contractor. These forms and their use are not addresse Al thia M Dlarm
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NOTE: Exhibit numbers refer to the paragraph from which the Exhibit was first addressed.

10.1 INDEX OF EXHIBITS

Exhibit 2.1 Organizational Chart

Exhibit 2.2 Project QC Manager's Resume

Exhibit 2.4 Project QC Manager Appointment Letter

Exhibit 3.1 Submittal Descriptions (SD)

Exhibit 3.2 List of Personnel Authorized to Review and Certify Submittals
Exhibit 3.3 Submittal Register

Exhibit 5.1 Testing Plan and Log

Exhibit 6.1 Rework Items List

Exhibit 7.1 Sample agenda for the Coordination and Mutual Understanding Meeting
Exhibit 8.0 mSPECuCu‘l Schedule

Exhibit 8.0 Inspection Schedule

Exhibit 8.1 Contractor Quality Control Report

Exhibit 8.5 Reject Tag (RED Tagged)

Exhibit 9.1 Definable Features of Work
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OHM Remediation Services Corp.
Delivery Order No. 083
OU No. 10, Site 35

Quality Control Plan Review

By signing this document, [ am stating that I have read and understand the Site Quality Control Plan for this Delivery Order/project.
Any questions or comments should be addressed to either the Program or Site QC Manager.

Name (Print) Signature Title Company Date
James A. Dunn, Jr. Project Manager

Randy Smith Project Superintendent

TBD Project Engineer

Gregory C. Gilles Technical Manager




Exhibit 2.1

OHM Remediation Services Corp

Delivery Order No. 083

QC Organizational Chart

| Program Manager E
John P. Franz, P.E. E

Site QC Manager E Site Supervisor
TBD E Randy Smith
I

"'mm R

QA/QC Officer
l Theresa Rojas
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I Laboratory
:

QC Representative E
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Exhibit 2.4

September 30, 1997

TBD

- OHM Remediation Services Corp.

P. O. Box 8116

MCB Camp Lejeune, NC 28547
laYa R VY Y A O e 1 PN . YN LYNL I o NP . L PR Y.
el Dlte L Manager, rnase 1 AIr oparge Lrounawater kemedlai oystem olie 5o,
Camp Geiger
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Delivery Order 0083

)
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Dear TBD:

This letter will serve as your appointment as the Site Quality Control Manger on the referenced

project and will also clarify your duties and authority in this position. In this position, you will

be authorized to use available resources to satisfy all applicable requirements of the Program
and Delivery Order On;thv Control Plans.

This authorization sneQLflcallv gives you the authority to direct removal and replacement or
correction of nonconformmg ‘materials or work and stop work authority when continuation
would be unsafe to personnel, harmful to the environment, or result in a significant degradation

ofquality. T T
You will be expected to work closely with the Project Manager, Site Supervisor and other
project personnel, but you will not be directly responsible to anyone but myself for resolution of
quality issues when working in the capacity of Quality Control Manager.

If you have any questions in this matter, please call me at {(617) 589-2306.

Sincerely,

Jimmie L. Whedbee
Program QC Manager
LANTDIV RAC Program



SUBMITTAL DESCRIPTIONS
Exhibit 3.1
Page | of 3

SD-01, Data
Submittals that provide calculations, descriptions, or other documentation regarding the work.
D-02. Manuf rer’ |

" Data composed -f catalog cuts, brochures, circulares, specifications and product data, printed
information in sufficient detail and scope to verify compliance with requirements of the contract
documents. A type of product data.

SD-03. Manufacturer’s Standard Color Charts

Preprinted illustrations displaying choices of color and finish for a material or product. A type of
product data.

SD-04, Drawings

Submittals that graphically show relationship of various components of the work, schematic diagrams
of systems detail of fabrications, layout of particular elements, connections, and other relational
aspects of the work. A type of shop drawing.

SD-05. Design Data

Design calculations, mix design, analyses, or other data written in nature and pertaining to a part of
the work. A type of shop drawings.

SD-06, Instructions

Preprinted material describing installation of a product, system, or material, including special notices
and Material Safety Data Sheets, if any, concerning impedances, hazards, and safety precautions. A
type of product data.

SD-07. Schedules

A tabular list of data or tabular list including location, features, or other pertinent information
regarding products, materials, equipment, or components to be used in the work. A type of shop
drawing

SD-08, Statements

A document, required of the Contractor, or through the Contractor by way of a supplier, installer,
manufacturer, or other lower tier contractor, the purpose of which is to further the quality or orderly
progression of a portion of the work by documenting procedures, acceptability of method or
personnel, qualifications, or other verification of quality. A type of shop drawing.

SD-09. Reports
Reports of inspection and laboratory test, including analysis and interpretation of test results. Each

report shall be properly identified. Test method used and compliance with recognized test standards
shall be described.

alsd’s
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SUBMITTAL DESCRIPTIONS

Page 2 of 3

D-10, Test R

A report signed by an authorized official of a testing laboratory that a material, product, or system
1der‘1uuu 189 uxc i1iaiclilial, plUUu\.«L Ut oyotlill WU UL PRUVIULL 1idd UoLil Wollu Hl accorgance .VVth
requirements specified by naming the test method and material. The test report must state the test was
r,rfv..._ed in accordance with the test requirements; state tne test results; and indicate whether the

material, product, or system has passed or failed the test. Testing must have been within three years of
the date of Contract award. A type of product data.

SD-11, Factory Test Reports

A written report that includes the findings of a test required to be performed by the Contractor on an

trrnl -t nf th 1 vty oy o 1 it 1 3 i
actual portion of the work or prototype prepared for this project before it is shipped to the job site.

The report must be signed by an authorized official of a testing laboratory and must state the test was
performed in armrdmce with the test requirements; state the test results; and indicate whether the

matenal product, or system has passed or failed the test. A type of shop drawing.
SD-12, Field Test Reports

A written report that inciudes the findings of a test made at the job site, in the vicinity of the job site,
orona sample taken from the job site, on a portion of the work, during or after installation. The

| 298 ad th A £ 1 £ +
report must be signed by an authorized official of a testing laboratory or agency and must state the

test was performed in accordance with the test requirements; state the test results; and indicate whether
the material, product, or system has passed or failed the test. A type of shop drawing.

e A1alLliiadl, AULLLL, UL o Yolbdll 32U

SD-13, Certificates

Statements signed by responsible officials of a manufacturer of a product, system, or material
attesting that the product, system, or material meet specified requirements. The statements must be
dated after the award of this contract, name the project, and list the specific requirements that it is

intandad ta adArage A tyma nf chan r‘m“n
AMILGIIUCAL LU QUL &Y kjy\l Vi dilvp u

~ral A tha matamal Ar guctam tn ha nravidad hag haan tactad annrnedornaa

SD-14. Samnles

Samples, including both fabricated and unfabricated physical examples of materials, products, and
units of work as complete units or as portions of units of work. A type of sample.

P s - a PR | PR DT o

SD-15, Color Sefection Sampies
Samples of the available choice of colors, textures, and finishes of a product or material, presented
over substrates identical in texture to that proposed for the work. A type of sample

SD-!ﬁ, sa”mlﬁ Panels

An assembly constructed at the product site in a location acceptable to the Contracting Officer and
using materials and methods to be employed in the work; completely finished; maintained during
construction; and removed at the conclusion of the work or when authorized by the Contracting
Officer. A type of sample.

SD-17 Samp]g Installations
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A portion of an assembly or material constructed where directed and, if approved, retained as a part
of the work. A type of sample.

SD-18. Records

Documentation to ensure compliance with an administrative requirement or to establish an
administrative mechanism. A type of administrative and close-out submittal.

D-1 ion and Maintenan |

Data intended to be incorporated in an operations and maintenance manual. A type of administrative
and close-out submittal.
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Exhibit 3.2

List of Personnel Authorized to Review and Certify Submittals

Specification Section: Submittal Type: Authorized Personnel:
01010, 01430, 02223 and Equipment and materials James A. Dunn, Jr.,, OHM
02903 All others Randy Smith, OHM
OHM Project Engineer (TBD)
Greg Gilles




Exhibit 3.3 - Submittal Register Page 10f2
Date
Forwarded to Date Date Mailed to
Spec. SSD;\J o arl\(;d'l;y pe olf f)pec ‘ Approval sz' o g rans.l Planned Sub, [ Action Date of Appro. Forwarded | Received Action | Dateof Contr./Recd. R K
No. u '::trt,: oducttem !3?' by CO Revig.zv er cly\rj\;ro Date Code Actdon Auth./Date to Other from Other | Code Action from Appro. emarxs
' . Received from Reviewer Reviewer Auth,
Contr.
a b c d e f g h i j 3 i m n o p
01010 | Work Plan 1.2.1 G WP 10/1/97
01010 | Material Safety Data 13.1.2 G WP 16/1/97 w/ HASP
Sheets
01010 | Shop Drawings 1.2.1.1 As received
01010 | Record Documents/ 1.3.21 CR
Drawings
01010 | Environmental 13232 Prior to
Conditions Report mobilization
01010 | QC Meeting Minutes 1323 As held
01010 | Test Results 1324 CR
Summary Report
01010 | Contractor 1.3.25 Daily
Production Report
01010 § QC Report 1.3.2.6 Daily
01010 |} Rework ftems List 1.3.2.7 CR
1010 | Permiis 1.3.2.8 Prior io
mobilization
01010 | Contractor’s 1.3.2.9 CR
Closeout Report
01430 | Waste 1.2.2.1 CR
Characterization
Sample Analyses
02222 | Excavation and 14.1.1 G WP 10/1/97
Material Handing
Dian
02222 | Site Health and 14.1.2 G WP 10/1/97
Safety Plan
02222 ; Field Sampling and 1413 ] WP 10/1/97
Laboratory Testing
Plan
02223 | Waste Shipping 1221 CR
Documentation
02223 | Waste Delivery 1.2.22 CR
Documentation
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Exhibit 3.3 - Submittal Register Page 20f2
Date
Forwarded to Date Date Mailed to
Spec. SSE!:\;::.&: ?‘i};’;ﬁﬁf IS)}::: ’ Approval G:‘;';r ('Zr;:\?:;l Planned Sub. | Action Date of Appro. Forwarded | Received Action | Dateof Contr./Recd. Remarks
No. or Product Ncr> : by CO Reviewer Nor Date Code Action Auth./Date to Other | from Other | Code Action from Appro. mar
. . Received from Reviewer Reviewer Auth,
Contr.
02223 | Disposal Site 1.2.23 CR
Decontamination
Verification
02223 | Work Site 1.2.24 CR
Decontamination
Verification
02903 | Piping and Fittings 2.3 Prior to
mobilization
02903 | Valves 23 Prior to
mobilization
02903 { Air Sparging 2.7 Prior to
Equipment mobilization
02903 | Air Sparging System | 1.2.2.1 G WP 10/1/97
and Piping
02903 | Electrical Site Layout 1223 G WP 10/1/97
and Details
02903 | Engineering Design 1.2.3.1 G WP 10/1/97
Calculations
02903 | Air Sparging System | 1.