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1.0 INTRODUCTION 

This Work Plan (WP) presents OHM Remediation Services Corp.‘s (OHM’s) approach for 
soil remediation at Operable Unit (OU) No. 10, Site 35 Camp Geiger Area Fuel Farm, Marine 
Corps Base (MCB), Camp Lejeune, North Carolina. It has been prepared for presentation to 
the Department of the Navy, Naval Facilities Engineering Command, Atlantic Division 
(LANTDIV) under Remedial Action Contract (RAC) Contract Number N 62470-93-D-3032. 
This document has been prepared in accordance with the following documents: 

l Basic Contract 

l NAVFAC Specification No. 05-94-4833, “Soil Remediation at Operable Unit No. 10, 
Site 35, Marine Corps Base Camp Lejeune, North Carolina” dated December 21,1994 

. “Final Basis of Design, Soil Remediation at Operable Unit No. 10, Site 35, Marine 
Corps Base Camp Lejeune, North Carolina” by Baker Environmental, Inc. dated 
December 21,1994 

l Project Drawings which are referred to as Project Documents. 

Additional detail, methods, or information needed to enact this plan are covered in the Project 
Documents. 

Several other plans have been developed by OHM for this delivery order and are to be 
considered as integral components to this work plan. As such, they have been appended to 
this plan. 

l Site Specific Health and Safety Plan (SHSP) 
l Sampling and Analysis Plan (SAP) 

This WP identifies and describes how OHM will implement the major tasks encompassing the 
soil remediation for OU No. 10 in conformance with the contract requirements. It includes the 
following sections: 

Section 2.0 
Section 3.0 
Section 4.0 
Section 5.0 
Section 6.0 
Section 7.0 
Section 8.0 
Section 9.0 

Site Background 
Site Description 
Site Preparation and Mobilization 
Site Control Plans 
Site Work 
Site Restoration and Demobilization 
Reporting 
Project Schedule 
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OHM Remediation 
Services Corp. WORK PLAN 

The purpose of this document is to enable the implementation of remediation of Operable Unit 
No. 10, Site 35, the Camp Geiger Area Fuel Farm, under the Installation Restoration Program 
using a Remedial Action Contract (RAC). The goal of this removal action is to remediate the 
contaminated soil with concentrations of total petroleum hydrocarbons (TPH) in excess of 40 
mg/kg (milligrams per kilogram) as measured by EPA Method 5030/8015 (Low Boiling Point 
Hydrocarbons) and 160 mgkg as measured by EPA Method 3550/8015 (High Boiling Point 
Hydrocarbons). For the purpose of this project, any soil which exceeds these criteria will be 
identified as contaminated soil. 
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2.0 SITE BACKGROUND 

MCB Camp Lejeune is a training base for the U.S. Marine Corps, located in Onslow County, 
North Carolina as shown in Figure 1. The base covers approximately 236 square miles and 
includes 14 miles of coastline. MCB Camp Lejeune is bounded to the southeast by the Atlantic 
Ocean, to the northeast by State Route 24, and to the west by U.S. Route 17. The town of 
Jacksonville, North Carolina is located north of the base. 

Camp Geiger is located at the extreme northwest comer of MCB Camp Lejeune. The main 
entrance to Camp Geiger is off U.S. Route 17, approximately 3.5 miles southeast of 
Jacksonville. OU No. 10, Site 35, the Camp Geiger Area Fuel Farm, refers to an area where 
five, 15,000-gallon aboveground storage tanks (ASTs), a pump house, and a fuel unloading 
pad were situated within Camp Geiger just north of the intersection of Fourth and “G” Streets. 
All fueling facilities, tanks, pumps, pipelines and appurtenances have been removed by others 
and for the purpose of OHM activities Site 35 will consist of four Areas A, B, C and D as 
shown in Figure 2 that will be remediated in this WP. 
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3.0 SITE DESCRIPTION 

The surface topography at Site 35 is generally flat to the south and west of the fueling area. 
The ground surface dips rapidly to the north and east in the direction of Brinson Creek. 
Surface water runoffs flows toward Brinson Creek. 

The shallow soil stratigraphy at Site 35 consists of fine to medium-grained sands (15 to 30 feet 
thick), which in turn is underlain by oolitic, fossilferrous limestone (6 to 20 feet thick), which 
is underlain by a unit of silty sand. 

Shallow groundwater flow direction is generally west to east across the site in the direction of 
Brinson Creek. The top of groundwater is encountered roughly 8 to 10 feet below the ground 
surface across the flat portion of the site and at lesser depths as the surface topography 
converges with Brinson Creek. 

Analytical data generated as part of Interim Remedial Action/Feasibility Study in December of 
1993 combined with data obtained during previous investigations conducted at Site 35 
identified the presence of petroleum contaminated soil in the vicinity of the former Fuel Farm 
ASTs and to the north and northwest in a broad area extending from the former UST adjacent 
to Building G480 to the vicinity of monitoring well MW-25. In general, the analytical data 
suggests that the majority of the contaminated soil is present within a narrow zone that begins 
just above the top of the shallow groundwater table. 

Three areas of soil contamination requiring remediation have been identified as depicted on 
Figure 2. The first area, C, is located in the vicinity of the previously existing Fuel Farms 
ASTs. The two other areas are located north of the Fuel Farm. The larger of these two areas, 
A, is located along “F” Street in the vicinity of monitoring well MW-11; the smaller area, B, is 
in the area of monitoring well MW-25. Based on the limits of excavation identified on 
Drawings C-l, C-2, and C-3 of the drawings included in NAVFAC Specification No. 05-94- 
4833, and “The Final Basis of Design,” it is estimated that 3,600 cubic yards of contaminated 
soil and 5,500 cubic yards of uncontaminated soil will be excavated for a total of 9,100 cubic 
yards of soil removed from the excavations. The uncontaminated soil that will be excavated 
must be excavated in order to reach the contaminated soil and will, upon confirmation as 
uncontaminated through analytical testing, subsequently be used as backfill. Any additional 
backfill required will be imported from the base borrow area located near Hadnot Point. Area 
D is also shown on the site layout. Area D, north of Building G480 is designated for 
confiiation sampling. Four soil borings are proposed in this area (Figure 3). Specific tasks 
are provided in the SAP. 
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4.0 SITE PREPARATION AND MOBILIZATION 

An initial sampling event will be conducted during early June and prior to project mobilization. 
The purpose of this event is two-fold and includes: 

l Procure samples for waste characterization 

l Perform pilot bench testing for three different immunoassay kits and correlate results to 
laboratory test results. 

The pilot/bench testing program will also enable determination of testing times for each of the 
kits. The testing time will be utilized to evaluate the effective cost of each kit which when 
coupled with the data correlation will aid in selection of the most cost-effective field test kit. 

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

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

l Site Survey - A professional licensed surveyor will be subcontracted to provide the 
initial limits of excavation for each area and location of other features such as 
construction roads and equipment laydown areas. 

l Temporary Facilities Installation - OHM will install a mobile testing laboratory 
adjacent to the decontamination area. 

l Delivery of Equipment - OHM will deliver all equipment necessary to perform the 
work. The heavy equipment will consist of trackhoe, dump trucks, bull dozers, and 
compactors. Light weight equipment will consist of all sampling equipment, 
decontamination equipment, health and safety equipment, water tanks, and general 
supplies. 

l Temporary Office - OHM will utilize the project office at OHM’s existing office 
trailer in Lot 203. 

l _ Clearing and Grubbing - Trees located within the excavation zones will be cut and 
staged in a convenient location for pickup by the Forestry Service. 
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OHM Remediation 
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l Erosion and Sedimentation Control - OHM will establish controls to prevent 
erosion and sedimentation through the use of sediment fencing. Section 4.1 of this 
WP details the erosion and sedimentation control measures required by the State of 
North Carolina. 

l Install Safety Fencing - OHM personnel will erect safety fencing around 
excavations A, B, and C. Fencing will be 4 feet high, bright orange, polyethylene, 
mesh fence to prevent personnel from accidentally entering the open excavations. 

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

l Stockpile Area Preparation - The designated stockpile area will be cleared of 
debris and plastic sheeting will be spread on the asphalt pavement to temporarily store 
and separate the soil being excavated. 

l 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 
contamination reduction zone (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 delineated by orange safety fencing. OHM health and safety personnel will 
provide site air monitoring as specified in the SHSP and will adjust work zone 
boundaries as appropriate. 

l Waste Characterization and Disposal Authorization - OHM will collect 
samples from each of the three areas for disposal characterization. A disposal/treatment 
facility (or facilities) will then be identified for the acceptance of the contaminated soil 
which will be removed. All disposal documentation necessary will be prepared and 
will be provided to the NTR for approval and authorization as described in Section 6.4. 

l Common Fill Identification - A borrow area will be identified for the supply of 
common fill for site restoration. Geotechnical samples will be collected and forwarded 
to the respective laboratories. 

l Monitor Well Abandonment - Monitor wells within the remediation area that are 
to be removed will be identified. They will be abandoned in accordance with State of 
North Carolina regulations. 
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l Site Fence Installation - Since the project will be conducted on a secure military 
facility, only temporary orange plastic safety fencing will only be installed around areas 
where open excavations are present. 
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5.0 SITE CONTROL PLANS 

OHM will implement site control plans to prevent negatively impacting the surrounding 
environment while performing remediation activities. Three specific plans that are discussed in 
the following section are the following: 

l Erosion and Sedimentation Plan 
l Spill Prevention and Control Plan 
l S tormwater Management Plan 

Portions of these plans will be implemented immediately once OHM mobilizes to the site, 
while other activities will be implemented as necessary. The following sections describe the 
activities for each of these plans. 

5.1 EROSION AND SEDIMENTATION CONTROL PLAN 

The Erosion and Sedimentation Control Plan (ESCP) has been prepared to provide measures 
to protect nearby surface waters that could be negatively impacted by construction activities if 
proper sediment and erosion protection measures are not taken within this area having easily 
erodible sandy surface soils. To protect against damage, storm water surface run-off leaving 
the site will be controlled by temporary erosion/sediment control techniques such as berms, silt 
fencing and grading as shown in Figures 4 and 5. Open excavations or stockpiled soil 
vulnerable to creating erosion problems during construction activities will be held to a 
minimum. 

Silt fencing will be constructed around all high activity construction areas or excavation areas 
where off-site migration of soil may occur. Locations that will be protected downgradient 
include monitoring well locations, the two drainage ditches and B&son Creek. 

Mulch will be placed over and around natural and wooded areas that are disturbed during 
excavation activities. Areas which are not expected to be reclaimed by natural vegetation will 
be seeded and mulched, sodded, and/or covered with seeded, biodegradable erosion control 
matting. 

Upon completion of backfilling and compaction activities, permanent seeding will be 
performed over the affected areas, and any other areas where natural revegetation will not 
occur or will not occur quickly. 

5.1.1 Construction Specifications 
1.. Silt Fencing - Construction Specifications 

l Construct sediment fence as shown on drawings to prevent sediment from being 
washed into the drainage system. 
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OHM Remediation 
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l Locate posts downslope of fabric to help support fencing. 

l Bury toe of fence a minimum of 8 inches deep to prevent undercutting. 

l When joints in fabric are necessary, securely fasten the fabric at a support post with 
overlap to the next post. 

l Filter fabric to be of nylon, polyester, propylene or ethylene yarn with extra strength - 
50 pounds/lin. inches (minimum) - and with a flow rate of at least 0.3 gallon/square 
feet/minute. Fabric should contain ultraviolet ray inhibitors and stabilizers. 

. Post to be 4 inches diameter pine or suitable equivalent with a minimum length of 
4 feet. 

2. Seed Bed Preparation 

l Scarify existing subgrade. Seed will match existing vegetation and will be spread at 5 
pounds per 1,000 square feet. A CID A-A-1909, Type I, Class 2, 10-10-10 analysis 
fertilizer will be spread at 25 pounds per 1,000 square feet. A grain straw mulch will 
then be applied at 100 pounds per 1,000 square feet. 

5.1.2 Construction Schedule 
1. Obtain plan approval and other applicable permits. 

2. Hold preconstruction conference at least one week prior to starting construction. 

3. Flag work limits, mark any trees to remain, and create buffer area for protection. 

4. Install silt fence around site at the locations on Figure 3. 

5. Clear debris from site and start excavation and removal of soil. 

6. BackfiIl excavations with uncontaminated soil or borrow material. 

7. Identify any areas or locations that require additional erosion control devices. 

8. Place mulch on all disturbed areas outside of the excavation limits. 

9. All erosion and sediment control practices will be inspected weekly and after rainfall 
events. Needed repairs will be made immediately. 
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10. After site is stabilized and permanent vegetation has been established, all erosion and 
sediment control structures may be removed. 

5.1.3 Maintenance Plan 
1. All erosion and’sediment control practices will be checked by OHM personnel for 

stability and operation following every run-off producing rainfall but in no case less 
than once every week. Any needed repairs will be made immediately to maintain all 
practices as designed. 

2. Sediment will be removed from behind sediment fence when it becomes greater than 
1 foot deep at the fence. The sediment fence will be repaired as necessary to maintain a 
barrier. 

3. All seeded areas will be fertilized, reseeded as necessary, mulched and mowed 
according to specifications to maintain a vigorous, dense vegetation cover. 

4. 

5. 

Inspect check dams and channels for damage after run-off event. 

Anticipate submergence and deposition above the check dam and erosion from high 
flows around the edges of the dam. Correct all damage immediately. If significant 
erosion occurs between dams, install a protective riprap liner in that portion of the 
channel. 

6. Remove sediment accumulated behind the dams as needed to prevent damage to channel 
vegetation, allow the channel to drain through the stone check dam, and prevent large 
flows from carrying sediment over the dam. Add stones to darns as needed to maintain 
design height and cross section. Gravel will be cleaned or replaced when the check 
dam no longer drains properly. 

5.2 STORMWATER MANAGEMENT PLAN 

The primary objective of the Stormwater Management Plan is to prevent the free and 
uncontrolled flow of water across the Exclusion Zone and contaminated stockpiles. 
Diversions and controls will prevent clean water from becoming contaminated and incurring 
additional cost and effort to dispose (Figure 4). Clean water can be discharged to ditches. 
The secondary objective of the management is to identify what will be done with rainwater that 
enters the excavation. 

The excavation will be controlled to prevent the flow of stormwater runoff from adjacent areas 
into the excavation. This will be accomplished by the placement of berms and/or trenches 
around the perimeter of the excavation and stockpiles that will divert surface flows off site and 
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away from the work area. The drainage paths will be constructed to assure that contaminated 
soil is not carried off site or onto uncontaminated areas. 

To control erosion and cross contamination in the excavated areas and stockpiles, polyethylene 
sheeting wilI be used. Migration of contaminated soil from stockpiles onto uncontaminated 
soil areas will be controlled by covering contaminated soil stockpiles with polyethylene sheet. 
If large volumes of water are collected that have come in contact with the contaminated soil 
face, that water will be contained and sampled for laboratory analysis in accordance with 
Section 01430 of the specifications. The water will be analyzed in accordance with the SAP. 
Upon receipt of the chemical analytical data, a choice will be made for the appropriate disposal 
method. 

5.3 SPILL PREVENTION AND CONTROL PLAN 

The Spill Prevention and Control Plan will address two categories of spills that may occur in 
association with the work: on site and off site. The type of spill most likely to be encountered 
is the release of soil from trucks. 

Various methods will be employed during different project activities to prevent spills of 
contaminated soil. Prevention methods that will be enforced on site will be the control of the 
Exclusion Area. All personnel and equipment leaving this area will be decontaminated. 
During loading of trucks destined for a disposal/treatment facility, a technician will monitor the 
loading of trucks for spillage, firm loading foundation, tight gate seals, and tar-ping. Truck 
drivers will be under OHM supervision and will not be allowed to congest the area thus 
preventing accidents. Finally, drivers will be instructed to travel directly to the disposal 
facility, shortening time for opportunities for accidents while loaded. 

Should a spill of contaminated soil occur, a response will be made as soon as possible to 
collect and remove the spill. If the spill occurs on site, OHM will respond immediately to 
contain and return the contaminated soil to a stockpile or truck that is secure. The cause of the 
spill will be determined and corrective action will be taken if necessary. Should the spill occur 
off site, the truck driver will immediately contact the OHM site supervisor so that the proper 
notifications may be made. 

The site supervisor will carry a pager so that the truck dispatcher may contact him at any time. 
A special emergency code will be provided so that the site manager will be immediately alerted 
of the urgency to respond to the page. Action will be taken immediately to contain and recover 
material Spills which occur on clean soil wilI be over excavated to verify that all contaminated 
soil is removed. Spills occurring on concrete will be swept with brooms or vacuumed to 
ensure that all contaminated soil is collected. 
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A report of all spills or leaks, regardless of their quantity, will be made to the NTR 
immediately following their discovery. A written follow up will be submitted after the initial 
report. 
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6.0 SITE WORK 

The field activities for this project consist predominantly of the removal, identification, and 
handling of soil contaminated by petroleum hydrocarbons. The areas impacted by these 
contaminants are identified in Figure 2 and Drawings T- 1, C-l, C-2, and C-3 accompanying 
NAVFAC Specification No. 05-94-4833. The soil that is impacted is identified as containing 
total petroleum hydrocarbons in excess of the following two criteria. 

l 40 mg/kg per EPA Method 5030/8015 
l 160 mg/kg per EPA Method 3550/8015 

The following sections describe the various activities that will be conducted to remove and 
dispose of petroleum hydrocarbon contaminated soil and remove and replace uncontaminated 
soil. 

6.1 SOIL EXCAVATION 

As discussed in Section 4.0, all preparatory activities will have been performed so that 
excavation can be conducted safely, efficiently and with minimum environmental impact. All 
areas to be excavated will be field checked to verify that the surveyor’s stakes conform to the 
locations shown on Drawings C-2 and C-3. If necessary, off-set stakes will be installed for 
boundary stakes that may be displaced. 

Prior to any excavation, all utilities will be located, verified with base personnel and flagged to 
prevent damage. The name of an emergency contact person and a telephone number will be 
kept on site by the site superintendent for all utilities that are identified in the area. All utilities 
and pipe lines that remain in an excavation area during soil removal will be flagged and 
supports will be provided to prevent sagging that may cause breakage or leakage. 

A trackhoe will carefully excavate soil from the Areas A, B, and C. All soil identified in 
Drawings C-2 and C-3 of NAVFAC Specification No. 05-94-4833 will be excavated to the 
vertical and horizontal limits. Top-loading of dump trucks directly from the excavation will 
minim& earthmoving equipment tracking through contaminated soil. The excavation will also 
start at Area C and proceed toward the stockpile area, thus preventing trucks from driving 
through and around contaminated soil. During excavation and loading, the operator will 
carefully and smoothly load the trucks to prevent spillage. Trucks will not be loaded such that 
soil pours over the edges of the dump bed and is spread along the haul route. 

During the excavation of soil, a field chemist will take soil samples and conduct an analysis of 
the soil removed. They will visually inspect the soil for stains or discoloration and will 
perform field screening with a rapid immuno assay test for petroleum hydrocarbons. Based on 
this information, the chemist will instruct the truck driver whether to dump the soil in a 
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contaminated or uncontaminated stockpile. The method and frequency of rapid immuno assay 
testing is described in the SAP. 

The excavation process will continue until the predetermined limits are encountered in all 
directions or until groundwater is encountered. No excavation wilI be performed into the 
groundwater table. If visual and/or field screening indicate that contaminated soil is present 
beyond the predetermined areas, OHM will consult the NTR for guidance. OHM will not 
excavate any soil beyond those shown in Drawings C-2 and C-3 of the specifications without 
written authorization from the NTR. 

The results of the immuno assay testing wiIl direct the excavation activities. Samples will be 
taken of the walls of the excavations in accordance with the SAP. All methods frequencies, 
documentation and tests for the confirmation screening of the walls are described in the SAP. 
Should the screening results indicate soils are below the TPH action levels, confirmation 
samples will be collected for off-site analyses as described in the SAP. If the indicated soils 
are above the TPH action limits, then excavation will continue as authorized by the NTR. 

Because the removal of contaminated soil may create an excavation greater than 4 feet deep, the 
slopes of the excavation will be observed for stability and fulfillment of OSHA regulations. 
They will sloped to an angle of no less than 1.5 horizontal:1 vertical preventing the need for 
bracing and shoring. 

6.2 TRANSPORT TO STOCKPILE AND STOCKPILING 

All trucks used for transporting contaminated soil and uncontaminated soil within the exclusion 
zone will be decontaminated before leaving the exclusion zone. The loaded trucks will 
transport all soil to the stockpile area along the route shown in Figure 2 and Drawing C-2 of 
the design drawings. The entire route is paved and the drivers will be instructed not to deviate 
from the haul route preventing the accidental spreading of contaminated soil. Should dust 
become a concern, the route will be dampened with water or deposits will be brushed or 
shoveled from the route. The trucks will deposit their loads of soil in the stockpiles as 
instructed by the technicians who performed the petroleum hydrocarbon screening. To 
minimize cross-contamination, the trackhoe will attempt to handle only contaminated or 
uncontaminated soil for extended periods of operation. Also, if it becomes necessary trucks 
can be dedicated to hauling just one type of payload. 

The stockpile area shown on Figure 2 and Drawing C-2 of the design drawings is a paved area 
which will be covered with polyethylene to prevent contact with clean pavement and ease 
removal when loading for disposal or treatment. The stockpiles will be clearly labeled with 
signs and flagging. Contaminated soil areas will be flagged with red tape and uncontaminated 
soil areas will be flagged with yellow tape. Both contaminated and uncontaminated soil 
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stockpiles will be composed of approximately 200 cubic yards of soil and will be physically 
separated by plastic sheeting or an open area from the adjacent stockpile. Separate areas for 
contaminated and uncontaminated soil will be demarcated at extreme ends of the stockpile area 
to prevent any mixing of soil. All stockpiles will be covered with polyethylene sheeting to 
prevent excessive precipitation from saturating the soil, reduce potential odors from the 
stockpile area, and prevent unauthorized personnel access to contaminated soil stockpiles. 

To verify the disposition of the soil stockpiles, waste characterization samples will be collected 
for laboratory analysis. Both contaminated and uncontaminated soil stockpiles will be 
sampled. The specific methods, frequencies, documentation, and tests are described in the 
SAP. If the results of the tests show TPH above the criteria, then the stockpile should be 
scheduled for shipment to a disposal/treatment facility. If the results show TPH levels below 
the threshold, then the stockpile should be considered a candidate for use as backfill. 
Geotechnical data should be acquired for the soil and all laboratory analysis should be 
assembled for submittal to the NTR as discussed in Section 7.0. 

6.3 LOAD-OUT AND TRANSPORT 

Once laboratory chemical analyses indicate which soil stockpiles are contaminated, the 
contaminated soil stockpiles will be scheduled for removal from the site. Trucks will be 
mobilized to the site where they will be loaded with contaminated soil for transport to a 
treatment disposal facility. All waste destined for off-site disposal/treatment will be 
transported by a licensed hauler in accordance with North Carolina regulations. 

Temporary loading areas will be demarcated using flagging and will be near the contaminated 
soil stockpiles. During loading, a technician will be on hand to aid loading, verify proper 
procedures are followed, inspect the vehicles for adherence to regulations such as tarping, 
tailgate seals, stop lights, etc. Additionally, the technician will brush soil from the outside of 
trucks and monitor loading to minimize spillage. If necessary, a pressure washer can be used 
to remove contamination. All water from decontamination operations will be collected for 
appropriate disposal. Finally, prior to the truck leaving the site, the technician will verify that 
the driver is in possession of all proper documentation. These activities will be recorded on a 
shipping log detailing information such as truck number, bill of lading number, tarping, 
cleanliness of vehicle, estimated or actual tonnage shipped, time of entry to area, time of exit 
from site, etc. Transport vehicles will be given directions and instructed to proceed directly to 
the treatment/disposal facility and dispose of the contaminated soil. Once at the 
treatment/disposal facility the drivers will submit all necessary documentation for disposal of 
their load. 
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6.4 DISPOSAL 

Analytical data obtained during previous investigations at Site 35 indicated the presence of 
petroleum hydrocarbon contaminated soil around the former fuel farm ASTs and former USTs 
adjacent to Building G&O. Based on the limits of excavation identified on Drawings C-l, C- 
2, and C-3 of the drawings including in NAVFAC Specification No. 05-94-4833, and “The 
Final Basis of Design,” it has been estimated that 3,600 cubic yards of contaminated soil and 
5,500 cubic yards of uncontaminated soil will be excavated for a total of 9,100 cubic yards of 
soil removed from the excavations. 

6.4.1 Characterization of Wastestreams 
Based on the information provided to OHM in the Basis of Design prepared by Baker 
Environmental, No. 6 fuel oil, unleaded gasoline, diesel fuel, and kerosene are the 
contaminants of concern. All excavated soil will be characterized by TPH (5030/8015) and 
TPH (3550/8015) to determine if soils will be used as backfill or routed to an off-site thermal 
treatment facility. 

The NTR will have the ultimate approval to route the soil based on the remedial goals and 
recommendations from OHM. 

Each 200-yard stockpile will be analyzed. If analytical results show TPH (5030/8015) greater 
than 40 mg/kg and TPH (3550/8015) greater than 160 rngflrg and TCLP regulatory limits are 
not exceeded, material will be disposed off-site at an appropriate thermal treatment/recycling 
facility. If the TCLP limits are exceeded, the material will have to be handled by a permitted 
hazardous waste facility. Soils that are confirmed to have less than 40 mg/kg TPH 
(5030/8015) and less than 160 mg/kg TPH (3550/8015) and all TCLP data is below regulatory 
limits, may be used as backfill with NTR approval. 

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

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

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

Disposal Transportation 
l Cherokee Environmental Group l Hilco Transport, Inc. (SB, WBE) 

Sanford, NC Wilmington, NC 
l Soil Reclaiming (Lee Brick) l TerraFirst 

Sanford, NC St. George, SC 
l Terradyne l Wills Trucking, Inc. 

Fayetteville, NC Columbia, SC 
l Cunningham Brick l Robbie D. Woods 

Thomasville, NC Demopolis, AL 

All bids will be obtained based on a written solicitation and all bid responses will be in writing. 
All bids will be made in conjunction with OHM’s procurement department. A condition of 
OHM’s purchase order will be that the selected vendors must provide OHM with addresses, 
the name of a single point of contact, EPA ID numbers, permit verification, insurance 
verification, NOV status, and any other qualifying data necessary. OHM has determined that 
the transportation portion of the T&D work is well suited as a task that can be performed by a 
small business or small disadvantaged business. 

6.4.3 Waste Packaging 
Soil will be stored into approximately 200-cubic yard stockpiles, lined and covered with 
polyethylene sheeting to prevent precipitation from saturating soils and cross-contamination. 
All temporary storage will be in compliance with 40 CFR 262.34 and the applicable North 
Carolina regulations. 

Any drummed waste (if required) will be collected in %-gallon (17-H open-top) steel drums. 
These drums will be labeled and logged using OHM’s standard drum inventory procedures 
(see attached Drum Inventory Log and Drum Labeling Instruction) OHM will maintain these 
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drums logs anda database summary of the type and quantity of wastes generated. Appropriate 
measures will be taken to keep off-site back-up copies of these data as well. 

6.4.4 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 petroleum hydrocarbon contaminated soil data profiles, and all other shipping 
paperwork. The selected vendor(s) will be required to provide all shipping paperwork. A 
completed example of these forms will be provided for OHM’s review and approval at least 
one week in advance of the scheduled 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 shipping paperwork will be received by OHM’s on-site personnel at least 24 
hours in advance of the scheduled start of shipments. 

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

6.4.5 Transportation and Disposal 
The T&D Coordinator will contact the selected vendor and together with the Site Supervisor 
schedule soil load-out in a timely manner to coordinate with the project schedule. Prior to 
shipment of wastes, OHM’s on-site personnel, in conjunction with the T&D coordinator, will 
complete a checklist for each waste shipment leaving the site. 

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

Once all removal activities of contaminated soil are complete, restoration of the site will be 
performed with demobilization of OHM personnel and equipment. Those activities described 
in this section consist of the 1) supply and placement of common fill, 2) supply and placement 
of pavement, 3) grassing and seeding and 4) demobilization. 

Upon removal of all contaminated soil from the excavations or at the earliest time possible, all 
chemical analytical and geotechnical laboratory data required by the NAVFAC Specification 
No. 05-94-4833 will be assembled for the soil that will be used to backfill the excavations. 
This data will be for both the uncontaminated soil and common fill acquired from another 
location. The SAP describes the methods and tests that will be implemented for chemical 
analysis. The geotechnical testing is discussed in Section 02200 of the specifications. This 
information will be submitted to the NTR for review. He will then issue authorization to OHM 
prior to the use of any fill materials. 

OHM will then load and transport all uncontaminated soil and common fill necessary to raise 
the site to the grades shown in Drawings C-4 and C-5 of the design drawings. The soil will be 
delivered by dump trucks and spread by a bulldozer in loose lifts no greater than 10 inches 
thick. If necessary, a bridging lift greater than 10 inches thick is allowed for the fust lift 
placed in each excavation to prevent piercing the compacted common fill with the earthmoving 
equipment. The soil will then be compacted by tracking construction equipment to attain a dry 
density of 90 percent per ASTM D 1557. 

OHM will confm that the compaction criteria are fulfilled by in situ soil density testing at a 
frequency of no less than 1 test per 2,000 square feet per lift of fill placement. The testing 
procedures will conform to those stated in Section 02200 of the specifications. 

When the area encompassing F Street is brought up to grade, an aggregate base and asphalt 
cement concrete surface will be placed for the restoration of this street as shown in NAVFAC 
Specification No. 05-94-4833, Drawing C-6. Any streets that may have been damaged will 
also be reconstructed. For areas B and C and the area surrounding the road in area A that will 
not receive pavement, a layer of topsoil will be placed. This will then be seeded to produce 
grass similar to that existing in the surrounding area as described in Section 5.1 of this WP and 
Section 02200 of the specification. A final survey as-built will then be performed. This as- 
built survey will be included in the Contractor’s Closeout Report 

When all work associated with site restoration has been completed, OHM will demobilize from 
the site. All equipment and material that was mobilized to the site will be removed. All project 
related debris, trash, and incidental waste, will be disposed appropriately. The disposal of 
incidental waste will include any required analysis per Specification Section 01430. Prior to 
complete demobilization, the NTR or delegate will be requested to perform a site walk to 
inspect the site and approve substantial completion. 
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8.0 REPORTING 

During the course of the project OHM will monitor and track project activities. This 
information will be reported to the appropriate parties during meetings or in submittals, 
permits, and periodic reports. These various documents are listed in the Submittal Register 
contained in Section 01010 of the NAVFAC Specifications No. 05-94-4833. 

When all documents, reports, and certificates have been received, OHM will prepare for 
issuance to the NTR a Contractor’s Closeout Report for OU 10 in accordance with Section 
1.3.1.10 of the project specifications. This document will constitute a certification of 
completion of the project and will include the following information. 

Summary of Activities 

Health and Safety Report 

Chemical Analysis Reports 

Geotechnical Data 

Disposal Documentation 

Contract Changes and Modifications 

Survey of the site prior to remediation 

As-built survey of the site after restoration indicating any modifications to the original 
plan. 
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9.0 PROJECT SCHEDULE 

The project schedule, outlining the major activities, is attached as Figure 6. It begins with 
receipt of notice to proceed (NlT) from LANTDIV and identifies the sequence and durations 
of the major tasks. Work progress will be tracked daily against this schedule in order to 
prevent delays in the overall duration. 
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1 .O INTRODUCTION 

This Sampling and Analysis Plan (SAP) presents, in specific terms, the policies, organization, 
functions, and QA/QC requirements designed to achieve the data quality goals for the Camp 
Geiger site, Delivery Order 0044 under the contract N62470-93-D-3032 for the Navy Atlantic 
Division (LANTDIV) at the Marine Corps Base (MCB), Camp Lejeune, Jacksonville, North 
Carolina. This SAP integrates the required components of a quality assurance project plan 
(QAPP) and a field sampling plan. 

This document shall be read, understood, and implemented by the Project Manager, Site 
Supervisor, Project QC Manager, Project Chemist, Field Chemist/Scientist, and Sample 
Technicians. Any field changes shall be approved by the Navy’s Technical Representative 
(NTR), Project Manager, and Project Chemist. These changes shall be documented by the 
Field Chemist/Scientist and distributed to the appropriate persons as amendments to the SAP. 
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2.0 PROJECT MANAGEMENT 

2.1 Project Background 

The objective of this project is to remove, transport, and dispose of contaminated soils located 
in 3 areas of Operable Unit (OU) No. 10, Site 35 - Camp Geiger Area Fuel Farm, which is at 
the extreme northwest comer of MCB Camp Lejeune. OU No. 10, Site 35, refers primarily to 
five 15,000 aboveground storage tanks (ASTs), a pump house, and a fuel unloading pad 
situated within Camp Geiger. Originally, the ASTs were used for the storage of No. 6 fuel 
oil, but were later converted for storage of other petroleum products including unleaded 
gasoline, diesel fuel, and kerosene. 

Soil contaminated with petroleum hydrocarbons has been identified Site 35 in three areas 
within a zone located between the ground surface and the top of the seasonal high shallow 
groundwater surface. Metals were detected in one or more samples throughout the Site 35 
study area, but concentration of these analytes (except arsenic) fall within the base-wide MCB 
Camp Lejeune background ranges and the range of element concentrations detected in eastern 
United States soils and surficial materials. No other organic compounds were identified in Site 
35 soil as contaminants of concern requiring remediation. 

2.2 Project Task Descriptions 

The project tasks applicable to the SAP are the following: 

l Excavate to the limits specified in the SOW 

l Monitor field activities for vapor emissions and personnel health and safety using 
direct-reading instruments 

l Sample and screen the excavated soils using visual inspection and TBH immunoassay 
kits in order to separate the waste into “contaminated” and “uncontaminated” piles 

l Sample and analyze the “contaminated” soil piles for disposal 

l Sample and analyze the “uncontaminated” soil piles to confii that they are indeed 
“clean” and viable for use as backfill 

l Sample and screen the excavation sidewalls using visual inspection and TPH 
immunoassay kits in order to delineate the limits of excavation 

l Sample and analyze the excavation sidewalls following TPH screening to confirm that 
the soils remaining are indeed “clean” 
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Sample and analyze backfill sample(s) from the base borrow pit 

Sample and analyze water from decon operations, stormwater runoff, dewatering 
operations, etc. 

Sample and analyze “incidental waste” generated from site activities, such as debris and 
PPE 

Transport and dispose of “contaminated” soils at a soil recycling facility 

Dispose of water and “incidental waste” 

Backf3l excavations 

Perform subsurface investigations of Area D 

Perform surveillances and technical audits of site sampling activities 

In the event that drums or potentially off-spec soils are encountered during the course of these 
tasks, the Navy Technical Representative (NTR) will be informed and consulted for further 
actions. 

2.3 Project Organization 

The project manager is the primary focal point for conlrol of the project activities. The project 
manager will be supported by the QA Management team which will provide reviews, 
guidance, and technical advice on project execution issues. Members of this staff will be on an 
“as-needed” basis to assist in smooth project execution. The project manager will be 
supported by the project team consisting of a supervisory, health and safety, technical, and 
QA/QC staff to ensure that the project is safely executed in compliance with applicable laws, 
regulations, statutes, and industry codes. Individuals of the project team are responsible for 
fulfilling appropriate portions of the project QA program, in accordance with assignments 
made by the project manager. The project manager is responsible for satisfactory completion of 
the project QA program. Specific responsibilities may be assigned by the project manager and 
other members of the project staff. An organizational chart of the project team is shown on 
Figure 2.1. 

The responsibilities of the key members in the project organization are: 
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Program Manager 
G. Krauter, P.E. 

Program QC Manager 
M. Gilman 

Project Quality 
Engineer/Site QC 

Representative 
C. Lawrence 

Project Manager 
J. Dunn, P.E. 

Figure 2.1 
QC Organization Chart 
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Project Manager - James A. Dunn, Jr., P.E. 

SAMPLING AND ANALYSIS PLAN 

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

l Organization of the project staff and assignment of responsibilities 

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

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

l Identification, documentation, and notification to the client and project staff and QA 
personnel of changes in the scope of work, project documentation and activities 

l Supervision of preparation and approval of project-specific procedures, work plans, 
and QA project plans 

l Approval of project design basis, design parameters, drawings, and reports 

l Approval of project remedial action/construction methodologies 

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

l Liaison for communications with the client and subcontractors Liaison between the 
project staff and other internal groups 

l Decision of whether or not drawings require independent review 

l Investigation of nonconformances, notification of QA personnel, and implementation 
of corrective actions 

l Determination of the effect of nonconformances on the project and the appropriateness 
for reporting such items to the client, and providing appropriate documentation for 
reporting 

l Determination that changes, revisions, and rework are subject to the same QC 
requirements as the original work 
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l Serve as final reviewer prior to release of project information 

l Approve and sign outgoing correspondence 

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

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

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

l Oversight and control of subcontractor services 

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

l Supervision day-to-day site activities in accordance with project and program 
requirements 

l Preparing the Contractor Production Report 

l Initiating corrective actions for non-conformance identified on-site 

Project Chemical QA/QC OJker - Theresa D. Rojas 
The chemical QAJQC officer is responsible for implementing the project chemical QA program. 
She is responsible for informing the project manager of any site-specific QA issues. Her 
responsibilities include, but is not limited to, the following: 

. Determining if the project and data quality objectives are being met 

l Reviewing subcontractor’s QA Manuals and/or Laboratory Quality Management Plans 
(LQMPs) and if possible, performing audits on the labs 

l Certifying the level of QA that has been achieved during the generation of analytical 
data 
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l Initiating and overseeing all audit functions 

l Stopping work if quality objectives are not being met 

l Initiating investigations for non-conformances, identifying appropriate corrective 
actions, and performing follow-up audits to ensure that the corrective actions were 
successful 

Project Chemist - Terence A. Whitt 
The project chemist is responsible for implementing the project plans and ensuring that the 
quality assurance and data quality objectives are being met for the project. He is also 
responsible for informing the chemical QA officer of any site-specific problems and for 
coordination QA efforts with the contracted laboratory. His specific responsibilities include, 
but is not limited to, the following: 

Evaluating chemical data for technical validity and ensuring adherence to published 
guidelines 

Analyze and interpret all subcontracted technical and laboratory results 

Implementing QA/QC procedures 

Assuring the continuity of chain-of-custody evidence 

Working with the QC engineer to compile and submit required QA Reports (QARs) 

Compiling, revising, updating, and submitting SAPS 

Implementing corrective actions as required by the QC engineer or chemical QC officer 

Ongoing QA/QC training of new and current personnel 

Field Chemist - To Be Determined 
The field chemist wi.l.h 

l Implement the SAP and designated QA/QC procedures 

l Oversee all field sampling activities 

l Report all QC data to the project chemist for review 
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l Implement corrective actions as required by the project chemist 

l Perform on-site screening and analyses of samples 

l Fill out sample tracking forms and related analytical and QC forms and logbooks 

l Ensuring that the samples are handled, packaged, and shipped according to the SAP 

l Ensuring that the laboratory is supplied with the required field QC samples (i.e., trip 
blanks, rinsate blanks, etc.) 

Sample Technician - To Be Detemined 
The sample technician will be responsible for: 

l Carrying out all sampling in accordance with approved procedures and methodologies 
as defined in the SAP 

l Generating field blanks, equipment rinsate blanks, and acquiring field duplicate 
samples as required by the SAP 

l Completing sampling logbooks, sampling forms, labels, custody seals, and chain-of- 
custody forms 

2.4 Data Quality Objectives for Measurement Data 

Data generated from those tasks described in Section 2.2 will be used to make the decisions 
that are listed in Table 2.1. The criteria by which these decisions will be based and the persons 
responsible for making the decisions are also listed. Project-specific quality objectives are 
listed in Appendix A, Table A-2. These include the quantitation, action, accuracy, precision, 
and completeness limits by which the data will be evaluated. 

A NEESA-certified laboratory will be used for all soil and waste analyses. The laboratory will 
also be North Carolina-approved. A copy of the laboratory’s QA Manual, statement of 
qualifications, and appropriate certificates of approval are kept on file in the Norcross office 
and are available upon request. 

Samples collected for the on-site immunoassay screening will meet, at a minimum, the 
requirements of USEPA QA/QC Level 2. Due to the prohibitive cost, the low probability of 
litigation, and the disposal facilities not requiring more stringent QC, ah disposal samples such 
as the “contaminated” soils and incidental wastes (decon water, surface water, stormwater 

OHM Pmjoct 16487SAP Sampling and Analysis Plan May 1995 
Information herein is proprietary and confidential and to be used or rekascd to others only with explicit writtea permission of OHM Ranediation 
sotvicu Corp. 

2-7 



OHM Remediation 
Services Corp. SAMPLING AND ANALYSIS PLAN 

Table 2.1 
Action Items 

Project Task Deciiion-Maker Criteria De&ion 

Segregation of Site Chemist If: Soil is stained or discolored, or Then: The soil will be considered 
the excavated immunoassay results greater than “contaminated” 
soils 100 mg/kg 

Otherwise, the soil will be 
considered “clean” 

Screening of MR 
excavation walls 

If: Soil is stained or discolored, or 
immunoassay results are greater than 
100 me/kg 

Then: NTR will determine action 
based on recommendations from 
Project Manager 

Otherwise: Collect samples for off- 
site confirmation 

Confiiation of NlR 
excavation walls 

If: All off-site analytical results show: Then: NTR will determine action 
TPH (503018015) greater than 40 based on recommendations from 

w/kg Project Manager 

?PH (3550/8015) greater than 160 Otherwise: The excavation may be 
mg/kg and all QC criteria are met backftlled with the approval of the 

Characterization ChemistfI’%D 
of “clean” soils Coordinator, 

If: All off-site analytical results show: Then: The soils may be used for 
TPH (5030/ 8015) less than 40 mg/kg backfii. with the approval of the 

%H (3550/8015) less than 160 mg/kg 
and TCLP limits are not exceeded and Otherwise: The soils will be 
all QC criteria are met disposed off-site at an appropriate 

TSDF 

Characterization Chemist/T&D 
of Coordinator 
“contaminated( 
soils for 
disposal 

If: All off-site analytical results show: Then: The soils wilI be routed to 
TPH (5030/8015) greater than the off-site recycling facility for 
40 mg/kg thermal treatment 

&H (3550/8015) greater than 160 However, if TCLP limits are 
mg/kg and TCLP limits are not exceeded or PCBs are detected, then 
exceeded and all QC criteria are met disposal will have to be handled by 

a hazardous waste facility. 
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runoff, PPE, and disposal sampling equipment) will meet, at a minimum, NEESA 20.2~047B 
QA/QC Level E requirements, as directed by the ROICC. All other samples such as the 
“clean” soils and confirmation samples will meet, at a minimum, NEESA 20.2-047B QA/QC 
Level C requirements. All sampling and analytical activities will be in accordance with federal, 
state, and local regulations. A summary of the field QC sampling requirements is shown in 
Table A- 1 “Sampling Summary” in Appendix A. 

An independent firm will be subcontracted to perform data validation on samples collected 
using Level C QA/QC. The subcontracted firm’s statement of qualifications is kept on file in 
the Norcross office and available upon request. Data review procedures specified by NEESA 
20.2~047B and the National Functional Guidelines for validation of organics and inorganics 
will be followed to ensure that raw data are not altered and that an audit trail is developed for 
those data which require reduction. Data validation results will be provided in the project 
closeout report. 
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3.0 SAMPLING 

3.1 Sampling Methods and Procedures 

Table A-l “Sampling Summary” in Appendix A summarizes the sampling locations, 
frequencies, samples matrices, and measurement parameters of interest. Any changes or 
variances to these specifications and procedures must be documented, approved, and 
submitted as an addendum to this SAP. 

A pilot study will be performed prior to full mobilization of the project crew in order to 
accomplish the following: 

l Determine the correlation between screening methods and off-site methods 
l Evaluate and validate the screening methods 
l Obtain profiles of the waste for evaluating disposal options 

At each site (Area A, Area B and Area C), samples will be collected and split between the on- 
site and off-site laboratories. During collection of these samples, an OVA headspace reading 
will be obtained and recorded. The split samples given to the on-site laboratory will be 
screened using immunoassay kits for PAH, BTEX and TPHs. Manufacturers to be tested 
include Ensys, D-Tech and Dexsel. Tests will be performed by the Project Chemist. The split 
samples sent to the off-site laboratory will be analyzed for the methods listed in Appendix A 
for confiiation samples. Upon completion of the evaluation, a brief report will be submitted 
to the Project Manager and the ROICC. Results from this study should enable the project team 
(Project Manager and Project Chemist) to make informed decisions from delineation study and 
confirmation screen results. 

In addition to validating screening methods, off-site split samples will be used for 
characterizing the waste material to be disposed off-site. Results from the waste profiles will 
aid in providing disposal options and allow for informed decisions. Disposal services could 
be set up and procured to further aid in meeting schedule milestones. 

Samples will be collected from each of the three areas: Area A, Area B and Area C. Each 
samples will be a composite of five random grab samples collected from areas of suspected 
contamination, discolored soils, and OVA readings. Each grab samples will be collected using 
stainless steel shovel, spoon, and/or auger, as necessary. The grab sample will be collected 
using stainless steel bowl and homogenized prior to filling the appropriate sample containers. 
Enough sample volume should be collected to fill containers for both the on-site and the off- 
site laboratories. 

All containers will be properly packaged, sealed and sent to the appropriate laboratories. 
Custody, packaging, handling, and shipping procedures described in this Sampling and 
Analysis Plan will be followed. 
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Samples will be logged in and screened upon arrival at the on-site laboratory. Manufacturer’s 
instructions will be followed for each kit. Detection and quantitation limits, accuracy, and 
precision studies will also be performed for each kit. Results will be recorded in the laboratory 
notebook and submitted in the pilot study report Time required for testing will be carefully 
monitored and recorded. 

Samples will be analyzed at an off-site laboratory for the parameters listed in Appendix A. 
Laboratory services will be procured on a competitive bid basis. 

Results from both on-site and off-site laboratories will be reviewed, summarized and evaluated 
by the Regional Senior Project Chemist and Regional Chemical QA/QC Coordinator. Each 
screening method and kit will be evaluated based on criteria such as the correlation to standard 
method results, sensitivity, selectivity, possible matrix interferences, performance, time and 
cost. Recommendations will be made as to the use and validity of each screening technique. 

Results from the off-site laboratory will also be evaluated by the Regional Transportation and 
Disposal Coordinator for disposal options. 

3.1.1 Segregation of Excavated Soils 
As excavation is being performed and each truck loaded with approximately 17 cubic yards of 
soil, a composite sample consisting of 5 grabs will be collected. These 5 grab samples will be 
collected as the truck is being loaded, using a clean SS spoon. The grab samples will be 
collected in a clean SS bowl or bucket and homogenized. A composite sample will be 
prepared and placed into the appropriate containers as listed in Appendix A, Table A-l. 

Sampling equipment will be thoroughly cleaned between samples using decontamination 
procedures described in section 3.5. Field sampling personnel will wear disposable gloves 
during sampling and will change gloves between truckloads to minimize the potential for 
cross-contamination. 

The sample will be screened using a TPH immunoassay field-screening kit. If TPH is greater 
than 100 mg/lcg, the truckload of soil will be taken to a lined holding area designated as 
“contaminated”. If TPH is less than 100 m@kg, the truckload of soil will be taken to a lined 
holding area designated as “clean”. 

3.1.2 Characterization of the “Contaminated” Soil Piles 
One composite sample of all “contaminated ” soil piles will be collected and sent to the off-site 
laboratory for the analyses listed in Appendix A, Table A- 1. The composite sample will be 
prepared by collecting 6 random grab samples from the surface, middle and center of all the 
soil piles using a clean SS spoon. The grabs are then collected into a clean SS bowl or bucket 
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thoroughly mixed to obtain a relatively homogeneous mixture. A composite sample will be 
placed into the appropriate containers and sent for off-site analyses. For volatile samples, a 
representative aliquot of each of the grab samples will be placed directly into the sample 
container. 

Sampling equipment will be thoroughly cleaned between samples using decontamination 
procedures described in section 3.5. Field sampling personnel will wear disposable gloves 
during sampling and will change gloves between sample locations to minimize the potential for 
cross-contamination. 

3.1.3 Disposal Sampling of “Contaminated” Soil Piles 
One composite sample per 200 cubic yards (every 30 truckloads, assuming 17 cubic yards per 
truckload) of “contaminated ” soil will be collected and sent to the off-site laboratory for the 
analyses listed in Appendix A, Table A-l. The composite sample will be prepared by 
collecting 6 grab samples from the surface, middle and center of the pile using a clean SS 
spoon. The grabs are then collected into a clean SS bowl or bucket thoroughly mixed to obtain 
a relatively homogeneous mixture. A composite sample will be placed into the appropriate 
containers and sent for off-site analyses. For volatile samples, a representative aliquot of each 
of the grab samples will be placed directly into the sample container. 

Sampling equipment will be thoroughly cleaned between samples using decontamination 
procedures described in section 3.5. Field sampling personnel will wear disposable gloves 
during sampling and will change gloves between sample locations to minimize the potential for 
cross-contamination. 

3.1.4 Characterization of the “Clean” Soil Piles 
After each lot of 12 truckloads are placed on the “clean” soil pile, one composite sample will be 
collected and sent to the off-site laboratory for the analyses listed in Appendix A, Table A- 1. 
The composite sample will be prepared by collecting 6 random grab samples from the surface, 
middle and center of the pile using a clean SS spoon. The grabs are then collected into a clean 
SS bowl or bucket thoroughly mixed to obtain a relatively homogeneous mixture. A 
composite sample will be placed into the appropriate containers and sent for off-site analyses. 
For volatile samples, a representative aliquot of each of the grab samples will be placed directly 
into the sample container. 

Sampling equipment will be thoroughly cleaned between samples using decontamination 
procedures described in section 3.5. Field sampling personnel will wear disposable gloves 
during sampling and will change gloves between sample locations to minimize the potential for 
cross-contamination. 
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3.1.5 Field Screening of the Excavation Walls 
Following excavation of soils down to the seasonal high level of the surficial aquifer, grab 
samples will be collected every 50 linear feet of each sidewall for field screening. The walls of 
the excavation will be sloped and will therefore be accessible for sampling within in the hole. 
The first few inches within the walls will be discarded prior to collecting each grab sample 
using a clean SS spoon and placing enough volume of material into a clean SS bowl or bucket. 
The sample must be thoroughly mixed to obtain a relatively homogeneous mixture prior to 
IilIing the appropriate sample containers as specified in Appendix A, Table A-l. 

Sampling equipment will be thoroughly cleaned between samples using decontamination 
procedures described in section 3.5. Field sampling personnel will wear disposable gloves 
during sampling and will change gloves between sample locations to minimize the potential for 
cross-contamination. 

The sample will be screened using a TPH immunoassay field-screening kit. If TPH is less 
than 100 mg/kg, a confirmation sample will be collected for off-site analysis. If TPH is 
greater than 100 mg&g, the NTR will be informed by the Project Manager to determine the 
additional soil volumes to be excavated. Contaminated soils will be removed until 
groundwater level is reached. 

3.1.6 Confirmation Sampling of the Excavation Walls 
Following attainment of negative results on the immunoassay field screening tests, 
confirmation grab samples will be collected every 50 linear feet of each sidewall for off-site 
analysis of the parameters listed in Appendix A, Table A-l. The walls of the excavation will 
be sloped and will be accessible for sampling within in the hole. The first few inches within 
the walls will be discarded prior to collecting each grab sample using a clean SS spoon and 
placing enough volume of material into a clean SS bowl or bucket. The sample must be 
thoroughly mixed to obtain a relatively homogeneous mixture prior to filling the appropriate 
sample containers as specified in Appendix A, Table A- 1. For volatile samples, a 
representative grab sample will be placed directly into the sample container. 

Sampling equipment will be thoroughly cleaned between samples using decontamination 
procedures described in section 3.5. Field sampling personnel will wear disposable gloves 
during sampling and will change gloves between sample locations to minimize the potential for 
cross-contamination. 

3.1.7 Confirmation Sampling of Area D 
Subsurface Soil Investigation 
In January, 1994, a former fuel oil UST located along the north side of Building G480 was 
excavated and removed. Available records indicate that an undetermined volume of fuel 
contaminated soil was encountered and excavated along with the UST. No documentation 
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, 
exists regarding the final disposition of the contaminated soil. Confirmation sampling will be 
conducted in the vicinity of the former UST where a new aboveground storage tank (AST) is 
presently located. Four hand auger soil borings will be advanced including one boring directly 
within the area of the UST excavation and three other borings outside the perimeter of the 
excavation. The area of excavation can be readily delineated since it was covered with an 
asphalt patch that is clearly visible. The locations of the proposed borings (SBOl through 
SB04) are depicted on Figure 3.1. 

Soil boring SBOl will be advanced adjacent to the existing AST. This boring will provide data 
regarding the presence or absence of fuel contaminants in the soil used to backfill the 
excavation. The remaining three borings are to be advanced 15 feet from the AST in the three 
accessible directions (i.e., the southerly direction is inaccessible due to the presence of 
Building G480). Available data indicates that the groundwater in this area is contaminated 
with fuel byproducts. Therefore, it is anticipated that soil contamination will be encountered 
beginning at the top of the seasonal high groundwater elevation. However, insufficient data 
has been obtained to date to determine the elevation of the top of the seasonal high 
groundwater table. Therefore, two soil samples will be obtained from each boring and 
analyzed for Total Petroleum Hydrocarbons (TPH) by EPA Methods 5030/8015 and 
3550/8015. One sample will be obtained from just above the current groundwater/soil 
interface (previously recorded at just under 6 feet below the ground surface). The second 
sample will be obtained from an interval located approximately 3 feet below the ground 
surface. If the groundwater is encountered at 3 to 4 feet below the ground surface, then only 
one sample from the groundwater/soil interface will be obtained from each soil boring. 

3.1.8 Sampling of Water from “Incidental Wastes” 
One grab sample per tanker or one composite sample per 10 drums will be collected from 
water generated during the remedial action including, but not limited to, water from 
decontamination of personnel and equipment, existing surface water impounded near Area B, 
and rainfaIl and surface water runoff accumulated in the open excavations. 

Sampling equipment will be thoroughly cleaned between samples using decontamination 
procedures described in section 3.5. Field sampling personnel will wear disposable gloves 
during sampling and will change gloves between sample locations to minimize the potential for 
cross-contamination. 

Sampling will be performed by using either clean or disposable dip tubes or bailers. The 
appropriate sample containers will be filled and the samples sent off-site for analyses as 
specified in Appendix A, Table A- 1. Because the sample represents water for disposal, no 
preservatives should be added in the field. 

OHM Project 16487SAP Sampling and Analysis Plan May 1995 
hfommtion herein is proprietary and confidential and to be used or released to others only with explicit written permission of OHM Rcmedirtion 
Sewioss Corp. 

3-S 



A I 8 I P I 0 I I F I 6 1 I I E H 

PARKING 
AREA 

/%--X X X 

SB-03 

EDGE OF A S P H A L T x  

PATCH SB-02 53 2 SB-04 

- X  I 
X 

I 

I 

J 

LIMITS OF 

SOIL BORING LOCATION SB-03 

NOT TO SCALE 



OHM Remediation 
Services Corp. SAMPLING AND ANALYSIS PLAN 

3.1.9 Sampling of Other “Incidental Wastes” 
Other “incidental wastes” such as PPE, disposable sampling materials, etc. will be sampled 
and sent off-site for disposal analyses as specified in Appendix A, Table A- 1. Pieces of the 
waste will be obtained using clean scissors or knives and collected into the appropriate sample 
containers. 

Sampling equipment will be thoroughly cleaned between samples using decontamination 
procedures described in section 3.5. Field sampling personnel will wear disposable gloves 
during sampling and will change gloves between sample locations to minimize the potential for 
cross-contamination. 

3.2 Sample Identification 

All samples collected on-site will be provided with a unique sample designation. The number 
will serve to identify the site, location, and specific sample number. The sample designation 
format will appear as follows: 

cwxx-YY-NNN 

Where: 
CLJ = Camp Lejeune 

= D.O. for the project (44) 

YY= Sample Task: 
Characterization Screening (CS) 
Characterization “Uncontaminated” (CU) 
Characterization “Contaminated” (CC) 
Disposal “Contaminated” (DC) 
Field Screening (FS) 
Confirmation Sampling (CS) 
Incidental Water (IW) 
Incidental Other (JO) 
Soil Boring (SB) 

N-NN= Sequential number starting at 001 

If the sample is a field QC sample, add the appropriate designations listed below to the end of 
the sample number. 

FB = Field Blank 
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TB = Trip Blank 
FtB= Equipment Rinsate Blank 
DP = Field Duplicate/Replicate 

Additional information may be required in the sample identification (ID) column. This will 
include operable unit, site designation, truck or pile number, and any grid coordinates or 
location designations associated with the sample. 

3.3 Sample Preservation and Holding Times 

When samples are collected for off-site analyses, they will be sent to the laboratory within 24 
hours after collection to ensure that the most reliable and accurate answers will be obtained as a 
result of the analysis. The holding time begins from the date of collection in the field. 

All environmental samples, as well as QA/QC samples, will be preserved to a temperature of 
4°C prior to shipment to the analytical laboratory, using ice or refrigeration. This temperature 
should be maintained during shipment by placing ice in leak-proof containers, and placing it 
above and below the sample containers. Other sample preservation requirements and holding 
times applicable to the sample matrix and analyses are listed in Appendix A, Table A-l. 

3.4 Field QC Samples 

The appropriate number of field QC samples, as specified in the NEESA 20.2-047B document 
will be collected during this project. These samples will include field blanks, equipment 
rinsate blanks and field duplicate samples. These samples will be collected at the following 
frequencies and analyzed for the parameters listed in Appendix A, Table A- 1: 

l Field Blanks - Field blanks consist of the source water used in decontamination and 
steam cleaning. At a minimum, one field blank from each sampling event and each 
source of water will be collected and analyzed for the same parameters and at the same 
QC levels as the related samples. 

l Equipment Rinsate Blank - Equipment rinsate blanks are the final analyte-free water 
rinse from equipment cleaning collected daily during a sampling event. One equipment 
rinsate blank will be collected daily for NFESC Level C and E reporting. However, 
only samples from every other day are analyzed. The laboratory will be informed as to 
which rinsate blanks will be analyzed, The remaining rinsate blanks are to be held by 
the laboratory and analyzed only if evidence of contamination exists. 

l Field Duplicate - Duplicates for soil samples are collected, homogenized, and split. Ail 
samples except volatiles are homogenized and split. Volatiles are not mixed, but select 
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segments of soil are taken from the length of the core and placed in 4 oz glass jars. 
The duplicates for water samples will be collected simultaneously. Field duplicates 
will be collected at a frequency of 10% per sample matrix for Level C reporting and at a 
frequency of 5% per sample matrix for Level E reporting. All the duplicates will be 
sent to the primary laboratory responsible for analysis, along with the samples. The 
field duplicates will be used by the laboratory to prepare the laboratory duplicate or 
matrix spikes and designated on the COC as such. 

l Trip Blank -- Trip blanks are defined as samples which originate from analyte-free 
water taken from the laboratory to the sampling site and returned to the laboratory with 
the volatile samples. One trip blank will accompany each cooler containing volatiles, 
stored at the laboratory with the samples, and analyzed by the laboratory. Trip blanks 
are only analyzed for volatile organic compounds. 

Note: A sampling event is considered to be from the tune the sampling personnel arrive at the 
site until these personnel leave for more than a day. 

3.5 Decontamination 

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

1) Remove gross contamination by scraping or brushing 

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

3) Rinse thoroughly with tap water 

4) Rinse thoroughly with deionized/distilled water 

5) Rinse twice with reagent grade isopropanol or methanol 

6) Rinse thoroughly with organic-&e (ASTM Type lI reagent grade) water and allow to 
air dry (Do not rinse with deionized/distilled water. If organic-free water is not 
available, allow equipment to air dry.) 

7) Wrap equipment with aluminum foil prior to storage or transportation to sample 
locations 
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Decontamination fluids will be collected in properly labelled %-gallon drums, and staged in a 
secure area until final disposal. 

3.6 Cross-Contamination Minimization 

Cross-contamination is the introduction of contaminants into the sample through the sampling 
and/or sample-handling procedures. It can cause an otherwise representative sample to 
become non-representative. The most important means of minimizing cross-contamination are 
as follows: 

l Sampling expendables, i.e., sample gloves, pipettes, string, dip jars, etc., must not be 
reused. Used expendables should be labeled so they are not confused with non- 
contaminated trash 

l Minimum contact should be made between the sampler and the sample medium. For 
example, a sampler should not walk across a contaminated area and then take a surface 
soil sample where he has just stepped. 

l Sample collection activities should proceed progressively from the least contaminated 
area to the most contaminated area 

l Sampling equipment should be constructed of Teflon, stainless steel, or glass that been 
properly precleaned for collecting samples. Equipment constructed of plastic or PVC 
should not be used to collect samples for trace organic analyses. 

l Any tools used in sampling must be carefully decontaminated prior to first use and after 
each sample. 

l Activities that could contaminate samples are prohibited in the sample handling and 
preparation area. These activities and the possible contaminants include: 

Activity Possible Contaminants 

Smoking PAHs 

Spraying for insects Pesticides, oils, solvents 

Spraying for weeds Herbicides, oils, solvents 

Refueling 
I 

BTEX, hydrocarbons I 

Painting and paint stripping Solvents 
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3.7 Sample Log Book 

SAMPLING AND ANALYSXS PLAN 

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

Repetition of information recorded in other permanent logs should be avoided, but enough 
should be recorded to present a clear and accurate picture of technical activities. At a later date, 
should a question arise concerning a specific event or a procedure used, it will be answered 
from these notes. The following information should be logged into the logbooks and/or 
database: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Date and time of sampling 

Sample number, locations, type, matrices, volumes, sample ID and descriptions, type 
and number of sample containers, names and signatures of individuals performing 
sampling tasks, COC and airbill numbers, preservatives, and date samples were sent 

Name of laboratories and contacts to which the samples were sent, TAT requested, and 
data results, when possible 

Termination of a sample point or parameter and reasons 

Unusual appearance or odor of a sample 

Measurements, volume of flow, temperature, and weather conditions 

Additional samples and reasons for obtaining them 

Levels of protection used (with justification) 

Meetings and telephone conversations held with LANTDIV, NTR, regulatory 
agencies, project manager, or supervisor. 

Details concerning any samples split with another party 

Details of QC samples obtained 

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

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

3.8 Sample Labels 

Any samples placed into a sample container will be identified by a sample label. Jncluded on 
the label are the following information: 

1) JOB NUMBER 
2) DATE -- Month, day, year 
3) TIME-Militarytime 
4) SAMPLE NUMBER -- see section 3.2 for designations 
5) SAMPLE DESCRIPTION 
6) SAMPLER -- Sampler’s name 
7) PRESERVATIVES 
8) ANALYSIS REQUESTED -- see Appendix A, Table A-l 

The information described above will be printed neatly using an indelible marker. After the 
sample is taken and the label is securely attached, the sample is logged into the sample log 
book. An example of a sample label is included in Appendix B. 

3.9 Custody Seals 

Custody seals are narrow strips of adhesive tape of glass fiber used to demonstrate that no 
tampering has occurred. They may be used on sampling equipment, sample transport 
containers, and individual sample jars. They will be signed and dated by the sampler and 
placed from one side, across the top, and to the other side of the sample bottle or across the 
openings of the sample transport containers. An example custody seal is included in 
Appendix B. 
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3.10 Chain-of-Custody Procedures 

SAMPLING AND ANALYSIS PLAN 

Because of the evident&y nature of samples collected throughout the project, the possession 
of samples must be traceable from the time the samples are collected until they are introduced 
as evidence in legal proceedings. To maintain and document sample possession, chain-of- 
custody procedures are followed as described below: 

A sample is under your custody if: 

1) It is in your actual possession, or 

2) It is in your view, after being in your physical possession, or 

3) It was in your physical possession and then you locked it up to prevent tampering, 

or 

4) It is in a designated secure area. 

A copy of a COC form is included in Appendix B. The following information is required on 
the COC: 

1) Project Name 

2) Project Location -- City and State in which the project is located 

3) Project Number 

4) Project Contact -- OHM employee responsible for overseeing the sampling operation. 
This person should be the individual to whom questions are to be directed or verbal 
results given (Project Manager, Site Supervisor, or Project Chemist) 

5) Site Telephone Number -- Telephone number where person responsible for samples 
can be contacted. 

6) Sample Date -- Month, Day, Year 

7) Sample Time -- Military time 

8 ) Sample Identification -- Sample number/location 
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9) Sample Type -- Designation of sample as grab or composite 

10) Sample Description -- Sample matrix and a brief description of the sampling location 

11) Sample Preservation -- Preservatives used 

12) Analytical Parameters Requested -- Analytical parameters, method numbers, and 
specific compounds of interest, if applicable. 

13) Airbill Number 

14) Laboratory -- Laboratory where samples are to be sent 

15) Laboratory Phone -- Telephone number of laboratory 

16) Laboratory Contact -- Contact for laboratory 

17) Relinquished By -- Signature of sender (OHM) 

18) Date Relinquished -- Date samples were relinquished 

19) Accepted By -- Signature of acceptor 

20) Date Received -- Date samples were accepted 

21) Turnaround Time -- Turnaround times requested or date the results are required from 
the lab 

22) Sampler’s Signature -- Signature of sampler 

The COC will be sealed in a ziploc bag and taped in place on the underside of the top of the 
sample transport container (cooler). An example COC is included in Appendix D. 

3.11 Packaging, Handling, and Shipment of Samples 

Samples will be packaged as to minimize shifting of the samples during shipment. An 
absorbent, such as vermiculite or kitty litter, will be placed at the bottom of the shipment 
container in order to absorb any liquids in the event of sample breakage. All samples will be 
individually placed into appropriately sized ziploc bags and sealed. 
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Samples which must be kept at 4oC will be shipped insulated containers with either freezer 
forms or ice. If ice is used, it will be placed in a container such as a trash bag and sealed so 
that water will not fill the shipping container as the ice melts. 

Samples will be shipped via Federal Express to the appropriate laboratory. IATA regulations 
will be followed as they are more applicable to OHM’s method of sample shipment. 
Instructions for filling out shipment papers are included in Appendix B. These instructions are 
for shipping samples with unknown or limited hazards. NO CHANGES OR 
SUBSTITUTIONS TO THESE INSTRUCTIONS ARE ALLOWED-NO MATTER HOW 
INSIGNIFICANT THEY MAY SEEM. A copy of the OHM sample shipping label is 
included in Appendix B. 
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4.0 DATA ACQUISITION 

4.1 Analytical Method Requirements 

Analytical requirements for this project are listed in Appendix A, Table A-l. All samples will 
be analyzed according to USEPA SW-844 Test Methods for Evaluating Solid Waste, 
PhysicallChemical Methods whenever possible. Alternative methods of analysis from other 
sources (ASTM, NIOSH, Standard Methods, etc.) may also be used. 

4.2 Quality Control Requirements 

Project Quality Control (QC) requirements for precision, accuracy, completeness, and 
quantitation limits are listed in Appendix A, Table A-2. QC procedures and acceptance limits 
will be met as specified in the individual methods. In addition, the laboratory will meet the 
specification and requirements as described in the NEESA 20.2-047B document. 

4.3 Instrument Testing, Inspection, and Maintenance 

Proper maintenance is critical to the performance of minimization of downtime of all 
equipment, whether it be for measurement or support. Inspection will be performed, at a 
minimum, prior to use of the instruments. Preventive maintenance will be performed as 
recommended by the manufacturer of the respective equipment. All routine maintenance and 
major repairs performed on field screening or analytical equipment will be recorded in bound 
maintenance logbooks that have been specifically designated for that instrument. Equipment 
that fails calibration or becomes inoperable during use will be removed from service and 
segregated to prevent inadvertent use, or will be tagged to indicate that it is out of calibration. 
Such equipment will be repaired and recalibrated or completely replaced. 

4.4 Instrument Calibration 

All calibrations on field instruments will be performed, at a minimum, on a daily basis. Every 
calibration will be recorded in the maintenance logbook for each instrument. Quality control 
check standards from a separate source will be used to check initial calibration, and acceptance 
and rejection criteria. 

TPH immunoassay kit instructions will be followed as to the frequency and kind of 
calibration. Monitoring instruments, such as the OVA or PID, 02/LEL meter, Monitox, etc. 
will be calibrated as specified in the HASP. Off-site analytical instruments will be calibrated 
according to the method specifications and the laboratory’s QA Manual 
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5.0 DATA MANAGEMENT 

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

5.1 Laboratory Data Reduction 

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

Responsibilities of Analyst 
Each analyst is responsible for converting raw data into reportable values. These specific 
duties include: 

. 

. 

. 

. 

. 

. 

5.2 

Proper identification of the analyte 

Generation of calculations 

Checking all calibrations to ensure support of data 

All QA/QC checks are supportive of data 

All documentation is complete and accurate in respective log books 

All chromatograms and strip chart recordings are labeled with data, instrument number, 
run parameters and analyst 

Laboratory Data Validation 

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

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

. . Sample preparation information is correct and complete 
l Analysis information is correct and complete 
l The appropriate SOPS have been followed 
l Analytical results are correct and complete 
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l QC samples are within established control limits 
l Blanks are within appropriate QC limits 
+ Special sample preparation and analytical have been met 
l Documentation is complete 

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

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

l QC samples are within established limits. 

l Reporting units are consistent with the method and the matrix. 

l Quantitative results are correct. 

l Data results are consistent with information on the COC. 

l Documentation is complete. 

l The data is ready for incorporation into a final report. 

l The data package is complete and ready for data archive. 

The second level of review is structured to ensure all calibration data and QC sample results are 
reviewed and all of the analytical results from 10 percent of the samples are checked back to 
the bench sheet. If no problems are found with the data package, the review is complete. If 
problems exist, an additional 10 percent is reviewed, the process continues until no errors are 
found or the package has been reviewed in its entirety. 

The final level of review by the laboratory comes from the program administrator or laboratory 
QA Officer. He/she reviews the report to ensure that the data meets the overall objectives of the 
project. 

Once the data has been validated, it is ready for report production. The report will contain: 

- l Description of sample types 

l Tests performed, problems encountered during testing 
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l Dates sampled 

l Date received 

l Dateextracted 

l Dateanalyzed 

. Analytical results 

l Reportable limits 

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

l Qualifiers for data falling outside of QC limits 

l Methodology 

l Name of the analyst 

. Signature of laboratory representative 

. Dual column confirmation results 

l Calibrations (when requested) 

l Instrument performance checks (when requested) 

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

5.3 Project Data Review 

5.3.1 Field Chemist Data Review Responsibilities 
The field chemist is responsible for initial review of the data from the laboratory. This review 
includes: 

l Verifying that all requested data are reported 

l Verifying that samples are analyzed according to the contract specified method 
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l Verifying that holding times are not exceeded 

4 Verifying that matrix spike, matrix spike duplicate, and surrogate recoveries fall within 
the laboratory’s acceptable criteria 

l Reviewing blank data for gross contamination 

. Reviewing field quality control results for gross inconsistencies 

The field chemist is then responsible for informing the Project Manager and Project QA/QC 
Officer of any laboratory and/or sampling deficiencies or issues. The field chemist alone 
should not make decisions on the acceptability of the data. These issues and subsequent 
decisions will be documented on a weekly report to the Regional QA/QC Director and Project 
Manager. 

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

5.4 Project Data Validation 

Data validation is an extensive review of the data for technical and legal validity. This 
procedure will be performed by an independent third-party subcontractor. The guidelines to be 
used for data validation will be the USEPA National Functional Guidelines for Data Validation 
of Organics and Inorganics. The subcontractor’s qualifications and experience will be kept in 
the files in the Norcross office and are available for LANTDJV’s, the NTR’s or any regulatory 
agency’s review. Only data that have undergone NEESA Level C quality control will be 
validated by the subcontractor. Data results in the NEESA Level E packages will undergo the 
review process described in sections 5.1-5.3. 

5.5 Data Reporting 

The preliminary data will be faxed to the project chemist. This data may or may not have 
undergone the full laboratory review process and may contain errors and discrepancies. Prior 
to the use of data results for any decisions, the data will be reviewed by the project chemist 
and assessed against the project goals and quality objectives. A copy of the preliminary data, 
including review comments from the project chemist will be submitted to the site and/or the 
project manager. 
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When the hard and final copy is received, a copy of the level C data packages will be sent to 
the data validation subcontractor. All data packages will also be reviewed by the project 
chemist and assessed against the project goals and quality objectives. Any errors, 
discrepancies, and nonconformances will be brought to the laboratory’s and project manager’s 
attention. 

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

5.6 Data Storage and Archive 

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

When the project objectives have been met, all file documents are reviewed and submitted to 
the general file. The project file contains the following document classes: 

A. Project logbooks 
B . Drum logs and other forms 
C. Sample identification documents 
D. Chain-of-custody records 
E. Analytical logbooks, laboratory data, calculations, graphs, etc. 
F . Correspondence 

- Irma-office 
- Client 
- Regulating agencies 
- Record of confidential material 

G . Report notes, calculations, drafts 
H . References, literature 
I. Sample (on-hand) inventory 
J. Check-out logs 

. K. Litigation documents 
L. Miscellaneous - photographs, maps, drawings, etc. 

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

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

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

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

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

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

6.1 Accuracy 

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

The accuracy (check standards) samples will have concentration values of the mid-standard. 
During analysis, a minimum of 10 percent of samples must be accuracy samples. The 
accuracy samples must be staggered through the analysis, not placed one after another. After a 
minimum of seven accuracy samples are analyzed, the percent recovery is calculated for each 
sample. 
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The accuracy criteria is determined by calculating the standard deviation of seven or more 
percent recovery values and setting the upper and lower control limits using the following 
equations: 

Upper control limit = p + 3SD 
Lower control limit = p - 3SD 

Where: 
p = Average percent recovery 
SD = Standard deviation 

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

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

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

6.2 Precision 

Duplicate and replicate samples analyzed by the laboratory assess the precision of the sampling 
effort Control limits for duplicate/replicate RPDs are listed in Appendix A, Table A-2. Once 
a sufficient amount of replicate data becomes available, field precision control charts are 
constructed similar to the laboratory precision charts. For any given concentration, the mean 
and the standard deviation(s) of the replicates are calculated. The mean is the centerline of the 
control chart Data from each sample set are pooled with the previous sample sets to generate 
control and warning limits for the next set. Warning and control limits for water samples are 
set at +Zs and &3s, respectively. Control limits for solid samples are more liberally established 
due to matrix heterogeneity. Data outside any control limit are subject to QA review. 
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Precision is based upon the results of the relative percent differences as calculated from the 
percent recoveries of the matrix spike and duplicate samples. The control limits for precision 
is based on historical laboratory data. 

Present practice is to include MS and MSD samples on a per batch basis or a minimum 
frequency of 5 percent, Duplicate results are compared and the relative percent difference 
(RPD) is then determined. The RPD will be entered into the laboratory’s data system and will 
be used to define the precision of the analysis. Minimum limits are listed in Appendix A, 
Table A-2. 

6.3 Completeness 

The field supervisor is responsible for ensuring that all field instrumentation and equipment are 
functioning properly and calibrated according to set procedures, and that all data are recorded 
accurately and legibly. In addition, the field supervisor must ensure all sites are sampled for 
all the specified analyses, that sufficient sample volume has been provided to complete those 
analyses, and that all of the QA samples have been included with each sample set. The goal 
for completeness for each sample set shipped to the laboratory is 100 percent. Minimum limits 
are listed in Appendix A, Table A-2. 

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

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

6.4 Criteria for Rejection of Outlying Measurements 

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

Another reference is the USEPA National Functional Guidelines for Data Validation of 
Grganics and Inorganics. Also, specific programs may have quality objectives with criteria for 
rejection of outlying measurements. 
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6.5 Method Detection Limits and Practical Quantitation Limits 

Method detection limits (MDLs) will be established by the laboratory. This should, at a 
minimum, be established on a yearly basis. MDL is the minimum concentration of a substance 
that can be identified, measured, and reported with 99% confidence that the analyte 
concentration is greater than zero. 

Practical quantitation limit (PQL) is the lowest level that can be reliably determined within 
specified limits of precision and accuracy during routine laboratory operating conditions. The 
PQLs are generally 5-10 times the MDL. The PQL is the most applicable limit of reporting for 
this program. 

6.6 Laboratory and Field Contamination 

It is not unusual to find the following analytes at trace levels in the samples: 

l Methylene chloride 
l Acetone 
l Freon (1,1,2-trichlorotrifluorethane) 
l Bis(2-ethylhexyl)phthalate 
l Hexane 
l Isopropanol 
l 2-Butanone 

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

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

The determination on the use of the data will be made during the Data Validation process. 
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7.0 PERFORMANCE AND SYSTEM AUDITS 

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

l Performance audit 
l System audits 

These include a detailed review of each operating component of the network Auditing will 
ultimately assist in determining if each element within a system is functioning appropriately per 
the QA program requirements. 

7.1 Field Performance Audits 

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

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

7.2 Field System Audits 

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

. Overall level of organization and professionalism 

l All activities conducted in accordance with work plan 

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

l Sample collection techniques versus the site sampling and analysis plan or CDAP 

l Level of activity and sample documentation 
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l Working order of instruments and equipment 

l Level of QC conducted by each field team 

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

l Decontamination procedures 

l Level of efficiency which each team conducts planned activities at the site 

l Sample packaging and shipment 

After the audit, any deficiencies are discussed with the field staff, and corrections are 
identified. If any of these deficiencies might affect the integrity of the samples being collected, 
the QA Officer informs the field staff immediately, so corrections can be made. The field 
performance audit will be conducted in coordination with the NTR, as directed by the Project 
Manager. 

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

7.3 Laboratory Performance Audit 

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

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

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

If the laboratory is in question, a system audit can be directed by the client and performed by 
OHM or the client’s representative. Any recommendations made will be considered for 
implementation and any corrective actions will be taken to correct any deficiencies found. 
Project-specific audit reports will be placed in the project files and laboratory audit reports will 
be kept by the laboratory for future reference. 
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8.0 CORRECTIVE ACTION 

Corrective actions may be necessary as a result of the following QA activities: 

Field and laboratory performance audits 
Field and laboratory system audits 
Inter-laboratory comparison studies 
Calibration data fall out of specified limits 
Failure to adhere to the CQMP 
Failure to adhere to the site CDAP 
Failure to adhere to standard operating procedures and methods 
Data completeness below required limits 
Control limits are exceeded for QC samples 

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

Determining when the problem occurred 

Determining which systems were affected by the problem 

Determining the cause of the problem 

Determining a corrective action to eliminate the problem 

Assigning the responsibility for implementing the corrective action 

Implementing the corrective action 

Evaluating the effectiveness of the corrective action 

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

Documenting that the corrective action has eliminated the problem 

The Project QC Officer has the authority to require that all site activities threatened by the 
problem be stopped or limited until the corrective action has been implemented and 
satisfactorily verified to eliminate the problem. 
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Corrective actions may include, but is not limited to: 

l Modifications to procedures 
l Recalibration of instruments 
l Replacement of solvents, reagents, and/or standards 
l Additional training of personnel 
l Reassignment of personnel 

8.1 Corrective Action Report 

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

The CAR should include, but is not limited to: 

l A description of the problem, deficiency, or issue 
l Proposed resolutions 
l Resulting actions 
l Effectiveness of the resolutions 
l Personnel responsible for implementation of the corrective actions 
l Personnel responsible for monitoring the effectiveness of the actions. 

8.2 Quality Assurance Report 

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

l Assessment of measurement data precision, accuracy, and completeness 
l System and performance audit results 
. Significant QA problems and corrective actions implemented 

. l Copies of documentation such as memos, reports, etc. 

The Project QC Officer will be responsible for preparing this report, as well as monthly written 
QA reports to OHM QA management.. The Regional QA/QC Director will be responsible for 
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reviewing and approving monthly reports. Verbal reports will be made on a more frequent 
basis. All reports will be made available to the Project Manager, client, and regulating 
agencies. If no project audits were performed and no significant QA/QC problems occurred, a 
letter stating these facts fl be submitted to the referenced parties in lieu of a QA Report. 
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Table A-l 
Sampling Summary 

Sample Type Sample Type Matrix Matrix Sample Sample 
Frequency Frequency 

Samples Samples 

Sampling Sampling Sampling Sampling Sample Sample PrcSerV- Preserv- TAT’ QC TAT’ QC Required Required Analytical Analytical Holding Time’ Holding Timer 
Method Method Equipment Equipment Containem Containem atives atives Level Level Analysis Analysis Method’ Method’ 

Backtill Backtill Soil Soil Once Once Composite of Composite of SS bucket SS bucket (2) 4 02 (2) 4 02 Cool to Cool to 14days 14days NFESC NFESC TPH-GRO TPH-GRO 5030/8015 5030/8015 lOdayS lOdayS 
6 random 6 random auger, SS auger, SS glass with glass with approx approx Level E Level E (Volatiles) (Volatiles) 
grabs grabs bucket or bucket or teflon-lined 4°C teflon-lined 4°C 

bowl bowl lids lids TPH-DRO TPH-DRO 3550/8015 3550/8015 Extract within 10 days, analyze Extract within 10 days, analyze 
within 40 days within 40 days 

(2) 16 oz (2) 16 oz 
glass with glass with TCLP TCLP 1311/ 1311/ 180 days to TCLP extr; 180 days 180 days to TCLP extr; 180 days 
teflon-lined teflon-lined Metals Metals 6010, 6010, atkr eldr, Mercury-28 days to atkr eldr, Mercury-28 days to 
lids lids 7060,774O 7060,774O TCLP extr. 28 days a&r extr. TCLP extr. 28 days a&r extr. 

7470 7470 

TCLP TCLP 131118240 131118240 
Volatiles Volatiles 14daystoTCLPextr. 14daysafter 14daystoTCLPextr. 14daysafter 

extr. extr. 
TCLP TCLP 13 1118270 13 1118270 
Semi- Semi- 14 days to TCLP extr, 40 days atIer 14 days to TCLP extr, 40 days atIer 
Volatiles Volatiles prep. extr. prep. extr. 

RCRA RCRA 1010 or 1010 or 
Hazardous Hazardous 102OA 102OA Cyanide- 14 days Cyanide- 14 days 
Waste Char Waste Char 90454 90454 

set 7.3 set 7.3 
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Table A-l 
Sampling Summary 

kunple Type Matrix Sample 
Frequency 

Approx 
No of 
SampleS 

Sampling 
Method 

Sampling Sample PreseN- TAT’ QC Required Analytical Holding Time’ 
Equipment Containers atives Level Analysis Method’ 

:ield Blank Water 1 per source 
per event for 
all levels and 
all snalytes 

Minimum 1. 
andas 
required 

Prepared by 
tield team 

N/A (2) 40 ml Cool to 
glass vial awox 
with teflon- 4°C 
lined 
septum 

(6) 1 liter 

glasJ 
bttleswith 
teflon-lined 
lids 

14 days NFESC 
Level C 

TPH-GRO 5030/8015 lOdays 
(Volatilcs) 

TPH-DRO 3550/8015 Extract within 10 days, analyze 
within 40 days 

TCLP 13111 6 months except Mercury-26 days 
Metals 6010, 

1060,174O 
7470 

TCLP 8270-1311 Extract within 10 days, analyze 
SI%tli- semi- within 40 days 
Volatiles volatile 

constituents 

RCRA 1010 or cyanide-14 days 
Hazardous 102oq 
Waste Char 9045q 

set 7.3 

Oil and 
Grease 

9071 Not specified 

Volatiles 8240 

PCBs 8080 

10 days 

Extract within 5 days, analyze 
within 40 days 

Characterization 
(on-site screening) 

Soil Iper 
truckload 

819 + 
41 dups 
(5%) 

Total Lead 6010 6 months 

1 Composite SSspoonor (1)402 Cool to 24 hours Screen TPH Proposed 10 days 

of 5 grabs shovel, SS glass with approx OdY (iuno- Method 
per truckload bucket or teflon-lined 4°C assay field 4030 

bOWl lids screening 

-W 
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Table A-l 
Sampling Summary 

Sample Type Matrix Sample 
Frequency 

Approx 
No of 
Samples 

Sampling 
Method 

Sampling 
Equipment 

Sample 
Containers 

Preserv- 
atives 

TAT’ QC 
Level 

Required 
Analysis 

Analytical 
Method’ 

Holding Time’ 

Characterization 
[Contaminated) 

Soil Determined 
by soil 
recycling 
facility or 
TSDF 
+ 
5% dups 

Min of 1 Composite of SS spoon or (2) 4 02 Cool to ‘Idays NFESC TPH-GRO 5030/8015 10 days 
6 random shovel, SS glass with approx Level E (Volatiles) 

grabs bucket or teflon-lined 4’C 
bowl lids TPH-DRO 3550/8015 ’ Extract within 10 days, analyze 

within 40 days 
(2) 8 oz 
glass with TCLP 1311/ 180 days to TCLP extr, 180 days 
teflon-lined Metals 6010, after extq Mercury-28 days to 
lids 7060,774O TCLP extr; 28 days after extr. 

7470 

TCLP 
Volatiles 

13 1118240 14daystoTCLPextr, 14daysaSer 
extr. 

TCLP 
semi- 
Volatiles 

13 1118270 14 days to TCLP extr, 40 days atIer 
prep. extr. 

RCRA 1010 or Cyanide-l 4 days 
Hazardous 102oA, 
Waste Char 9045% 

set 7.3 

Disposal 
(Soil Recycling 
Facility) 

Soil I per 500 
cubic yards 

7 +I dup 
(5%) 

Composite of SS spoon or (2) 4 02 Cool to 7 days NFESC TPH-GRO 5030/8015 IO days 

6 random shovel, SS glass with awox Level E (Volatiles) 
grabs bucket or teflon-lined 4°C 

bOW lids TPH-DRO 3550/8015 Extract within 10 days, analyze 
within 40 days 

(2) 8 ox 
glass with Oil and 9071 Not specified 

teflon-lined Grease 
lids 

Volatiles+ 8240 10 days 
BTEX 

PCBs 8080 Extract within 5 days, analyze 
within 40 days 

Total Lead 6010 6 months 
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Table A-l 
Sampling Summary 

sample Type Matrix Sample 
Frequency 

Approx 
No of 
Samples 

Sampling 
Method 

Sampling 
Equipment 

Sample 
containers 

Preserv- 
atives 

TAT’ QC 
Level 

Required 
Analysis 

Analytical 
Method’ 

Holding Time* 

:haracterization 
:Contaminated) 

Dip Blanks 

Water 1 per cooler Minimum 1, 
andas 
required 

Prepared by 
lab 

N/A (1)4fJd Cool to 
glass vial approx 
with teflon- 4%, 
lined 

7 days NFESC 
Level E 

TPH-GRO 
(Volatiles) 

Volatiles 

5030/8015 10 days 

8240 lOdays 

Characterization 
$ontaminated) 

Equipment 
Rinseate Blanks 

Water Iper&? Miniium 1, Prepared by N/A (2) 40 ml Cool to ‘Idays NFESC TPH-GRO 5030/8015 lOdayS 
andas field team by glass vial wmx Level E (Volatiles) 
required collecting with teflon- 4°C 

decon final lined 
rinse water septum TPH-DRO 355Ol8015 Extract within 10 days, analyze 

within 40 days 
(3) 1 liter 

da= TCLP 13111 6 months, except for Mercury-26 
bottles with Metals 6010, days 
teflon-lined 7060.7740 
lids 7470 

TCLP 
Semi- 
Volatiles 

8270-1311 Extract within 10 days, analyze 
semi- within 40 days 
volatile 
constituents 
only 

RCRA 1010 or Cyanide- 14 days 
Hazardous 102oq 
Waste Char 9043q 

set 7.3 

Volatiles 8240 lOdays 
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Table A-l 
Sampling Summary 

Sample Type Matrix Approx 
No of 
Samples 

Sampling 
Method 

Sampling 
Equipment 

Sample 
Containers 

Preserv- 
atives 

TAT’ QC 
Level 

Required 
Analysis 

Analytical 
Method’ 

Holding Time’ 

Characterization 
(Uncontaminated) 

Soil I per200 
cubic yards 

28 + 
3 dups or 
(10%) 

Composite of SS spoon or (2) 4 02 Cool to ‘Idays NFESC TPH-GRO 5030/8015 10 days 

6 random shovel, glass with approx Level C (Volatiles) 
grabs SS bucket teflon-lined 4’C 

lids TPH-DRO 355018015 Extract within IO days, analyze 
within 40 days 

(2) 8 oz 
glass with TCLP 13111 180 days to TCLP ex@ I80 days 
teflon-lined Metals 6010, after extq Mercury-28 days to 
lids 7060,774O TCLP extr, 28 days after extr. 

7470 

TCLP 
Volatiles 

13 1118240 14daystoTCLPeti, 14daysaSer 
extr. 

TCLP 
Semi- 
Volatiles 

131118270 I4 days to TCLP extr, 40 days atler 
prep. extr. 

RCRA 1010 or Cyanide-14 days 
Hazardous 102oq 
Waste Char 90454 

set 7.3 

Characterization 
(Uncontaminated) 

Trip Blanks 

Water 1 per cooler Minimum 1, 
andas 
required 

Prepared by 
lab 

N/A (1)4Oml Cool to 
glass vial app~x 
with tetlon- 4’C, 
lined 
septum 

‘Idays NFESC TPH-GRO 5030/8015 lOdays 
Level C (Volatiles) 

TCLP 8240-131 I 10 days 
Volatiles volatile 

constituents 
only 
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Table A-l 
Sampling Summary 

SiUllpliIlg 
Method 

Sampling 
Equipment 

Sample 
containers 

ResCn- 

atives 
TAT’ w Required 

Level Analysis 
Holding Time’ Sample Type Matrix 4pprox 

Yo of 
3amples 

SIUlIple 
Frequency Method’ 

TPH-GRO 
(Volatiles) 

TPH-DRO 

5030/8015 

3550/8015 

TCLP 
Metals 

13111 
6010, 
1060,714O 
1470 

TCLP 8240-1311 
Volatiles volatile 

lOdays 

Extract within 10 days, analyze 
within 40 days 

6 months, except for Mercury-26 

days 

Characterization 
(Uncontaminated) 

Equipment 
Rinseate Blanks 

Water Minimum I, 
mdas 
.equired 

Prepared by 
field team by 
collecting 
&con final 
rinse water 

N/A (2140~ 
glass vial 
with teflon- 
lined 
septum 

(3) 1 liter 

gl= 
bottles with 
teflon-lined 
lids 

Cool to 

Bpprox 
4'C 

NFESC 
Level C 

only 

TCLP 8270-1311 
Semi- semi- 
Volatiles volatile 

only 

RCRA 
Hazardous 
Waste Char 

1010 or 
102oq 
90454 
set 7.3 

lOdayS 

Extract within 10 days, analyxe 
withii4odays 

Cyanide-l 4 days 

ss spoons 
or shovel, 
SS bowl or 
bucket 

4ozghss Cool to 24 hours TPH 
(immuno- 
assay field 
screening 

-@.I 

fiV=l 
Method 
4030 

lOdays Soil Oneper 
linear feet 
along each 
wall of the 
excavation 

As required 
For screening 

PUwJ= 
t 5% dups 

Crab SCreen 
only 

Contirmation- 
On-site Screening 

(Limits of 
Excavation) 
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Table A-l 
Sampling Summary 

Matrix Approx 
No of 
Samples 

Sampling 
Method 

Sampling 
Equipment 

Sample 
Containers 

Preserv- 
atives 

TAT’ w 
Level 

Required 
Analysis 

Analytical 
Method’ 

Holding Time* Sample 
Frequency 

Oneper 
linear feet 
along each 
wall of the 
excavation, 
a&r field 
screening 

I per cooler 

1 wW 

Sample Type 

Conthmation- 
Off-site 

(Closure) 

Area A: 
13 + 
1 dup’ or 
(IO%) 

Area B: 
I+ 
I dup’ or 
(10%) 

Area C: 
10 + 
1 dup’ or 
(10%) 

Grab ss spoons 
or shovel, 
SS bowl or 
bucket 

(1)402 
glass with 
teflon-lined 
lid 

(1) 8 ox 
glass with 
teflon-lined 
lid 

Cool to 
approx 
4°C 

3days NFESC 
Level C 

TPH-GRO 
(Volatiles) 

TPH-DRO 

5030/8015 

3550/8015 

IOdays 

Extract within 10 days, analyze 
within 40 days 

Soil 

Minimum 1, 
andas 
required 

Prepared by 
lab 

N/A (1)4Oml 
glass vial 
with teflon- 
lined 
septum 

Cool to 

approx 
4°C 

3days NFESC TPH-GRO 
Level C (Volatiles) 

5030/8015 lOdays Water Contirmation- 
OKsite 

Trip Blanks 

Contirmation- 
Off-site 

Equipment 
Rimeate Blanks 

Minimum 1, 
andas 
required 

Prepared by 
field team by 
collecting 
decon final 
rinse water 

N/A (2) 40 ml 
glass vial 
with teflon- 
lined 
septum 

(1) 1 liter 

&= 
bottles with 
teflon-lined 
lids 

Cool to 
approx 
4°C 

NFESC TPH-GRO 
Level C (Volatiles) 

TPH-DRO 

5030/8015 

3550/8015 

IO days 

Extract within 5 days, analyze 
within 40 days 

Water 3days 
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Table A- 1 
Sampling Summary 

Sampling 1 Sample 1 ~reserv- 1 TAT’ 1 QC 1 Required I Analytical I Holding Time’ 
Equipment Containers atives Level Analysis 

I 

Method’ 
I 

Sample Type Matrix Sample 
Frequency 

ApProx 
No of 
Samples 

Sampling 
Method 

Incidental Wastes Water 1 composite 
sample per 
tanker or 
1 composite 

sample per 
lodrums 
+ 5% dup 

Minimum 1, 
andas 
required 

Grab N/A (2) 40 ml 
glass vial 
with teflon- 
lined 

NFESC TCLP 
Level E Metals 

13111 
6010, 
7060,774O 
7470 

TCLP 
Volatiles 

8240-1311 
volatile 
constituents 
only 

TCLP 8270-1311 
Semi- semi- 
Volatiles volatile 

6 months, except for Mercury-26 

days 

7 days 

‘Idays 

‘Idays 

approx 
4’C 

(2) 1 liter 

&II= 
bottles with 
teflon-lined 
lids 

10 days 

Extract within 10 days, analyze 
witbin 40 days 

13111 
6010, 
7060,774O 
7470 

~ As required 
by the 
disposal 
facility 

Minimum 1, 
andas 
required 

Composite of 
waste 

N/A (2) 16 oz 
glass witb 
tenon-lined 
lids 

Cool to 
approx 
4°C 

NFESC TCLP 
Level E Metals 

180 days to TCLP extr, 180 days 
after extr; Mercury-28 days to 
TCLP extr; 28 days afkr extr. 

Incidental Wastes PPE, 
Debris 

TCLP 
Volatiles 

131 l/8240 14 days to TCLP extr, 14 days after 
exlr. 

TCLP 
Semi- 
Volatiles 

131118270 14 days to TCLP extr; 40 days &er 
prep. exlr. 

N/A (1)4Oml 
glass vial 
with teflon- 
lined 
septum 

Cool to 

approx 
4”C, 

NFESC TCLP 8240-1311 
Level E Volatiles volatile 

lOdays Incidental Wastes 

Trip Blanks 

Water 1 per cooler Minimum 1, 
aodas 
required 

Prepared by 
lab 
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Table A-l 
Sampling Summary 

Sample Type Matrix Sample 
Frequency 

&FOX 
No of 
Samples 

Sampling 
Method 

Sample 
Containers 

PESXV- 
atives 

TAT’ w 
Level 

Required 
Analysis 

Analytical 
Method’ 

Holding Time’ Sampling 
Equipment 

N/A Incidental Wastes 

Equipment 
Rinseate Blanks 

Water Minimum 1, 
andas 
required 

Prepared by 
field team by 
collecting 
decon final 

(2) 40 ml 
glass vial 
with teflon- 
lined 

Cool to 
approx 
4’C 

TCLP 
Metals 

l3ll/ 
6010, 
7060.7740 
7470 

6 months, except for Mercury-26 

clays 

NFESC 
Level E 

rinse water 

(1) 1 liter 

d= 
bottles with 
teflon-lined 
lids 

TCLP X240-131 1 
Volatiles volatile 

10 days 

TCLP 8270-1311 
Semi- semi- 
Volatiles volatile 

Extract within 10 days, analyze 
within 40 days 

5030/8015 IOdays Subsurface Soil 
Investigation 

SB-OI and 
Perimeter 
sampling 

Soil 1 Once 4 soil 
borings- 
2 samples 
from each 
boring- 
I at 3-4 feet 
below the 
ground 
surface, and 
the other 
above the 
groundwater/ 
soil interface 

Hand auger 
tolfootand 
collect the 
sample 
adjacent to 
existing AST 

Hand (1)402 
auger, SS glass with 
spx3ons or teflon-lined 
shovel lid 

Cool to 
approx 
4’C 

1 ‘Idays NFESC TPH-GRO 
Level C (volatiles) 

TPH-DRO Extract within IO days, analyze 
within 40 days 

3550/8015 

(I)802 
glass with 
tetlon-lined 
lid 

1 percooler Minimum 1, 
andas 
required 

Prepared by 
lab 

N/A (l)NmJ 
glass vial 
with teflon- 
lined 

=ptm 

Cool to 
approx 
4% 

7days NFESC TPH-GRO 
Level C (Volatile@ 

5030/80 15 10 days Subsurface Soil 
Investigation 

Trip Blanks 

Water 
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Subsurface Soil Subsurface Soil 
Investigation Investigation 

Equipment Equipment 
Riiate Blanks Riiate Blanks 

Table A-l 
Sampling Summary 

Water Water lperdd Minimum 1, Minimum 1, 
andas andas 
required required 

Prepared by Prepared by 
field team by field team by 
collecting collecting 
decon fml decon fml 
rinse water rinse water 

N/A N/A (2) 40 ml (2) 40 ml 
glass vial glass vial 
with teflon- with teflon- 
lined lined 
septum septum 

(1) 1 liter (1) 1 liter 

gl= gl= 
bottles with bottles with 
teflon-lined teflon-lined 
lids lids 

Cool to 
approx 
4% 

Cool to ‘Idays 
approx 
4% 

‘Idays 

[ 

NFESC NFESC TPH-GRO TPH-GRO 
Level C Level C (Volatiles) (Volatiles) 

TPH-DRO TPH-DRO 

1) 

:; 

USEPA SW-846 Methods unless okwise specified 
Begins from the date of collection in the field 
Calendar days 

4) Field duplicates shall be used by the laboratory for preparation ofthe matrix spikes and matrix spike duplicatoa 

5) Samplea are collected daily, however, only samples born every other day are analyzed. Other samples are held and analyzed only if evidence of contamination exists. 

5030/8015 5030/8015 

3550/8015 3550/8015 

IO days IO days 

Extract within 5 days, analyze Extract within 5 days, analyze 
within 40 days within 40 days 
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Appendix B 

Sample Label 
Custody Seal 

Chain-of-Custody Record 
OHM Shipping Label 

Shipping Instructions for Sending Samples to the Laboratory 
Shipping Instructions for Treatability Study Samples 



Sample Label 

sample ID 

LOWiOIl 

hdYSiS 

RCKlVPCiVC 

Collccdon DiuelTii 
i 

Custody Seal 

Sample Collector’s Signature 

Date Collected 

CUSTODY SEAL, 

Sample No. 

Tiie couccud 



LAB COPY 

< 3 CHAIN-OF-CUSTODY RECORD 
OI IM Corpr&t~ 

I 
Form 0019 

Field Technical Services 

O.H. MATERIALS CORP. l P.O. BOX 551 l FINDLAY, OH 45639-0551 l 419-423-3526 

ROJECT NAME PROJECT LOCATION 
ANALYSIS DESIAED 
(INDICATE 

ROJ. NO. PROJECT CONTACT PROJECT TELEPHONE NO. 
P 

SEPARATE 

LIENT’S REPRESENTATIVE PROJECT MANAQEFUSUPERVISOA pi 

rt; 
‘0 
=o 

; 
I I 

E 
SAMPLE % $ SAMPLE DESCRIPTION % 

Y NUMBER DATE TIME 
1 

s 5 
(INCLUDE MATRIX AND 

POINT OF SAMPLE) 
REMARKS 

I 

I 

i 

I I 

r 

8 
I 

1 

0 

5s 
REMARKS 

2s 
ITEM TRANSFERS TRANSFERS 

c 2 
NUMBER RELINQUISHED BY ACCEPTED BY DATE TIME 

1 

2 

3 

SAMPLER’S SIGNATURE 

4 



OHM Corporat 

- - 
\ 

= 
ion e 

From: 

Phone: 

To: 

Phone: 

Other Regulated Substances, ID# 8027 



A= 
= B OHM Renmhtion 

\&F avices Corp 
Shipping Instructions for NOW: These procedures areONLY for shippiug uuknow~ wastes, 

Sending Samples to the 1 
sludge, soil, or water samples for laboratory analysis and * ?ification; 

1 Materials which are known to be explosive, compressed t ! flammable, 
oxidizers, poisons, radioactive, or corrosiveannot be shipped by this 
method. Call the Regional T&D Coordinator for I~elp in that case. 

Cooler lid is taped closed and 
additional tape should be used 
around the outside to act as 

Lower Portion of Fed-Ex 
DANGEROUS GOODS airbill 

A 0792772120 
lMnr*wd.~rs*.~h*~~nlwlba -*kl*rnor ..,.“.....^ \ slrilppillg. 

\/@/;Mco 

d 

OHM custom 
sample shipping label 

I 

Custody Seals should be taped across 
the gap between tile lid and the body of I t / 

‘I Ollicr Hegrrlalerl ( 

\ 
Subslances 

I 

the cooler, Two seals, one 011 each side 
of the cooler (iIs S~IOWII), sl~oultl be ’ 
used. Tape tl~e COC on the inside of tht 
. . . 
Ild. 

I ) Samples IWSI he shipped in “Strong outer packaging”. Fed& slated ihat a 

rigid plastic cooler like we are currcnlly using wo~rld he acceplablc. 

2) IJse OIIC of 01 IM’s CIISIOII~ s;llltl)le shipping Iahcls. The To/From address portion 

of the label should be filled UUI completely including phone numbers. This 

label should be placed on last and cannot be covered by tape, lbe Fed-Ex airbill 

or anyd~ing else. This label slro111d go on the TOP of the cooler. 

-J) Inner pitckngcs cannot cxcccti I 6illhl each, and he enlire shipmenl (cooler % 

samples) cannot exceed 66 lb. 

4) Coolers must be packed wide absorbent material (vcrmiculitc or kitty litter) 

which will ahsorb any spills or leaks, nol rcacl with the sample COI~ICI~IS, and 

which will minimize the chance III~I inner containers will break. The coolers 

should also be fastened SIIUI securely using tape or strapping. 

5) Inner containers should have their lids securly closed and packed in a ziplock 
baggie lo prevenl leaks 

6) The malcrials musl he shipped using iI ILtlcr;ll Iixprcss I I;r~.iudous Malcri;ds 
Airhill. USC the cx;~n~plc ahtWe or call lhc I Iazardous Materials group al I%!dcral 
Express al (H(H)) 23X-5.155 for more inslrucliuns on filling 0111 Ibis form. 

7) The COC IWISI he Cillcd OIII complc~ely. plnccd in a ~il~~l~ll zip-lock baggie, and 
~apcecl IO lhc inside lid of IIIC cooler. A copy of Ihe COC should bc placed 
behind the airbill in the pouch on the outside of the cooler. 

Oorr ‘t forget to sign arrd 
Fill irr he Additional 
Ilarrdliag space wiU#: 

Fill in llte blaak 
with (Ire rtmber 
of corilaiaers 

Saroples from OtIM 
Job # see 
attached chain oj 
cosrodv. In cclse of 

Check with the Kegional 

I  

_ x t kg for quarl jars ernergerrcy refer lo 
- x 500 g for 8 oz jars ICAO &fX&t&Y 

- x 40 g for VOA Vials 

/uvolvine Ilarieer~ 

(;ootls drill #9A 

Lids are taped to prevent 
leaks or loosening. Entire jat 
is sealed in a zip-lock baggie 

READ THE DIRECTIONS ON T$E AIRBILL SO YOU 
UNDERSTAND WHAT YOU ARE FILLING OUT. Fill out 
the Fed-Ex airbill completely. Don’t forget lo sign the bottom 
and include the Emergency Response phone number. Changing 
CVCI~ 011~ thiug from the cxaulple above Iuay IIWIII that I%d-13x 
will refuse to accept the shipment. This procedure has been 
checked-out with Fed-Ex several times. lf a driver refuses to 
pick it up make sure you have filled out the airbill right and 
followed,&kthe instructions before you complain. 

I- 



Shipping Inslructiotis for 
Treatability Study SatnpI - 

NOW: These procedures areONLY for shipping UI~~IWWII WilsICs, 

sludge, soil, or water samples for laboratory analysis and id ‘tjcalioil; 
Materials which are known to be explosive, ‘compressed g; hllllllal~lc, 

oxidizers, poisons, radioactive, or corrosiveilnnot be shipped oy lhis 
ll~clll0tl. Cilll the Regional T&D Coordil~illor for bell) in ll1ill CilSC. 

Other Regulaled Snhslances. II)# 8027 

CllSIOdy Seals SllOllltl be lillNXl 

across the gap between the lid ant ’ I Ll 
the body of the cooler. Two seals, 
one on CilCll side Of lhe cooler (as 

COC on the inside of the lid. 

Tape the lid 011 tightly, use 
e lape from lop lo bottom on 

, the pail as strapping. 

Lower Porlion of Fed-Ex 
DANGEROUS GOODS airbill 

/ 

01 IM custom 
sample shipping label 

/ Other Regitlaled 
Substances 

Class II) NA 

---~~~-------- -___---- -------- 

9116 

Oori’l jiirget lo sip1 arid 

inchide lhe &fu 

lJiuh?fb*mm 
w nutabcr. Check 

lhe Regional T&D 
Coordiaaior for this 

Fill in this blank with either: 

IWI in the Additional 
Ilaadliag space with: 

Sarnples/rorrt OtthI 

I) Samples I~USI bc shipped in Wrong ou~cr packaging”. Fed-Ex staled lhat a 

rigid plastic pail or SICCI pail with a secure lid is acceptable. Pails which meet 
lhe UN I A I, I A2, I I I I, or I I I2 spccificalions would he best. 

2) Use one of OIIM’s custom sample shipping lahels and a Fed-Ex dangerous 
gwds airbill. The ‘ToWrom address portion of the label should hc filled OUI 
complc~ely iucluding phone ntmd~rs. The airbill a11d OHM label should he 
placed on lasl and cannot he covered by (ape or each other. The airbill should 
go WI top and the OIIM label on the side. 

3) Materials which arc known IO bc cxplosivc. compressed gases. flammable, 
oxidizers, poisons, radioacrive, or corrosive cannot he shipped by Ihis melhod. 
You shauld call Ihe Regional T&D Coordinator for assistance with these 
malerials. 

J) Tile materials IIIIISI he shipped using a Fcdcral Express Hazardous Materials 
Airbill. Use 111e exa~~~l~lc ahuve or call the Ilaznrdous Materials group al Federal 
Express aI (800) 23X-535.5 l’ur more inslruclions WI filling WI this form. Be 
sure IO IWI your II~IIIC, lillc, and office numhcr itI Ihe ~OIIOIII! 

Steel Drum containing kg 
or 

Plastic Drum containing - kg 

You will have to weigh the pail before shipping and fill in the 
weight in the blanks above. To convert from pounds to 
kilograms multiply by 2.2. 

READ THE DIRECTIONS ON THE AIRBILL SO YOU 
UNDERSTAND WHAT YOU ARE FILLING OUT. Fill 0~11 

the Fed-Ex airbill completely. Don’t forget to sign lbe bottonl 

and include the Emergency Response phone number. Changing 
even one thing from the example above may mean that Fed-Ex 
will refuse to accept the shipment. This procedure has been 
checked-out with Fed-Ex several times. If a driver refuses IO 
pick it up make sure you have filled out the airbill right and 
folIowedBW,the instructions before you complain. 

Jub % see 
allached chain u/ 

ciislody. In case n/ 

eincrgrncy refer lo 

ICAO m  
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This Health and Safety Plan (HASP) has been developed for United States Navy, LANTDIV, 
Delivery Order No. 44 entitled, Soil Remediation at the MCB Camp Lejeune Operable Unit 
No. 10, Site 35. The Delivery Order will be executed per the requirements stated in the Final 
Statement of Work (SOW) for Service Delivery Order per Contract No. N62470-93-D-3032, 
Delivery Order 0062, in cooperation with the Navy. This Delivery Order will also be executed 
in accordance with Naval Facilities Control Plan (NAVFAC) Specification No. 05-93-3124 
dated September 27,1994. 

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

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

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

1.1 SITE HISTORY 

Camp Lejeune is a training base for the U.S. Marine Corps, located in Onslow County, North 
Carolina. The base covers approximately 236 square miles and includes 14 miles of coast line. 
MCB Camp Lejeune is bounded to the southeast by the Atlantic Ocean, to the northeast by 
State Route 24, and to the west by U.S. Route 17. The town of Jacksonville, North Carolina 
is located north of the Base. 

Camp Geiger is located at the extreme northwest comer of MCB Camp Lejeune. The main 
entrance to Camp Geiger is off U.S. Route 17, approximately 3.5 miles southeast of 
Jacksonville. OU No. 10, Site 35, the Camp Geiger Area Fuel Farm, refers to an area where 
five, 15,000-gallon aboveground storage tanks (ASTs), a pump house, and a fuel unloading 
pad were situated within Camp Geiger just north of the intersection of Fourth and “G” Streets. 
All fueling facilities, tanks, pumps, pipelines and appurtenances have been removed by others 
and for the purpose of OHM activities Site 35 will consist of three Areas A,B, and C as shown 
in Figure 2 that will be remediated in this SOW. 

OHM Project 16487SSHSP Hultb and Srfuy Plan July 1995 
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OHM Remediation 
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1.2 SITE DESCRIPTION 

The surface topography at Site 35 is generally flat to the south and west of the fueling area. 
The ground surface dips rapidly to the north and east in the direction of Brinson Creek. 
Surface water runoffs flows toward Brinson Creek. 

The shallow soil stratigraphy at Site 35 consists of fiie to medium-grained sands (15 to 30 feet 
thick), which in turn is underlain by a unit of silty sand. 

Shallow groundwater flow direction is generally west to east across the site in the direction of 
Brinson Creek The top of groundwater is encountered roughly 8 to 10 feet below the ground 
surface across the flat portion of the site and at lesser depths as the surface topography 
converges with Brinson Creek 

Analytical data generated as part of Interim Remedial Action/Feasibility Study in December of 
1993 combined with data obtained during previous investigations conducted at Site 35 
identified the presence of petroleum contaminated soil in the vicinity of the former Fuel Farm 
ASTs and to the north and northwest in a broad area extending from the former UST adjacent 
to Building G480 to the vicinity of monitoring well MW-25. In general, the analytical data 
suggests that the majority of the contaminated soil is present within a narrow zone that begins 
just above the top of the shallow groundwater table. 

Three areas of soil contamination requiring remediation have been identified as depicted in the 
Work Plan. The first area, C, is located in the vicinity of the previously existing Fuel Farms 
ASTs. The two other areas are located north of the Fuel Farm. The larger of these two areas, 
A, is located along “F’ Street in the vicinity of monitoring well MW-11; the smaller area, B, is 
in the area of monitoring well MW-25. Approximately 3,600 cubic yards (4,900 tons) of 
contaminated soil is estimated to be present in these three areas. 

1.3 SCOPE OF WORK 

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

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

l Perform Site Survey to establish excavation limits. 
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l Contaminated Soil Excavation as identified in the project drawings will be 
performed and soil screened in accordance with the SAP and Work Plan. Soil will be 
segregated and stockpiled in a staging area while awaiting analytical data to identify the 
presence of contaminants as specified in the SAP. 

l Verification and Confirmation Sampling will be performed prior to backfilling 
each excavation. 

l Backfill and Compaction of each excavation will be performed once analytical data 
is received from confirmation sampling as stated in the SAP. 

l Load-out and Transportation of contaminated soil will be performed once 
laboratory analysis indicating that soil is contaminated is received. Transport vehicles 
will be loaded in the stockpile area and decontaminated prior to departure from the site. 

l Heavy Equipment Decontamination will be performed at the heavy equipment 
decontamination station using high pressure washing and manual scraping methods. 
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The Project Manager (PM), Site Supervisor (SS), Certified Industrial Hygienist (CIH) and 
Site Safety Officer (SSO) are responsible for formulating and enforcing health and safety 
requirements, and implementing the HASP. 

2.1 PROJECT MANAGER 

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

2.2 SITE SUPERVISOR 

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

2.3 SITE SAFETY OFFICER 

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

2.4 CERTIFIED INDUSTRIAL HYGIENIST 

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

2.5 EMPLOYEE SAFETY RESPONSIBILITY 

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

2.6 KEY SAFETY PERSONNEL 

The following individuals share responsibility for health and safety at the site. 

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

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

Site Safety Gfficer Steven K. Grant 
(910) 451-1809 

Program Manager for George Krauter, P-E, 
LANTDIV (609) 588-6477 (office) 

SR Health and Safety 
Director/Project CM 

J. Angelo Liberatore, CIH 
(404) 453-767 1 (office) 
l-800-999-67 10 PIN 997-6102 (pager) 

Vice President, Health 
and Safety 

Fred Halvorsen, Ph.D., PE, CM 
800-231-703 1 (office) 
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3.0 JOB HAZARD ANALYSIS 

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

3.1 CHEMICAL HAZARDS 

Chemical Hazards 

decal contact edema; Headache 

mess, nausea 

Construction of Camp Geiger was completed in 1945, four years after construction of MCB 
Camp Lejeune was initiated. Originally, the ASTs on-site were used for the storage of No. 6 
fuel oil, but were later converted for storage of other petroleum products including unleaded 
gasoline, diesel fuel, and kerosene. The date of their conversion is not known. The ASTs 
currently in use at the site are reported to be the original tanks. 

Routinely, the ASTs at Site 35 supply fuel to an adjacent dispensing pump. A leak in the 
underground line from the ASTs to the dispensing island was reportedly responsible for the 
loss of roughly 30 gallons per day of gasoline over an unspecified period. The leaking line 
was subsequently sealed and replaced. 

The ASTs at Site 35 are currently used to dispense gasoline, diesel and kerosene to 
government vehicles and to supply USTs in use at Camp Geiger and the nearby New River 
Marine Corps Air Station. The ASTs are supplied by commercial carrier trucks which deliver 
product to fill ports located on the fuel unloading pad at the southern end of the facility. Six, 
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short-run (120 feet maximum), underground fuel lines are currently utilized to distribute the 
product from the unloading pad to the ASTs and visa versa. 

Reports of a release from an underground distribution line near one of the ASTs date back to 
1957-58. Apparently, the leak occurred as the result of damage to a dispensing pump. At that 
time, the Camp Lejeune Fire Department estimated that thousands of gallons of fuel were 
released although records of the incident cannot be located. The fuel reportedly migrated to the 
east and northeast toward Brinson Creek along the top of shallow groundwater. Shallow 
groundwater interceptor trenches were reportedly excavated to capture the fuel which was then 
ignited and burned. 

Another abandoned underground distribution line extended west from the ASTs to the former 
Mess Hall Heating Plant, located adjacent to “D” Street, between Third and Fourth Streets. 
This underground line dispensed No. 6 fuel to an underground storage tank (UST) which 
fueled the Mess Hall boiler. The Mess Hall, located across “D” Street to the west, was 
demolished along with its Heating Plant in the 1960s. 

In April 1990, an undetermined amount of fuel was discovered by Camp Geiger personnel 
along unnamed drainage channels located north of the Fuel Farm. Apparently, the source of 
fuel, believed to be diesel or jet fuel, was an unauthorized discharge from a tanker truck that 
was never identified. The activity reportedly initiated an emergency cleanup which included 
the removal of approximately 20 cubic yards of soil. 

Review of available soil analytical data indicates that site soils contain petroleum hydrocarbons 
at levels as low as below the quantification limits to as high as 22,000 ppm in samples 
collected in 1992. Real-time air monitoring instruments will be used in conjunction with soil 
screening procedures in order to further evaluate the area and extent of suspected 
contamination. 

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

l Dizziness or stupor 
l Nausea, headaches, or cramps 
l Irritation of the eyes, nose, or throat 
l Euphoria 
l Chest pains and coughing 
l Rashes or burns 
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3.2 PHYSICAL HAZARDS 

To minimize physical hazards, OHM has developed standard safety protocols which will be 
followed at all times. These protocols are contained in the Health and Safety Procedures 
Manual currently on file with LANTDIV. Failure to follow safety protocols will result in 
expulsion of an employee from the site and appropriate disciplinary actions. 

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

The physical hazards posed by planned LANTDIV Camp Lejeune project activities include 
safety hazards, heat stress, and noise. There are numerous physical/safety hazards associated 
with this project which, if not identified and addressed, could present operational problems as 
well as accidents and personal injury to the work force. In order to minimize physical hazards, 
OHM has developed a Health and Safety Procedures Manual which outlines the minimum 
health and safety requirements for LANTDIV Camp Lejeune project sites to be followed at alI 
times. Failure to follow safety protocols or continued negligence of these policies wiIl result in 
expulsion of a crew member from the site as well as possible termination of employment 

The OHM SOPS will be on site located in the project trailer. 

Safety Hazards 
All OHM Team personnel will become familiar with the field activities which will be conducted 
at the site. All OHM personnel are trained to work safely under various field conditions. In 
addition, the PS will observe the general work practices of each crew member and equipment 
operator, and enforce safe procedures to minimize safety hazards. Procedures from the OHM 
Health and Safety Procedures Manual that specifically apply to planned project activities will 
be incorporated into this plan by reference. The following sections are typical safety hazards 
that may occur at USACE Fort SilI project sites along with relevant hazard control procedures. 

1. Heavv and Bulkv 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 employees and employers, and sometime are permanent. 
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2. 

3. 

4. 

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. Employees will make certain the load can be safely handled 
by considering the size, weight, and shape of the load. No loads over 60 pounds 
will be lifted. Proper lifting techniques will be utilized: feet will be shoulder width 
apart, one foot will be placed along side the load, bend at knees, maintain arch in 
back, keep the load close to the body, lift with legs not the back. 

Exolosion Hazard - Plammable materials in confined spaces (i.e., excavation areas) 
can produce an explosive atmosphere which can be triggered by a spark or other 
energy source. To prevent this type of accident, the concentration of flammable 
material in air will be carefully monitored, and confined space entry procedures will 
be followed. See Section 8.2 for air monitoring and Section 4.2.1 for safety hazard. 

Hoisting Accidents - Employees can have suspended loads dropped on them, be 
caught behind a load and a stationary object, or be crushed or struck by the 
counterweight. All hoisting will be done by qualified personnel only after safety 
checks are made of chokes and cables. In addition, no hoisting will take place 
without a designated signal man present. 

Heavv Eauioment Oneration and Insnection - Heavy construction equipment 
operators present construction safety hazards to operating and ground personnel. 
OHM has safe operating procedures (SOP) for the use of heavy construction 
equipment. Only trained and qualified operators are authorized to operate heavy 
construction equipment. 

The operators are responsible for performing daily equipment inspections on their 
equipment to identify, take out of service, and correct any equipment defects of non- 
functioning safety devices that would render the equipment unsafe to operate. 
Standard safety devices and equipment required to be inspected and functional during 
use includes the following: 

l Seat belts 
l Safety glass in enclosed cab 
l Braking system 
l Back-up alarms 
l Portable fire extinguisher 
l Horn 
l Ties 

l Steering and hydraulic systems 
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Operators are required to wear seat belts when operating equipment and are 
responsible for the location of ground personnel in their work area. The turning 
radius of trackhoes is guarded to prevent contact between the equipment 
counterweight and ground personnel. 

5. Bulk Fuel Stora - The bulk fuel storage will be 110 gallon tank located on the 
pickup. At least one 20-pound dry chemical, ABC-type fiie extinguisher will be 
positioned in this area. 

6. Flame. Heat. or Spark-Producine Operations - Because 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, it will be 
performed by OHM SOP on site according to the Hot Work Procedure. This 
procedure requires a hot work permit and wilI be inspected by the PSO or PS prior to 
commencing hot work. All combustible materials will be removed from the area 
before any not work is started. A fire watch will be posted and the atmosphere will 
be tested for combustible gases. The hot work permit will be completed by the PSO 
or PS . The permit will indicate the area, the employees involved, air monitoring 
results, fire protection systems, and fire department number. 

7. High Pressure Washing - 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, heavy 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. 

8. Small Ouantitv Flammable Liquids - Small quantities of flammable liquids will be 
stored in “safety” cans and labeled according to contents. 

9. Electrical Hazards - Overhead power lines, downed electrical wires, and buried 
cables pose a danger of shock or electrocution if workers contact or sever them 
during site operations. Electrical equipment used on site may also pose a hazard to 
workers. 
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To help minimize 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 hazard, weather conditions 
will be monitored and work will be suspended 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 
1910.137 describes clothing and equipment for protection against 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 regularly to ensure structural integrity. Temporary electrical circuits must 
be protected with ground fault interrupters. Only qualified electricians are authorized 
to work on electrical circuits. 

Electrical work will only be performed by approved electricians. No electrical work 
should be done on an energized circuit. Single phase electrical hand tools must be 
approved by a recognized testing agency and all exposed non-current carrying metal 
parts must be grounded or double insulated. Electrical equipment cannot be used if 
there are deficiencies in the appliance, cord, and plug. 

10. 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. 

11. 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. 
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12. Excavations and Trenching - Excavations and trenching present a special risk to 
workers due to the hazard of trench wall collapse. If OHM personnel must enter 
excavations five feet or greater in depth, the sides of the excavation will be sloped l- 
l/2:1 (horizontal:verticaI) or shored in accordance with 29 CPR 1926.650 through 
652. 

All surface encumbrances will be located and those that may create a hazard and 
remove or support. All underground installations, utilities, sewer, telephone, fuel, 
electric, and water lines will be located and marked prior to opening excavation. 
Structural ramps for equipment or personnel must be designed by a qualified 
individual. Employees will not be permitted underneath loads handled by lifting 
equipment. 

A warning system such as barricades, hand or mechanical signals, or stop logs shall 
be used to warn mobile equipment operators does not have a clear view of the 
excavation’s edge. Excavations which have a potential for hazardous atmosphere 
must be tested before entry. Excavations which have hazardous atmospheres must 
have emergency rescue equipment present before entry. Precautions will be taken to 
protect employees from water accumulation. Support systems will be provided for 
buildings, walls, or other structures when their stability is affected by the excavation. 

All materials must be kept two feet from the excavation’s edge to protect employees 
from falling objects. Daily inspection of the excavation by a qualified individual shah 
be conducted. The excavation soil type will be determined and employee protection 
systems will be used. The OHM excavation permit will be completed by the OHM 
competent person when employee exposure can reasonably be anticipated. This is 
required to document compliance with 29 CPR 1926 Subpart P - Excavations. The 
excavation permit is required to document inspections by the competent person daily, 
before work, and as needed throughout the shift 

13. Pumninz Eauinment - Various types of pumps may be used for the removal of 
materials from ditches, ponds, lagoons, etc. The handling of pressurized hoses that 
could rupture and violently release liquid materials to the work area will be controlled 
by inspecting all hose fittings for secure connections [all OPW (camlock) and fittings 
must be secured with the wire]. All employees must wear splash gear including 
splash shields when moving or disconnecting pumps and hoses. 

14. Drum Handlinp and Opening - No unknown drums are anticipated. 

15. Head and Back Iniuries - As minimum requirements, hard hats and safety glasses 
will be donned prior to performing any site activities. This requirement will prevent 
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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. 

16. JWinp ObjecQ - 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 PSO will ensure that an adequate area is clear of 
personnel while the equipment is in operation. 

17. Heavy EauiDment and Vehicle Traffic - The use of heavy equipment for debris 
removal, excavation, and lifting presents the greatest potential for injury to 
personnel. In order to minimize these hazards, designated routes will be established 
for mobilization through the facility, and specific traffic patterns will be established. 
All trucks will have spotters for backing maneuvers. Those crew members directly 
involved with spotting for the operator will be the only personnel allowed in the 
vicinity of the heavy equipment. All others will remain a safe distance away from 
these operations. 

Personnel needing to approach heavy equipment while operating will observe the 
following protocols: 

1. Make eye contact with the operator (and spotter) 
2. Signal the operator to cease heavy equipment activity 
3. Approach the equipment and inform the operator of intentions 

OHM will follow all traffic rules. Company vehicles will yield to all bikes, 
pedestrians, and railroad crossings. All vehicles must come to a complete stop at all 
railroad crossings. All vehicles must be operated in a safe and legal manner. Motor 
vehicles that are defective or not operating properly must be reported immediately. 
Seats beats must be worn while driving. Personnel shall drive at posted speed limits 
or at speeds consistent with prevailing road, traffic, or weather conditions. 

18. Confined Space Entry - No confined spaced are anticipated. 

19. Equinment 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 clean. Sharp tools shall not be 
carried in pockets. When working, overhead tools will be placed in a holding 
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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 explosive 
atmospheres. Cheater pipes will not be used. 

3.3 ENVIRONMENTAL HAZARDS 

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

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

. Heat rash 

. Heat cramps 

. Heat exhaustion 

. Heat stroke 

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

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

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

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

Muscle spasms 
Pain in the hands, feet, abdomen 

. Heat exhaustion - caused by increased stress of various body organs including 
inadequate blood circulation due to cardiovascular insufficiency or dehydration. 
Immediately remove the victim from the hot environment and provide rest while lying 
the victim down with feet elevated, and care for shock. Attempt to cool the victim by 
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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 
Nausea 
Fainting 

. Heat stroke - temperature regulation fails and the body core temperature rises to 
critical levels. Immediate action must be taken to cool the body. Remove clothing 
and apply water while treating for shock during transport or while awaiting 
competent medical care. Competent medical care must be obtained immediately since 
this is a life threatening disorder. Symptoms include: 

Hot, dry skin, usually red, mottled or cyanotic 
104” temperature or higher 
Confusion, dizziness 
Loss of consciousness 
Convulsions 
Strong, rapid pulse 

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

AMBIENT 
TEMPERATURE LEVEL D PPE 

LEVEL C PPE/ 
MODIFIED LEVEL D I 

900 F or above I After 45 minutes of work I After 15 minutes of work I 

87.5 F-90 F After 60 minutes of work 

82.5-87.5 F After 90 minutes of work 

77.5-82.5 F After 120 minutes of work 

72.5-77.5 F After 150 minutes of work 

After 30 minutes of work 

After 60 minutes of work 

After 90 minutes of work 

After 120 minutes of work 
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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 l/3 and keep the rest period the same. If the heart rate still 
exceeds 110 beats per minute at the next rest period, decrease the work period by l/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 99.6OF, the work 
period will be reduced by l/3. If after this work period, the oral temperature still exceeds 
99.6”F, the work period will again be shortened by l/3. If the employee’s OT exceeds 
100.6”F, the employee will not be permitted to wear PPE. See Procedure 22 LANTDIV 
Health and Safety Procedures Manual. 

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

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

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

Poison Ivy may be found at the site. It is highly recommended that all personnel 
entering into an area with poison ivy wear a minimum of a tyvek coverall, to avoid 
skin contact. 

The majority of skin reactions following contact with offending plants are allergic in 
nature and characterized by: 

. General symptoms of headache and fever 

. Itching 

. Redness 

. A rash 

Some of the most common and most severe allergic reactions result from contact with 
plants of the poison ivy group, including poison oak and poison sumac. Such plants 
produce severe rash characterized by redness, blisters, swelling, and intense burning 
and itching. The victim may develop a high fever and feel very ill. Ordinarily, the 
rash begins within a few hours after exposure, but may be delayed 24 to 48 hours. 

. . 
rstmguishing Features of Poison Ivv Grw Plants 

The most distinctive features of poison ivy and poison oak are their leaves, which are 
composed of three leaflets each. Both plants have greenish-white flowers and berries 
that grow in clusters. 

Aid First 
a. Remove contaminated clothing; wash all exposed areas thoroughly with soap 

and water, followed by rubbing alcohol. 
b. Apply calamine or other soothing lotion if rash is mild. 
C. Seek medical advice if a severe reaction occurs, or if there is a known history 

of previous sensitivity. 
. Ticks 

Heavily vegetated areas of a site may have ticks. It is highly recommended that all 
personnel walking through such areas wear a tyvek coverall and latex boot covers 
taped at all joints. The ticks will stand out against the light colors. A tick or insect 
repellent containing DEET is recommended. 

Ticks can transmit several diseases, including Rocky Mountain spotted fever, a 
disease that occurs in the eastern portion of the United States as well as the western 
portion, and Lyme disease. Ticks adhere tenaciously to the skin or scalp. There is 
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some evidence that the longer an infected tick remains attached, the greater is the 
chance that it will transmit disease. 

First 
a. Cover the tick with heavy oil (mineral, salad, or machine) to close its breathing 

pores. The tick may disengage at once; if not, allow oil to remain in place for a 
half hour. Carefully (slowly and gently) remove the tick with tweezers, taking 
care that all parts are removed. 

b. With soap and water, thoroughly, but gently, scrub the area from which the 
tick has been removed, because disease germs may be present on the skin; also 
wipe the bite area with an antiseptic. Although use of tweezers for the removal 
of the tick and application of heat to the ticks body often have been attempted, 
these methods may leave tick parts in the wound or may injure the skin. 

C. If you have been bitten, place the tick in a jar labeled with the date, location of 
the bite, and the location acquired. If any symptom appears, such as an 
expanding red rash, contact a physician immediately. 

. Lyme Disease 
Lyme disease may cause a number of medical conditions, including arthritis, that can 
be treated if you recognize the symptoms early and see your doctor. Early signs may 
include a flu-like illness, an expanding skin rash and joint pain. If left untreated, 
Lyme disease can cause serious nerve and heart problems as well as a disabling type 
of arthritis. 

You are more likely to spot early signs of Lyme disease rather than see the tick or its 
bite. This is because the tick is so small (about the size of the head of a common pin 
or a period on this page and a little larger after they fii with blood), you may miss it 
or signs of a bite. However, it is also easy to miss the early symptoms of Lyme 
disease. 

In its early stage, Lyme disease may be a mild illness with symptoms like the flu. It 
can include a stiff neck, chills, fever, sore throat, headache, fatigue, and joint pain. 
But this flu-like illness is usually out of season, commonly happening between May 
and October when ticks bite. 

Most people develop a large, expanding skin rash around the area of the bite. Some 
people may get more than one rash. The rash may feel hot to the touch and may be 
painful. Rashes vary in size, shape, and color, but often look like a red ring with a 
clear center. The outer edges expand in size. Its easy to miss the rash and the 
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connection between the rash and the tick bite. The rash develops from three days to 
as long as a month after the tick bite. Almost one third of those with Lyme disease 
never get the rash. 

. Indigenous Wildlife 
In addition to the preceding hazards, various native wildlife may be encountered 
during the performance of remedial activities. Spiders, snake bites, or other wild 
animal bites will be reported immediately to the Site Safety Officer so that emergency 
medical treatment may be sought immediately. Do not attempt to capture or restrain 
any animal, however, a physical description of the snake, spider, or other wild 
animal will be helpful to the attending physician when administering treatment. 

3.3.4 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 
CPR 1926.59 to all OHM personnel and OHM subcontractors. OHM’s Corporate Hazard 
Communication Program is included in Appendix B for reference. Hazard communication will 
include the following: 

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

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

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

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

. Chemicals and their hazards in the work area 

. How to prevent exposure to these hazardous chemicals 

. What the company has done to prevent workers’ exposure to these chemicals 
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. 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. 

Morning safety meetings will be held and the hazardous materials used on site will be 
discussed. Attendance is mandatory for all on site employees. Refer to Appendix C of the site 
safety plan to find a list of hazardous chemicals anticipated to be brought to the site and the 
corresponding MSDSs for these chemicals. 

3.3.5 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. 
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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. 

II Task Breakdown I Potential 

I Hazards 

Task No. 1: 
Mobilization and Site Prcparaton 

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

Handling Heavy 
Objects 

Eleariczd Shock 

Slips, Trips, Falls 

Hazard Control Measures 

. Use reflective warning vests when exposed to vehicular traffic 
. Isolate equipment swing areas 
. Make eye contact with operators before approaching equipment 
. Restrict entry to the work area to authorixd personneI 
. Wear hard hats, safety glasses with side shields, or splash/face shields and goggles, and 

steel-toe safety boots at all times 
. Understand and review posted hand signals 

. Observe proper lifting techniques 

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

. Use mechanical lifting equipment (band carts, tmcks) to move large awkward loads 

. Do not exceed equipment/crane load specifications when hoisting loads 

. Do not suspend loads over ground personnel 

. 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 

illbXNptErS 
. Use qualified elect&ians to hook up electrical circuits 
. Insped alI extension cords daily for StNCtUId integrity, ground continuity, and damaged 

insulatial 
. Cover or elevate electric wire or flexible cord passing through work anzas to pm- 

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 Lockouflagout procedures in accordance with OHM Health and Safety 

Procedures Manual 

. Clear walkways of equipment, construction debris and other materials 
. Mark, identify or banicade @her 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 Pmcedures Manual 
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‘ask 
breakdown 
ssk No. 2: Ching and 
rubbing 
‘tility vcritiution and 
te survey operationa 

. . 

Task No. 3: Soil 
.?xcavation/staging 

Potential Hazards 

Sharp Objects 

Handling Hepvy Objects 

Electrioll Shock 

Slips. Tripa, Fails 

Inhalation and Contact with 
Haaardous subatanccs 

Hazard Control Measures 

. Wear cot rcsiatant work gloves when the poaaibility of lacerationa or other injury may be caused by sharp 
edges or objecta 

* Maintain all hand and power tools in a safe condition 
. Keep guards in place during use 

. Observe proper lifting techniquea 

. Obey amaible lifting limita (60 pounda maximum per person maooal lifting) 

. Use mechanical lifting equipment f.haod carta. trucka) to move large awkward loads 

. Daemtgize or shut off utility lines at their sourn before work begins 

. Use double insulated or properly grounded electric power-operated tools 

. Provide an quipmmt-grounding conductor program or employ ground-fault circuit intermpters 

. Use quailfled oleetriciaas to honk up electrtul circuits 

. Inspect all extension cords daily for structural integrity, ground continuity. and damaged insulation 

. Cover or elevate electric wire or flexible cord paaaing thmugh wok areas to protect from damage 

. Keep all plug, cords, and nccptac1e.s out of water 

. Use approved water-proof, weather-proof type if expoaum is likely 
l Inspect all electrical power circuits prior to commencing work 
. Follow Lockouflagout pmccdurca io accordance with OHM Health and Safety Procedures Manual 

. Clear walkways of quipmcnt, construction debris and other materials 
. h&k. identify or barricade other obatroctiooa 
. USC body harness and lifeline when working 6 fat or more above the ground 
. Use approved ladders in accordance with OHM Health and Safety Procedures Manes1 

. Pmvide wotken proper skin. eye and respiratory protection bawd on exposure hazards p-t 

. Review hazardous properties of poteotial site contaminants with workers before operations begin 

Potential Hazards 
Struck by. Against Heavy 
Equipment, Flying Debris, 
Protrudmg Objects 

Slips. TI$IS. Fslls 

Excavation/Cave-in 

Underground/Overhead Utilities 

Hazard Control Measures 
Use reflective warning 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-tffi safety boots at all times 
Do not suspend loads over ground personnel 

. Clear walkways of equipment, construction debris and other materials 

. Mark. identify or barricade other obstructions 

. Barricade excavation perimeter 

. Eliminate sources of ignition from the work area 

. Prohibit smoking in fuel dispensing area 

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

. Store flammable li uids in well ventilated areas 

. Post ‘NO SMOKI a,.. G stgns m fuel dispensing areas and storage 

. Store combustible materials away frmn flammables 

. Barricade or enclose the work areas 

. Slope/shore excavations 5 feet deep or greater l-1/2:1 (horizontal to vet&J) where 

. 
~rsonnel must enter excavations 

cavanon must be supervised by OHM competent person 
. Restrict entry to authorized personnel only during work activities 
. Wear hard hats. safetv alasses with side shields. and steel-tee safetv boots 

. Review injury potential and fypcs of snakes with workers 

. Avoid insect nests areas, likely habitats of snakes outside work areas 

. Use the Buddy System where such injury potential exists 

. Use insect repellant, wear PPE to protect against sting/bit injuries 

. Identify alI underground utilities around the excavation site before work commences 

. Cease work immediately if unknown utility markers are uncovered 

. Maintain a minimum 15-foot buffer between the trackhoe stick and overhead electrical line 
or de-energize overhead lines within 15 feet of equipment operations 
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Task No. 4: Soil 

Sampling Operations 

Potential Hazards 

.%uck by. Against Heavy 
Bquipment, Flying Debris. 

Protruding Objects 

Hazard Control Measures 
. Use reflective warning vests when exposed to vehicular traffic 
. Isolate equipment swing arms 
. Make eye contact with operators before approaching quipment 
. Restrict entry to the work area to authorixed personnel 
. Wear hard hats, safety glasses with side shields. or splash/face shields and goggles, and 

steel-toe safety boots at all times 

I* Understand and review posted hand signals 

Slips, Trips, Fails 

Inhalation and Contact with 
Hazardous Substances 

. Clear walkways of equipment, construction debris and other materials 
. Mark. identify or barricade other obstructions 

l Provide workers pmper skin, eye and respiratory protection based on the exposure hazards 

. fr”’ evtew hazardous properties of site contaminants with workers before operations begin 

. Wear splash pmtcction when sampling liquids. sludges 

rask Breakdown 

l-ask No. 5: Backfill/ 
Xnnpact excavation 

c 

Potential Hazards 

k’uck by, Against Heavy 
E&rmen~ Flying Debris. 
protruding Objects 

sips. Trips, Falls 

Insect/Snake Bites 

Undergmund/Ovettmad Utilities 

Hazard Control Measures 

. Use reflective warning 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 author&d personnel 
. Wear hard hats, safety glasses with side shields, or splash/face shields and goggles, and 

steel-toe safety boots at all times 
. Do not suspend loads over gmund personnel 

. Clear walkways of equipment, construction debris and other materials 
. Mark, identify or barricade other obstructions 
. Barricade excavation perimeter 

. Barricade or enclose the worit areas 

. Slope/shore excavations 5 feet deep or greater l-1/2:1 @orizontal to vertical) where 

. 
~rsonnel must enter excavations 

cavahon must be supennsed by OHM competent person 
. Restrict entry to author&d personnel only during work activities 
. Wear hard hats. safety glasses with side shields, and steel-toe safety boots 

. Review injury potential and types of snakes with workers 

. Avoid insect nests areas, likely habitats of snakes outside work areas 

. Use the Buddy System where such injury potential exists 

. Use insect repellam, wear PPE to protect against sting/bit injuries 

. Identify all underground utilities around the excavation site before work canmences 

. Cease work immediately if unknown utility markers are uncovered 

. Maintain a minimum 15foot buffer between the trackhoe stick and overhead electrical line: 
or de-energize overhead lines within 15 feet of quipment operations 
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((Task Breakdown 1 Potential Hazards Hazard Control Measures 

Taaraa&L$~ut of Struck by. Against Heavy 
Equipment, Flying Debris, 
Protruding Objects 

Slips, Trips, Falls 

Fire/Jzxplosion 

. Use reflective warning vests when exposed to vehicular traftic 

. 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 
stecLtoe safety boots at all times 

. Do not suspend loads over ground personnel 

. Clear walkways of equipment, constmction debris and other materials 

. Mark, identify or barricade other obstructions 

. Barricade excavation Perimeter 

. Eliminate sources of ignition fmm the work area 

. Prohibit smoking in fuel dispensing area 

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

. Store flammable liquids in well ventilated areas 

. Post ‘NO SMOKING” signs in fuel dispensing areas and storage 
. Store combustible materials away from flammables 

Task Breakdown Potential Hazards Hazard Control Measures 

Task No. 7: Equipment Sharp Objects . Wear cut resistant work gloves when the possibility of lacerations or other injury may be 
DeconrallliMtion caused by sharp edges or objects 

Hiab Noise L-evels I- Use hearing protection when using high pressure washer 

. 

. 
Observe prorr lifting +hn$es 
Obey sennb e hftmg bmtts ( pouuds maximum per 

. Use mechanical lifting quipment (hand carts, trucks f” 
rson manual liing) 

to move large awkward loads 
. Do nat exceed qui 

Do not susnend 1 oar 
ent load specifications 

. s over around nerscnnel 

Slips, Trips, Falls 

Inhalation and Contact with 
Hazardous Substances 

. Clear walkways of equipmmt. construction debris and other materials 
. Mark, identify or barricade other obstructions 

. .Pmvide workers proper skin. eye and respiratory protection based on the exposure hazards 

. ii%% hazudous p+ r-ties of site contaminants with workers before operations begin 

. Wear splash shield an Satan coveralls when soaking, handling wet materials, pressure 
washing 

. Collect and contain spent wash water for pmper disposal 

Bums r . Use pmper gloves, face shield/safety goggles, shin and toe guards. and splash suits to pmted 
workers frun skin bums and injury when operating hot water/steam laser (high pressure 

washers) 
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Potential Hazards 

Stock by, Against Heavy 
Equipment, Flying Debris. 
Protruding Objects 

Handling Heavy Objects 

Slips, Trips, Falls 

Hazard Control Measures 
. Use reflective warning vests when exposed to vehicular traffic 
. Isolate equipment swing areas 
. Make eye contact with operators before approaching quipment 
. Restrict entry to the woric area to authorized personnel 
. Wear hard hats. safety glasses with side shields, or splash/face shields and goggles. and steel-toe 

safetybootsatautimes 

. Observe pmper lifting techniques 

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

. Use mcchsnical lifting quipmeot (hand carts, trucks) to move large awkward loads 

. Do not exceed quipmenticrane load specifications when hoisting loads 

. Do not suspend loads over grouod pcno~el 

. L%eoergim or shut off utility lines at their soulct before wo& begins 

. Use double insulated or properly grounded electric power-operated tools 

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

. Use qualified electricians to hook up electrical circuits 

. Inspect all extension cords daily for structural integrity, ground continuity, and damaged insulation 

. Cover or elevate electric wire or flexible cord passing through work areas to protect from damage 

. Keep all plugs, cords. and receptacles out of water 
. Use approved water-proof, wither-proof type if exposure is likely 
. Inspect all electrical power circuita prior to commencing work 
. Follow Lockouflagout procedurcx in accottlance with OHM Health and Safety Pmceduuns Manual 

. Clear walkways of equipment, construction debris and other materials 

. Mark. identify or barricade other obstructiaos 

. Use body harness and lifeline when worLing 6 feet or more above the ground 

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

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

l An Exclusion or “hot” Zone (EZ) 
l A Contamination Reduction Zone (CRZ) 
l A Support Zone (SZ) 

4.1 EXCLUSION ZONE 

The EZ is the area suspected of contamination and presents the greatest potential for worker 
exposure. Personnel entering the area must wear the mandated level of protection for that area. 
In certain instances, different levels of protection will be required depending on the tasks and 
monitoring performed within that zone. The exclusion zone will be clearly demarcated by the 
use of fluorescent colored banner-guard and/or temporary fencing. Access to this area will be 
controlled by physical barriers, and through monitoring activities conducted by the SSO. 

4.2 CONTAMINATION REDUCTION ZONE 

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

4.3 SUPPORT ZONE 

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

A log of all personnel visiting, entering or working on the site shah 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. 

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. 

l 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. 

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

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

l During site operations, each worker will consider himself as a safety backup to 
his partner. Off-site personnel provide emergency assistance. All personnel 
will be aware of dangerous situations that may develop. 

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

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

l 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. 

l Proper decontamination procedures must be followed before leaving the site. 
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l All employees and visitors must sign in and out of the site. 
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5.0 PROTECTIVE EQUIPMENT 

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

5.1 ANTICIPATED PROTECTION LEVELS 

uate au momtoring documentation in accordance 

Modified Level D ion in accordance with Section 

5.2 PROTECTION LEVEL DESCRIPTIO#S 

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

5.2.1 Level D 
Level D consists of the following: 

l Safety glasses with side shields 
l Hard hat 
l Steel-toed work boots 
l Work clothing as prescribed by weather 
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5.2.2 Modified Level D 
Modified Level D consists of the following: 

l Safety glasses with side shields 

l Hard hat 

l Steel-toed work boots 

. Nitrile, neoprene, latex or PVC overboots 

l Outer nitrile, neoprene, or PVC gloves over latex sample gloves or cut-resistent 
work gloves 

l Face shield (when projectiles or splashes pose a hazard) 

l 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: 

. 

. 

. 

. 

. 

. 

. 

5.3 

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) 

AIR-PURIFYING RESPIRATORS 

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

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

+ Organic vapors < 1,000 ppm 
l Chlorine gas 40 ppm 
l Hydrogen chloride 40 ppm 
l Sulfur dioxide 40 ppm 
l Dusts, fumes and mists with a TWA 4.05 mg/m3 
l Asbestos-containing dusts and mists 
l Radionuclides 

5.5 CARTRIDGE CHANGES 

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

5.6 INSPECTION AND CLEANING 

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

5.7 FIT TESTING 

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

5.8 FACIAL HAIR 

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

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

5.10 CONTACT LENSES 

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

5.11 MEDICAL CERTIFICATION 

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

5.12 SITE-SPECIFIC RESPIRATORY PROTECTION PROGRAM 

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

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

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

6.1 PERSONNEL DECONTAMINATION 

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

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 

Go to end of EZ 
Wash outer boots and gloves in detergent solution 
Rinse outer boots and gloves in water 
Remove outer boots and let dry 
Remove outer gloves and let dry 
Cross into CRZ 
Remove first pair sample gloves 
Remove outer saran or tyvek 
Remove and wash respirator 
Rinse respirator and hang to dry 
Remove second pair sample gloves and discard 

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

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

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

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

6.3 DISPOSAL 

All decontamination liquids and disposable clothing will be collected, containerized and treated 
as contaminated waste, unless determined otherwise by accepted testing methods. Wastes will 
be disposed of according to state and federal regulations. 

OHM Project 16487SSHSP Health and Safety Fbn July 199.5 
Infonttation henin is pr~prie(rv and confidential md to be used or released to others only with explicit writ+ permission of OHM Ranediation 
Services Corp. 

6-2 



7.0 AIR MONITORING 

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

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

Monitoring 
Device 

LEL& (work area) 
To be performed during soil 
excavation and direct loadout 
operations 

Action 
Level 

>lO% LEL 
<20.8% 02 

Action 

Evacuate area, ventilate to less than 
10% LEL before continuing 

PID (Breathing Zone) 
To be performed during soil 
excavation, staging and load-out 
0jwati0ns 

10 ppm for 5 min. 

>500 ppm for 5 min. 

Level C, monitor with benzene 
dragertubes 

Stop operations and allow vapors to 
dissipate to less than 500 ppm 
before continuing 

Benzene Dmger Tubes >0.5 ppm Upgrade to Level C 
When PID readings are >lO ppm in >25 ppm Stop operations and allow vapors to 
Breathing Zone dissipate prior to continuing 

Mini-Ram (Breathing Zone) >2.5 mg/m3 for 5 min. Level C 
I’o be performed during soil >5.0 mg/m3 for 5 min Stop operations and institute dust 
excavation and direct loadout contml measures 
operations 

7.1 LOWER EXPLOSIVE LIMIT/OXYGEN (LEL/02) METER 

Prior to entering a confined-space area or performing hot work involving welding, cutting, or 

other high heat-producing operations where flammable or combustible vapors may be present, 
LEL/O2 measurements will be taken. 

7.2 PHOTOIONIZATION DETECTOR (PID) 

A PID will be used to monitor total ionizable organic content of the ambient air. A PID will 
prove useful as a direct reading instrument to aid in determining if respiratory protection needs 
to be upgraded and to define the EZ. Although organic compounds are not anticipated to be 
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present at the site, monitoring will be performed to detect the presence of pesticide carrier 
solvents which may be present in contaminated soils. 

For known contaminants only, to determine a protection level from PID data, the SSO will 
multiply the TLV of the known compound by 25. This will be the limit for Level C protection 
for that compound. If PID readings exceed 25 times the TLV, Level B protection will be 
required. Also, regardless of the TLV, a PID reading of 1,000 ppm or more will indicate that 
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 CM for clarification.) 

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

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

7.3 BENZENE DETECTOR TUBE MONITORING 

Benzene detector tubes with Drager pump will be used to monitor personnel breathing zone 
when the PID/OVA action level of 10 ppm for 10 seconds is exceeded, requiring Level C 
protection. Should benzene detector tube results exceed 25 ppm, the operations will be shut 
down and vapors will be allowed to ventilate to less than 25 ppm before operations resume. 
Benzene detector tubes (Drager benzene tube 0.5 a 67-28561), with a measurement range of 
0.5 to 10 ppm benzene, will be used in conjunction with Drager pump at pump strokes from 
40 to 2. Benzene detector tubes will be pulled four times daily in personnel breathing zone to 
determine personnel exposure when 10 ppm PID/OVA readings are obtained. 

7.4 REAL-TIME AEROSOL MONITOR (MINIRAM) 

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

The SSO will ensure that all air-monitoring data is logged into a monitoring notebook. Data 
will include all information identified in Procedure 12 of the Health and Safety Procedures 
Manual which will be maintained at the project site trailer by the SSO. The log will be signed 
by the individual conducting the monitoring daily. The Project CM will periodically review 
this data 

7.6 CALIBRATION REQUIREMENTS 

The PID, LEL/02 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, name and signature of person performing the calibration. 

7.7 AIR MONITORING RESULTS 

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

8.1 PRE-EMERGENCY PLANNING 8.1 PRE-EMERGENCY PLANNING 

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

The following situations would warrant implementation of the Emergency Response and The following situations would warrant implementation of the Emergency Response and 
Contingency Plan (ERCP): Contingency Plan (ERCP): 

?re/Explosion *The potential for human injury exists 
*Toxic fumes or vapors are released 
*The fire could spread on site or off site and possibly ignite other 
flammable materials or cause heat-induced explosions 

*The use of water and/or chemical fire suppressants could result in 
contamina& runoff 
*An imminent danger of explosion exists 

Spill or Release of Hazardous Materials *The spill could result in the release of flammable liquids or vapors, 
thus causing a fire or gas explosion hazard 

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

spill or Release of High Temperature *The spill can be contained on site, but the potential exists for 
Liquid or Vapor ground-water contamination 

*The spill cannot be contained on site, resulting in off-site soil 
contamination and/or ground-water or surface water pollution 
*The spill quantity is greater than the reportable quantity limit for 
thematerial 

%itual Disaster *A rain storm exceeds the flash flood level 
*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 
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) 
*Heartattack 
l Respiratory failure 
*Allergic reaction 
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The following measures will be taken to assure the availability of adequate equipment and 
manpower resources: 

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

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

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

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

l Incident critiques will be prepared by the Site Supervisor and Site Safety Officer for 
submission to the OHM Regional Health and Safety Director for review. A “lessons 
learned” summary of the critique will be distributed to all site personnel within 30 days 
of the incident closure. 

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

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

8.2 EMERGENCY RECOGNITION AND PREVENTION 

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

tature Extremes (Heat/Cold Stress) 

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

l Daily safety meeting 
l Task-specific training prior to commencement of activity 
. Lockout/tagout 
l Personal Protective Equipment (PPE) selection/use 
l Written and approved permits for hot work, confined space 
l Trenching/shoring procedure 
l Air monitoring 
l Following all OHM standard operating procedures 
l Practice drills for fire, medical emergency, and hazardous substances spills 
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Table 8.1 
Emergency Telephone Numbers 

Police Dept. 
Fii Department 
Ambulance 
Camp Gieger Fire Station No. 6 

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

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

Hospital 
Onslow County Hospital 

On-Base Facilities 
USMC Hospital 

EPA Region Branch Response Center 
National Response Center 
Agency for Toxic Substances and Disease Registry 

Naw ROICC 1 NTR 
National Response Center 
NOSC Camp Gieger 
VanMarshbem 

(404) 639-0615 (24 HR) 

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

OHM Corporation 

Project Office 

Routes to Hospital: (MAPS ARE POSTED ON-SITE) 
Exit Camp Gieger through Main Gate and proceed north on Highway 17 to Western 
Boulevard. 

Proceed west on Western Boulevard for approximately 1.5 miles to Onslow County Memorial 
Hospital. 

Enter Camp Lejeune through Main Gate to Brewster Street and turn right. Hospital is on right. 
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8.3 PERSONNEL ROLES, LINES OF AUTHORITY, AND 
COMMUNICATIONS 

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

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

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

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

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

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

l 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. 

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

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

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

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

. Notify LANTDIV ROICC 

l 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 NOSUNOSCDR), notify the National Response Center. 
The following information should be provided to the National Response Center: 

l Name and telephone number 
l Name and address of facility 
l Time and type of incident 
l Name and quantity of materials involved, if known 
l Extent of injuries 
l Possible hazards to human health or the environment outside of the facility. 

The emergency telephone number for the National Response Center is 800-424-8802. 

If hazardous waste has been released or produced through control of the incident, ensure that: 

l Waste is collected and contained. 

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

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

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

l 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. 

l 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. 

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

8.4 SAFE DISTANCES AND PLACES OF REFUGE 

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

In the event of minor hazardous 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 
specific boundaries for evacuation. Appropriate steps such as caution tape, rope, traffic cones, 
barricades, or personal monitors will be used to secure the boundaries. 

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

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

l Chemical release 
l Fire/explosion 
l Power loss 
l Medical emergency 
l Hazardous weather 

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

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

8.5 EVACUATION ROUTES AND PROCEDURES 

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

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

l The emergency signal will be activated. 

l 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. 

l Shut off all machinery if safe to do so. 

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

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

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

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

l Contract personnel and visitors will also be accounted for. 

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

l A final tally of persons wiIl 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. 

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

l 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. 

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

8.6 EMERGENCY SPILL RESPONSE PROCEDURES AND EQUIPMENT 

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

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

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

l The material spilled or released. 
l Location of the release or spillage of hazardous material. 
l An estimate of quantity released and the rate at which it is being released. 
l The direction in which the spill, vapor or smoke release is heading. 
l Any injuries involved. 
l Fire and/or explosion or possibility of these events. 
l The area and materials involved and the intensity of the fire or explosion. 

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

8.6.2 Procedure for Containing/Collecting Spills 
The initial response to any spill or discharge will be to protect human health and safety, and 
then the environment. Identification, containment, treatment, and disposal assessment will be 
the secondary response. 

If for some reason a chemical spill is not contained within a dike or sump area, an area of 
isolation will be established around the spill. The size of the area will generally depend on the 
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size of the spill and the materials involved. If the spill is large (greater than 55 gallons) and 
involves a tank or a pipeline rupture, an initial isolation of at least 100 ft. in all directions will 
be used. Small spills (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 surrounding 
materials or by outbreak of fire) and its release (due to high vapor pressures under ambient 
conditions), further evacuation will be enforced. In general an area at least 500 feet wide and 
1,000 feet long will be evacuated downwind if volatile materials are spilled. (Consult the DOT 
Emergency Response Guide for isolation distances for listed hazardous materials.) 

If an incident may threaten the health or safety of the surrounding community, the public will 
be informed and possibly evacuated from the area. The on-site emergency coordinator wilI 
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 (Super-fund), 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: 

l Make sure all unnecessary persons are removed from the hazard area. 

l Put on protective clothing and equipment. 

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

l 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. 

l If wastes reach a storm sewer, try to dam the outfall by using sand, earth, sandbags, 
etc. If this is done, pump this material out into a temporary holding tank or drums as 
soon as possible. 
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l 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. 

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

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

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

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

l ABC-type fire extinguisher 
l First-aid kit, industrial size 
l Eyewash/safety shower (This equipment will be in conformance with ANSI 2358.1- 

1990.) 
l Emergency oxygen unit 
l Emergency signal horn 
l Self contained breathing apparatus (two) 
l Stretcher/backboard 

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

EQUIPMENT NAME 

Portable H-NH Photoionization Meter 

APPLICATION 

Measures selected inorganic and organic chemical 
concentrations 

MSA Oxygen and Combustible Gas Meter 

Dxager Detector Tubes 

Measures oxygen and combustible gas levels 

Assorted detector tubes to measure specific chemical 

concentrations 
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8.6.4 Personal Protective Equipment 
A supply of two (minimum) SCBAs will be located in the support zone for use in emergency 
response to hazardous materials releases. They ~$1 be inspected at least monthly, according to 
OSHA requirements. In addition, all emergency response personnel will have respirators 
available for use with cartridge selection determined by the Site Safety Officer based on the 
results of direct reading instruments. Emergency response personnel will also be provided 
with protective clothing as warranted by the nature of the hazardous material and as directed by 
the Site Safety Officer. All OHM personnel who may be expected to wear SCBAs are trained 
at assignment and annually thereafter on the proper use and maintenance of SCBAs and airline 
respirators. 

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

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

l Sand or clay to solidify/absorb liquid spills. 

l Lime (calcium oxide), soda ash (sodium carbonate), or baking soda (sodium 
bicarbonate) for neutralizing acid (pH (I) spills. 

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

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

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

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

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

l Plastic shovels for recovering corrosive and flammable materials. 
l Sausage-shaped absorbent booms for diking liquid spills, drains, or sewers. 
l Sorbent sheets (diapers) for absorbing liquid spills. 
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l Overpack drums for containerizing leaking drums. 
l %-gallon open-top drums for containerization of waste materials. 

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

8.7 EMERGENCY CONTINGENCY PLAN 

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

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

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

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

l Location of the victim at the work site 
l Nature of the emergency 
l Whether the victim is conscious 
l Specific conditions contributing to the emergency, if known 

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

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

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

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

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

If decontamination can be performed, observe the following procedures: 

l Wash external clothing and cut it away. 

If decontamination cannot be performed, observe the following procedures: 

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

l Alert emergency and off-site medical personnel to potential contamination, instruct 
them about specific decontamination procedures which must be performed. 

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

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

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

l Local Fire Department or EMS 
l On-site Emergency Coordinator 
l Workers in the affected areas 
l Client Representative 

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

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

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

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

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

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

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

l Before workers begin operations in an area the foreman will give instruction on egress 
procedures and assembly points. Egress routes will be posted in work areas and exit 
points clearly marked. 

The following procedures will be used in the event of a fire: 

OHM Project 16487SSHSP Hedth and Safety Plan July 1995 
Information herein is propritiry and confidential and to be. used or released to othcrx only with explicit writtcq permission of OHM Remediatlon 
Services Corp. 

8-16 



OHM Remediation 
Services Corp. HEALTH AND SAFETY PLAN 

l Anyone who sees a fiie will notify their supervisor who will then contact the 
Emergency Coordinator by radio. The emergency coordinator will activate the 
emergency air horns and contact the local Fire Department. 

l When the emergency siren sounds, workers will disconnect electrical equipment in use 
(if possible) and proceed to the nearest fire exit. 

l Work crews will be comprised of pairs of workers (buddy system) who join each other 
immediately after hearing the fire alarm and remain together throughout the emergency, 
Workers will assemble at a predetermined rally point for a head count. 

l When a small fire has been extinguished by a worker, the emergency coordinator will 
be notified. 

8.7.3 HAZARDOUS WEATHER CONTINGENCY MEASURES 
Operations will not be started or continued when the following hazardous weather conditions 
are present: 

l Lightning 
l Heavy Rains/Snow 
l High Winds 

8.7.3.1 Response 
l Excavation/soil stock piles will be covered with plastic liner. 

l All equipment will be shut down and secured to prevent damage. 

l Personnel will be moved to safe refuge, initially crew trailers. The emergency 
coordinator will determine when it is necessary to evacuate personnel to off-site 
locations and will coordinate efforts with fire, police and other agencies. 

8.7.3.2 Notification 
The emergency coordinator will be responsible for assessing hazardous weather conditions 
and notifying personnel of specific contingency measures. Notifications will include: 

l OHM employees and subcontractors 
l Client Representative 
l Local Civil Defense Organization 

8.7.4 Spill/Release Contingency Measures 
In the event of release or spill of a hazardous material the following measures will be taken. 
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Any person observing a spill or release will act to remove and/or protect injured/contaminated 
persons from any life-threatening situation. First aid and/or decontamination procedures will 
be implemented as appropriate. 

First aid will be administered to injured/contaminated personnel. Unsuspecting 
persons/vehicles will be warned of the hazard. All personnel will act to prevent any 
unsuspecting persons from coming in contact with spilled materials by alerting other nearby 
persons. Without taking unnecessary risks, personnel will attempt to stop the spill at the 
source. This may involve activities such as uprighting a drum, closing a valve or temporarily 
sealing a hole with a plug. 

Utilizing radio communications, the emergency coordinator will be notified of the spill/release, 
including information on material spilled, quantity, personnel injuries and immediate life 
threatening hazards. Air monitoring will be implemented by the emergency coordinator and 
SSO to determine the potential impact on the surrounding community. Notification procedures 
will be followed to inform on-site personnel and off-site agencies. The emergency coordinator 
will make a rapid assessment of the spill/release and direct confinement, containment and 
control measures. Depending upon the nature of the spill, measures may include: 

l Construction of a temporary containment berm utilizing on-site clay absorbent earth 

l 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 

l Transferring the material from its original container to another container 

The emergency coordinator will notify the LANTDIV ROICC, of the spill and steps taken to 
institute clean-up. Emergency response personnel will clean-up all spills following the spill 
clean-up plan developed by the emergency coordinator. Supplies necessary to clean up a spill 
will be immediately available on-site. Such items may include, but are not limited to: 

l Shovel, rake 
l Clay absorbent 
l Polyethylene liner 
l Personal safety equipment 
l Steeldrums 

l Pumps and miscellaneous hand tools 

OHM Rojoct 16487SSHSP Health and Safety Plan July 1995 
Information her&n is proprietary and confidential and to be used of released to others only with explicit writt~ permission of OHM Rancdiation 
Sewices Corp. 

8-18 



OHM Remediation 
Services Corp. HEALTH AND SAFETY PLAN 

The major supply of material and equipment will be located in the Support Zone. Smaller 
supplies will kept at active work locations. The emergency coordinator will inspect the spill 
site to determine that the spill has been cleaned up to the satisfaction of the ROICC. If 
necessary, soil, water or air samples may be taken and analyzed to demonstrate the 
effectiveness of the spill clean-up effort. The emergency coordinator will determine the cause 
of the spill and determine remedial steps to ensure that recurrence is prevented. The 
emergency coordinator will review the cause with the ROICC and obtain his concurrence with 
the remedial action plan. 
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9.0 TRAINING REQUIREMENTS 

As a prerequisite to employment at OHM, all field employees are required to take a 40-hour 
training class and pass a written examination. This training covers all forms of personal 
protective equipment, toxicological effects of various chemicals,hazard communication, 
bloodborne pathogens, handling of unknown tanks and drums’ confined-space entry 
procedures, and electrical safety. This course is in full compliance with OSHA requirements 
in 29 CPR 1910.120. In addition, all employees receive annual &hour refresher training and 
three day on-site training under a trained experienced supervisor. Supervisory personnel 
receive an additional &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 assigned to this project will receive training on this HASP and other pertinent 
site-specific information (as determined by the SSO and SS) prior to starting work. 

All personnel entering the exclusion zone will be trained in the provisions of this site safety 
plan and be required to sign the Health and Safety Plan Certification in Appendix A. 
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10.0 MEDICAL SURVEILLANCE PROGRAM 

All OHM personnel participate in a medical and health monitoring program. This program is 
initiated when the employee starts work with a complete physical and medical history and is 
continued on a regular basis. A listing of OHM’s worker medical profile is shown below. 
This program was developed in conjunction with a consultant toxicologist and OHM’s 
occupational health physician. Other medical consultants are retained when additional exper- 
tise is required. Medical certification for all site workers assigned to the project will be 
maintained on-site. 

The medical surveillance program meets the requirements of the OSHA Standard 29 CFR 
1910.120 (f). 

Table 10.1 
Worker Medical Profile 

Item 

Medical History 

Initial Annual 

X X 

ounts 

Blood Chem. (SSAC-23 or equivalent) 

Urinalysis 

Dermatology Examination 

Electrocardiogram/Stress Test 

X X 

X X (based 
on age) 
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10.1 EXAMINATION SCHEDULE 

Employees are examined initially upon start of employment, annually thereafter, and may be 
examined upon termination of employment. Unscheduled medical examinations are conducted: 

. At employee request after known or suspected exposure to toxic or hazardous 
materials 

. At the discretion of the client, the CM, SSO, or OHM occupational physician 
after known or suspected exposure to toxic or hazardous materials 

. At the discretion of the OHM occupational physician 

All nonscheduled medical examinations will include, as a minimum, all items specified above for 
periodic surveillance examination, with the exception of the chest x-ray, which will be conducted 
at the discretion of the occupational physician performing the examination. 
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HEALTH AND SAFETY PLAN CERTIFICATION 



HEALTH-AND-SAFETY PLAN CERTlFICATION 

By signing this document, I am stating that I have read and understand the Site Specific Health-and-Safety Plan 
for OHM Remediation Services Corp. personnel and visitors entering the site. 
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APPENDIX B - OHM HAZARD COMMUNICATION PROGRAM 

1.0 GENERAL 

The following written hazard communication program has been established for OHM 
Corporation. The purpose of this program is to transmit information about the various Chemical 
hazards in the work place to the workers using various media The transmittal of information will 
be accomplished by means of a comprehensive hazard communication program, which will 
include container labeling and other forms of warning, material safety data sheets, and employee 
training in accordance with 29 CFR 1910.1200 and 29 CFR 1926.59. 

The program will be available in corporate and regional Health and Safety Departments 
for reviews by all employees. It will also be available in the corporate library and clearly marked 
“Employee Right-to-Know” stations located within each individual shop and on each job site. 
OHM Corporation will accomplish the hazard communication requirements through formal 
safety training, departmental safety meetings, and job site safety meetings. 

Purnq~p;: 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. 

Scooe: This program is intended to cover those employees who are directly involved 
with the handling of hazardous materials or supervision of those activities. 

2.1 Health and Safety Department Responsibilities 

1. Review operations with supervisors to determine what tasks require hazard 
communication training. 

2. Advise supervisory people as to which materials may need to be considered 
hazardous initially and eventually to ensure that hazard task determination is 
being done according to the written policy. 

3. Follow up through safety meetings and safety audits to ensure that supervisors are 
carrying out prescribed company policy. 

4. Notify supervisors of any operating changes affecting the hazardous materials 
being used. 

5. Periodically audit the Hazard Communication Program’s progress. Initially, this 
should be done biweekly, but later the audit may be done on a monthly or 
quarterly basis. 

2.2 Training Department Responsibilities 

1. Ensure that up-to-date records are maintained on training of all employees 
required to handle hazardous materials. The supervisor should keep copies of 
these records and should also send copies of the initial training to the corporate 
training secretary for the training file. 

2. Educate personnel upon initial training to the requirements of the Hazard 
Communication Standard. 



2.3 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. 

2. Provide the training required by the Hazard Communication Standard and 
document training of employees in the safe handling of hazardous materials. 

3. 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. 

4. Make daily surveys of the work area to ensure that safe practices are being 
followed. Advise employees of unsafe work practices on the first occasion and 
consider further violations as disciplinary violations. 

5. 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. 

6. 

7. 

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. 

2.4 

8. Send all new MSDSs to the Health and Safety Department after making a copy 
for the Employee Right-to-Know file. 

Employee Responsibilities 

1. Obey established safety rules and regulations 

2. Use all safety procedures and personnel protective equipment as required by 
company procedures 

3. Notify supervisor of the following: 

a. Any symptoms or unusual effects that may be related to the use of 
hazardous chemicals. 

4. 

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). 

5. Do not use unapproved containers for hazardous materials. (are materials and 
containers compatible?) 

6. 

7. 

Know where emergency equipment and first-aid supplies are located before 
considering a possibly dangerous task. 

Know location of Material Safety Data Sheets (MSDSs). These will be located in 
the “Employee Right-to-know’* station for the respective shop/job site. 



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

2.5 Shipping/Receiving Personnel Responsibilities 

1. Ensure MSDS are received with initial shipment of a hazardous material; if not, 
contact purchasing to request the appropriate MSDS and also call the Health and 
Safety Department to determine if there is an MSDS available until the requested 
MSDS arrives. 

2. Ensure labels are affixed to all containers. 

3. 

4. 

5. 

Store hazardous materials in designated locations. 

Use proper personal protective equipment when handling hazardous materials. 

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

6. Request an MSDS from the manufacturer for any hazardous material that arrives 
in Fmdlay from a job. Also, a MSDS shall accompany any hazardous material 
that is sent to a job. 

3.0 3 

OHM Corporation will rely on Material Safety Data Sheets from hazardous chemical 
supplier to meet hazard determination requirements. Other relevant data from laboratory 
analyses, chemical reference materials, and chemical manufacturers’, written evaluation 
procedures will be utilized when warranted. No other method shall be used to determine 
chemical hazard unless approved by the Health and Safety Department. 

4.0 LABELING 

The shipping and receiving supervisors will be responsible for seeing that all containers 
arrlving at OHM Corporation are properly and clearly labeled. Shipping and receiving 
supervisors shall also check all labels for chemical identity and appropriate hazard wamings. If 
the hazardous chemical is regulated by OSHA in a substance specific health standard, the 
supenrisor or department manager shall ensure that the labels or other fonns of warning 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 ate legible in English and prominently displayed on the 
container or readily available in the work area throughout each shift 

If any container is found and the contents cannot be identified, the supervisor or 
manager shall be contacted immediately. When proper identification is made, a label shall be 
affixed to the container immediately. If it is discovered that no MSDS is available, the 
manufacturer and the Health and Safety Department shall be contacted to assist in locating the 
proper MSDS. If there is no way to identify the material in the container, the container should 
be set aside, away from all personnel until it can be tested by the Health and Safety Department 
or laboratory personnel. Supervisors and managers shall communicate their findings or 
awareness of such containers to all personnel in the area and to those who enter later. 



5.0 TY- 

Each supervisor or department manager at OHM Corporation will be responsible for 
maintaining a current MSDS relevant to the hazardous chemicals used in their area The Health 
and Safety Department will be responsible for compiling the master MSDS file for the facility 
and aiding all shops/job sites with the completion and maintenance of their respective MSDS 
files. 

All MSDSs will be readily available for review by all employees during each work shift. 
Each shop/job site will designate a clearly marked “Employee Right-to-Know” station where 
employees can immediately obtain a MSDS and the required information in an emergency. 

Although manufacturers are required to provide employers with MSDSs on an initial 
chemical shipment, OHM Corporation purchasing agents (and supervisors purchasing their own 
material) shall request MSDSs and updates to MSDSs on all purchase orders. Supervisors and 
department managers that are without proper MSDSs shall be responsible for requesting this 
information from manufacturers for chemicals. A file of follow-up letters shall be maintained 
for all hazardous chemical shipments received without MSDSs. 

6.0 INFO- 

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 names of. those attending (attendance is mandatory). Also, biweekly 
hazardous chemical safety meetings will be prepared by the Health and Safety Department using 
similar documentation for shop areas. Attendance is mandatory for these meetings also. 
Documentation for shop safety meetings will be available in the respective Employee Right-to- 
know stations and biweekly safety meeting documentation will be available in the Health and 
Safety Depattment to all employees for further referencing and questioning. Records of all 
formal training conducted at OHM Corporation are coordinated and maintained by the Training 
Department secretary. 

At a minimum, OHM Corporation will inform employees on the following: 

. The requirements of 29 CFR 1910.1200--Hazard Communication--Evaluating 
the potential hazards of chemicals and communication of information 
concerning hazards and appropriate protective measures to employees. This is 
accomplished in several different ways including, but no limited to, 40-hour 
OSHA Hazardous Waste Worker Training (29 CFR 1910.120), shop safety 
meetings, job site safety meetings, Health and Safety Department safety meetings, 
and formal and informal training about specific chemical hazards. 

. The location and availability of the written hazard communication program, list 
of hazardous chemicals, and MSDS sheets--Notices will be periodically posted on 
the employee bulletin boards providing the location of the above material. 

. Any operations in their work area where hazardous chemicals are present. 

. What the company has done to lessen or prevent workers’ exposure to these 
chemicals. 

Employee training shall include at least: 



. Methods and observations that may be used to detect the presence or release of a 
hazardous chemical in the work area (monitoring instruments, visual appearance 
or odor), and acute and chronic health effects. 

. The physical and health hazards of chemicals in the work area (accomplished 
through periodic physical and chemical hazard awareness sessions developed by 
the Health and Safety Department). These sessions shall serve as chemical 
hazards refreshers. 

. The methods of preventing exposure to hazardous chemicals including the 
measures OHM Corporation has taken to protect the employees. 

. Procedures to follow if OHM Corporation employees are exposed to hazardous 
chemicals (location of nearest phone, emergency eyewash, and shower will be 
included). These discussions shall include proper operating procedures for all 
emergency equipment. 

. The details of the hazard communication program developed by OHM 
Corporation, including an explanation of the labeling system and the Material 
Safety Data Sheets, and how employees can obtain and use the appropriate 
hazard information. 

. Standard operating procedures within each respective shop. OHM Corporation 
company policy determines what is considered standard operating procedures. 

. Procedures for workers involved in non-routine tasks. 

Each supervisor or department manager shall ensure that the above training is 
emphasized to OHM Corporation employees. The Health and Safety Department will ensure that 
each shop, department, and job site is properly informing and training all employees through 
daily group meetings and individual discussions. Whenever a new hazardous chemical is placed 
into use, the supervisor or department manager shall inform the employees of the hazards which 
that chemical may pose. The supervisor or manager shall also be responsible for obtaining and 
making available a MSDS for the new chemical. 

7.0 

Occasionally, employees at OHM Corporation are required to perform tasks which are 
considered to be non-routine. All tasks considered to be non-routine shall be catefully discussed 
among the supervisor and those performing the task This safety briefing shall include all 
possible hazards that may be encountered while completing the task, including: 

. Hazard recognition 

. Chemicals involved and their hazardous properties 

. Physical hazards 

. Methods of avoiding all hazards (technical instruments, proper personal 
protective equipment, etc.) 

The following is list of some of the non-routine tasks which may occur at OHM 
Corporation together with some information needed to complete the tasks safely. 

. Confined Space Entry 

Obtain confined space entry procedure/permit from Health and Safety 
Department and follow all protocol before beginning task. Complete and 



have supervisor sign permit before any work begins. 

- Monitor atmosphere with explosimeter, oxygen meter, and any toxic gas 
meter as may be appropriate. 

- Discuss specific chemical hazards. 

v Discuss protective/safety measures the employee can take (e.g., Personal 
protective equipment and engineering controls, use of life lines, lock- 
out&gout procedures, etc). 

Measures the company has taken to lessen the hazards including 
ventilation, respirator, presence of another employee, and emergency 
procedures. 

. Excavation, Trenching, and Shoring 

Obtain guidelines from Health and Safety Department before beginning 
task. 

Comply with all requirements set forth for this activity in 29 CFR Subpart 
P(excavating. trenching, shoring). 

- Discuss specific chemical hazards. 

Follow confined space entry procedure above if trench is above shoulder 
height. 

Discuss protective/safety measures the employee can take. 

w Review appropriate accident prevention steps. 

. Decontamination of Equipment 

e 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. 

B 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. 

. Hazardous chemicals to which they may be exposed while performing a task 
including the following: 

Chemical properties 



m Physical properties 
s 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. 



FkFontaminants 

Trichloroethylene 
Benzene 
Ethylbenzene 
Xylene 
Temchloroethylene 
Toluene 

APPENDIX C 

SITE MATERIAL SAFETY DATA SHEETS 

Hazard Communication Chemicals 
~~m~~(Unleaded) 

Alconox 
Anti-fog 
J3131~~eeqwt 

Fire extinguishers 
Gear lube 
Grease 
Hand cleaner 
Calcium hypochlorite 
Liiuid detergent 
Breathing air 
Isobutylene (calibration gas) 

. 



I Material Safety Data Sheets Collection: 

GP 

Genium Publishing Corporation 
1145 Catalyn Street Sheet No. 334 

(518)377-8854 - - 
Schenectady, NY 12303-1836 USA Mineral Spirits, Type I 

1 Issued: 7184 Revision: C, 1 l/89 
Sectfon~I.. Mat&d J&nt&&on :lTi~;$-~:~ z,.‘-,%... :.,- _ :. : . -.‘, ?’ ..y-c’:r.-;. .:.. ::,i;~.i:-;;z ;..::,.:,. - : -:, .s 
Mineral Spirits, Type & Description: Used as a diluent in paints. coatings, and waxes; as a dry cleaning agent as a degreaser R 1 Cenlum 
md cleaner in mechanical shops; and as au herbicide. 
Dther Lhralgnationa: Stoddard solventtTexsolve S; Vats01 1; white spirits; CAS No. 8052-41-3. 
tienufact~rer: Contact your supplier or distributor. Consult the latest ChetuiceJweek Buyers’ Guide (Genium ref. 73) for a 

:: : p. 
K 2 

49 
_ 

ulppliets list 
Comments AU mineral spirits are rrfined petrokum distillates Cenium divides into types I, lI. and III (kfSD.Y Co&&on, 
%JS. 334.334% and 334B, respectively). Types I and II have a standard aromatic content and 180 and 140 ‘F (37.78 and 60 ‘C) 
ninimum flash points, respectively; while type III has a high aliphatic content (low or mduced aromatic content), little odor, 
md a 100 ‘F minimum flash point. These different types have different applications. Consult your manufacturer or supplier to 
LaccrtaiLL the exact information applicable to your purchased mineral spirits. 

HMIS 

if : 

&Gt 
fsec.8 

Section 2. Ingredients and Occupational Exposure Limits ,- -: . . -. ,’ . .: 
Mineral spirits, type L ca lOO%* 
OSHA PEL ACGM TLV, 1989-90 NIOSH REL, 1987 Toxicity Data? 
TWA-air: 500 ppm. 2900 me/m’ TLV-TWA: 100 ppm. S25 mg/lm’ IO& TWA: 350 mg/m’ 

15min Ceiling: 1800 mg/m3 
CaL inhalation, LqO: 10 glm3n.5 hr 
Human. eye: 470 ppmll5 min 

l AU mined spirits are mixtures that typially consist of both tight and hmnched hydroarbonr. pzuaffir& aaphtheaes (cyclepa&Yias), sad atomstic hydrocar- 
bons However, their physid propemu divide them into types l, Il. sad llI. Sina these puwncters vary amen8 supplias, the p&user naut detcn&e the m&ral 
pi&’ composition based oa tin supplier’s hfonnrti011. Note that the mineral spirits’ ~.XWX c~mparition w affect dispwal, sbippiag, pppmvcd us-, imuminzc 
poIicies, ami rcguIatuy liabditics. 
t Se. NIOSH, RECS (WJ8925000). for edditiolvl data with refecencu to irriutive effects. 

Bding Point: 300 to 407 ‘F (149 to 208 ‘C)* Vapor Density (Air = 1): ca 4.8 96 Volatile by Volume: ca 100 
Water Solubility: hsolubk Mokcular Weight: Not applicable (mixture) 
Vapor Pressure: ca 5 torr at 77 ‘F (25 ‘C) Specifk Gravity (HI,0 = 1 at 39 ‘F (4 ‘C)): ca 0.79 

Appearance and Odor: A clear. colorless liquid; a Kerosene-like odor usually perceptible to humans at about I-ppm concentration. 

* lhir 300 to 407 ‘F (149 to 208 “C) distilbtioa range desaibcs a spxific cut of petroleum distillate. as well as defiow and distinguishes these mineml spirit 
kan many petroleum distillatu (petroleum aaphthr. pe!xoIeum ether, rubber .solvenL kerosene. minaal seal oil. and others). 
&&on 4. Fire a& Exploc&on Data <‘&I : <. -I- ,,. ::I ;;I‘ :. ..-- ;I ~-z~:~;;~~; ..: ~~~~~~~~, -~;+&yg:,; -‘~~~-~~~~~~~~i‘-~--,.~ I :, .I:.. .; .~ I. 
Fksb Point: alO0 ‘F (38 ‘C) min. TCC 1 Autoignition Temperature: ~450 ‘F (232 ‘C) 1 LEL: ca 1% v/v ( DEL: ca 6% v/v 

Extinguishing Medii: Use water fog, dry chemical, carbon dioxide (CO,). or foams to put out fires involving this material Never direct solid 
stmams of water into burning pools of thii liquid since this can scatter and spread the flames. 
Unusual Fire or Explosion Hazards: During firrs. or if heated or misted, thii liquid is an explosive. flammable hazard. Finely dispersed mists 
are a dangerous explosion haxard. 
Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or 
positive-pressure mode. 

&&on 5. R~ctivjty Data L .: I ::. .: ” c.. ._ ;- :. :- _ “-:; ,~ -I .y ._/ =, 

St&ility/Polymerlxation: Type I mineraI spirits are stable at mom temperature in closed containers. Hazardous polymerization cannot occur. 
Chemical Incompatibilities: As a hydrocarbon mixture. type I can react dangerously with strong oxidizing agents like chlorine and oxygen. as 
well as with nitric. sulfuric, and phosphoric acids. 
Conditions to Avoid: prevent exposures to heat and ignition sources and incompatible chemicals. Perform processing operations that heat or t&t 

type I in a careful. controlled manner that minimixes exposure of vapors or mists to possible heat or ignition sources such as lighted tobacco 
ptoducts. open flames, or uninsulated heating elements. 
Haxardoua products of Decomposltlon: Thermal oxidative decomposition of type I mineral spirits can produce carbon dioxide and carbon 
monoxide (CO). Depending on your material’s exact composition and its unreported contaminants (benzene, toluene. or other aromatics or 
aliphatics), degradation products could include unidentified aromatic compounds and organic% When heated to decomposition, thii material may 
explode. 



No. 334 Mineral SD&S, True I 11189 

,&&on 6, He&h Hazard mh , -  . . a  - -  ._ ”  i __, . :  ~ 

Carcinogenicity: Neither the NTP. IARC. nor OSHA lists mineral spirits as a carcinogen. 
Suaunary of RLsicsz Millions of industrial workers in chemical process and allied industries have been exposed to mineraI spirits with minimal 
sehus health effects, aside from the drying, defatting (stripping away of your skin’s protective fats and emoilents). and itritant skin effects. 
However. overexposure can depress the central nervous system (CNS) with these symptoms: headache, diem. drowsiness, intoxication with 
euphoria, and possibly unconsciousness. Prolonged or repeated skin contact can cause dermatitis due to this mineral spirits’ defatting effect. 
Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, nose, throat, respiratory system, and 
CNS. Primary Entry: Skin or eye contact with the liquid or inhalation of vapors. Acute Effect.% bribtion, redness of skin, eyes; narcotic effects 
like dizziness. slurred speech, or drunkeness. Chronic Effecter None reported in humans; animal testing indicates possible liver and kidney 
damage. 
FIRST AID 
Eyes: Flush immediately, including under the eyelids, gently but thotoughly with flooding amoun& of mnning water for 15 min. Skim Remove 
all contaminated clothing to prevent continued exposure. After rinsing affected area with flooding amounts of water, wash it with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. Ingestion: Treat as an emergency. R~tentially fatal aspiration 
hazard exists. Keep victims head down between his knees. Never give anything by mouth to an unconscious or convulsing person. Never induce 
vomiting unless directed by qualified medical personnel. Even if aspiration into the lungs does not occur, ingestion of 3 to 4 oz. can prove fatal in 
humans due to the CNS’s depressed action. 
After first aid, get eppmpriate in-plant, paramedic, or community medical attention and support. 
Physician’s Note: Aspiration of even a few milliliters of mineral spirits can be fatal! The resulting diffused chemical irritation of the lungs can 
progress to fatal pulmonary edema after aspiring (breathing in) liquid mineral spirits. Persons who swallow mineral spirits must be monitored very 
carefully to prevent aspiration of freshly vomited solvent 

t&&on 7. Spill, L&, ad Djspa& &wed- ,. Ck .~---:J~:L+;<~~~~‘~ .s&. ,. ,~~~:,i~~~~~-,~~~~~:~~~~~~~~~~~~~~~,.~;~;,I.i_,~: r?:~~-f : ..- ‘:‘.T 

SpilVLeak: Design and practice a mineral spirits spill control and countermcasuns plan (SCCP). When a spill occurs, notify safety personnel. 
eliminate heat and ignition sources, provide optimum explosion-pmof ventilation, and implement the SCCP. Cleanup crews must use nonsparking 
tools and equipment and protective clothing to prevent vapor inhalation or skin contact Absorb the spilled material with vermiculite or a similiar 
material and place in appropriate disposal containers. 
Dlspwsl: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Fakal, state, and local regulations. 

Listed as an Air Contaminant (29 CFR 1910.1000. Table Z-1) 
EPA Designations 
RCRA Hazardous Waste (40 CFR 26133): Not listed 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 

1910.134). For emergency ornonroutine operations (cleaning spills, reactor vessels, or storage huh). wear an SCBA. Warning: Air-purifying 
mspirators do llof protect workers in oxygendeficient atmosphaes. Other: Wear impervious rubk or polyvinyl gloves, boots, aprons, and 
gauntlets to prevent prolonged or repeated skin contact Ventiiatti Provide general and local explosion-ptwf ventilation systems that maintain 
airborne concentrations below the OSHA PEL standard (Sec. 2). Local exhaust ventilation is prefer& since it prevents contaminant dispersion 
into the work area by eliminating it at its source (Cenium ref. 103). Safety Statioap‘: Make available in the work area emergency eyewash 
stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment: Never weer contact lenses in the work area: soft lenses 
may absorb, and all lenses concentrate, irritants. Launder contaminated clothing before wearing. Remove this material from your shoes and 
equipment. Other EquipmentzUse only nonsparking tools and equipment in handling operations in production and storage sreas. 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. Never inhale its mists or vapors. especially when processing operations beat or mist this materiaL 

S&lon 9. Spe&tl PmcWjons and Comments --‘.’ .I .-.:. -. :;. :’ ,\ i-- 4 - 

Storage Requirements: Store this material in a cool, dry, well-ventilated. fireproof area away liom heat and ignition sources and oxidizing 
agents. Protect these containers from physical damage. Store in properly labeled closed metal drums or safely cans. 
Engineering Controls: To prevent static sparks, eleclrically ground and bond all containers and equipment used in shipping, receiving. or trans- 
ferring operations in production and storage areas. 
Comments: Shipping regulations vary with your particular mineral spirits’ physical properties (flash poinf boiling point). The data below 
represent one of several ways to classify mineral spirits, per the actual entries in the table of regulations. Before shipping mineral spirits. ascertain 
how the pertinent shipping rules apply to your product 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Petroleum distillate 
DOT Hazard Class: Combustible liquid or Flammable liquid 
ID No.: UN1268 (Both) 

IMO Shipping Name: Petroleum diitillates, n.o.s. 
I&IO I-hard Class: 3.1 or 3.2 or 3.3 
KM0 Label: Flammable liquid 



Material Safety Data Sheets Collection: 

G p (‘1’) 377-gg54 Issued: l/79 Revision: F, g/92 

Genium Publishing Corporation 
one Genium Plaza Sheet No. 312 

Schenectady, NY 123044690 USA Trichloroethylene 

i&ction 1. Material Identification. 39 
Trichloroethyleue (C,HCl,) Description: Derived by treating tetrachlotoethane with lime or other alkali in the presence of B 1 NFpA 
water, or by themal decomposition of tetrachloroethane followed by steam distillation. St&ii such as epichlomhydr& 1 2 
kobutanol, carbon tetrachloride, chloroform, benxene. or pentanol-2-triethanolamine are then added. USed as a degreasing S 2’ 2 2 o 
solvent io electronics and dry cleaning, a chemical intermediate, a refrigerant and heat-exchange liquid, and a d&rent m paint +“sd 
and adhesives: in oil. fat, and wax extraction and in aerospace operations (flushing liquid oxygen). Formerly used as a 49 
fumigant (food) and anesthetic (replaced due to its hazardous decomposition in closed-circuit apparatus). lbsorpioo 
Other Designations: CAS No. 79-01-6; acetylene trichloride; Algylen; Anamenth: Benxinol; Cecolene; Chlorylen; Dow- !?+ 
Tri; ethylene ttichloride; Gcrmalgene; Narcogen; Triasoh trlchlomethene; TCE: 1.1,~trichloroethylene. 
Manufactum: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Gdidn) for a suppliers list. iis 

+Ezf Cautions: TCE is irritating and toxic to the central nervous system (CNS). Inhalation of high concentrations have lead to death due to c 
ventricular fibrillation. Chronic exposure may lead to hear& liver, and kidney damage. The liquid is absorbed through the skin. Although $ Sec. 8 
it has a relatively low flash poink TCE burns with difficulty. 

.: Section 2. Ingredients and Occupational Exposure Limits 
Trichloroethylene, < 100% [contains stabilixers (Sec. I)]. 
1991 OSHA PELs 1992-93 ACGIH TLVs 1985-86 Toxicity Data* 
g-hr TWA: SO ppm (270 mg/m’) TWA: SO ppm (269 mgfm’) 
1%min STEL: 200 ppm (lOsO mg/m3) 

Human. inhalation, T&: 160 ppm/g3 min caused 
STEL: 200 ppm (1070 mglm’) hallucinations and distorted pemeptions. 

1990 IDLH Level 1990 DFG (Germany) MAK Human, lymphocyte: 5 mUL caused DNA inhibition. 
1000 wm Ceiig: 50 ppm (270 mglm’) Rabbit, skim 500 mg/24 hrcaused severe irritation. 
1990 NIOSH REX Category IL Substances with systemic effects Rabbit, eye: 20 mg!24 hr caused moderate irritation. 
lo-hr TWA: 25 ppm (-135 mg/m’) Half-llfez 2 hr to shift length 

Peak Exposure Limit: 250 ppm, 30 mm 
Mouse, oral, TQ,,: 455 mg/kg administard intermit- 
tently for 78 weeks produced liver tumors. 

average value; 2 peaks/shift 

+ Set NIOSH. Rl7X.S (KX45SoooO). fa Iddiiicmel iiritatice. mutatioa, rerualuaive, iumciiueaic aad toxicity data. 
T&&on.;), physi& Data: ,. . . .. i.-;.::...:i)<. .,.,. .. : . . . . . . . . .: .. ;:. j::i:.jj.I’: .:i:..-:.,i.-....:::. :.:,, .;I .i.:‘;:i :.i:ili.i,:i;:::i.i:-i:;i.:.-ii.:.:.. ::‘:‘i..;:i. ‘. 
Boiling Point: 189 ‘F (87 ‘C) Vapor Pressure: 58 mm Hg at 68 ‘F (20 ‘C); 100 mm H$ at 32 ‘F (0 l C) 
liivaing Point: -121 l F (-85 ‘C) Setureted Vapor Detuiity (Air = 0.075 lbsle; 1.2 kg/m )t 0.0956 lb.&; 153 kg/m3 
Viscosity: 0.0055 Poise at 77 ‘F (25 ‘C) Water Sulubillty: Very slightly soluble: 0.1% at 77 ‘F (25 l C) 
Molecular Weight: 13138 Other Solubilltiea: Highly soluble in organic solvents (alcohol, acetone, ether, carbon 
Density: 1.4649 at 20/4 l C tetrachlorlde, & chlomform) and lipids. 
Refiactioa Index: 1.477 at 68 ‘F (20 ‘C/D) Surface Tension: 29.3 dynefcm 
Odor Threshold: 82 to 108 ppm (not un @criwe wuting) 

Appearance and Odor: Clear, colorless (sometimes dyed blue), mobile liquid with a sweet chloroform odor. 

Section4. Fieand Explosion Data :. : 

Flesh Point: 90 “F (32 ‘C) CC @toignition Temperatures 788 l F (420 ‘C)ILEL: 8% (25 ‘C); 125% (100 ‘C)(URL: 10% (25 ‘C); !X% (100 ‘C 
Rxtingulshing Media: A Class 1C Flammable Liquid. Although it has a flash point of 90 l F, TCE burns with difficulty. For small fm use dry 
chemical. carbon dioxide, water spray. or regular foam. For large firrs use water spray, fog, or regular foam. Unusual Fire or Explosion Hap& 
Vapor/air mixtures may explode when ignited. Container may explode in heat of fue. Special Fire-Rghtiug PrucetMtw: Because fire may ptoduce 
toxic thermal decomposition products. wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in pressuredemand or 
positive-pressure mode. Structural fuefighters’ pmtective clothing provides only limited protection against TCE. Apply cooling water to sides of 
container until well after firr is out. Stay away from ends of tanks. Do not release runoff from ftrr control methods to sewem or wa@nvays. 

Section 5. Reactivity Data 
Stability/Folymerization: TCE slowly decomposes in the presence of light and moisture to form corrosive hydrochloric acid. Haratdous polym- 
erixation cannot occur. Chemical Incompatibilities: Include alkalis (sodium hydroxide), chemically active metals (aluminum. beryllium. lithium. 
magnesium, sodium, potassium. and titanium), epoxides. and oxidants (nitrogen tetmoxide. perchloric acid). Contact with l-chlo*2.3-epoxy prop 
or the mono and dl2.3-epoxypmpyl ethers of 1.4butanediol + %2-bis-4(T.3’spaxypropoxy)-pbenylpmp~e can, inthe presence of catalytic 
quantities of halide ions, cause dehydrochlorination of TCE to explosive dichloroacetylene. Conditions to Avoid: Exposure to light, moisture. 
i@on &ces, and incompatibles. Haxardous Producta of Decomposition: Thermal oxidative decomposition of TCE (above 300 ‘c) or exposure 
to ultraviolet light can produce carbon dioxide (COz) and toxic dlchloro acetylene (explosive), chlorine, hydrogen chloride, and phosgene gas. 

Section 6. Health Hazard Data 
Carcinogenicity: The following agencies have rated TCBs carcinogenicity: LARC (Class 3, limited animal evidence & insufficient human data). 
Germany MAK (Class B. justifiably suspected of having carcinogenic potential), & NIOSH (Class X, carcinogen defined with no further categor- 
son). Summa-y of Risks: TCE vapor is irritating to the eyes, nose, and respiratmy tract and inhalation of high concentrations can lead to severe 
CNS effects such as unconsciousness. ventricular arrythmias. and death due to cardiac arrest. Mild liver dysfunction was also seen at levels high 
enough to produce CNS effects. Contact with the liquid is irritating to the skin and can le& to dermatitis by defatting the skin. chronic toxicity is 
observed in the victims increasing intolerance to alcohol characterized by ‘degreasers flush’, a transient redness of the face, trunk, and WIDS. The 
euphoric effect of TCE has led to craving, and habitual snifling of its vapors. Continue on ne.u page 

t3pyrim Q 1992 Gmwm Publidnr& Caponurn. Any axnnfdd am ca ectim ntboul tW pobh~r pu0amoD 1s pBibi*a 
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Section 6. Health Hazard Data. Continued 
TCE crosses the placental barrier and thus exposes the fetus (any effects are yet unknown). There are increased reports of menstrual disorders in 
women workem and decreased libido in males at exposures high enough to cause CNS effects. TCE is eliminated unchanged in expired air and as 
metabolites (aichlomacetic acid & trichlomethanol) in blood and urine. Medical Conditions Aggmvated by Long-Term Exposure: Diorde~ of 
the nervous system. skin, heart, liver. and kidney. Target Orgaus: Respiratory. central & peripheral n~ous, and cardiovascular (heart) systm~s. 
_ v, kidney, and skin. Primary Entry Routes: Inhalation, skin and eye contact. and ingestion (rarely). Acute Effects: Vapor inhalation can 

re eye. nose, and throat irritation, nausea blurred vision, overexcitement, headache, drunkenness, memory loss, irregular heartbeat (resulting in 
..rden death), unconsciousness. and death due to cardiac failure. Skin contact with the liquid can cause dryness and cracking and prolonged 

exposure (genemlly if the victim is unconscious) can cause blistering. Eye contact can cause irritation and watering, with corneel epithehum injury 
in some cases. Ingestion of the liquid can cause lip, mouth. and gastrointestinal irritation, irregular hear&a& nausea and vomiting, diarrhea 
(possibly blood-stained), drowsiness, and risk of pulmonary edema (fluid in lungs). Chronic Effects: Effects may persist for severat weeks or 
months after repeated exposure. Symptoms include giddiness, irritability, headache, digestive disturbances, mental confusion, intolerance to alcohol 
(degreasers flush), altered color perception, loss or impairment of sense of smell, double vision, and peripheral nervous system function impkent 
including persistent neuritis, temporary loss of sense of touch, and paralysis of the fingers from direct contact with TCE liquid 
FIRST AID Eyes: Do nor allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding 
amounts of water until transported to an emergency medical facility. Consult a physician immediately. Sldn: Qr&kly 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 to 
fresh ais and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison 
control center and unless otherw&e advised, have that conscious end alert person drink 1 to 2 glasses of water, then induce vomiting. Do not give 
milk, as its fat content (TCE is lipid soluble) may inhance gastrointestinal absorption of TCE. Note tu Physiciansr TCE ehmination seems to be 
triphasic with half lives at 20 min. 3 hr. and 30 hr. Some success is seen in treating patients with pmpranolol, atropine, and disulfiram. Monitor 
urine and blood (lethal level = 3 to 110 pg/mL) metabotites. BEI = 100 mg/g creatinine (trichlomacetic acid) in urine, swnple at end ofworkweek. 
BEI = 4 mg/L (trichlomethanol) in blood, sumpie at end ofship of end ofthe workweek. These tests ace not 100% accurate indicators of exposure; 
monitor TCE in expired air as a confumatory test. 

Section 7. Spill, Leak, and Disposal Procedures .: : . . 
SpillILeakz Immediately notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Shut off all ignition sources. For small 
spills, take up with earth, sand, vermiculite, or other absorbent, noncombustible material and place in suitable container for later disposal. For large 
spills, flush to containment area where density stratification will form a bottom TCE layer which can be pumped and containetized. Report any 
release in excess of 1000 lbs. Follow applicable OSHA regulations (29 CFR 1910.120). Eeotexicity Values: Bluegill sunf& LC% = 44,700 pg/L/ 
% hr. fathead minnow (Pimephules ptvmeiar), LCS = 40.7 mgR196 hr. Environmental Degradation: In air, TCE is photooxidixed with a half-life 
of 5 days aod reported to form phosgene. dichlomacetyl chloride. and formyl chloride. In water it evaporates rapidly in minutes to hours. TCE 
rapidly evaporates and may leach since it does not absorb to sediment. Soil AbsorptionIMobility: TCE has a Log K, of 2, indicating high soil 
mobility. Disposal: Waste TCE can bc poured on dry sand and allowed to vaporize in isolated location. purified by distillation, or returned to 
supplier. A potential candidate for rotary kiln incheration at 1508 to 2912 ‘F (820 to 1600 ‘C) with an acid scrubber to remove halo acids. Contact 
your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
-EPA L&ignations 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
.--ted as a SARA Toxic Chemical (40 CFR 372.651 

-- 
OSHA Daignations - 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

ed OS a RCRA Hazardous Waste (40 CFR 261.33 & 261.31): NO. U228 & FOO2 (spmt SO~VOI~) 

rted as a CBRCLA Hazardous Substance* (40 CFR 302.4): Fti Reportable Quantity (RQ), 100 lb (45.4 kg) [* per RCRA. Sec. 3001, CWA Sec. 
311 (b)(4). & CWA Sec. 307 (a)] 

Section& SpecMProtectionData : : .:. : ~.;::...:Y.~ 
Go@es: Wear chemical safety goggles (cup-type or rubber framed, equipped with impact-resistant glass), per OSHA eye- and face-protection 
regulations (29 CPR 1910.133). Because contact lens use in industly is contmversial. establish your own policy. Rcrpirator: Seek professional 
advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if-, wear a MSHA/NIOSH- 
approved respirator. At any detectable concentration, wear a SCBA with a full facepiece opemted in pressure demand or other positive pressure 
mode. For emergency or nonroutine operations (cleaning spills. reactor vessels, or storage tanks), wear an SCBA. Wuming! Air-purifying respira- 
tors do nor protect workers in oxygen-dcficienr atmospheres. If respirators are used. OSHA requires a mspimtoty protection pmgram that includes 
at leasu medical certific;ltion. traming. fit-t&tI8. periodic environmental monitoring, maintenance, inspection, cleaning, and convenienf sanitary 
storage areas. Other: Wear chemically protective gloves. boots, aprons. and gauntlets made Born Viton or Neoprene to prevent skin contact Do nor 
use natural rubber or polyvinyl chloride (PVC). Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentra- 
tions below OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant din into the work area by control- 
ling it at its source.(to3) Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing 
facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes and launder before reuse. Remove this ma&al from 
your shoes and clean personal protective equipment, Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene 
especially before eating. drinking, smoking, using the toilet or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Prevent physical damage to containers. Store in steel drums. in a cool, dry, well-ventilated area away from sunlighf heat, 
igniti& sout&s. and incompatibles (Sec. 5). Store large quantities in galvanized iron, black iron. or steel containers; small amounts in dark (amber) 
colored glass bottles. Engineering Controls: To reduce potential health hazards. use sufficient dilution or local exhaust ventilation to control 
airborne contaminants and to maintain concentrations at the lowest practical level. Design processes so that the operator is not directly exposed to 
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, cenual and 
peripheral nervous systems, and liver and kidney function. Employ air and biological monitoring (BEIs). Instruct employees on safe handling of 
TCE. Transportation Data (49 CPR 172.101) 
DOT Shipping Name: Tricblometbylene 
DOT Hazard Class: 6.1 

Packaging Authorizations Quantity Limitations 
a) Exce ttons: 173.153 

t 
a) Passenger Aircraft or Railcar: 6OL 

No.: UN1710 b) Non- ulk Packaging: 173.203 b) Cargo Aircrait Only: 220L 
T Packin Group: III 

I 

JT Label: k 
c) Bulk Packaging: 173.241 

eep Away From Food 
Vessel Stowage Requirements 

DOT Special Provisions (172.102): N36. Tl 
a) Vessel Stowage: A 
b) Other: 40 

MSDS CoUecrion Rcfecrrnca: 26.73, 100, 101,103. 124, 126.127, 132. 133. 136, 139, 140,148, 149. 153.159, 163, 164.167. 168, 171.174, 175, 176, 180. 
Repared by: M Gaanou. BA; lndustriat Hyxiicn Review: D Wilson. CIH; Medical Review: AC Dariington. MD 
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Issued: lV78 Revision: E, 8/90 

Material Safety Data Sheets Collection: 

Benzene (C,H& Description: Derived by lkactional distiUatioa of coal tar, hyd&e&ylation of tolueae or pyrolysis of R I 
pline. catalytic reforming of petroleum, aad transallrylstioa of tolueae by dispmportionadoa reaction. Used a a fuel: a 

NF~:~ 

Chemical reagent: a solvent for a large OUmber of matarals such as pain&, plastics, rubber, inks, oils, and fats; ia marmfac- 
I 4 

min pheOO1. ethylbenzene (for styreae monomer). aitrobeazene (for aniline). dodecylbeazeae (for detergeats), cyclohex- 
s 2. 

fo me ( r nylon). chlorobeazene, dlpheayl, beazeae hexachloride, maleic anhydride, bemae-sulfonic acid, artificial lb, 
K 4 

~IIO~UIXL, oil cloth, varnishes, and lacquers: for printing sad lithography; ia dry cleaning; in adhesives aad co&ago; for 
.Skb, 

wractioa and rectification; as a de 
ngredieat in products intended for %= 

asing ageas in the the industry; and in shoe factories. Benzene has beea banmd a~ a 
&WXptiOll 

ousehold use and is no longer used in pest&%. HMIS 

3ther Designations: CAS No. 007143-2, be-1 carbon oil, coal naphtha, cyclohexatriene, miaeraI naphtha, nima H 3 

anotae, phene, henyl hydride, pyrobeazol. 
Manufacturer: e oatact your supplier or distributor. Consult the latest Chemicahveek Buyers’ G&V”) for a suppliers list. pPCt 

Cautioos: Benzene is a udirmed human caninogen by the IARC. Chronic low-level uposun may came cancer (k&e&~) & bone 
tseca 

narrow damage, with injury IO blood-forming tissue. It is also a dangerous !ire hazard when exposed to heat or flame. 

Section 2, Ingredients and Occupational Exposure Limits - :+ I: K+.. : :-. .: +.e-;.: I.. I-, .i I., ..: ,.. _. . ...?. ;. :‘: 
3cozene. ca 100%’ 

1989 OSHA PELs 
129 CFR 1910.1OCO. Table Z-1-A) 
bhr TWA: 1 ppm, 3 mglm’ 
15-min STEL: 5 ppa 15 mg/m3 

1989-90 ACGM 
TLV-TWA: 10 ppm, 32 mg/m’ 

1985-86 Toxicity Data+ 
Man. oral. LD,,,: 50 mg/kg; no toxic effect noted 
Man. inhalation, TC‘ : 150 ppm inhaled inramitteatly over 

lyrinaaumberof~sepamtedosesaffectsthe 
blood (otha changes) and au~ritioaal aad gross metabo- 

:29 CFR 1910.1000, Table Z-2) 1988 NIOSH FtELs 
lism@odytemperatureiacrea@ 

%-hr TWA: 10 ppm WA: 0.1 ppm, 0.3 mg/m3 
Rabb:&;ez 2 mg a ova 24 hr pmdwxs severe . . 

Acceptable Ceiling Coacenlratioa: 25 ppm Ceiling: 1 ppm. 3 mg/nr’ 
Acceptable Maximum Peak: 50 ppm (10 mia)t 

‘05HA29CFR1910.1000,SubputZstttuthtthefin~kmene~in29CFR1910.1028PpplicrtorllocnrpPtionrlarpoaaes tobcnzeneexapinsome 
xdxugments of industry where expowvu = coaktently u&r ths sction level (i.e, distribution and sale of fuels sealed coahasMdpipe~cokeproduuioa, 
il and gas drilling sod producGon. wunl gu praaing, ead the percentage exclusioe for liquid mixaues); for the excepai subwsmms. tkbmzeehnitsin 
hble 22 xpply. 
1 Aceepclble maximum peak above the accc+ble ceiling coocentm!ioe for an 8&r &ifL 
t See MOSH, Rl7XS (CY1400000). fa additionsl irritative, muUtive. reproductive. tumorigeaie. and toxidty dam “: ,:ir- ;. >. i “-7 -&;r I ..i.i.L> i * ;Iy+:ipa.y-s _ > ,; _ @&on 3, physical Data :~~~-~~~~~~;~~~~~~~.~~~~~~~~~~,~~~~~~~~:~~ ;~~~~~~~~~~~~~i ~~~~~~~~-~~~~~~~~~~~~~~~~~~~~ ‘-, ;.+p 
3oiIing Point: 176 “F (80 ‘C) Mokcular Weight: 78.11 
Helting Point: 42 ‘F (5.5 ‘C) S 
Yapor Pressure: 100 sun H 

1): 2.f 
at 79 l F (26.1 l C) lr 

ilk Gnrity (15 ‘CJ4 ‘c): 0.8787 

Vapor Denai (Air = 
?A 

ater SolubiliQ: Slightly (0.180 g/100 g of Hz0 at 25 ‘C) 
%Volatile by Volnme: 100 

Zvaporation te (Ether = 1): 2.8 Viscosity: 0.6468 mPa at 20 % 

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

ppm is considered a potentisl 
source and flash back Ex losive 

all ignition sources where benzene is used. B haa led. or 

Special Fire-fighting Procedures Isolate hazard area and deay entry. Since fue may produce toxic fumes. wear a,selfFtaiaed breathing 
apparatus (SCBA) with a full facepiece operated in the pressuredemand or positive-pressure mode sad full pmtect~ve eqmpmeat Structural 
&fighter’s protective clothing provides limited protection. Stay out of low areas. Be aware of runoff from fire coatxol methods. Do not release to 
sewers or waterways. Runoff to sewa can cmate pollution, firr and explosion hazard. 
&won 5. Ra&dty D&a .:.f,-. -Y:;:- ~ .- : ;- -_ .: -‘. 1 _ - ,.I : z:.;<-,~, ,.: -.._ ._ 

Stability/Polymerization: Benzene is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous 

r 
lymerization cannot occur. 

bemical Incompatibilities: Beazeae explodes on contact with diborane. permaagaaic acid, bromine 
peroxomonosulfuric acid. It ignites on contact with diox 

d + water. Benzene forms sensitive. explosive mixture ~1 
gea difluoride. dioxygenyl tetrafluoroborate. iodii he 
Iodine peatafluoride. ozone. liquid oxygen. silver 

acid, and arsenic pentafluoride + potassium me&oxide (explodes above 30 ‘C). A vigorous or incandescent 
trifluoride. uranium hexafluoride. and hydrogen + Raaey nickel [above 410 ‘F (210 C)]. Benzene is incompatible with oxidizing materials. 
Conditions to Avoid: Avoid heat aad ignition sources. 
Hazardous Products of Decomposltloa: Thermal oxidative decomposition of beateae can produce toxic gases aad vapors such as carbon 
monoxide. . 

ch@&u d 1990 Gmium F%bl*hia# CoQmtial. 
Any canmndti we Q lepnduclioa VimQm IbE pobli9idr prm’Jiooispobibiti 
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iuaugTxmaS,’ A”5 ‘-LL”U1. ““*A- - acxa.” Y”. Y-.--l -. .- “r--L. -.I, - “wr--- ..- ---I--o --.. a caLn.Tcr u -, iulu. “USGI 

I 

,,..cient human and animal evidence, a human carcinogen @OUT 1). 
Summary of Risks Prolonged skin contact or excessive inhalation of benxene vapor may cause headache, weakness, a 
The most important health hazards are cancer (leukemia) and bone matrow damage with injury to blood-fomung tissue ~:~g$% 
exposure. Higher level exposures may irritate the respiratory tract and cause central nervous system (CNS) depression. 
Mediad Conditions Aggravated by Long-Term Exposure: Exposure may women ailments of the beatt lungs, liver, kidneys, blood, and CNS. 
Target Organs: Blood. central nervous system, bone martuw, eyes, upper respiratory tract, and skin. 

Entry Routa: Inhalation, skin contact. 
Symptoms of acute overexposure include irritation of the eyes, nose, and respiratory &act. breathlessness, euphoria nausea, 

dmwsiness. headache, dizziness, and intoxtcation. Severe exposure may lead to convulsions and unconsciousness. Skin contact may cause a 
drying rash (dermatitis). 
Chronic Effecku Long-term chronic exposure may result in many blood disorders ranging from aplastic anemia (an inability to form blood cells) 
to leukemia. 
FIRST AID 
Eyes: Gently lift the eyelids and flush immediately and continuously with floodiig amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skin: QukkIy remove contaminated clothing. Immediately rinse with flooding amounts of water for at least I5 min. For reddened or blistered 
skin. consult a physician. Wash affected area with soap and water. 
fnhahtioa: Remove exposed person to fresh air. Emergency personnel should protect against inhalation exposure. Provide CPR to support 
breathing or circulation as necessary. Keep awake and transport to a medical facility. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, do nor induce vomiting since aspiration may be 
fatal. Call a physician immediately. 
After fii aid, get appropriate in-plant, paramedic, or community medical support. 
Physician’s Notet Evaluate &tonic exposure with a CBC, peripheral smear, and reticulocyte count for signs of myelotoxicity. Follow up any 
early indicators of leukemia with a bone marrow biopsy. Urinary phenol conjugates may be used for biological momtoring of recent exposure. 
Acute management is primarily supportive for CNS depression. 

!&&on 7, Spill, h&and Deposal Pmtxdme~ .. .,;, .; i, .-_ :.. ..; : ;,jji:;~:_f:~ .,~.~“~~~.~~~~~;,~~~.::.~~~~.;~~_~~~~~~~~~~ -; :_ :;_;, ‘_ f. 

SpiWLeak: Design and practice a bersenc spill contd and countemeasurc plan (SCCP). Notify safety pawnnel, evacuate all unnecessary 
personnel, eliminate all heat and ignition sources, and provide adequate ventikxtion. Cleanup personnel should protect against vapor inhalation, eye 
contacact. and skin absorption. Absorb as much benzene as possible with an inert, noncombustible material. For large spilla, dike far abead of spill 
and contain liquid. Use nonsparking tools to place waste liquid or absorbent into closable containers for disposal. Keep waste out of confined 
spaces such as sewers, watersheds, and waterways because of explosion danger. Follow applicable OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33). Haxardous Waste No. UO19 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4). Reportable Quantity (RQ): 1000 lb (454 kg) [* per clean Water Act, Sec. 307 (a). 

311 (b)(4), 112; and per RCRA. Sec. 3001) 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as SARA Toxic Chemical (40 CFR 37265) 
OSHA DesigMtiorls 
Listed as an Air Contaminant (29 CFR 1910.1000, Tables Z-l-A and Z-2) 

.&don 8. CJpdd b&&on hh ’ ‘:-.; ,- -.I: :z; 1;: ~y~~$-~ l;c~~~~‘~F;:j:. ‘;,y ; : _ ; s.+” &$,&$$t.-qL,+G. iy +” .:ii. j ,‘A ..:..‘!‘. -:.S+ ~~~~~~~~~~~~~~~-~~~~~~~~~~~~~~~~~~~~~~~~ ,:, yeI I,.. --. 

GoggIea: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neccs- 
sary. wear a NIOSH-approved respirator. For emergency or nomoutine operations (cleaning spills reactor vessels, or storage tanks), wear an 
SCBA. Warning! Air-purifying respirators do not protect workers in arygen-dcficienf atmospkrcs. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations at least below the OSHA PELs 
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispmion into the work ama by controlling it at its s~urce.‘*~~ 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washiig facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
mat&al from your shoes and equipment Launder contaminated clothing before wearing. 
Comments: Never eaf drink. or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilef or applying cosmetics. 
&&on 9. Q&al preamtlo~ancl Comments ~_ ..‘.. 1: .:I., :‘ 1..:;.. _ I :. :L:-.. _ .I.,:.‘~ j 

Storage Requirementr: Store in tightly closed containets in a cool, dry. well-ventilated area away horn alI heat and ignition sources and 
incompatible materials. Caution’ Benzene vapor ntuy/orm explosive mixfuns in air. To prevent static sparks. eleceically ground and bond all 
containers and equipment used in shipping, mceiving, or transferring operations in production and storage areas. When opening or closing 
benzene containers. use nonsparking tools. Keep fire extinguishers readily available. 
En@ee~ng Controls: Because OSHA specifically regulates benzene (29 CFR 1910.1028). educate workers about its potential hazards and 
dangers. Minimize ail possible exposures to carcinogens. If possible. substitute less toxic solvents for benzene: use this material with exueme 
caution and only if absolutely essential. 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. 
Designate regulated areas of benzene use (see legend in the box below) and label benzene containers with “DANGER. CONTAINS BENZENE. 
CANCER HAZARD.” 
G&er Precautions: Provide preplacement and periodic medical examinations with emphasis on a history of blood disease or previous exposure. 

Transportation Data (49 CPR 172.101, -102) --- -_. . __ - I - _.--- I 

I DOT Shipping Name: Benzene (bcn;5oI) 
DOT Hazard Class: Flammable liquid 
ID No.: UN1114 
DOT Label: Flammable liquid 
DOT Packaging Exceptions: 173.118 

1 DOT Packaging Requirements: 173.119 

IMO Shipping Name: &nzene 
IMO Hazard Class: 3.2 
ID No.: UN1114 
IMO Label: Flammable liquid 
IMDG Packaging Group: II 

MSDSColkctioion Rcfetvneer: I. 2. I?. 26.73.8-k94. 100, 101,103, 109. 124.126. 127.132.134. 136, 138,139. 143 
Prepmtd by: M.J Allisoo. BS; Industrial Hygicnc Review: DJ Wilsoo. CIH; ~Mediiclt Review. - MJ Upfal. MD, MPH; Edited by: JR Stuart. MS 
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Six.lion 1. Material Identification: 

a p 

Genium Publishing Corporation Material Safety Data Sheets Collection: 
Sheet No. 385 
Ethylbenzene 

Issued: 8/78 Revision: B, 9192 

39 
Ethylbenzene (CJi&Hs) Description: Derived by heating benzene and ethylene in presence of aluminum chloride with R 1 NFPA 
subsequent distillation, by fractionation directly from the mixed xylene stream in petroleum reftig, or Qhydrogetmtion I 3 
of naphthenes. Used as a solvent. an antiknock agent in gasoline: and as an intermediate in production of synthetic rubber, S 2* 
stymne. cellulose acetate, diethylbenxen~ acetophenone, ethyl anthraquinone. propyl oxide, and a-methylbenxol alcohol. 
Other Deaignationse CAS No. 100414. ethylbenxnl, EB. phenylethane. NCIC56393. 

FSb4 
49 

230 _ 

Manufacturec Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guidcm) for a suppha~ list, absolptioa I+fIs 

F P 
R 0 

Cautions: Ethylbenzene is a skin and mucous membrane irritant considered the most irritating of the benxene series. Inhalation 
causes acute and chronic central nervous system (CNS) effects. It is highly flammable and forms explosive m&nrea with air. 

PPE-See8 
t cbroaic 

effeas 
: Section 2. Ingredients and Occupational Exposure Limits 
Ethylbenzene, ca >99.0%. Impurities include - 0.1% meta & puru xylene. - 0.1% cumene, and - 0.1% toluene. 

1991 OSHA PELa 1992.93 ACGIH TLVs 1985-86 Toxicity Data* 
8-hr TWA: 100 ppm (435 mg/m3) TWA: 100 ppm (434 mg/m’) 
15-min STEL: 125 ppm (545 mg/m’) STEL: 125 ppm (545 mg/m3) 

Human. inhalation. TClp: 100 ppmEs hr caused eye effects. 

Action Level: 50 ppm (217 mg/m3) 
sleep, and respiratory changes. 

1990 DPG (Germany) MAK Human, lymphocyte: 1 mmol/L induced sister chtomatid 
1990 IDLH Level TWA: 100 ppm (440 mg/m3) exchange. 
2000 mm catcgoly 1: local i&ants Rat. OraL LD,: 3500 mgAtg; toxic effects not yet reviewed 
1990 NIOSH RRL Peak Exposure Limit 200 ppm. 5 min Rat (female). itlhalati0~ T&: 1000 ppml7 hr/day, 5 days/ 
TWA: 100 ppm (435 mg/m’) 

momentary value, max of S/shift 
Danger of cutaneous absorption 

wk. for 3 wk prior to mating and daily for 19 days of gesta- 
STEL: 125 ppm (545 mg/m3) tion produced pups with high lncldence of exna ribs!*rs) 

l See NIOSH, RTECS @Ao700000), fcr additioaal initatioa, mutatioa, reproductive, aad toxicity date. 
:&-on 3, physic& Data, i.i:-:.:-i,,.i.i.:;:;::-: ..i~::,~::,,:~:i:“i.:.- : :.. : ..: . . ::.;.: ‘1 : ::.;;i :I’.. -.i;j,,,f .,:. :,:,;,~.;:i.~;;;:.:f :::j:~;:.~ 
Rolling Point: 277 ‘F (136 ‘C) Mokedar Weight: 106.16 
Melting Point: -139 ‘F (-95 ‘C) Density 0.863 at 77 ‘F (25 ‘C) 
Surface Tension: 3 1 J dyndcm Watar Solubility: Slightly. 14 mg/lOO mL at 59 ‘F (15 ‘C) 
Ionization Potent&l: 8.76 eV Other Solubilities: Miscible in alcohol, etha, soluble in carbon tetrachloride. benzene. 
Viscosity: 0.64 CP at 77 ‘F (25 ‘C) suIfur dioxide, and many organic solvents. insoluble in ammonia 
R&action Index: 1.4959 at 68 ‘F (20 ‘C) Odor ThreshokI: 2.3 ppm 
Relative Evaporation Rate (ether = 1): 0.0106 Vapor Pressure: 7.1 nun Hg at 68 ‘F (20 ‘C); 10 mmHg at 78.62 ‘F (25.9 ‘C); 100 mm Hg 
Bulk Density: 7.21 lb/Gal at 77 ‘F (25 ‘C) 165.38 ‘F (74.1 ‘C) 

~ Critics1 Temperature: 65 1 ‘F (343.9 l C) Saturated Vapor Density (Air = 0.075 lb/p or 1.2 kg/m’> 0.0768 lb/n’, or 1.2298 kg/m3 
1 Critical Pressure: 35.6 atm 

Appearance and Odor: Colorless, flammable liquid with a pungent odor. 

Section 4. Fire and Explosion Data ... : 
Ii&tab Point: 64 ‘F (18 ‘C) CC 1 Autoignition Temperature: 810 l F (432 ‘C) 1 LEL: 1.0% v/v 1 LJEL: 6.7% v/v 

Extinguishing Media: Class 1 B Flammable liquid. For small fires. use dry chemical, carbon dioxide, or ‘alcohol-msistant’ foam. For large fues, us( 
fog or ‘alcohol-resistant’ foam. Use water only if other agents are unavailable: EB floats on water and may travel to an ignition source and spread 
fire. Unusual Fire or Explosion Haxardat Burning rate = 5.8 mm/mm. Vapors may travel to an ignition source and flash back. Container may 
explode in heat of fire. EB poses a vapor explosion hazard indoors, outdoors, and in sewas. Special Fin-fighting Procedures: Because fire may 
produce toxic thermal decomposition products, wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand 
or positive-pressure mode. Cool container sides with water until well after fue is out Stay away from ends of tanks. For massive fire in cargo area, 
usa monitor nozles or unmanned hose holders; if impossible, withdraw from area and let fue burn. Withdraw immediately if you hear rising sound 
from venting safety device or notice any tank diiloration due to fire. Do not release runoff from fire contml methods to sewers or waterways. 

Section 5. Reactivity Data 
S~bfi~/Polymer~tion: E~ylbemene is stable at room temperature in closed containers under normal storage and handling conditions. Hazardou 
polymerization cannot occur. 
Chemicai Incompatibilitk Reacts vigorously with oxidiizer~. 

Conditions to Avoid: Exposure to heat and oxidizer. 

I&xardoua Product.9 uf Decomposit~n: Thermal oxidative decomposition of EB can produce acrid smoke and irritating fumes. 

Section 6. Health Hazard Data 
Carcinogenicity: The IARC. (I&) NTP.(169) and OSHA(t*l do not list EB as a carcinogen. Summary of Risk Occupational exposure to EB alone 
is rare since it is usually present together with other solvents. EB is irritating to the eyes. skin, and respiratory tract. Vapor inhalation ptoduces 
varying degrees of CNS effects depending on concentration. The liquid is absorbed thtough the skin but vapon are not. 56 to 64% of inhaled 
ethylbenzene is retained and metabolized. Urinary mefabolites following exposure to 23 to 85 ppm for 8 hr are mandeiic acid (64%). phenyl- 
glyoxylic acid (25%). and methylphenylcarbinoYl-phenyl ethanol (5%). Concurrent exposure to xylene and ethylbenzene causes slower excretion 
of EB metabolites. Based on the rat II&, one manufacturer gives 3 to 4 oz. as the lethal dose for a 100 lb person. CmliNit on next plgc 
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\;Section 6. Health Hazard Data 
Me&d Conditions Aggravated by Long-Term Exposure: Skin and CNS diseases and impaired pulmonary function (especially obstructive 
airway disease). Target Organs Eyes. respiratory system. skin, CNS, blood. Primary Entry Routa: hhalati~n. skin and eye contact Acute 
Efktsz Vapor inhalation of 200 ppm caused ttansient eye initati~n; 1000 ppm caused eye irritation with profuse watering (tolersnce developed 
- ‘idly); 2000 ppm caused severe and immediate eye irritation and watering, nasal irritation, chest constriction, and vertigo; 5000 ppm was 

lerable and caused eye and nose irritation. Inhalation of high concentrations may cause narcosis, cramps, and death due to respiratory paralysis. 
-ur exposed to pure ethylbenzene for 10 to 15 mm absorbed 22 to 33 mg/cm%r. Immersion of hand in solutions of 112 & 156 mg/L for 1 hr 

absorbed 118 & 215.7 pg/cm%r, respectively. Cbmnic EKectst Repeated skin contact may cause dryness, scaling, and fmuring. Workers 
chmnically exposed to > 100 ppm complained of fatigue, sleepiness. headache. and mild irritation of the eyes and respiratory tract Repeated vapor 
k&huion may result in blood disorders, particularly leukopenia (abnormally low level of white blood cells) and lymphocytosis. 
FIRST AID 
Eyer: Do nor allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts of 
water until transported to an emergency medical facility. Consult a physician immediately. Skin: Quickly remove contaminated clothing. Rinse 
with floodiig amounts of water for at least 15 min. Wash exposed area with soap and water. For reddened or blistered skin, consult a physician. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or 
convulsing person. Contact a poison control center and unless otherwise advised, have that conscious and uZ.err person drink 1 to 2 glasses of water 
to dilute. Do nor induce vomiting! Aspiration of even a small amount of EB in vomitus can cause severe damage since its low viscosity and surface 
tension will cause it to spread over a large area of the lung tissue. 
After Btut aid, get appropriate in-plant, peramedic, or community medical support. 
Note to Physicians: BEI = mandelic acid in urine (1.5 g/g of creatinine). sample at end of shift at worhveeks end. Since this test is not specific, 
test for EB in exoired air for confutation. 

Section 7. Spill, Leak, and Disposal Procedures ’ 
Spill/Leak: Notify safety personnel. Isolate and ventilate are& deny entry and stay upwind Shut off all ignition sources. Cleanup personnel should 
protect against vapor inhalation and skin/eye contact Take up small spills with earth. sand. vermiculite. or other absorbent, noncombustible mate- 
rial and place in suitable container. Dike far ahead of large spill for later reclamation or disposal. Report any release >lOOO lb. Follow applicable 
OSHA regulations (29 CFR 1910.120). Environmental Transport: I f  released to soil, EB partially evaporates into the atmosphere, with a half-life 
of hrs to wks, and some leaches into groundwater. especially in soil with low organic carbon content Biodegradation occurs with a half-life of 2 
days. Some EB may absorb to sediment or bioconcenttate in f& Evidence points to slow biodegradation in groundwater. In air, it reacts with 
photochemically produced hydroxyl radicals with a half-life of hrs to 2 days. Additional amounts may be removed by rain. Ecotoxicity Values 
Shrimp (hfysidupsis buhiu). LCa = 87.6 mgN% hr; sheepshead minnow (Cyprinodon varieg~ur) LCm = 275 mg/U% hr; fathead minnow 
(Pimephufes prmtuZus) LCm = 42.3 mg/U% hr in bard water & 48.5 mgN% hr in &water. Disposal: A candidate for rotary kiln incineration at 
1508 to 2912’F (820 to 16OO’C). liquid injection incineration at 1202 to 2912’F (650 to 16OO’C). and fluidi& bed incineration at 842 to 17%‘F 
(450 to 98O’C). 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 261.21): No. DO01 Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-l-A) 
3.bted as a SARA Toxic Chemical (40 CFR 37265) 

IA Extremely Haxardous Substance (40 CFR 355). TPQ: Not listed 
&as aCERCLA Haxatdous Substance* (40 CFR 302.4): Fmal Reportable Quantity (RQ), 1000 lb (454 kg) [*per CWA, Sec. 311 (b)(4) & 

CWA, Sec. 307 (a)] 

Section 8. Special Protection Data . . 
Go&s: Wear protective eyeglasses or chemical safety goggles. per OSHA eye- and face-pmtection regulations (29 CFR 1910.133). Because 
contact lens use in industry is controversial. atablish your own policy. Respirator: Seek professional advice prior to selection and use. Follow 
DSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHAINIOSH-approved respirator. For < 1000 ppm. use a powered 
air-purifyiig respirator with an appropriate organic vapor cartridge, a supplied-air respirator (SAR). SCBA, or chemical cartridge respirator with 
appropriate organic vapor cartridge. For < 2000 ppm, use a SAR or SCBA with a full facepiece. For emergency or nonroutine operations (cleaning 
spdls. reactor vessels, or storage tanks), wear an SCBA. Waming! Air-purifying respiratq~ do not protect workers in oxysm-dcficimr o~no- 
@.eres. If respirators are used, OSHA requires a 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 pmtective 
gloves, boots. aprons. and gauntlets made of Viton or polyvinylchloridc to prevent skin contact. Ventilation: Rovide general and local exhaust 
ventilation systems to maintain airborne concentrations below the OSHA PELP (Sec. 2). Local exhaust ventilation is preferred because it prevents 
contaminant dispersion into the work area by controlling it at its source. (‘03) Safety Stations: Make available in the work area emergency 
ayewash stations. safety/quick-drench showers, and washing facilities. Contaminated Equipment: Separate contaminated work clothes from 
street clothes and launder before reuse. Remove this material Born your shoes and clean PPE. Comments: Never eat. drink. or smoke in work 
areas. Fractice 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 m a cool, dry. well-ventilated area away from ignition sources and oxidii. Outside or detatched storage is 
preferred. If inside, store in a standard flammable liquids cabinet Containers should have flame-arrester or pressure-vacuum venting. To prevent 
static sparks, electrically ground and bond all equipment used with ethylbenxene. Install Class 1. Group D electrical equipment. Engineering 
Controls: To duce potential health hazards. use sufficient dilution or local exhaust ventilation to control airborne contaminants and to maintain 
levels as low as possible. Purge and ventilate reaction vessels before workers are allowed to enter for maintenance or cleanup. Administrative 
Controls: Consider preplacement and periodic medical exams of exposed workers that emphasize the CNS, skin. blood and respiratory system. 

Transport&on Date (49 CFR 172JOl) 

DOT Shipping Name: Ethylbenzene Peckaging Authorizations Quantity Limitations 
DOT Hazard Class: 3 a) Rxceptionr 173.150 a) Passenger Aircraft or Railcar: 5L 
Ip No.: UN1175 b) Non-bulk Packaging: 173.202 b) Cergo Aircraft Only: 60 L 

IT Packing Group: II c) Bulk Packaging: 173.242 Vessel Stowage Requirements 
T Label: Flammable liquid_ a) Vessel Stowage: B . . -_. 

+ecial Provisions (172.102): Tl D)UtDec: - 

MSDS Cofkcfion R~~~IWMXS: 26.73. 100. 101.103, 124. 126.127,132. 133,136. 139,140, 148, 153, 159,162 163, 164,167,16& 171. 176, 179 
&pad by: M Gmof~ BA; IndPrtrisl Hygicue R&W: D Wilson, CIH: Mdid Review: W Silverm;ra. MD 
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Genium Publishing Corporation 
One Genium Plaza Sheet No. 318 

Schenecmiy, NY 123044690 USA Xylene (Mired Isomers) 
(518) 377-88S4 Issued: 1 l/80 Revision: E. 9192 

ji.Section 1. Material Identifkation 39 
R 1 NFPA Xylene (Mixed Isomers) (C,$tJ Description: The commercial product is a bknd of the three isomer [onho-( mete-(m- 

). paw@-)] with the largest proportion being m- xylene. Xylene is obtained from coal tar, mluene by tmmalkylation, and 
pseutiumene. Used in the manufacture of dyes, resins, paints, varnishes, and other organics; as a general solvent for 
adhesivs, a cleaning agent in microscope technique; as a solvent for Canada balsam microscopy. as a fuel component; in 
aviation gasoline, protective coatings, sterilizing catgut hydrogen peroxide, perfumes, insect repellam& phatmaceuticals, and 
the leather industry; in the production of phthalic anhydride, isophthalic. and terephthalic acids and their dimethyl esters 
which am used in the manufacture of polyester Tibet and as an indirect food additive as a component of adhesives. Around 
the home, xylene is found as vehicles in paints, paint removers. degreasing clearws. lacquers, glues and cements and as 
solvent/vehicles for pesticides. 
other Designations: CAS No. 1330-20-7 t95-474 108-38-3; 106-42-3 (6, m-. p-isomers)]. dimethylbenxene, 
methyltoluene. NCECSS232. Violet 3, xylol. 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week BUJWS' Guide) for a suppliers list 

PPE $ 
t ckoaic 

Effects 
Cautions: Xylene is an eye, skin. and mucous membrane irritant and may be narcotic in high concentmtions. It is a dangerous fire hazard. * Sec. * 

;Section 2. Ingredients and Occupational Exposure Limits 
Xylene (mixed isomers): the commercial product generally contains - 40% m-xylene; 20% each of o-xylene. p-xylene, and ethylbenzene; and small 
quantities of toluene. Unptied xylene may contain pseudocumene. 

I991 OSHA PELS 1992-93 ACGIH TLVs 1985-86 Toxicity Data* 
8-hr TWA: 100 ppm (435 mglm3) 
Smin STEL: 150 ppm (655 mg/m31 

TWA: 100 ppm (434 mg/m? HW inhalation, TC,: 200 ppm produced 
87~~: ISO ppm (651 mg/m ) olfaction effects, conjunctiva irritation+ and other 

1990 IDLH Level 
BE1 (Biological Exposure Index): Methylbippuric ChangeJ involving the lungs, thorax+ or respiration. 

1000 wm 
tidsinurineatendofshiftz1Jg/gQeatinine hfau. inhalation, la&,: 10000 ppm/6 hr. toxic 

1990 DFG (Germany) MAK 
effects not yet reviewed. 

l990 NIOSH RELs 
TWA: 100 ppm (435 mg/m? 

TWA: 100 ppm (440 mg/m3) Human, oral, L&: SO mgkg; no toxic effect noted. 

8TEL: 150 ppm (655 mg/m ) 
cat&g$~ ~2s~bsmlces wllb systemic effects 

Peai&mrc 200 ppm 30 min, average value. 

&zl..Dss: 4300 mg/kg; toxic effect not yet 

Rat inhaktiolb LC& 5000 ppml4 hr toxic effects 
4peakspershii mt yet reviewed. 

* * 
Wdbi b;f;yJ$; ;i;+(& :cj;-~-&&;J’F (138.8 ‘c); 

paw- 281.3 ‘F (1385 ‘C) 
Freezing Point/Melting Point: orfho: - 13 ‘F (-25 ‘C); 

----- =* = *= ’ 47.4 ‘c); punx 55 to 57 -F (13 to 14 ‘C) 
5.72 mm Hg at 70 ‘F (21 ‘C) 

~~&I~&& Density (Air = 1.2 kglm’): 1.23 kg/m3, 0.077 lb& 

Appearance and Odor: Clear, sweet-smelling liquid. 
l Msterials with wider aad PatroWer boilillg raaga are commemislly svailsble. 

Section 4, Fire and ExDio!sion Data 

Molecular Weigbtz 106.16 
Speeifk Gravity: 0.864 at 20 l U4 ‘C 
Water Solnbility: Practically insoluble 
Other Sohsbiit.k~: Miscible with absolute alcohol, ether, and 
many other organic liquids. 

OetanoVW’ater Partition Coefficient: 1ogKow = 3.12-3.20 
Odor Tbresheldr 1 ppm 
Viscosity: 42.6 SUS 

Flash Point: 63 to 77 ‘F (17 to 2; ‘C) CC \Autoignition Tempera- 982 ‘F (527 ‘C) (m-) ILEL: 1.1 (m-.p); 0.9 (e) IUEL: 7.0 (m-, p-); 6.7 (o-) 
Extinguishing Media: For small fires, use dry chemical. carbon dioxide (CO& water spray or regular foam. Por large fires, use water spray, fog or 
rem&r foam. Water may be ineffective. Use water spray to cool f-exposed containur. Unumal Fur or Explosion H-r&: Xylene vapors or 
lit& (which floats on water) may travel to an ignition source and flash back. The heat of fa may cause containers.to explode and/or produce 
hritating or poisonous decomposition products. Xylene may present a vapor explosion hazard indoors, outdoom, or m sewers. Accumulated static 
electricity may occur from vapor or liquid flow sufficient to cause ignition. Qeclal Fireflgbthtg Procedures: Because fire may produce toxic 
thermal decomposition products. wear a self-contained breathing apparatus (SCBA) with a full faapiece operated in pressure-demand or positive- 
pressure mode. Structural fuefighter’s protective clothing will provide limited protection. I f  feasibk ad without risk, move containers from fue arca 
Othenvke, cool he-exposed containers until well after fue is extinguished. Stay clear of tank ends. Use u nmanned hose holder or monitor nozzles for 
massive cargo fires. If impossible, withdmw from area and let fire bum. Withdraw immediately in case of any tank discoloration or rising sound from 
venting safety device. Do not release runoff from fire control methods to sewers or waterways. 

Section 5. Reactivity Data 
Stability/Polymerization: Xylene is stable at mom temperature in closed containets under normal storage and handling conditions. Hazardous 
polymerization cannot occur. Xylem is easily chlorinated. sulfonated. or nihated. chemical Incempatibllities: Incompatibilities include strong 
acids and oxidizers and 1.3-dichloto-SJdimethyl-2.6imidarolidindione (dichlorohydrantoin). Xykne attacks some forms of plastics. mbber. ati 
coatings. Conditions to Avoid: Avoid heat and ignition sources and incompatibles. Hazardous Pruducta of Decomposition: Thermal ox&tit 
decomposition of xylene can produce carbon dioxide. carbon monoxide. and various hyw products. 

d 
re 

Section 6. Health Hazard Data 
Carchogenicity: The IARC,“@) NTP!tss) and OSHA(‘@) do not list xylene as a carcinogen Summary of Risks: Xylene is an eye, mucous 
membmne. and respimtory u-act irritant Irritation starts at 200 ppm; severe breathing difIiculties which may be delayed in onset can occur at high 
concentrations. It is a central nervous system (CNS) depressant and at high concentrarions can cause coma. Xidney and liver damage can occur with 
xylem exposure. With prolonged or repeated cutaneous exposure, xylene produces a &fatting damatitis. Chronic toxicity is not well defined, but it 
is less toxic than benzene. Prior to the 1950s. benzene was often found as a contaminant of xylena and the effects attributed to xylene such as blood 
dyscrasias are questionable. Since the late 1950s. xylenes have been virtually benzene-fme and blood dyscrasias have not been associated with 
xylenes. Chronic exposure to high concentrations of xylene in animal studies have demonstrated milk reversible decrease in red and white cell 
counts as well as increases in platelet counts. conlinllc 0” nextpq 
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No. 318 Xylene (Mixed Isomers) 9/92 
Section 6. Health Hazard Data, continued 
imgulatity was reported in association with workplace exposure to xylene perhaps due to effects on liver metabolism. Xyiene cmsses the human 
placenta, but does not appear to be terafogenic under conditions tested to date. Medical Conditions Aggravated by Long-Term Exposure: CNS. 

~,miratory, eye, skin, gastrointestinal (GI) , liver and kidney disonien. Target Organsz CNS, eyes, GI trac& liver. kidneys. and skin. Primary 
‘y Routes: Inhaladon, skin absorption (slight), eye contact, ingestion. Acute Effects: Inhalation of high xylene concentrations may cause 
iness: nausea vomiting. and abdominal pain; eye. nose, and throat irritation; respiratory tract initation leading to pulmonary edema (fluid in 

-de); drowsiness; and unconsciousness. Direct eye contact can result in conjunctivitis and corneal burns. Ingestion may cause a burning sensation 
in the orophatynx and stomach and mmsient CNS depression. Chronic Effectsz Repeated or prolonged skin contact may cause drying and defat- 
ting of the skin leading to dermatitis. Repeated eye exposure to high vapor concentrations may cause reversible eye damage, peripheral and central 
neuropathy. and liver damage. Other symptoms of chronic exposure include headache, fatigue, irritability, chronic bronchitis, and GI disn&+anc~ 
such as nausea, loss of appetite, and gas. 
FIRST AID &urgency personnel shouldprvtecragainst exposure. Eyes: Do not allow victim to tub or keep eyes tightly shut Gently lib eyelids 
aud 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 ana with soap 
and water. For reddened or blistered skin, consult a physician. Carefully dispose of contaminated clothing as it may pose a fue hazard. Inhaletion: 
Remove exposed person to fresh air and support breathing as needed. Monitor exposed person for respiratory distress. Ingestion: Never give 
anything by mouth to an unconscious or convulsing person. Contact a poison control canter and unless otherwise advised, do not induce vomiting! If  
spontaneous vomiting should occur. keep exposed person’s head below the hips to prevent aspiration (breathing liquid xylene into the lungs). 
Aspiration of a few millimeters of xyfene can cause chemical pneuwwnitis, puhnonary e&w and hemorrhage. 
or the ether glucumnide of orrho-toluic acid may be useful in diagnosis of me&, pum- 

Note to Physicipas: Hipptic acid 
and onho-xylene exposure. respectively. Consider gastic 

Image if a large quantity of xylene was ingested. Proceed gastric lavage with protection of the airway from aspiration; consider endotmcheai 
intubation with inflated cuff. 

Section 7. SDill. Leak. and Dismal Procedures 
Spill/Leak: Notify safety personnel, evacuate ail unnecessaty personnel, remove all heat and ignition sources, and ventilate spill atea. Cleanup 
personnel should protect against vapor inhalation and skin or eye contact If feasible and without undue risk, stop leak. Use appropriate foam to 
blanket release and suppress vapors. Water spray may reduce vapor, but does not prevent ignition in closed spaces. For small spills, absorb on paper 
and evaporate in appropriate exhaust hood or absorb with sand or some non-combustible absorbent and place in containers for later disposal. For 
large spills dike far ahead of liquid to contain. Do not allow xylene to enter a confined space such as sewers or drains. On land, dike to contain or 
divert to impermeable holding area. Apply water spray to control flammable vapor and remove makrial with pumps or vacuum equipment. On 
water, contain material with natural barriers, booms, or weirs; apply universal gelling agent; and use suction hoses to remove spilled material. 
Report any release in excess of 1000 lb. Follow applicable OSHA regulations (29 CFR 1910.120). Environmental T~p~rt: Little biocuncen- 
@ation is expected. Biological oxygen demand 5 (after 5 days at 20 ‘C): 0.64 (no stated isomer). Ecotoxicity v&es: LD, Go1df”h, 13 mg/l,f24 hr, 
conditions of bioassay not specified. no specific isomer. Environmental Degradation: In the atmosphere, xylenes degrxie by reacting with 
photochemically produced hydroxyl radicals with a half-life ranging from 1-l .7 hr. in the summer to 10- 18 hr in winter or a typical loss of 67-86s 
per day. Xylenes are resistant to hydrolysis. Soil AbsorptiodMobilitp: Xylenea bave low to moderate adsorption to soil and when spilled on land, 
will volatihze and leach into groundwater. Disposal: As a hy drocarbon, xylene is a good candidate for amtrolled incinuation. Contact your supplier 
or a licansed conaactor for detailed recommendations. Follow applicable Fedeml. state, and local regulations. 
-A Designations OSHA DeJignations 

IA Extremely Hazardous Substance (40 CFR 355): Not listed 
sd as a SARA Toxic Chemical (40 CFR 372.65) 

ListedasanAirContaminant(29CFR1910.1CNJO.TableZ1-A) 

Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U239. FOO3 (spent solvent) 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Fti Repottable Quantity (RQ). 1000 lb (454 kg) [* per Clean Water Act. 

Sec. 31 l(b)(4); per RCRA, Sec. 30011 

Section 8. Special Protection Data . . . 
Goggles: Wear protective eyeglasses or chemical safety goggles. per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because 
contact lens use in industry is controversial. establish your own policy. Respirator: Seek professional advice prior to respirator selection and use. 
Follow OSHA respirator regulations (29 CFR 19 10.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For concentrations > 1000 
ppm. use any chemical cartridge respirator with organic vapor cartridges; any powered, air-purifying respirator with organic vapor cartridges: any 
supplied-air respirator. or any self-contained breathing apparatus. For emergency or nonroutine operations (cleaning spills, reactor vessels, or 
storage tanks), wear an SCBA. Warning! Air-purifying respirators do not pro&ct workers in oxygen-dejicient atmospheres. If  respirators are use& 
Other: Wear chemically protective gloves. boots, aprons, and gauntlets to prevent all skin contact. With breakthmugh times > 8 hr. consider 
polyvinyl alcohol and fluorocarbon rubber (Won) as materials for PPE. Ventilation: Pnwide general and local exhaust ventilation systems to 
maintain airborne concentrations below the OSHA PELs (Sec. 2). Local exhaust ventilation is prefemzd because it prevents contaminant dispersion 
into the work area by controlling it at its source. (‘03) Safety Stations: Make available in the work area emergency eyewash stations. safetylquick- 
drench showers. and washing facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder contami- 
nated work clothing before wearing. Remove this material from your shoes and clean PPE. Commento: Never ea& 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 clearly labelled. tightly closed, containers in a cool. well-ventilated place, away from s@ong oxidizing materials 
and beat and ignition sources. During txansfening operations. electrically ground and bond metal containers. Engineering Controls: To reduce 
potential health hazards. use sufficient dilution or local exhaust ventilation to control airborne contaminants and to maintain c~n~entsati~~ at the 
lowest practical level. Use hermetically sealed equipment, transfer xylene in enclosed systems, avoid ptocesses associated with open evaporating 
surfaces. and provide sources of gas release with enclosures and local exhaust ventilation. Use Class I. Group D electrical equipment. Administra- 
tive Controls: EsrdAish air and biological monitoring programs and evaluate regularly. Consider preplacement and periodic medical examinations 
including a complete blood count. a routine urinalysis. and liver function tests. Consider bernatologic studies if there is any signifiunt contamination 
of the solvent with benzene. Lf feasible. consider the replacement of xylene by less toxic solvents such as petrol (motor fuel) or white spirit. Before 
carrying out maintenance and repair work. steam and flush all equipment to remove any xy-lene residues. 

Transportation Data (49 CF’R 172.101) 
DOT Shipping Name: Xylenes Packaging Authorizations Quantity Limitations Vessel Stowage R uirements 
RO;oH~~3C;ass: 3 a) Exceptions: 173.150 a) Passenger. Aircraft. or Railcar 5L a) Vessel Stowage: “SI 

. 
lr facking_Group: II 

b) Nonbulk Packaging : 173.202 b) Cargo A&raft Only: 6oL b)Oti- 
.-v . . I. ,.- .> c) Bulk Packaging: 173.242 

-31 LawI: mamma me Ltquia 
Special Provisions (172.102): Tl 

148.149,153.159,163. 16A 167.171. 174.176.180. 
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Genium Publishing Corporation Material Safety Datu Sheets Collection: 

one Gexliunl Plaza Sheet No. 313 
Schenectady, NY 123044690 USA Perchloroethylene 

(518) 377-8854 issued: 11/78 Revision: E, 9192 
Section 1. Materiai Identification ,.. .. :. .:. 39 

Perchloroethylene (C&lJ Description: By chlorination of hydrocarbons and pyrolysis of the carbon tetrachloride 
F : 

NFPA 
that is formed, or by catalytic oxidation of 1.1,2,2-tetrachlo~oethane~ Used in dry cleaning and textile processing, 
metal degreasing. insulating fluid and cooling gas in electrical transformers. pmduction of adhesives. aerosols, paints, S 2* 0 

and coatings: as a chemical intermediate, a solvent for various applications, extractant for pharmaceuticals, a pesticide K 
2 0 

0 
intermediate. and an antihelminthic (parasitic worm removal) agent in veterinary medicine. *skill 49 
Other Designations: CAS No. 127-18-4, Ankilostin. carbon dichloride. Didakene, ethylene tetaachloride, Perchlor. **on I-MIS 
Perciene, Perk, Tetracap, tetmchloroethylene. 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers’ Guid@) for a supphs list. F :+ 

R 0 

Cautions: Perchio!uethyiene is a central nervous system depressat& causes liver and kidney damage (from acute or 
chronic exposures), and is considered an IARC Class 2B carcinogen (animal sufficient evidence, human inadequate data). 

-Section 2. Ingredients and Occupational Exposure Limits 
Perchlotoethylene. < 99%. Impurities include a small amount of amine or phenolic stabilizers. 

I 
1991 OSHA PEL 1992-93 ACGIH TLVs 19gS-86 Toxicity Data’ 
8-hr ‘WA: 25 ppm (170 mg/m3) IWA: 50 ppm (339 mg/m3) Man. inhalation, TCb: 280 pp& hr caused conjunctival 
1990 IDLH Level 
500 mm 
1990 NIOSH REL 
NIOSH-X Carcinogen 
Limit of Quantitation: 0.4 ppm 

STEL: 200 ppm (1357 mg/m3) 
1990 DFG (Germany) MAK 
TWA: 50 ppm (345 mg/m’) 
Category II: substances with systemic 

effects 
Half-life: < 2 hr 
Peak Exposure Limit: 100 ppm. 30 min 
average value, 4lshiB 

irritation and anesthesia. 
Human, lung: 100 mg/L caused unscheduled DNA synthesis. 
Rak oraL LD,: 3005 mgkg; caused somnolence, tremor, 
andataxh. 

Ra& iuhalatiou, TC,,,: 200 ppmla hr given intermittently 
over 2 yarn produced leakania and ksticalar tumors. 

Rabbit, eye: 162 mg caused mild irritation. 
Rabbit, skin: 810 mg/24 hr caused severe irritation. 

I * See NIOSH, RIECS (ICX3WlOOO). fcr additional irritatioa, mutatioa, rqrcdu&ve, tumcrigeaic, &toxicity data. 
:@&&dn 3, physid Data::,r~.~.::::.;;:.IIii;:::,‘.: I:: .;:+$: .:.., -j;.:: :::: ;,; :::::~i.~:i-‘.::~.: ..: ; ~~.::‘j,,::-_~~~:i,~.l.::.:,,.i::i.!:-,.:~.~~:~,~.~~~~;,:i~..;-i:.~~~~~:-~.:,~.:i . . :Ij 
Boiling Point: 250 ‘F (121.2 ‘C) Density: 1.6311 at 59 ‘F ( 1514 ‘C) 
Freezing Point: -8 ‘F (-2335 ‘C) Water Solubility: 0.02% at 77 ‘F (25 ‘C) 
Vapor Prcssurr: 13 mh Hg at 68 ‘F (20 ‘C) Other Solubilities: Miscible with alcohol, ether. benxene, chloroform, and oils. 
Surface Tension: 31.74 dyne/cm at 68 ‘F (20 ‘C) Odor Threshold: 47 to 71 ppm (poor warning properties since olfactory fatigue 
Viscosity: 0.84 CP at 77 ‘F (25 ‘C) is probable) 
Refhction Index: 1.50534 at 68 l F (20 ‘C) EvaporatSon Ratez 0.15 gal/f&lay at 77 ‘F (25 ‘C) 
Molecular Weight: 165.82 Saturated Vapor Density (Air = 0.075 lb@ or 1.2 kg/& 0.081 lb/g or 1.296 kg/m3 

Appearance and Odor: Colorless liquid with an ether-like odor. 

~‘Seclion4, Fireand.ExpiosionData ..: ,. .: .‘.. : .: :. . . : ~YL:~::~.;.:~ .:.i: .;.!: .;.:ji::.: :.. .::. 
likrlr Point: Nonflammable 1 Autoignition Temperature: Nonflammable 1 LEL: None reported 1 UEL: None reported 
bthguishing Media: For small fires, use dry chemical. carbon dioxide (COJ. For large fires, use water spray, fog, or regular foam. 
Unumal Fire or Explosion Hgurds: Vapors are heavier than air and collect in low-lying areas. 
Special Flrcflgbtlng Procedures: Because fire may produce toxic thermal decomposition producrs. wear a selfcontained bmathing apparatus 
(SCBA) with a full facepiece operated in pressuredemand or positive-pressurn mode. Apply cooliig water to sides of container 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 
Stability/Polymerization: Perchloroethylene is stable up to 932 ‘F (500 ‘C) in the absence of catalysts, moisture, and oxygen but deteriorates 
rapidly in warm. moist climates. It is slowly decomposed by light. Amine or phenolic stabilixers are usually added. Hazardous polymerization 
cannot occur. Chemical Incompatibilities: Slowly (faster in presence of water) corrodes ahnninum, iron. and zinc. It is incompatible with 
chemically active metals (i.e., barium. beryllium, and lithium (explodes with lithium shavings), strong oxidii sodium hydroxide, caustic soda, 
potash, and nitric acid. Perchloroethylene forms an explosive mixture with dinitrogen tetraoxide and reacts with activated charcoal at 392 ‘F (200 
l C) to yield hexachlomethane and hexachlorobenzene. Conditions to Avoid: Contact with moisture and incompatibles. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of perchloroethylene can produce carbon dioxide and toxic chlorine, 
hydrogen chloride. and phosgene gas (also produced by contact with UV light). 

Section 6. Health Hazard Data 
Carchgenicity: Perchloroethylene is listed as a carcinogen by The IARC (Group 2B. animal sufficient evidence. human inadequate data)!‘ti) 
NTP (Class 2. reasonably anticipated as a carcinogen. with limited human evidence and sufficient animal evidence)$tes) NIOSH (Class-X, 
carcinogen defined with no further explanation), (la) and DFG (MAK-8. justifiably suspected of having carcinogenic potential)(‘@). There is 
some controversy regarding human carcinogenicity because even though there is an increased number of cancers of the skin. colon. lung. 
mogemtal tract and lympho-sarcomas; the dry cleaning workers studied were also exposed to other chemicals. Summary of Rlslux Perchloro- 
ethylene is stored in the fatty tissue and slowly metabolized with the loss of chlorine. The half-life of its urinary metabolite (trichlomacetic acid) 
is 144 hours. Perchloroethylene exerts the majority of its toxicity on the centml nervous system causing. symptoms ranging from tight- 
headedness and slight ‘inebriation’ to unconsciousness. Liver damage is possible after severe acute or mmor long-term exposure. It has a 
synergistic effect with toluene. continue on next pge 
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Section 6. Health Hazard Data,continued 
Medkal Conditions Aggravated by Long-Term Rxposum: Nervous. liver. kidney. or skin disorders. Target Organs: Liver. kidney, eyes. 
upper respiratory tract. skin, and central nervous system. primary Entry Routes: Inhalation snd skin and eye contsct. Acute Effects: Exposure to 
high levels can cause liver damage which may take several weeks to develop. Vapor exposum can cause slight smarting of the eyes and thmat (in 

m~ high concentrations). In human studies, exposum to 2000 ppm/5 min caused mild CNS depression: 600 ppm/lO min caused numbness around the 
louth, dizziness, and incoordination; 180 ppfl hr caused mild eye. nose, and throat irritation. flushing of the face and neck, headache, somno- 
ma, and slurred speech. Skin contact may produce dermatitis because of perchlomethylene’s defatting action (more common after repeated 

exposure). Direct eye contact causes tearing and burning but no permanent damage. Ingestion is mm but can cause irritation of the lips, mouth ad 
gastrointestinal tract irregular heartbeat nausea I% vomiting diarrhea (possibly blood stained), drowsiness. unconsciousness, and rifk of puho- 
nary edema (fluid in lungs). Chronic Effects: Prolonged exposure can cause impaired memory, extremity (hands, feet) weakness, peripheral 
neumpathies, impaired vision, muscle cramps, liver damage (fatty degeneration, necrosis, yellow jaundice, and dark urine) and kidney damage 
(oliguric uremia, amjesfion and granular swelling). 
FIRST AID Rescuers must not enter areas with potentiaUy high peddoroethykne kvek without a se&contained breathing apparatus. 
Eyes: Do not allow victim to tub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts of 
water until transported to an emergency medical facility. Consult a physician immediately. Skin: Quicwy 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. 
Inhaiation: Remove exposed petson to Besh air and suppott breathing as needed Never adminirtcr u&nalinr Ingestion: Never give anything by 
mouth to an unconscious or convulsing person. Contact a poison control center and unless otherwise advised, have that cons&ru uad ufen person 
drink 1 to 2 glasses of water. then induce vomiting. Be sure victims head is positioned to avoid aspiration of vomitus into the lungs. Note to 
Physicians: Monitor level of consciousness, EEG (abnormalaties may indicate chronic toxicity), blood enyme levels (for 2 to 3 wk after expo- 
sure), EKG, adequacy of respirations & oxygenation. and liver and kidney function. BEZs: C$& io expired air (10 ppm). sample prior to last shift 
of work week; C+& in blood (1 mg/L). sample prior to last shift of work week; trichlomacetic acid in urine (7 mg/L). sample at end of workweek. 

Section 7. Spill, Leak, and Disposal Procedures : 
Spill/Leak: Notify safety personnel, isolate and ventilate area. deny enlay. and stay upwind. Shut off ignition sources (although noncombustible, it 
forms toxic vapors from thermal decomposition). For small spills. take up with earth, sand, vermiculite, or other absorbent, noncombustible 
material and place in suitable containers for later disposal. For large spills, dike far ahead of spill and await reclamation or disposal. Report any 
release in excess of 1 lb. Follow applicable OSHA regulations (29 CFR 1910.120). Environmental Transport: If released to soil, perchloroeth- 
ylene evaporates and some leaches to groundwater. It may absorb slightly to soils with heavy organic matter. Biodegradation may be important in 
anaerobic soils. In water, it is subject to rapid volatilization with an estimated half-life from <I day to several weeks. In air, it exists mainly in the 
vapor-phase and is subject to photooxidation with a half-life of 30 minutes to 2 months. Ecutoxicity Values Guppy (Poe&a rcticu&ru). LCss = 
18 ppmf7 days; fathead minnow (Pimephdes promelcas), LCm = 18.4 mg/IJ96 hr. flow through bioassay. Dloaal: Consider recovery by distilla- 
tion. A potential candidate for rotary kiln incineration at 1508 to 2912 ‘F (820 to 1600 ‘C) or fluidiied bed incineration at 842 to 1796 l F (450 to 
980 ‘C). Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 26133): No. U210 

OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000. 

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable 
Quantity (RQ). 100 lb (45.4 kg) [* per CWA Sec. 307 (a)] 

Table Z-l-A) 

‘ARA Extremely Hazardous Substance (40 CFR 355). TPQ: Not listed 
Asted as a SARA Toxic Chemical (40 CFR 372.65) 
&&on& Spe&l~ote&onDa~ . . . . ., : ;::: :: :...:...:.:,:;.. : .,.., . ..+ :. .. 

Goggles: Wear a faceshield (8 inch minimum) per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because contact lens use in 
industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA 
respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For any detectable concentration, use a 
supplied-air mspirator or 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 respirators do not protect wohrs in 
oxygen-deficienr utnwspheres. If respirators are used, OSHA requires a respiratory protection program that includes at least: medical certification, 
training. tit-testing. periodic environmental monitoring, maintenance, inspection. cleaning, and convenient, sanitary storage amas. Other: Wear 
chemically protective gloves, boots, aprons. and gauntlets made of butyl rubber, Neoprene, or Viton to prevent skin contact. Ventilation: Provide 
general and local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL (Sec. 2). Local exhaust ventilation is 
preferred because it prevents contaminant dispersion into the work area by controlling it at its source.(‘03) Safety Stations: Make available in the 
work area emergency eyewash stations, safetylquickdrench showers. and washing facilities. Contaminated Equipment: Separate contaminated 
work clothes from street clothes and launder before reuse. Remove this material from your shoes and clean personal protective equipment. 
Comments: Never eaf 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: Prevent physical damage to containers. Store in a cool dry. well-ventilated area away from sunlight and incompatibles. 
Do not store sludge from vapor degreasers in tightly-sealed containers and keep outside until disposal is arranged. Engineering Controb: TO 
reduce potential health hazards, use sufficient dilution or local exhaust ventilation to conuol airborne contaminants and to maintain concentmtions 
at the lowest practical level. Check stabilizer levels frequently and ventilation equipment (air velocity, static pressure, sir valve) at least every 3 
months. Install an air dryer in ventlines to storage tanks to prevent moisture fmm rusting and weakening the tank and contaminating or discoloring 
itu contents. Purge all tanks before entering for repairs or cleanup. Build a dike around storage tanks capable of containing all the liquid. Ground 
m&s to prevent static electricity. Administrative Controls: Consider preplacement and periodic medical exams of exposed worka?. that 
emphasize liver, kidney, and nervous system function. and the skin. Alcoholism may be a predisposing factor. 

Transportation Data (49 CPR 172.101) 

DOT Shipping Name: Tetrachlomethylene 
DOT Hazard Class: 6.1 
ID No.: UN1897 
POT Packing Group: RI 
KIT Label: Keep away from food 

Packagiig Authorizations 
a) Exceptions: 173.153 
b) Non-bulk Packaging: 173.203 
c) Bulk Packaging: 173.241 

Quantity Limitations 
a) Passenger Aircraft or Railcar: 60 L 
b) Cargo Aircraft Only: 220 L 
Vessel Stowage Requirements 
a) Vessel Stowage: A _.-. .- 

Special Provisions (172.102): N36. Tl b) Other: 40 

MSDSCollrcrion Rcfewnca: 26.73. 100. 101. 103. 124. 126.127. 132, 133.140, 148. 149, 153. 159. 163,164. 167. 168. 171, 174, 175.176. 180. 
Prepad bv: M Gannon. BA: Industrial Hygiene Review: D Wilson. ClH: Medmd Review: W Silvermao. MD . 
~ght01992hyCimiumPublirhagCorpannn. ~llr~irrIrra~oori~,~br~g~mu~bitcd s~ar~co~ullubili~dinfamrdmbrrrmfacbca-r~ 
n-y the ptlemefl mpclmbilily. Amoqh feaombk ace b hmm trLaa in (be pcpatim of such iafarmuim G&m PoUisMog CapontioaeM m  wmaabca, mmkcs co tepmsmalion. lob asnut 
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Genium Publishing Corporation Material Safety Data Sheets Collection: 
OneGenium Plaza 317 Schenectady, NY 123064690 USA ;tl~l~eo. 

(518) 377-8854 Issued: 8/79 Revision: E, 9192 Errata: 394 

Section 1, Material Identification- .; 43 
roiuene HLIhCEid Description: Derived from petmleum i.e., dehydmgenation of cyclopataffii fractions followed by the 
uvmatizatidn of sa&ted ar&natic hydrocarbonsor by fractional d&ill&on of coal-& light oil and puritied by rectifica 

R 1 NFpA 
I 3 

ion. Used widely as a solvent (replacing benzene in many cases) for oils, resins, adhesivea, natuml rubber, coal tar, asphalt, S 2’ 
$tch, acetyl celluloses. cellulose paints and varnishes; a diluent for photogravure inks, raw material for organic synthesis 
myI & benzilidene chlorides, saccharine, ‘INT, toluene diianate. and many dyestuffs). in aviation and high octane 

,KSd 
49 

2 3 ,, 
_ 

mtomobile gasoline. as a nonclinical th&mometer liquid and suspension solution for navigational instruments. absorpioll 

Dther Designations: CAS No. 108-88-3. Methac&, methylbenzene, methylbenzol, phenyhnethane, toluol, Tolu-sol. 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Bllycn’ C;rridccn) for a suppliers list P”z., GlKAC 

Cautions: Toluene is an eye, skin. and respiratory tract irritant becoming narcotic at high centrations. Liver and kidney damage ii 03 
has occurred. Pregnant women chronically exposed to toluene have shown teratogenic effects. Toluene is highly flammable. PPE-set s 

Section 2. Ingredients and Occupational Exposure Limits : . . 
Toluene. c 100%; may contain a small amount of benzene (- 1%). xylene, and nonammatic hydrocarbons. 
1991 OSHA PELS 1992-93 ACGIH TLV (Skin) 1985-86 Toxicity Data? 
8-hr TWA: 100 ppm (375 mg/m’) TWA: 50 ppm (188 mg/m3) Man, inhalation, TC,,: 100 ppm caused hallucinations. 
lS-min STEL: i50 ppm (560 mg/m3) 

1990 IDLH Level 
2000 wm 
1990 NIOSH RELs 
TWA: 100 ppm (375 mglm’) 
STEL: 150 ppm (560 mg/m3) 

1990 DFG (Germany) MAK’ 
‘IWA: 100 ppm (380 mg/m3) 
Half-life: 2 hr to end of shift 
Category II: Substances with systemic effects 
peak Exposure Limit: 500 ppm, 30 min 

average value, Zshift 

and changes in mo& activity and changes in 
psychophysiological teats. 

Human. oral. LDb: 50 m@g; toxic effects not 
yet lwiewed 

Human, eye: 300 ppm caused irritation. 
RaS oraL LD,: 5000 mg/kg 
Rat liver 30 ttmol5 caused DNA damage. 

* Amilable i&mation suggests dunage to the developing fetus is probable. 
pee NlcsH, RTECS @tmmooo,, far additional idAliO& nnmioo, repcductive, and toxicity data 

&$on3, physi&ma :,: .,.:.::::; .,:,. $,; . . . . ‘I::‘.. : . . . . : ,..ii . . . ..~~.,,;::~j,; y... j::::,: j; ,,., ~.i~;‘.,,;‘~:~~-,::.:’ .,,i;;.:.: -:..:.. .: :,, 1. : :: :.j 

8oillng Point: 232 ‘F (110.6 ‘C) Water Solubllty: Very slightly soluble, 0.6 mg/L at 68 ‘F (20 ‘c) 
Melting Point: -139 =I? (-95 ‘C) Other Solublltlesz Soluble in acetone, alcohol, ether, benzene, chloroform, glacial acetic 
Molecular Weight: 92.15 acid petmleum ether. and carbon disulflde. 
Density: 0.866 at 68 l F (2014 %) VaporRasure:22mmHgat68’F(20’C);36.7mmHgat86’F(30’C) 
Surface Tension: 29 dyneJcm at 68 ‘F (20 ‘C) !htumted Vapor Density (Air = 0.075 lb/f@ or 1.2 kg/n& 0.0797 lb/@ or 12755 kg/m3 
Vbeosity: 0.59 CP at 68 ‘F (20 ‘C) Odor Threshold (mnge of all referenced values): 0.021 to 69 ppm 
Rdkactlon Index: 1.4%7 at 20 *C/D 

Appearance and Odor: Colorless liquid with a sickly sweet odor. 

Section 4. Fire and Explosion Data ‘.. .. :’ : . . . . . . i :: : .;.; ./‘..A 
Flasll Point: 40 ‘F (4.4 ‘C) cc 1 Autoignition Temperature: 896 l F (480 ‘C) 1 LEL: 1.27% v/v 1 UEL: 7.0% v/v 
Eaingulshing Media: Toluene is a Class lB flammable liquid. To fight fire. use dry chemical carbon dioxide, or ‘alcohol-resistant’ foam. Water 
spray may be ineffective as toluene floats on water and may actually spread fue. Unusual Fire or Explosion Hazards: Concentrated vapors are 
heavier than air and may travel to an ignition source and flash back. Container may explode in heat of fira Toluenes’ burning rate = 5.7 mm/min 
and its flame speed = 37 cm/set. Vapor poses an explosion ti indoors, outdoors. and in sewers. May accumulate static electricity. Special 
F&-lighting Procedures: Because fuc may pmduce toxic thermal decomposition products. wuu a self-contained breathing apparatus (SCBA) 
with a full facepiece operated in pressun-demand or positive-pressure mode. Structural fireflghtds protective clothing provides only limited 
protection. Apply cooling water to sides of tanks until well after fire is out Stay away from ends of tanks. For massive firr in cargo area, use 
monitor nozzles or unmanned hose holders; if impossible. withdraw from fire and let bum. Whhdraw immediately if you hear a rising sound fmm 
venting safety device or notice any tank discoloration due to fire because a BLEVE (boiling liquid expanding vapor explosion) may be immiient 
Do not release runoff from fue control methods to sewem or waterways. 

Section 5. Reactivity Data 
StabilitylPolymerization: Toluene is stable at room tempemture in closed containers under notmal storage and handling conditions. Hazardous 
polymerization can’t o&ur. Chemical Incompatibilities: Strong oxidizers. concentrated nitric acid. nitric acid + sulfuric acid, dinitmgen tetmxide. 
&er perchlorate. bromine @ifluoride, tetranitmmethane. and 1.3-dichlo~5j-dimethyl-2.4-imidatolidi. Conditions to Avoid: Contact with 
b inn&ion sources, or incompatibles. Haxardous Products of Decomposition: Thermal oxidative decomposition of toluene can produce carbon 
dioxid;. and acrid, irritating smbke. 

Section 6. Health Hazard Data 
Carcinogenicity: The IARC.(lti) NTP>‘69) and OSHA(l”) do not list toluene as a carcinogen. Summary of Risluz Toluene is irritating to the eyes. 
uose. and respiratory tract. Inhalation of high concentrations produces a narcotic effect sometimes leading to coma as well as liver and kidney 
damage. 93% of inhaled toluene is retained in the body of which 80% is metabolized to benzoic acid, then to hippuric acid and excreted in urine. 
The remainder is metabolized to o-cresol and excreted or exhaled unchanged. Toluene metabolism is inhibited by alcohol ingestion and is synergis- 
tic with benzene. asphalt fumes, or chlorinated hydrocarbons (i.e. perchloroethylene). Toluene is readily absorbed through the skin at 14 to 23 mg/ 
cm2/hr. Toluene is absorbed quicker during exercise than at rest and appears to be retained longer in obese versus thin victims; presumably due to it! 
lipid solubility. There is inconsistent data on toluene’s abiiity to damage bone marrow; &tonic poisoning has resulted in anemia and leucopenia witl 
biopsy showing bone marrow hype-plasia. These repotTa are few and some authorities argue that the effects may have been due to benzene contami- 
nants. Chronic inhalation during pregnancy has been essociated with teratogenic effects on fbe fetus including micmcephaly, CNS dysfunction. 
attentional deficits. developmental &lay + language impairment growth retardation, and physical defecg including a small midface. short palpebra 
ftssures. with deep-set eyes. low-set ears. tlat nasal bridge with a small nose, micrognathia and blunt fmgertips. There is some evidence that toluenc 
causes an autoimmune illness in which the body produces antibodies that cause inflammation of its own kidney. continue *?I next p, 
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Section 6. Health Hazard Data 
Medical Conditions Aggravated by Lung-Term Exposure: Alcoholism and CNS. kidney, skin. or liver disease. Target Organs: CNS, liver. 
kidney, skin. Primary Entry Routes: Inhalation, skin contact/absorption. Acute Effeetsr Vapor inhalation causes respiratory tract irritation. fatigue, 
weakness, confusion. dizziness. headache dilated pupils, watering eyes. nervous- insomnia pamsthesis, and vertigo progressing to narcotic coma 
Death may result from cardiac arrest due to ventricular fibrillation with catecholamines loss. Liquid splashed in the eye causes conjunctival irritation. 
“--~sient corneal damage and possible burns. Prolonged skin contact leads to dtying and ftssuted detmatitis. Ingestion causes GI tract irritation and 

uoms amo&ted with inhalation. Chronic Effects: Symptoms include mucous membrane irritation, headache, vertigo. nausm appetite loss and 
,bol intolerance. Repeated heavy exposure may result in encephalopathies (cerebellar ataxia and cognitive dysfunction), liver enlargement, and 

kidney dystrophy (wasting away). Symptoms usually appear at workdays end, women at weeks end and decmase or disappear over the weekend. 
FIRST AID Eyes: Do not allow victim to rub or keep eyes tightly shut Gently lift eyelids and flush immediately and continuously with flooding 
amounts of water until transported to an emergency medical facility. Consult an ophthalmologist immediately. Skim Quic& 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 to 
fresh air and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or convulsing person Contact a poison control 
center and unless otherwise advised, have that conrcious ond alert person drink 1 to 2 glasses of water to dilute. Do not induce vomiting because of 
danger of aspiration into the lungs. Gastric lavage may be indicated if large amounts ate swallowed; potential toxicity needs to be weighed against 
aspiration risk when deciding for or against gastric lavage. Note to Physicians: Monitor car& function. If  indicated use epineplxine and other 
camcholamines carefully, because of the possibility of a lowered my-dial threshold to the armythmogenic effects of such substances. Obtain CBC, 
electrolytes, and urinalysis. Monitor arterial blood gases. If  toluene has > 0.02% (200 ppm) benzene, evaluate for potential benxene toxicity. BEI: 
hippuric acid in urine, sample at shift end (2.5 g/g cteatinine); Toluene in venous blood. sample at shift end (1 .O mg/L). 

Section 7. Spill, Leak, and Disposal Procedures 
SpiWLeak: Notify safety personnel, isolate and ventilate area. deny entty. and stay upwind. Cleanup personnel protect against i&alanon and skin/eye 
contact Use water spray to cool and disperse vapors but it may not prevent ignition in closed spaces. Cellosolve, hycar absorbent materials, and 
fluorocarbon water can also be used for vapor suppression/containment Take up small spill with earth. sand. wxmiculitc, or other absorbent, 
noncombustible material. Dike far ahead of large spills for later reclamation or disposal. For water spills, (10 ppm or greater) apply activated carbon at 
10X the spilled amount and remove trapped material with suction hoses or use mechanical dredg&ifts to remove immobilized masses of pollutants 
and precipitates. Toluene can undergo fluidixed bed incineration at 842 to 17% ‘F (450 to 980 ‘C). rotary kiln incineration at 1508 to 2912 ‘F (820 to 
1600 ‘C). or liquid injection incineration at 1202 to 2912 ‘F (650 to 1600 ‘C). Follow applicable OSHA regulations (29 CFR 1910.120). Ecntoxfcity 
Values: Blue gill, LCsc = 17 mg/Lt24 hr. shrimp (Crungonfracis coron). Lt& = 4.3 ppnu% hr; fathead minnow (Pintephaks prom&s), LCx, = 36.2 
mg/y% hr. Environmental Degradation: If  released to land, toluene evaporates and undergoes microbial degradation. In water, toluene vola~~ 
and biodegrades with a half-life of days to several weeks. In air. toluene degmdes by reaction with photochemically produced hydmxyl radicals. 
Disposal: Treat contaminated water by gravity separation of solids, followed by skimming of surface. Pass through dual media f&ration and carbon 
absorption units (carbon ratio 1 kg to 10 kg soluble material). Return waste water from backwash to gravity sepamtor. Contact your supplier or a 
licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U220 

osHADesignations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Zl-A) 

SARA Extremely Hazardous Substance (40 CFR 355). TFQ: Not listed 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 1000 lb (454 kg) 
-J* per RCRA, Sec. 3001; CWA, Sec. 311 (b)(4); CWA Sec. 307 (a)] / :: xi as a SARA Toxic Chemical (40 CFR 372.65): Not listed 

,.xti on 8. Special Protection Data 
Goggles: Wear protective eyeglasses with shatter-resistant glass and side-shields or chemical safety goggles, per OSHA eye- and fac6ptotection 
regulations (29 CFR 1910.133). Because contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional 
advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH- 
approved respirator. For < 1000 ppm. use any chemical cartridge respirator with appropriate organic vapor cartridges. any supplied-air respirator 
(SAR). or SCBA. For c 2000 ppm, use any SAR operated in continuous-flow mode, any SAR or SCBA with a full facepiece, or any air-purifying 
respirator with a full facepiece having a chin-style, front or back mounted organic vapor canister. For emergency or nonroutine operations (cleaning 
spills. reactor vessels. or storage tanks), wear an SCBA. Warning! Air-punfiing respirators do not protect workers in oqgen-akjicient 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 convenienf sanitary storage areas. Other: Wear chemically protective 
gloves, boots, aprons. and gauntlets to prevent skin contact Polyvinyl alcohol with a bteakthtough time of > 8 hr. Teflon and Viton are recom- 
mended as suitable materials for PPE. Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentrations below 
the OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its 
source.(‘%Jafety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showas, and washing facilities. 
Contaminated Equipment: Separate contaminated work clothes from street clothes and launder before reuse. Remove toluene from your shoes and 
clean PPE. Comments: Never ear, drink, or smoke in work areas. Practice good personal hygiene after using this materi& especially before eating, 
drinking, smoking, using the toilek or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Prevent physical damage to containers. Store in a cool. dty, well-ventilated area away from ignition sources and incom- 
patibles. Outside or detached storage is preferred. If  stored inside. use a standard fiammable liquids warehouse, room. or cabinet To pmvent static 
sparks. electrically ground and bond all equipment used with toluene. Do not use open lights in toluene areas. Install Class 1. Group D electrical 
equipment. Check that toluene is free of or contains < 1% benzene before use. Engineering Controls: To reduce potential health hazards. use 
sufficient dilution or local exhaust ventilation to control airborne contaminants and to maintain concentrations at the lowest practical 1eveL Adminis- 
trative Controls: Adopt controls for confined spaces (29 CFR 1910.146) if entering areas of unknown toluene levels (holes, wells, storage tanks). 
Consider preplacement and periodic medical exams of exposed workers that emphasize the CNS. liver, kidney, and skii. Include hemocymmetric 
and thrombocyte count in cases where benzene is a contaminant of toluene. Monitor air at regular intervals to ensure effective ventilation. 

DOT Shipping Name: Toluene 
DOT Haxard Class: 3 

Yo.: UN1294 
i Packing_Gmuq:-11. . _ . . 

Transportation Data (49 CFR 172.101) 
Packaging Authorizations Quantity Limitations Vessel Stowage Requirements 
a) Excepttons: 150 a) Passenger Aircraft or Railcar: 5L 
b) Non-bulk Packagin : 202 

;%&Stowage: B 
.- 

c) Bulk Packaging: 24 1 
b) Cargo Aircraft Only: 6OL 

I 
,I‘ Label: tuunmable Lrquia 

Special Provbiom (172.102): Tl 
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?AtE t OF c 
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FRO~~CT HAYS: r~,“~fffn azczmo CASOLZHE 
. . 

n~suman tsnf Ha: fz,ir~i2302 

. . 

F 

! . 

. 

FRUDUCi 
. . . 

HA%: ?R~!UZt UHLUDED GiSDLIHE 

frHnHws: 
u;3~$,“~* ?RZXTJZ UHLEADa: PR='Wn UHLEADED 

ti =; SUPZX UHLEADa CASDLIHE; SUPEX-?! 
LEAD FXEE. GASULIHE . 

twiUFACZXR~ / DfSixI3UTa~: 
euiunia~ aft camwr 
5s9 sa!IiH t!AIH SiREEi 
FiHDLAY. OH 
45340 

ISEZGEHC MUHE Hlm~S: 
c4191 4229tftl, cHARATHOHl 
c3aa 42+9saa ccHEmzs21 

CHEZC.aL F&ZfLY: ?zixULEm lfYnuuCA,RiaH US HO= P!*IKE 
cHE?IcAL Fi;iL',uLA: KxiUZE PRODUCT CDDE: 

SECiiOH 2 - PH7SIcAL PRCPExfIz5 
. 

VAPOR PREfSURE 
l 414-776 Rz HC a frrOF . 

PX THFJRRAiIOH: PH: H-A- AT COHC. 
. APPEARXncE: RED 01 CLEAR LIQUID ODOR: CASULIHE ODOR 

SEciiaH 3 - PIRE AHD ~LiIDN KAZASZD DATA 
. 

&iiHGUISHZHG tE3iA: 

CLASS 8 FiRE ZTIHGUISiiHG t!EDIA WC!4 AS HALaH. Ufr OR DRY 
CHEXIUL Wt 3EUSED. FIE mii~ smut 3~ AREZP~~ atim 3’: 
rciDSE KXO ARE ADEQUATELY fiUIHEDs 

S?ECZAL FZiZE FimHG IHSTitUCiIcIHS: 

FLASHEAC HA7 OCZIR ALUHG VAPOR TiUiL. AVOID US: GF SOLID YAiZ 
3nsus. XAia RAY BE XliEZXiIVE IN #iIHGUI'S8IHG LOU FLASH PUIHT 
FiRE3. 1tE UH 3E Usa TU CUGL UPUS= SURFACE3. AVOIZI ECC=SwnE .-..-- . 
XATEiz strur APPLIuTSaH. 

. 
. 

. . 

i 

. . 

c 

. 

. 

. 
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STASIL~: TXE RA~EXIAL q FABLE Ai to F. .7bUtz ?REiSURE 
cmDzTzans Ta AvazD: . . 

. . . 

PEZCEST RAHGE TLV . 

sS.OO- to-au 

Lao- 10.00 

3auxcE: 

. 

: . 

. . 
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UrRPLS= ?UXiURE OF PARAFFIHTC, CTtlCPAIUFfIXfC, OL~iHSC AXD ARCt!!TSC 
mRuuRsaXs CPRE20tfxHAKrLT Cecx3. . 
UMM 
UXTASHS SmLL AMUHTS OF DE AXD aixs ADDITIYES cca-a23 Mxsx ARE 
HOT UNSIDRD XCIURIIUUS Ai THE CZlClIiiuTIOHS USED. . 

SECTIOH f - PUTEXiiAL HEALTH ESE:CiS . 
. 

I 
IX3 e l 

ErE IRRZTATZOX ruy RESULT RDn C3XTACi SETH: TXE LXCUZD OR EZ?OSUUE 
Ta- QPUR caxczxTiUTIaxs ABOVE TxiE nv. . sxIli= . 
rROLOXGw aR RE?EATED LIQUID COXiACT CAX DEFAT THE SWf-- AiD LEAO TO 
ImAiSOH AXWOR DEZATITIS. . 

, ftmfnxax: 

I 
~USURE TU VAPOR CDXC,RTZATfCHf aC=fHG ZQaa PPC! CAB CAUSE 
RSSPIRnATORY IRRITATSGX, HEADACHE, DIZZZXESS. XAUSEA AXD LOSS-OF 
cnaunxziAixax, XTGXR COXC,ElTZATiOXS PlAY CAUSE LOSS OF CUXSCfOUS- 

EATX RESULTIHG FZh IESS. URnfAt SEifsiTiaiiOH* csri Ax0 I . 
c RESPXRATORY FAZLURE. 

ZXTO TliE LUXGS 
fXGESiZUH RAT RESULT IX XAUS3. VU?lITIXG, DIARRX~ AX0 
RESifESSXESS - ASPIiUiiOX CSREATXXXG~ OF VWGUS . 
RUST BE AVOID= AS EYN tty(Lf QUAXTTTI 
CXZ!!CAL PHE%Z!fITIs AHD PUKlOXAZtY DEMAE!lO 

l -5 

: 

. 

. . 

. 

. . . ..wm . 

. . . 

. . 

. 

: 
i 



.= m MTRIAf fA= DATA SHE5 -- 

. 
SECifUtf S - PUTEmIAL HEALTX EFFECTS CCsvTl . 

I- 
P 

. : 

. 
ADDITIUHAL TaxTcxy IHFORriATIaH: . 

. 
ia WR fnmtmati rtixxm simfzs nm mtr VAPURTZEO crsa:tfnE 
(67, 292 L 2as6 pm p~anufz3 fmf,zr DAPtAcx mn mxm nnaixs IH 
PALE RATS Wi HUT IH FZ'!!LE RATS aR P!fT AHLI FE?IAtE PZCE. FZ!!tE 
PfICE D!EVE!.DPED A SLIGXTL': HIaER IHC:DNCE OF LIVR TUMRS Ut’LPARE3 
TO C3HTRULS AT THE HIGHEST OtPUSURE LEVE?.. RESULTS FROn SUlfEQUE?4T 
SCfEXiIFZC SNDIES SUGGEX THAT fnE UJHE? DAtSCE AHD PRUtAJLY 
TnE KTDHZY TtmaR RESPUHSE ARE UHIQUE Ta TEE ruLE RAT. TIiE xaLatzc 
SIGHIfiCAHCE OF THE lWUSE LIVR TUMR RE3PUHSf IX TER.3 OF BWlAH 
HEALTH Is quaTramstt 

REPEAT= OR PRataKG& mUSURE Ta BE?fZZtE EYEX AT REtAiIVELY LOS 
C3XCE?fiRAiIOHS r!!Y CAUSE tEizfauS IHJURY TO BtauIFFuRmfC ORGAN. 
SIttfIFiCAXT CHRaHfC mOSURE Ta 1EtlZExE VA?UR KAS tE2 RE?URTED ta * 
PRODUCE VARIOUS BLOOD DISORDERS. RAHtiHG RM AHEXA TO LNKE’IiA 
CMHCRI IH HAN, BE?fZE3E PRODUC3 HlttQRf IN RATS AHD ?fICE IH 
LIFZSnE CHRUHIC TUX.ICfZ STUDIZS, BUT THE RESPQHfE HAS HGT BE3 
C3tfSISTEX-i ACROSS SPECIES, STRA~H, SZt OR ROUTE 0.F UPUSURE. 
AXI?!At STUDIES OH tE?fZE?fZ HAVE DEIOKSTRAT~ IlzUHE TaZCITr, 
TESTICULAR EFFECTS AHD AtmTIOHS fH RE?RaDUCTIYE CYCLES, E"kCE 
OF C?lRO?lQSORAL DAMGE OR .OT?iER Ct?RUr,aSCt’X Ctt+HGES, AND E3SRYD.J 
F~GTOXICfTY, EUT HOT TmTGGaICITr, . 

l 

o?EXGEXc: FIRSTAIDPROCEDURZS 

. 
EYE: . - 

. - 
. . 

ftUSH EYES KIiH LARGE A?WHi!S OF UAiZR FUR AT LEAST Z5 tZIHUTO. 
IF SYBPiUZS OR 1RRITATIO.Y OCCUR, CALL A PWSICIAH, . 

.’ 

IXXALATIOK: . 

ROVE PRSOH TV FRESit AIR. IF HUT EREATKHG OR IF.XU HEARnaT, 
GIVE ARTIFICIAL RES?tRATiD# OR CARXaPUL.‘?OHART PCtUSCiTATIGH CC?R3, * 
~IATZY CALL A ~tirscai, * 

IHGzsfIaH: . . . .- . * 
NJHNJH~I:;DUCE VGr,ITIHG. DO HUT GZVE LZPUIDS. IEZEXATELY ULL A 

Au . 
. 

SECiIUH 6 - S?ECIAt PRaTECTIaH ~FUR?AiIOH . . 
- 

VNTILATIQH: 
. 

* 

LUCAt OR GE?fRAt E=UYfAUSi REWIR53 IH NCtQS3 AREAS OR UITH 
I~A~EQL~ATE VNTiLATIa?f, . 

. 



. 

. . .~ 
; 

APPxavg a5twfIc vAPUR'C!fE?!XCAL CARiiZiDtE UR fUPPtI9 AIR 
RSPIRATORS SHaUI.9 SE WaRH FOR U?USUP aCEZ2IfiG THE TLV GR ST=. 
QISRVE izwfwa~ PRafwIaH FAc7aR ~RI~RIA CITES rx AHSI 233.2 
C19E5Ul. sZL.F-C3NTAIHE3 tREATHfXG APPARAiUS SHOULD JE USa FUR FZRE 
FIGHTiHG. 

PRUfEtiXVE cLavEs : 

HEUPREX5 HITRILE, vnaH aR ru GtavEf ~32 Rz5~m ait PRafaHta 
SX;ZX e?OSUR% . 

WX~ PRO?ECiIVE EQUIP!‘iiEtfT: 

fecfIatf 7 - SPILL aR LEA]: PBaCEmREs 
. 

EWIROHX?iiAL &FZCTS: 

LXQUID CAH BE.TUXIC TO AWATSC LIFE. 

. 

ST EPS ta SE TAKE3 IH CASE OF SPILL. LEAR OR RELEASE: 

uIniOUTJui%Rn. --- -- - 
RESs;aSc CZfTe Cat-42 

AbVISc L0C.v _.-.- - 
APPROPjiIATZ. 

IF 
UHTAIH LIQUXD m SAND OR SOIL. REUIV%t AliD RETI!R!i 

PURLTC AUAY_, SXiJT OFF SOURCE 0F 'LW IF PUSSI3LE YU DO SU 
E!TnmAiE ALL fCHZTSaH SOURCES, ADVISE !CAiTOXAL 

.iC-bSUt1 IF PRODUCS HAS MRE3 A UATS. 
iiL MD STATE B¶RGEHCY SRViC% AGEHCIES. a 

PREE t19u1n Ta SUURCE- USE SUITASLE SURSMS 73 CLEAH U? RZiZ3UAL 
LIPUID. 

YISTE DISfUSAL t¶EiHaD: 

DiSPUSE OF CZZAHUP t!AiRfALS IH ACCURIIAXCE Ufl"rt APPLICASLE LOCAL, 
STATE AHD FSEXAL REC$I.AfiOHS. 

-. 
; 

SECiIUK t - HAHDLiHG AHD STURACE PRECAlJTfOr(S 

. -- -. 

PRUOUCT SWUULD 3E HAHDLD AHD STORE2 IN ACC3RbAHCE Yx= mDUSti(l 
ACZ?TJ PRACTICES. IH mE AESZtiCEOF WECIFIC LOCAL ,C3DE 
'REQUIREXHTS. W?A. ax-USHA- REQUIRZEXTS SHOULD 3E FULttlUE!L USE 
APPRUPRIAiE GROUHDIHG AHD BOHDfHG PRACTICES, SiURE IX PRUPERLY- 
CtOSZ3 CUXTAIHRS THAT ARE APPROPRIATELY LAIE!.D. DO HUT yvi:,c 
HEAT- RPtr( P~AFS. ff~t~ft~f nR OTJiR faURC3 aF iamiOH, -----_ -~~ -~ 
StiHe C3rlTiCiI &RcisE CJijD-kS4HAL ffYtIE!fE I!ftLUOfXG RE?avAt a 
sUitE3 C:UTifIHG AHD PRWST WASitIXG WiTH SOAP AiHZI UATR. . 

TO 

IF 
. 

i 
. 

. 

. 

.- 



. 

. 

. 

. 

. 

. 

. 

. 
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NF?A HAZARD RATING ’ 
Fi re 

i 
- Exttene 
- Hiqh 

1 

2 - Moderate Toxicity I 0 Reactivity 
I - Slight 
0 - Insignificant 49 

Special 
- ‘ - 

DXVZSION AND LOCUTION---SX^TON I --- < - 
. . ~~v-,sio;l: KENOALL RESSNING COMPFuUY 

ERAOFO.Xl , PENNSYLVANIA 
77 N. KEN0Al.L AVE.,B~O:SkD,PA,ISTO1 

so-‘=6-r)c’r To!,Pz?.lnr Nuz5o-r: (aIs) 3z-5111 
T;;2zssor=rzion Izer=enc*r: C:EMTREC I - (aoo) 424-3300 (U.S. and Canada) 

petroleum hydrocarbon plus additivts 
Foxa 12 : not appi icabl e 
=c~a=tious Dacsixesizion ?roducZs: 

car5011 monoxide and carbon dioxide ftcn burning. 
oxides or’ phos~hotous from burning 
oxides of sulfur 

-;2; 1;- .~nczm3c w-e --- bV ,Xearr r,t;EV frsiiI\ : 
strong oxidizers such as hydrogan peroxide, bromine, and 

zc-: 1 iquid odsr: utcfar 
n-oar~~C3: e---s f 1 iquid co Ic-,: dark 

.a: t0 29 _ 

oil 
green 

ES (2s is\ : not ;?pl icable 
~-~;ilic_-~: w-w-. - Pmduct is stable under nor;;;al conditions 
vises - ;‘1-3 ST’s r= l!JOO~: Greater than or = to 100 

-brown 

. 

chronic acid. 

(C ontinued on next paga) 



N 0. 2 
WITCO flATEKIAL SAFETY DATA SHEET 

none 
~lastr.co +t : (Method Used) Cl eveland ope.rl cup greater than 19O’C (38O’F) 
~l,zrrmzble li3its 2: not agpl icable 

+ nculs;tir.c Ccet?zs : 
OrycSenical at ‘rlatarfog of CO3 ar Faaii 
Chased cmtainers exposs4 to fir2 nay be coaled with wattr. 

+~issi’Jlc! cJncant=~~isns fcir\ : 
If use4 in applications where a zist may be gegerate4, observe a lVA/PEL of 5 
at@ far minetal ail mist (OS% and ACGIH). 

--=ni c e+e1,c’c= OF _ ovo~ex3csz’e: 
Pralonge4 or r?peZitd skin contact may caust dtzixatitis (skin irritation) 

. .&a stcd i - toxlcslocical orzuerttes: 
no data available 

_.. - - attly fi ush with 1 arge quantities of water for a 
minutes and call a physician. 

5-K; ,R c=ntz.rr: Rsave exctss with cloth or gaper. Wash thamuqhl 

least I5 

y with saap and 
Wail?. 

++a7 et; an: Remve victim iO fresh air. Call a physician. 
t* St'~?lOt;&=-: CUniZC', a physZ ci an imedi azeiy . 

Te-t; 7 at’on Tee R$cu irad ft,oc=!. .mechaniczt . saeciall :. 
Local if necassary to saintain allowable PEi(pemissibie exposure limit) or 
iLV( threshhald 1 iii t value) 

p!SJ - - c * - i-544=-y B-J:--,===; on I Suer: 
* 4-t _ twoI: 

Use NIOSir/MS’i.A c,. c a--ified respiratar with duzi organic vapor/nist and particulates 
cartridge i f vapor cmc2n:ra:ian exe,,- =As permissible expasure limit. . 

(CXiinuS4 an next page) 



WITCO MATERIAL SAFETY .O A T A N SHEET '- 

n-=c&~~‘D,s c,, C? aan+?=: -v-.. 

Tt3nsfer bulk a? mixtire into another csntainer. Absorb residue with an inert 
n;attri al such 
in acc3rdancr 

Taste b; sztsz~: 
Oispasa of in 
ra+latians. 

as earth, sand, ar vezziculite. Sweg up and disqasc as sol id waste 
with local, state, and federal rooul ati am. e 

aczgrdance with al I appt iczbie federal, st;to and local 

. 

Q.O.T.: No; Regularsd 
PesozrblP ouanzizv: not applicable 
-9n i c-F,-, Clrfs'~ic=tion: Petroletlm Lubricrtinq Oil 
Sueri Trrzszor-r:ion Notes: 

nane 

Tnis prsduc; dcz not contain any che.aical in su fficient quantity to be subject 
to the rtgar;ins requirllrents of SeBc r-ian 313 of Title Iii of the Super-fund 
kzendr;egts and Reauthorization c A t at' 15% and 40 CFR Pati 372. 

* STATE REfUIATORY INFW?ATiON: 
PcnnsyTvani a Marker And Camunity Right To K.taw Act: This pmduct contains the 
faitawinq iqre4ient(s). 
Hydt=carScn ails CAS. NO. 8020-83-5 
The a4ditive 9 ixzurss in this product have bssn drclarzd a trade sac& by the 
additive manuiac:urzts. 

(Continued an next ;ase) 



-UITCO MATERIAL SAFETY DATA SHEET N 0.2 
/=119=-1- -luIIIIII.I1*-1--IIuIuuIu 

KENDALL, NON-OCERGEKT HOTOR OIL, AK SAE GRAUES PAGE 4 

(COMMENTS cminued) 

Wsare2 9: Robert Kell a 
T-i-?-: m Craup Supervisor, Lubti.cants Testing, Maintmancs, and Saftry 
oricinal Bat%: 0S/l8/81. Sent tg: SCOTi DUNMAR 
$etisian Datq: 04/01/S OHH 
Suuersedes : 04-05-90 S3335 TRIA?JCLE PARK, SUITE 450 

ate Sent : M/21/93 NORCROSS 6A 30092 

We be?ieve the statkents, technical infamation and recomendatians contained herzin 
are rel fable, but they are given without warranty or guarantre of any kind, express 
or fmplied, and we assume no responsibility for any loss, dmage, or expense, direct 
or cmszquential, arising out of their ust. . 
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/l/4. 4 
-.- 

RoiliAq _pd.nt (C) : 200 Sgecffic Gravity: I.0 
vapor ,Fxessure (zzl Eq) : 30 Xeltin5 ?oint: N/X m 
Vapr Oemity: (ab-l):Sot Deternincd Evqcrration Rata: hss/l 
Solubility: soltzble in water Pecmt Volatile by Weiqkt: 44% 
@I: not dctded 
.Ap~ea,ra.nce and Otar : ?uz.zie liquid, ador of rxhbirq alc=kal 

SECTION 4: m .LND mL3SION IUZAZD DATA 

Flash Poi-?c (I) : ui a,m CJ? Flammable Lizits: nat datzzzzi-ned 
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'icrz-2.= ES Oectazcsiticn ?rc-duc=S : C3, C32, SiG2 0 
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IX Fhysial Oata 

San’ag,de.. ...................... z!z=TTc=I5 -1 
zoedc crr*hr (H cl:) ............................... 1 as 

SatiZp +I Wau ................................. am** 

P* ................................................ t7.r 



MAE34L SAFETY DATA SET 
Gexcu PUPAUY. U.S.A. P.0. cc 218~ t+ctxra. ix ttzst-traa 

A IDEfi-IFKATl~N AND EME3EiUCY INFOFiMATiON 

C FRMARY ROLlTES OF E&Y 
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INGEzcizu 
Ii tngusaa. CZ .W7 tncuu vcarfinf: a11 a pnysrciur imeatrt8ly. 

D. FE AUD EXFLOSON !+42,4ED INFCIF~AMATION 



. 

momrattans. -.’ 
- - ..- _- _ -.--.-Be- ------ I 

Pmfansma or racuau sn~n cmtacz ut’,~ tzts :ruset tams ta rmsavm a&in ::Ts. ~estruIy 
rucrns ts tr.‘tfatran uvz cmrxmtxfts: naumvu. Earn= an numan l xcmrtenc8 mr= l vatImol* 
Wxiula~tcal uta. tn~s ;rscz:ct ts pcpc t= :m nmrtzmr m ‘C=9r=stve* nor mn l trrifanf’ 
8y ash uttuta. 

PraCuc e=nzacz t ng cm my8a mmy emus8 my8 Irr: fat t on. 

LtF*ttmr slttn patnttnq sxcimm czncxfmc ty tzrn hmutun Pmtra I mum Znsti z:m. Exxon mnc ozzmrs 
ll8wm maua cat stat Iar pzzu Wit tq o8rrmmn rff-370’ C (320-700’ f) uscal ly ~maacm 
#tn tubaam andor fnin anar In Ir+=.-atzry aie8. mm cogrrm af cucfnc~m~to rmmwmm us 
uuk ta macuatm utta a rmiattvmly let;; latmnt puree. Fe I~llcziltans a? *as8 r8aulu far 
Rwuns Ravr nat 8un cmtmrwnmc. 

Ltartu sz%etes on ot 1s tnmt ar* vaq 1Cf7 va ur=:?n+s*nr nave maun tnrt umsntng trio antasls* 
flrtn uttn saaa ant uafmr Pardon acsl%mz: ans ~mrt!y raaucas tumar farut:on. mu. sauutms 
-tratm mm l C?mafivmmtf of clmmrstrq em sxtn afar amacf. 

Pat8nttal rtsrt ta humns an 08 nin:tt=mc By acsmrvtng gtau uarc prac3tcms mna ~mrranml 
l¶yyg*an* praouurms genera1 1 y rucc .,a0 for :a-. --ormum prscuctt . Sea Sac--on K far -mncu -. 
ptotuairen ma prmuuttons. 

Canutns llgnt Rfcrscaean czmcenmff. Lifmttam szctu ?y tRm hmrtun 
P*zr3lmwn Znstt74to nave snow znmt kctey aammsm mne ktmmy urtcu can oczr 
In aalo rats after prolongu tnnmlat:on mxasuras at l I*VatM ancmnwat to77 
of tuaat guattnm. Ktanays of mta &x hm8la razf umrm un8i~UfM. In8 U.S. 
wr atsw hssassmant Purum nms aneluao sat tzm arlm rat ktmmy tumar ruults 
arm naa r-1 muant Car huaans. Tota I gas0 I trim mxacsurm l I so pracucra 1 tvrr 
wtsara tn Cmrulr nice only. T?m tul taaron of tnmso uta far Rwuns has not 
8men umtmrmtnmu. Clrzatn OwRIRtl. 3uc1 ms nor3ul Roxanw. rrry 8Isa a*+mcz 
trim nuvaus rysum at ntgn -D~:w (8-s.. tcca-rsca pi=). 

l meucz RU 8 lau orcmr o* mufm mraI mnc aat- taxtctcf. 8uZ mtnutm amaunu asotrauu tnta 

mm lungs outnp tnp~tran or vaatttng say cause ntla ta savum puImnul/ lqwlf ma posst8fy 
mm. 

Thts ~mcuct Is juqea to have an mute oral I.230 (raf) grrrtrr Utan 3 o/kg of rWCy wtgrt. 
mu ur aczatm aormr u3a (raoaft) g-mat-r tnmn 3. t6 o/kg of uacy umipt. 

fnnrfrttan of csaaanmntf of mxnmust fms Zurnrng. m as urcan manax ta. may ausm Cuz3 at 

lltpr, anc8nfrafrans. 
Lang-trm rma*atmU mxpasurr of Ianan XFf alrnuls tf un0Ie alms01 mxhxusf rims ruuIfu in an 

trrcrrsti tnc?cm 0C lung -mr. 
*asum u l xnaust fr=tm zumrng mna atmsrf mxnmusa maula Em mtntmttmd. 

~RE-~~3C YCXClL CXUm W4Xa PAY SL -VA= 3’1 W-6 
P*t.rutmua folvrnt~/P8traI- nycrcueens - Srn Cntac: may aFftavatm mn l xtssing CmnattttS. 
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F. FWSICAL DATA -I 

:: 

G REAcTlvm 

mrt Eruact ta staale anu utll naf rwac’: vtalwntly utzn butmr. tbaraus ~~ymmrtratfan 
ul11 nat dc-rp. Avoid antact uttn It.-37g ax1URts suet as I iGute cn1orinm. anarttfataa 
axygmn. saatuat nypocnlartt~. atctua nypectlartt8. cc.. as tnis piaunts a sutauo 
uptastan nears. 

K ENVlRCl~AL UUFOFiMATION 
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1 FfO-ZC-i7ON AND FSECAUTGNS 

.  .  I  

PmsmAL IfYGfsdt 
Mtntmti8 Dr*aL_tng vaccr. dtst or fumes. Awtc t~-%!cmpd or r8uutmU czntacct uizn rtrtn. 

Ramavr cat-amtnatu c!atztng: launcu a.r cp~!aan emfarm m-use. Ruave m-at;%~~rcu 
8nC tRaraugtly e~urt 8ofars re-4s8: Ciawf tf et!-s-14. Ctumr nctn m . 

ccnzact. 8mtcrr Erubts ant mmrls. ana l f mnc a? vcrk pertaa. Proorct Is rmctly -me tram 

sihtn 8y wr8rfmss tune ~tunus ful?auu 8y uasnf~ -rcwIy rttn Saau ane Wter. 

.l. l-RAN5?0RTATlON AND OS+94 REUATE13 !JtEE!. INFORMATION 

tn CanoItana utrn RusrU an0 rtgrt-m-*nou rmutrwenff. u?. faattoutng us-u nrtve marntnps 

aftoufa Pm fana an 8 Iaeml. at11 af tactng or trtveta ,.tng tnts anrpmnt. 

. . 



. 

--- 



IT- 32.5; /7-3292; J ,-&A. 
d7 

- ANSULa mm.-- 
hUFWCf&WlS414%lS4 

MATERIAL SAFER DATA SHEET 
* 

FORAY 
:. 

auux iooJnFfs4 (In man8 bmmn NIIM) 

wm*s ANSUL FiRE PROTECTION. WOiUhALD U.S.. INC. 
Tzigzza 

(718) 735-7411 

-: One Stanton street Marlneue. WI 54143-2542 
Ez 

lnromucMS= 

Safety and Hearth Depanment oam pnpurr June 1.1989 I 

frMoNamoamisyrmnym@~ 

EzT 
fVAThtsisaMixIum 

. 

- N/A 

SECTlON 2 - INGREDIENTS 
PARTA- nAz4maJs lNGmot8NTs 
Pflhoatn- ccunoonanqsl madal and mmmm nun(N): 4c CAsNa. Acan nv Aale Toxicity our 

Muscovite Talc lass then s 12001-26-2 2Omppd’ NDA 

‘Million partichs per cubic toot 

Ammonium Sulfate 0rmterthan10 n8320-2 NM 
I f 

MethyI Hydrogen POlyulOXane bssthanl 6314867-2 NOA 

YeWw Pigment less men 0.1 !546ws-7 NM 

I t 

SECTION 3 - PHYSICAL AND CHEMICAL CHARACTEMSTICS (Fire and Explosion Data) 
.- N/A NJA 

Iy”p”” ruA ’ . I 

_. .. 

U-Freti None 
cmkum~az== 

I 

SECTION 4 - PHYSICAL HAZARDS 7 
slurry: %Ez ii 

t bn&imm IWA . . . 
PAwadz - . 

Inapmoatl~ SLrong alkalis, Mg 
oraanau to rvod): .- 



SECTION 5 - HEALTH HAZAROS c 
lllmsnolcI OSHA nu&ncr, dust limit of IS mg0.43 or ACGIH nuisance dust value of 10 mgtM3 for Vie eight hour 

4 
thmt VaIuoz tfme-waighted average. 

-G “giz 
Mildly iMating for a short period of time. 

skin- May be miidty irritaPlng. 

Nwmlow Treat as a mineral dust. Irritant to the respiratory tracL 

-: Not an expected mitte of entry. 

; 
s;omw momrooM: Transient caught. shortness of breath. 
svmecMu: ciwa62 A Chronic fibrosis of the lung. pneumoconiosis. 
Maid-GumnQ 
Apgrrvu~~Eroorvr 

Aeactlve ainvay 

alomiaIl&u6rrcyaagm 
or PoImuaI: 

N-Toamhqy ‘2 $j 
- s yz : OsHk yE 1 

SECTION 6 - EMERGENCY AND RRST AID PROCEDURES 
tic-= FIush with large amounts of water: if irritation persists, seek Medical attention. 

I 

Wash with soap and water; if irritation persists, seek Medical MMtiOn. 

Remove victfm to fresh air. Seek Medical attention if disaxnfon continues. I 

I f  patient is ~IJS. give large amounts ol water and induce vomiting. sebk Medical MP. 

SECTION 7 - SPECIAL PROTECTION INFORMATION 
fbo~~+~ 

@mwTYPe 
Oust mask where dusthas is pmvaknt, or Tl.V exceeded. Mechanical 61&f rsrpirator if ex~esum is 
proWW- 

Vmrildon: 
._ 

Mm Oiscretiomy - Reammended 

~ exQoeut8. 
~~d~batrferforforngad 

oenr Prolaaive If irritation be worn. 
aahingorEc&mant 

tong sleeves and impetvious gbves should 

SECTION 8 - SPECIAL PRECAUTIONS AND SPILIAEAK PROCEDURES 
-Io&rakm 
InHmuIiitimc 

Should be stored in Original container or Ansul fire extinguisher. 
I 

00 not mix agents. -1 
~IoImTalIminGlm 
-b- 

Q - Sweep up- 

wm oharrrr Oiipose of in complianca with local. state. and fuderal feguiations. 

, 
8 

HAZARDOUS MATERIAL lDEI’JllFlCATlON SYSTEM RATINGS . 

IHAWP INOa: I 

1 sngfnnuvd 
0 MhhaIbIaxml 

LA- 
I 

N/A = Not Applicable NOA I No Data Available 

. _.. . . 
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. . No. 8 

WITCO MATERIAL SAFETY DATA SHEET 
. 

i I=I111DIP*IIIIII3PIIIIIIIIIIIIIIIIIIIIIt-~=**-~*-**-~*~*~~~~*~~~~~~-"1II 

.w &L-E k"LTI-PURPOSE LS GEAR LUBRICANT PAGE I 
i product Code: 473 6752 

NFPA HAZARD RATING 
Fire 

.i 
- Extreme 
- High 

2 - Moderate Toxicity Reactivity 

1 - Slight 
0 - insignificant 

Special 
c ,,,-=--------- v-------y-- 

DIVISION AHD LOCATION---SECTION I 
- ------sL--- - 
Division: AMALIE REFINING COMPAN Y 

ation: BRADFORD, PENNSYLVP ,NIA 
ONE AMALIE WAY,BRAOFOR &PA,16701 

Emeraencv TeleDhone Number: !814) 3 ,68-6111 -. -__ 
Transnortation Emercrencv: CHEMTREC l-(800) 424-9300 (U.S. and Canada) 

Chemical Name: 
petroleum hydrocarbon plus additives 

not applicable 
g!2z%L 0 ecDmuosition Products: 

t carbon monoxide and carbon dioxide from 
oxides of phosphorous from burning 
oxides of sulfur 

burning. 

Jncomoatibilitv fKeeo awav from): 
strong oxidizers such as hydrogen perox 

Toxic and Hazardous Inuredients: 
none -- 

ide, brom ine, and chromic ac id. 

Fom: liquid 0~0~;: pungent,sutfur type 

moearance: viscous liquid 
Specific Gravitv fwater=LL: 

l 8;oloy: green to brown 

. . ollrnu Point: greater than 33O'C (625-F) 
. 

Belt== P oint: -18.C (O'F) 
Solubilitv in Water fbv weiaht %1: 0 at 20.c 
Volatile fbv weiaht %I: 0 
svaooration Rate: 0 
Vanor Pressure fmm Ra at 20°Cl-: 0 
Vanor Oensitv (air-l): not volatile 
PR (as is) : not applicable 
StabiLitv: Product is stable under normal conditions 
Viscositv SUS at 1 OCle=- . . Less than 100 

. (Continued on next page) 

. 

.  .  

a 



.--‘ AMALIE MULTI-PURPOSE LS GEAR LUBRICAHT PAGE 2 
Product Code: 473 6752 

c 

2- ------ -- ---. ----= = 

FIRE AND EZQLOSION DATA---SECTION III - - --=,-,----s3=s---- 
Sbecial -- Fire F iahtina Procedures: 

00 not use water except as fog. 
Unusual Fire and Emlosion Hazards: 

none 
Flashuoint: (Method Used) Cleveland open cup greattr than 19O'C (375-F) 
Flammable limits 8: not applicable 
minouishincr auents: 

Orychemical or Waterfag or CO2 or Foam 
Closed containers exposed to fire may be cooled with water. 

permissible concentrations (air): 
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 overexuosure: 

Prolonged or repeated skin contact may cause dermatitis (skin irritation) 
.&cute toxicoloaical uroaerties: 

no data available 
memencv First Aid Procedures: 

Eves : immediately flush with large quantities of water for at least I5 
minutes and call a physician. 

9 ’ In Contact: Remove excess with cloth or paper. Wash thoroughly with soap and 

Inhalation: 
u SwaLlowed: 

water. 
Remove victim to fresh air. Call a physician. 
Call a physician immediately. 00 NOT induce vomiting. (Vomiting 
may cause aspiration into lungs resulting in chemical 
pneumonia.) 

SPECIAL PIZOTECTION INFORklATION---SECTION V 

1. 
. 

hnicaY..n rU 
lloi%l~PEL(pe~i~~b~e eiposure limit) or 

TLV(threshhold limit value) . -- ,- 
Besuiratow Protection ISoecifv tnel: 

Use NIOSH/MSHA certified respirator with dual organic vapor/mist and particulates 
cartridge if vapor concentration exceeds permissible exposure limit. 

protective-GLoves: 
neoprene type 

Eye Protection: 
chemical safety goggles 

Other protective Ecuicment: 
none 

(Continued on next page) 
w  



.--- c 
EANDLING OF EAXS---SECTION VI 
a -w 
procedures for Clean-Uo: 

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 DisDosa&: 
Dispose of in accordance with all applicable Federal, state and local 
regulations. 

SPECL&L PRECAUTIONS---SECTION VII 
PZ;-- e-111- -=- 
ppbe 

00 not handle or store at temperatures over 
maximum Storaue Temuerature: 38'C (IOO’F) 

L ---------- 
TRANSPORTATION DATA---SECTION VIII 
*- - - 
P.O.T.: Not RegulaET 
P ab uantitv: not appl icable 

( IFJ-~: Petroleum Lubricating Oil 
Snecial Transuortation Notes: 

none 

COmENTS 

a -AS= 

* STATE REGULATORY INFORMATION: 
Pennsylvania Worker And Community Right To Know Act: This product contains the - . 
following ingredient(s). 
Hydrocarbon oils CAS. NO. 8020-83-5 
The additive mixtures in this product have been declared a trade secret by the 
additive manufacturers. 

preua 
T: 

red bv: Robert Kellam 
Group Supervi sor, if;! : Lubricants Testing, Maintenance, and Safety 

OrL Inal Date: 05/20/81 Sent to: OAVIO OABOIEN 
pevision Oate: 04-12-90 OHM CORP 
Suuersedes : 07-19-89 2910 WEST BEAVER ST 
Date Sent : 10/30/92 JAC,KSONVILLE FL 32205 

. 

(Continued on next page) 

. 



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. 

. 



~?~cduLI C&e: 563 
. . 

NFtA HAZARD RXTlNC 
4 : Extrcae 

Fito 

A 

PAGE 1 
7834 

3 - High 
2 - Modtratt Toxicity Reactivity 
1 - Sliqht 
0 - Insiqniiicant 

Special 

. . ::.. pivis ian : Ki?4ffALL RE.?iNING COMPANY 
&ocz-,tcr,: EWFORO, PENNSYLVANIA 

77 Nm KEMIALL AVE..SRAOFORO.PA,~57O~ _ _ _.- .._. _ __ 
mer=e?.cv Telechone Nunbe:: (are) 365-0'111 
Tzans=a;catian L3ereenlcv: cm xc i-(soa) 424-9300 (U.S. and Canada) 

petrol em hydrocarbon and czfciun strrrata 
: not appl icable 

$ratiaus Deczzccsiticn ?y:&c',s: 
carhn monoxide and carbon dioxidt from burning. 

eroxide, bromine, and chromic acid. 
Tcxlc and E’rzarCD2s r ncx!r, i e!?ts : 

a: .94 

nit aoo1: icabl e 
!6J’C (WO’F} 

(Cmtinued on next page) 



(Section III cmtinuei,) 

ffcsk=sint: (Method Usad) AS74 092 gtestar than 21O’C 
7’ ,ars,c5le limits *: not appiicable 

xtinctisk,izc acertts: 
lkychemical or Waterfog or CD2 or Foan at Sand/Earth 
Water mav causa fruthinc. 
Closed cbtainets expos; d to fire may be c3ot ed with 

(WJ’F) 

water. 

---m 

Ezz2s lIsAz&W DATA---SzI*N Iv 

pezztissi310 eancentraticns fair! : 
not applicable 

S>=on;c e++o,sts OF OVQF~~=~‘~: 
Extended skin contact may c3usa demtitis ta same individuals. 

*cJte t0xfcttocicrl uroaer,ies: 
no data available 

~ercencv First AiC Proca&ros: 
m: Emmediately fiush with large quantities 

minutas and call a physician. 
Ski ,n Contact: Remove excess with cloth or pape 

water. 
Reaove victim to fresh air, Calt 
Contact a physician %mediate’Ty. 

of water for at ‘least 15 

r. Wash thoruuqhry with soap 

a physfcian. . 

and 

~oCe&xreS far c:l,rn-3c: 
Transfer bulk of mixture inta anather container. AbsatS residue with an inert 

as earth, sand, at vedcurita. Sweq up and dispose as so’l id waste matrria? such 
in accxtanc2 with lac31, stite, and fedrtat rqul atians. 

ac:ardancz wi:ti all appt icabic federal, state and local 
x 

. 
(CmtinueA, on next page) 

wzst=+ Qisc=csa’,: 
Oisposa cC in 
requlatians- 



. . 
. 

rmraut i - e-w b be t&en in htnCt,inc and 
00 not hanze or store at taqeratures aver 

stc=cq: 

: 38-c (IOO’F) 
. 

'.=~-I@ - bv: t..D.OROMGQLO 
Tltl’~: MANAGii.7,NiM PRODUCTS 

fi cinll bate: tx/ra/az Sent t=: CXIS MC!!EZUU 
pevis ion Qate : 11/13/85 WI CORPORATION 
$acersedes : 05fwa4 16406 US ROUTE 224E 

: 07/23/a9 FlNOL4Y OH 45340 

We believe the rtats~tnts, tachnical infar;lation and recommendations cantained herein 
an ra’l iablt, but they are given withcut warranty or guarantas of any kind, expr~s 
or implied, and we assue no rasponsibiiity for any loss, damage, or expensa, dfrect 
or consequential, arising out oi their use. 



““. m-. - I  a-. -- ---- --- ---- 

Stem :a Cc Taken tn Case Mtarral is Relercad ar Sni11e6: 
A&swn and ca I IaCt for Uis~osa I. Flush area Y i th w&tar to reduce 
gussib le s 1 igntry P foor huzud. 

W8szd Oisnosal Metnod: 
According to at 7 * rocat. sate. and fedem regulations. 

Prec3ut i ans zo &t Taken in Hand1 :ng and Starsge: 
Avoid eye csntacr ana store at ambfent condicfans. 

.Other Precact7ans: 
KCE= OUT OF RE4CH OF CdtUREV! 

CONTROL MEASURES: . 

Resertatary i Venti Iation ! Gloves L Eye Pratsctian: 
None Recuiied if used as dir8cted. 

- 
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Material Safe9 Datu Sheets Collection: 
Genium Publishing Corporation 

1145 catalyn saw Sheet No. 68 
Scfienccfady, NY 12303-1836 USA Calcium Hypochlorite 

(518) 3311-8854 

Calcium hypochlori~* 

OSHA PEL 
None utablishaI 

ACGIH TLV, l9sw9 NIOSH REL, l987 Toxkfty Data 
Noae utablished None arabUshaf Ras oral. mm: 850 aI@ 

Spdaf Fhdlghtfng Procedures: Wear a self-coataiaed breath@ qpmfas (SCEA) with a full f&q&e opented ia rhe pressuredeand or 
positive-pfessute mode. Full protective clothing is also aaessaxy. Fiit oussive fires using unmamzd hose holdas. If this is impossible, let tire 
burn and withdraw fram hazardous areas. 

Chcmlcal IacompatibUitla: Calcium hypochlorite is a powerful oxidiziag ageat that rwdiiy igaitcs combustibles. Violent reactioas or cxplo- 
sioas caa occur. for exaaqle. with amiaes, carboa tcfxachloride sad bear, c&on or chzcoal sad hcas ethyl akohoi, metal oxides, mcrcaptoas. 
&fur, tarpcatiac, strong reducing agents, orgaaic maita, combustible mat&&, aiaomerhaae, m &bride, N,Ndichfotamcthylamiae 
ad heat, acetic acid aad potassium cyanide, cthsaol. isobutaaethiol, methaaol, I-pro-paaethiol, and rust Reaca with wafer or steam to produce 
toxic and corrosive ftmes or HCI aad (X (Sec. 6). Potentially explosive with sodium carbow, starch, md sodium hydrogen sulfate. Rcactioa 
with aifxogcaous bases or acc~lenc forms explosive product. Igaites on contact with glyccriae algacide sad hy+axy compounds (e.g.. glycerol, 
diethylenc glycol moaome~I1y1 echa, sad phenol). sod organic sulfur compouads. Material coaaining ova 60% available chloxiae ignites oa 
coatact with lubricating oil (additioa of about 20% or morr warerpmeats this). Oa coatact with acids it foray hypochloraus acid sad liberates 
q gas. It forms tie highly explosive NCI, with urea. 
Hazardous Products of Decompositloa: Rapid exothamic (heatproducing) decoaqositioa above 347 “F(l75 ‘c) releases oxygen sad chlorine. 
When heated f~ decompositioa. calcium hypochlorite emits highly toxic hydrochloric acid (HQ furacs aad explodes. 



No. 68 Calcium Hypochlorite 11189 

:. 

: :  

: ; :  

.  .  

. -  

. ,  \,’ 

ii 
.  .  

do& Aggravated by Long-Term E&sure: Repeated contact can reverely~datnage tissue. Target Organs Skin, eyes, r&phory sysm 
stomach. Primary Entry: Inhalation, ingestion. Acute Effects Skin contact can produce initation and vcsicuhr qtions. Dust i&&&on 
iniratu the respiratory @act and may cause puhnonaty edema. Ingestion i&ares the mouth, thtuas and stoma& and gastric acid liberates 
hypochlorous acid. Fatalities can result from ievens compLcadons of local injury, shock toxemia, hemorrage, wall pufotation, and obstruction. 
~b&c~cc!s: Eczcmatoid dermatitis may result from rtpeared skin ~~llta~f Eye t%mtact CM cause severe eye damage. 

Eycsz Flush immediately. including under the eyelids, geutly but thoroughly with flooding amounts of ruuniag wpft~ for at least 15 min. 
Skin: Aftcrrinsiug affcaed area with tboding amounts of water, wash it with soap and water. Inhalation: Remove exposed person m &e& air 
ad support brea&mg as needed. Ingestion: Never give anything by mouth to an -nscious or convulsing person. If ingested, piompdy rinse 
mouth of conscious person with water before giving large az~ounts of milk or water to drink followed by n&k of znagne& 
After flrst aid, get approprlatc In-plant, paramcdlc, or commuuity medical attention and support. 

Section 7,. Spill, Leak, and ~sp~f.:P~&~~s: . . I:: .:-..:.:; : :. I-. . . . . . “.::i.: .:. .:... . . . . I.::,~::~~ :.:. ;: : :_ ;A; . .:. .:::, :.I:~:. :. 

S~WL&C Notify safety personnel of spills. Remove combustibles and ignition sourcu. Those involved in cleanup need protection against 
ccmtxt with the solid and dust inhalation. Pmmt dust genemtion and prevent direct discharge into sewers or watcxways she this mata+& in 
low concentrations, is toxic to aquatic life. Recover uncont&nated solid mate&l in clean, dty contains. Cover other spilled ma&al with weak 
t&acing agents (3M I-I$O, with bisulfltu or fenous salts), shiny it with water, and then flush it with water to a suitable holding ta& Wash spill 
site well with soap solution containing a weak reducing sgcuL 
D&sposal: Use reducing agents to destroy available chlorine. Adjust this reducal liquid’s pH to ncufral and decant Discharge neutral liquid, 
diluting with much water. Dispose of neutral shulge (lf any) in a landfi’i Contact your supplier or a licensed contractor for detailed recommenda- 
tions. Follow appliuble Federal, state, and local regulations. 
OSHA Daignadona 

~Section 6. Health Hazard Data .; ‘. 

Cardnogcnldty: Neither the NTP, IARC. nor OSHA lists calcium hypochlorite as a carcinogen. 
Summary of Risks: This strong oxidizing agent can irritarc and damage all the tissue it COIWCU. with the degree of injury depending on the dose, 
available chlorine level, and exposure time. The chlorine this compound gcncrates is tht pm toxic SgcnL Both the powder and solutions 
ptuducc chlorine levels corrosive to body tissues. InhaIing its vapor is exlremely itritafing and toxic. Possible injuries include: conjunctivitis, 
bIephariti.s (inflammation of the margins of the eyelids). comeal ulcerations, gingivitis, contact dermatitis, and tooth damage. Medical Condl- 

li 

Air Contaminant (29 CFR 1910.1000. Subpart Z): Not listed 
EPA Designations 
RCRA Hazardous Was& (40 CFR 261.33): Not listed 
listed as a CERCIA Hazardous Substance* (40 CFR 3024). Reportable Quantity (RQ): 10 lb (4.54 kg) [* per Clean Water AC& Sec. 31 l(b)(4)] 
SARA Examdy Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic Chtmical(40 CFR 372.65: Not listed 

. : _.. . . . . . . . . ._.. l.? <.; L.. . . . ;&Con: 8:;. sp&& IttotectiO~:D’~~~~~~~~~~::~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~::~;~~~~:~~~:~~~~ I:’ .:: : 

Gq@em Wear protective eyeglasses or chemical safety goggles, per OSHA eye and face-protection r@atums (29 CFR 1910.133). 
Reeplrator: Wear a NIOSH-approved respirator ifnecessaty. Follow OSHA tespiratormgulations (29 CFR 1910.134). For em~ency or 
nmroutine opcratious (cleaning spilIs. reactor vessels, or storage tanks), wear an SCBA. Use a dust nxpirator as rcquircd for dusty conditions. 
Warning: Air-purifying mspimtors do n# protect worketx in oxygendeficient atmospheres. 
Other: Wear impervious neoprene gloves, booa apmns. and gauntlets m prevent prolongal or repeatal skin contact 
Vcndlation: Provide general and local explosion-proof vcutiladon systems to tnainhn airborne concentrations that promote worker safety and 
pdUCtiVity. Local exhaust vCWiMi0n ir preferred since it pteventl C00rsminsnt dixpasion into the work ama by .liminstirg it at ifs ~oume 
(Galium ref. 103). 
Safety Stattons: Make available in the work area cmetgency eyewash stations, safety/quickdmnch showers, arxi washing facilities, 
Cootaminatcd Equlpmcnt: Never wear contact lcnsa in the work pcl: soft lenses may absorb, and all leases coacentratc, irritauts. Launder 
conmninatui clothing befare wearing. Remove this material &om your shoes and cqnipmmr 
Commcnfs: Never eaL driuk of smoke in work areas. Prztice good personal hygiene after using this material, espe&lly before eating, drinking, 
smokhlg. using the rDilCL or applying cosmetics. 
Se;dion 9.. S&d ~~&jons-~d C0mm-b i. .‘j.: . . . :.,.:...:‘::i -::‘i,.j:;.j::.:‘: .,.. .,:i’i~Y:‘~~.;:.-.:: ;.,:;::;:. ; .:,,,;.‘,; ;~:::.:,,-..~/:::.. : + &.j-. _ .... : 

Storage Rqulrcmcnts Store away from combustible and incompatible ma&als (Sec. 5) in closed containem in a cool, dry, well-ventilated 
low fire-risk area Since traces of wafer may ignite or detonate this mat&& prevent contamination and protect axminers fmm physical 
damage. Do not drop, roll, or skid contaium. 
Enginccrlng Coatrols: Calcium hypochlorite, a powmful oxidizing agenk is a dangerous fire hazard when it contacts organic materials. Mix it 
only with water. These water solutions are unstable. but undergo a slow decomposition. Proper storage and shipping are essential: separate this 
material fmm ammonium compounds and heat souxces. 

Transport&on Data (49 CFR 172.101, .102) 
DOT Shipping Name: Calcium hypochlorite mixture, dry IMO Shlpplng Name: Calcium hypochlorite mixtures, dry. 
(containing more than 39% available chlorine) with mote than 39%. avadable chlorine (8.8% avaiIable oxygen) 

DOT Hnrard Class: Oxidizer IMO Hazard clw: 5.1 , 
ID No.: UN1748 LMO Label: Oxidizer 
DOT Label: Oxidizer IMDG Packaging Group: 2 
DOT Packaging Rqulrcmcats: 49 CFR 173.217 

I 
DOT Packaging Exceptions: 49 CFR 173.153 

MSDS Colkrion References: 1.81.84,85,90.91.101, 109,126 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CM; Medical Review: Wamn Silvuman. MD M 



.~TSZ&liSAFETY DATA SBEET NO. Co24 ISSUE DATE: 11/2/90 
U.. -a' 
,?lATERfAL NAHE: DOVE LIGBT DUTY LIQUID DIS3WASRING OETE3GZ'NT 

s -'P?LIER: LEVER BROTHERS COMPANY 390 PARR AVENUE: NY, NY r0022 
SRGENCY PHONE: 212 688-6000 
4ONYMS : N.A. 
?ONENTS : Confidential 

kA/TSCA STATUS: N.A. C&S NO. : N.A. 

JOT HAZARD CLASS: N.A. 
JOT SHi?PING NAKE: N.A. 

i NF?A CODE 
i BEALT3:2 
I FLAHH: 0 
1 REACT: 0 

! 
i None 

ACGIS TWX: N.A. 
ACGiK Si5S:N.A. 

COMPONENTS 
i 
1 C.&s NUMBER 1 OSL4 TEL .ACGiK:TWA STEL 

,OHYSICAL AHO CJEi.XIC.4L PROPERTIES 
4~~Ei4iUNCE AND ODOR: Liquid . w- 
fK: 6.2-6.6 SOLUBILITY: Solubie in Katet 

ILING ?OINT: N.D.4 FREEZING POINT: N.D. 
ECiFIC GRAVITY: L.O35-L.OSS VAPOR PRESSURE: N.D. . ~, 
'\TiNG POINT: N.A. VAPOR DENSITY: N-0. 

,LL OR LEAF PROCEDURES: Flush small amounts to sanitary sewec. Foe 
5 gallons at mote, use absorbent material.. 

FIRE, EX?LOSION, R&4CTIVTTY DATA 
'LASH POINT: N.A. 
tLANBJ!LE LIMITS: N.A. 

UNUSUAL FIRE AND EXPLOSION HAZARDS: None 

ZXTINGUISRING MEDIA: Normal 
ZAZARDOUS DECOMPOSITION PRODUCTS: Oxides of nitroqen and sulfuc 
2x RE FIGHTISG ?RCCZDU?!ES: NomaL 
?tPPA CLASS: N.D. 

SPECIAL PRECAUTIONS: N.D. 

INCOMPATIBILITIES (materials to avoid):;ki;fine containing compounds 
STABILITY: 0 

DISPC)SAL 3ATX 

DISPOSAL SBIPPING NAME: N.A. 
:?A -tARD CODE: N.A. 
:?A HAZARD WASTE %: N.A. 

DOT HAZARD WASTE ID P: N.A. 
31SPOSAL: * Dispose in accacdance with Federal, State and 

Regulations. 
Local 

Y.A. - NOT AZPLICABLE 

-- 

v 

N.D. = NOT DETESMINED 



HATZ:P~A&,SXFETY DATA SHEET NC?. CO24 ISSUE DATS: 11/Z/90 
-.XATEZt-T;U NAME : DOVE LIGilT DUTY LIQUID DISBWASHING DEZS3GZNT 

Iv I 0-I 
. ACUTE 

. . \t: 
. -3ALATION: 

tMAL: 
t;CZ IRRITATION: 

SKIN IRRITATION: 
SKIN SSNSITIZXTION: 
?RILXAR!~ ROUTES OF ENTRY: 

TOXICITY INFORMATION 
Nontoxic 
N.D. 
N.D. 
Irritant to eyes by FHSX test standards. 
Minimal eye erfects in humans vith similar 
products. 
Nonirritant 
Nonsensitizer 
Eye 

CXRONIC EX?OSURE EFFECTS 
TARGiT ORGANS: tye 

CXRCINOGEN: (NT?, IARC & OS&X LIST1 Hone 

;IEDICAL CONCIX ON AGGXiiV'ATiD BY ZZOSUIZE: Eio~lo %nowll 

SYPIPTOMS MD EF’ECTS Of EX?OSURi 

cvr . -a-. Mav cause discomfor:, lacrimation and erythena. 
SKIN : Poisible irritation t'rom prolonged or cepeated contact. 
SNGZSTION: day produce nausea, abdominal discomfoct and diarrhea. 

Spontaneous emesis may occur Ff ingested in sufficient amount. 
INK9WTfON: Mcy produce irritation sf respiratory tract. 

EXERGBNCY AND t IRST AID TREATMENT 
i 

2 . . Immediately rinse eyes ;tith water. Remove contact lenses, 
if any, then continue rinsing for S to LO minutos. 

SXIN: Remove contaminated clothino and rinse skin with water. 
INGiSTfON: Drink a glass of watz: or milk. Vomiting need not be induced, 

bun ingestion of large quantities may produce sgontaneous _ 
vomiting. 

INaWTION: Move person to fresh air. 
COMMENTS : Call a physician iZ symptoms persist or amount swallowed was 

Large. 

PERSONAL SAFETY XEASURES AND EQUI?MENT ; 

rvrs : e-e Safety qLasscs with side shields. 
RES?IiWTOR: Not normally needed. 
GLOVES : Impermeable gloves if needed. 
VENTItATfON: Local exhaust if needed. 

------------------------------------------------------------------------------ 
Xhile Lever Brothers Co. believes that ihe data contained herein comgly with 
Z?CFR L9LO..L200, they ace not ta be taken as a warranty cc representation for 
.dhich Lever Brothers Co. assumes legal cesponsibility. T!?ey are offered solely 
foe your consideration and veriZicacion. This NSDS is not gregaced for consume 
use situations. 

--------------______--------------------------------------------------------- 



. 
AGA Gas Inc Teh@lone 
6’225 Oaktree Blvd. 

c P.O. 00% 94737 
aavelmd. Ohio 4410 14737 

(2161 642-66tM 

SAFETY 
OATASHEET 

- Paooucf NAME 

Compressed Air 
TRAOE NAME AN0 SYNONVMS Compressed Air; Air; 
Compressed Air, Breathing Quality 
e..m.._-.. ..*.re .un eY"nY""C 

-1- 
WA / 

OOTlO Na. 
UN 1002 I 

DOT nalara aru 

~ngw&.ac .“Lmc a”” a I I-“.. * -- 

See last page. 

ISSUE OAE ANO XVlSlONS 

2f November 1985 

t I-AC I 

- Nonflammable gas 
FormJr 

See last oace. 
1 Cn8mscal FIlnlW 

i N/A 

HEALTH HAZARO OATA 
TIME wE1GklE0 AVERAGE EXPOSURE LlMlf I 

Yone listed (ACGIH, 1985-86) 
1 

I 
s~r@To~sofEMcsuR~ Arr IS nontoxic and necessary to support life. Inhalation of air 
in a high pressure environment such as underwater diving, 

I 
caissons or hyperbaric chambers 1 

:an result in symptoms similar to overexposure to pure oxygen. These include tingling 
,f fingers and toes, abnormal sensations, impaired coordination and confusion. 
lecompression sickness pains or "bends" are possible following rapid decompression. 

TO~~CCJI.OG,CAL PROPERTIES 

iigh pressure effects (greater than two atmospheres of oxygen) are on the centra.1 
ieTyous system. Improper decompression results in the accumulation of nitrogen in the 1 
>lood. 

R~COMMENOEO FIRST ~0 TREAfMENt I 

racitities or practices at which air is breathed in a high pressure envimnment should- : 
,e prepared to deal with the illnesses associated with decompression (bends or caisson 
disease). Oecompression equipment may be required. 

1 

I 



.  
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. 

HAZAROOUS MIXTURES OF OTHER LIQUIDS, SOLIOS, OR GASES 

N/A 

PHYSICAL DATA 

BOlLIffi POINT LIOUIO OENSIIV AT BOILING POINT 

-317.8OF (-194.3"C) I 54.56 lb/ft3 (874 ko/m3) 
V*~~P*ESWE @ 70°F (21.1"C): Above the I OAS OENSAR rr 70-F. 1 arm 

critical I .074 
SOLUaILIm IN WArEa , .-EE’ING I’OINt L 

Very slightly ! N/A 
EVAPORATION n*rE : SPc,CIFlC c8AVl~ IAIR= I I 

, N/A . 1.0 I 

*P-RAKE AN0 OooR !  

,Colorless, odorless qas I 

FIRE AND EXPLOSION HAZARD DATA 
~trsn POIN r t~wtOO uwt Aura IGNITION rE.wP$.GAiuRE , FLwMAGLE wtrs 3 a-f VOLUME 

--- 
i 

N/A I N/A I LEC N/A UEL N/A i 
EXTINGUISIJNG MEDIA 1 ELECTRICAL CL&SlFlCArlON I 

Nonflammable gas I Nonhazardous 
SPECIAL FIRE FIGHrlNG PROCEOURES . 

I 

N/A I 
UIU&UAL FIRE AN0 EXPLOSION rC*ufioS I 

t 'omptessed air at high pressures will accelerate the burning of materials to a greater i 

I 
cate than they bum at atmospheric pressure. 

I 

REACTWM DATA 
STAmJ PI 

1 
CONOlrlONs To AVOIO i unsaow I i 

I 
1 

Smote 
1 X / /A 

I 

N i 
I 

_ lNCOMPArIelLl7Y IMa~~r~~ 10 lwl~ 

None 
n*UnOOUS OECoMmfirlON PROOUCTS 

* 1 
-: 

None 
ttuARooug WLYMEAI~rlON 

Ma* Occur 1 

mu Nol Occur i x 

CONOlrlONS ro AvOlO 

N/A 

SPILL OR LEAK PROCEDURES 
Sre?S TO aE rAI<EN IN USE MArE3lAL IS aEL54SPO CR S?U93 i 

N/A 
/ 

I 

‘ASTE OtS?OSAL .wEThOO 
I 

I 



Comoressed Air SPECIAL PROTECTION INFORMATION 
, A-h .Waw 2 

s ~Es?lRAfORI PROIEC~ION lSo4c.~ yo41 

.. N/A 
La& ExnAuSf SPECIAL , VtNTlulION 

WA WA 

N/A MECHANICAL ~Gen., OTHER 
4 

N/A N/A I 
P+wTECTlVE CLOVES 
Any material I 
EYE PROTECTION 

Safety goggles of glasses . 
I 
I 

OfkEU PROTECTIVE fOUlPMENT 

Safety shoes I 

.’ 

, 

SPECIAL PRECAUTlONS‘ 
SPECIAL LABELING INFOnMArloN 

OOT Shipping Name: Air, compressed OOT Hazard Class: Nonflammable gas 
OOT Shipping Label: Nonflamable gas 1.0. No.: UN 1002 
SPECIAL PlANOlJNG RECOMMENOAnONS 

VaIve protection caps must remain in place unless container is secured with valve i 
outlet piped to use point. 00 not drag, slide or roll cylinders. Use a suitable hand ; 
truck for cylinder movement. Use a pressure reducing regulator when connecting cylinder i 
to lower pressure (<3,000 psig) piping or systems. 00 not heat cylinder by any means to 
increase the discharge rate of product from the cylinder. Use a check valve or trap in I 
the discharge line to prevent hazardous back flow into the cylinder. 

For additional handling recommendations, consult the Compressed Gas Association's 
Pamphlets P-l, G-7 and G-7.1. 

SPECIAL STORAGE RECOMMENOA~IONS 

Protect cylinders from physical damage. Store in cool, dry, well-ventilated area away 
from heavily trafficked areas and emergency exits. 00 not allow the temperature where 
cylinders are stored to exceed 130F (SK). Cylinders should be stored ueriqht and I 
f;rmly secured to prevent falling or being knoiked over. Full and empty cylinders 
should be segregated. Use a "first in-first out" inventory system to prevent full 
cylinders being stored for excesssive periods of time. 

For additional storage recommendations, consult the Compressed Gas Association's 
Pamphlets P-I, G-7, and G-7.1. 

~ECIAC P*c)(rlciNc aECOMMENOArlONS 

Dry air is noncorrosive and may be used with all materials of construction. Moisture 
causes metal oxides which are formed with air to be hydrated so that they increase in 
volume and lose their protective role (rust formation). Concentrations of S02, Cl*, 
salt, etc. in the moisture enhances the rusting of metals in air. 

Compressed gas cylinders should not be refilled except by qualified producers of 
:ompressed gases. Shipment of a compressed gas cylinder which has not been filled by 
the owner or with his (written} consent is a violation of Federal Law (49CFR). 
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CHEMICAL FORMULA: (Continued) . 

Atmospheric air which is compressed is composed of the following concentrations of gases: 

GdS Molar Z 

Ni tmgen 78.09 

Oxygen 20.94 

Argon 0.93 

Carbon Oioxide 0.0331 

. Neon . la.18 x 10’~ 

He\ i urn 5.239 x 1o-4 

Krypton 1.139 x 1o-4 

Hydrogen 0.5 x 1o-4 

Xenon 0.086 x loo4 

Radon 6 x IOat 

i Water vapor Varying concentrations 

Concentrations may have slight variations. 

Compressed air is also produced by reconstitution using only oxygen and nitrogen. This 
pmduct contains 79 molar percent nitmgen and 21 molar percent oxygen plus trace 
amounts of other atmospheric gases which are present in the oxygen and nitrogen. 

. . 

. 



i -Material Safety -Data .-Sheet .-- 
fhm Gcnium’s Reftrtnce Cokcrion 

Gcnium ?ubiishing Corporation 
1145 Cacakn Strw 

S&-y, ST lk303-1836 USA 

@p-zk~;~a19~ i3 

(5181377-8855 oauuu maustu~a corn 

crm7n.x t MATFRTAT. TnrhTTFTpdTTnN .~.‘.“.‘.-.:“:-i~.. .’ ,771 “I” l *v*. A. .  ..saLYI.Y~Y .a--.. * Y --.a- a-. .  

i%tcrial Same: ISOBUTYLE!!E 

Descripdon (OrigiruTsa): Obuiuai fromrciiocy - by absorption ou 6% soili& acid (&SO3 
u59’F (15-Q. Used prizrsily ro producz diisobucyicc, oimcn. bury1 nrbbc. aad orherpol~; also 
used m produc: a&oxidants for foods, plasrics, and pa&aging food s@eaazs. 

-n 

4 

e9 

1 0 
. 

3FPA 

Other Designations: Iroburcne; t-Mcrhyipropenc; pm-Burylee; C+C(CH,),; Cti No. 0115-11-7 

.Manufacturu: Contact your supplier or disoibumr. Consult the latest cditiou of the CjlMII’Eohu l ek 
Buyers Guide (Guium ref. 73) for a Iist of supptin 

SECI’IOIY 2. INGREDIENTS AND HAZARDS .. .% EXPOSURE LIMITS . . 
Isobutyleoe, CAS No. 0115-U-57 Cal00 OSHA PEL 

None Established 
ACGXH TLV, X98&89 

None Established 
XOSH REL 

Nose Escahiished 
Taxi&y Data* 

RaL Iukaiadort. Lc,: 620 ghd (4 Hn) 

l Mouitor NIOSX RTECS (UDO8!lOOOQ. for addifioox! dur 
Mouse, Idniadcm, LC,,z 415 ,yyd (2 I-b) 

SECTION 3. PHYSICAL DATA .. ..T..z. _. : .:...:.. ..-: . . . . . .i 
Bailiag Poiac -19.6-F (-63T) Moiecaiar Wig&c 56 GmnsiMoIc 
M&lag Poiac -2ZOT (-140X) Solabill~ ia Water (%): Iosoluble* 
Vapor Density (Air = 1): 19 ’ + Vohdh by Voiumc: 100 

. 

Sptiflc Gntiq (YO = I): Ca 0.6 

Appearance aad Odor: A colorist. exuuneiy nnmnthie gas; odor not Med. 

l rsobccry1alc is very sokcbIa ia aicohoS ether. aid mlfuric acid. 
SECTION 4. mE AND E($BLOSI(-JN DATA- -“i;:.:;:‘;;.:.< ‘. : . . .: i .: _.. _:::,._ . ..’ 

Rash Point’ 1 Autoignition Tmtararurr: 869-F (465-O 1 LEL 1.8% v/v I UEL 9.6% WV 

&daguishbg Wcdfr: Isoburylcoe gas is 1~ erntndy f!ammable gas that baa a &sun&i explosive air-gas range. For iso- fps 
rberrurmmcrrdcdfuc-fi~~gtecfnriqueLu,~~fIowofgarinncrdol~~g~ef~LIthc[luntsrrrenin~mdtht’ 
isobutyhe gas coorimes to esape m 1~4 a uphive air-gas cuixmre uu form quickly aad i@e dkout wming. A nsukiq explosion 
couldcJutc~~ethrn~w~~tvooldkuusedby~wing~eBrcmt)tarr~ouLK~cfirrmosrbccxtingPishcda,9ov 
safe wuss m shnmffvalveq ruummcndal atinguisbing agents it&de CO, and dry chcmiuI. Uausaal. Fire or Explosion Ryydr la 
~y~~eprrfarcdsuucgyis~rllowrhc~to~uembrm!~to~lthe~ondinyuri~u~spnytopmmt~ 
of owrby combustibiu. Isobutylcnc gas is havia &a air md cry colkt in &w-lyiag. coafiicd sprccr Pouorially explosive air-gzs 
mixturu are cspecitiy likely to build up in sncb au m so eo~cr it with atrnnt aodou wkcfhc oruot it is prr~enrly involved in a firr. 
Possible sources of ignition must not be bmugkt into any area suspecti of coatlining mbstanirl concuaztions of koburylcne gu. Spcci?l. 
Fire-&hang Procedures: War a seif-coouioed brcuking apparatus (S-A) witk a lull factpiece opera&d io the pressuredemand or 
positive-prasm mode. 

l Sax (Gcuium ref. 6) reports a flash point of -1OST (-WC) for isoburylmc 

SECTION 5. REACTMTY DATA : “i 
Shbility/Po@acrindon: Isobucyleec is stable in closed, pressurized con&rxrs during ruurinc opmdonr at mom WpcnurrC 
Hyydous @ywriio cannot occur. Chemical IncompatibiIities: koburyleuc cm rezct tigerously wilh ~mng oxidizing m- 
Coadldons to Avoid: l+eveot exposing isobuq-Ime LO auy souse of ignirioo suc.b as an opeo Ilao% sparks. ligh’sd tobacco pradlPc% Or 
rtcun lieu. Hazardous Produers of Decompositioa: ~bucyleoe f&s w pduce taxic gases suck as arbon nonoxide (CO) or lower- 
moiccular-weight hydrnctions. Cornmerits: The af=sc flammability of isobucylme muos tkat xy rcztions inmiring tkis mtWi& 
including oookazudous onu. must be performed arefuiIy in order to prevent fii znndlor cxplosiort. 

jECTIOIY 6. HEALTH HAZARD I&FORMATION 
lrcinogenicity fsobucylcne is oat tisrcd Y a cqiiqa by ckc KIP. IARC. or OSHA 
iummary of Risks: Isoburylcnc is a simple zsphyxi;mr .4s suck it wil1 not uuse signifiunc pkysiologiul .~~JOOSCS. but it can displx: tihc 
ninimum fcq:*Jcd xmospkcric oxygen level. Signif!ctnr displacczxzt by isobutylc=e results in an oxygen-defic::~ atzosphex WiLb no 
d4u3tc warotig pmpcrdcs. Asphyxiation ftiiriu an occur apaiaily in confined. low-lying, poorly vcxA~tzd qaccs because isobuq- 



. . SECTION 6. HEXLTH HAZARD. IfiFORMATIOIV. cont. . . . . . . - -- . . . . ..- -..---,. 
Ias gas is almost Lwiec as dca~e as ;lit &if (see SOX, 3). ;Mcdicrl Conditions Aggravated by I~ng-Term &OSW~ None f~?ontd. 

“arget Organs: None rcponcd. Primary Entry: IahJtioa. .h~te EKects: Initial sympmas of Ihe effas of simple asphyxianr 

pa arc rapid respiration and air hunger. dimiuished mead akncss, aad &paired muscular coordiaxtioe CoUiauing lack of oxygen 
cues faulty judgmczL depression of all sczsakons. rapid ftig?% aad c=otioaal iasubilicy. As rhe asphyxia coatiaues. aausca: vomit- 
iaq; pmstioa; loss of consciousness; and. finally, coavulsiort; deep COEU; and dexth cxa occur. Chronic EKeco: None mpohd. 
FIRST AID: Inhalation. would-be mscuc~s aced (0 be coaczzd about rhcir owg sxf~y whca eatig conf%cd, porfy vc~&M, 
axygcadeficicar areas. Seif-caataiacd bretiag quipazeat I=*SL be rexdily available for rcscxax. StaJioa srandby wozkcs outside the 
immc&iarc area so rhac rhcy cm summon additional help if it is ~czded. Remove the exposed ~CTSO~ LO ~IZA air. I#UJTC andlor support 
his or her breathing as needed. Have qualified atcdicxl pcsoa--. -4 adaiaisur oxygen as rquimd. Commcna: The uueze fldiliry 

of isobutyleac gas wva~u spccixl aucasioa evca during rcscz opcrarioas. RCSXC pcnoancl mu% UOL smoke AU czzeqcacy iz’“ls and 
hodligh~ thxt must be low& inro cac!oscd areas for rescue opcyiol~ azust be explosion proof. Obka this quipmnt before xay 
emerge-Xy OCM aad make iL accessible co cmcrgucy-rcsporw paxoannci. CcC med1a.i help (Ia plan& PanLttediC, communi~) for 

111 exposures. Seek pr0cqX malicxi assisuncc for funha Irc--,U -‘---L obscvtioa, aad support after fit aid. 

SECTION 7. SPILL. LEAK. AND DISPOSAL PROCEDURES 
Spiillkk Tnzax any iwhqluu gru leak a M enwpcy. If the leaking gas has aoc yet ignited, use water sprxy to direct fixmmxble gxs- 
air mirrucs away from sourca of igaidoo. Extiaguisb all SOIEU of igaidoa as quickly as possible; homvcr. if the lakiag gxs is burning, 
do not a~~cmpr 10 cxbguis& rho flama uaril UC sauxcc of the iobutylcac gxs is loufed aad sealed. OthcrwiK, fhxaabie is0bucyicac gas- 
air atixatres cfo explode without wxrniag and cause widesp& dmxge char might uoc have oamrcd if the original fat hxd baa aowed 
IO bum i&elf OUL 11 ir is aazssary ~3 extiaguish isobulyiuc Ilazzs ia order 10 gain access V) a shutoff valve, use dry Chtzi~a! or carb0a 
fioxidc as extiguishiag ageart. WYU Disposal: Coatxct you supplier or a liceascd wamxor for dcticd recammadacioas. Follow 
Fcda-d, scau, and local cegulaLious. 
OS&i Dexigaadoas 
AirCoouminaar(29 CFR 1910.1000 Subparct): Not Lisud 
EPA Desfgaarhas (40 CFR 5024): Not L&d 

SECTION 8. SPECIAL PROTECTIOti LiFOR.M.4TION : . . . ..I’... ..- .,. 
Rapiraror. Follow OSHA rapiracar rcguladoas (29 CPR 1910.134). For emergency ar aoaroaLiae opcrxtiom (leaks or clexaiag rcxctar 
vessels and storage tanks). wear an !XBA. Waraingz Air-pur@iag respinton will n0l proreCr Workers in Oxyecn-detideat ~sphtrrt. 
which lack warning w to wack in them safely mquirs rlw a Sc8A be warn. Vcntfladoa: hall aad opaate gaicral ad local 
a cxplosioa-proof vcacilacion syslcrm powerful caough 10 mxiauia xizbome levels of this matah! b&w the lower explosive limir 
Jcd in h 4. Locd cxhausc vcatilarioa is prcfd beuusc ir prevents dispersion of the conrrminmc into he gead work xca by 

4tlimia~ is at i0 saurce. Coasuk the Usr edition of Ccniua dcratce 103 for &tied n2ammadarioru Safefy Stations: M&e ancr- 
geacy eyewash St&a& ufety/quick-dIcaCh showm, aad wu.Siag facilities avxiIxble in urork xrws. Coatamiaati Equipment CaauCr 
leases pose a spaiai hazard; saft leasa mxy absarb irritants, aad ail leasa coaccarrxte tha Da IWI wear coatxct kasa ia say wark arex. 
Commcnb: Practice good pcrsaaxl hygiuc; always wash thoroughly after uxiag &is mxtcrial aad befare cuing. drinking, smoking. using 
Lb roiltr, or applying cosaluia. Keep it off yoor &hiag tad equipment Avoid ~aasfcrriag it from your hrndt TV .wur rrrouth while eadng 
d&king, ar samking. Da mt cak cfdak or smoke in say work area Da aoc inhale hobutyiaxe vapor. 

SECTION 9. SPECIAL PRECAUTIOfiS AND COMMENTS . .. ::-s. ,. . ,.‘.“ 

S~dSegregatloo: Stam itobu~lcac ia closed, ptess&& conuinen ia a cool, dry, well-vcafilrrcd arca away iha sources of ignirioa, 
ombustibic azarrrials. aad moag oxidiza~ Prarccr eoaraiaa fmm physical damage. !Zagiaeering Coatr0k Make sarc all eagiactring 
sysum @uductiou tm7sspoKaKioa) ace of auxialum explosion-proof desigz EIecdulIy gmuad md bond an caataha% pipdim ctc, 
a& ia shippiag, uaasferriag, &g, pradacrion, aad sampiiig 0pu&ms to prcvatr static sparks. Comments: Isabutykae is aa 
cxucmeiy explosive md nlmmnhlc gxs. It amst not be cx~osd ta my possible source of ignition ia work or age trcu 

Tmasportltlon Data (49 CFR 172.101-t) 

DOT Shippbg Nama: Iiqucfkd Peoolcum Gas 
DOT Hard CIassz Ramaable Gas 
ID so. UN1055 
DOT Label: Flammxblc Gas 
DOT Packaging Rquiremena: 49 C!Zl1733W, 3 14,3 IS 
DOT Packaging Excepdons: 49 CX 173.306 

MO Shipping Same: Irobutyleae 
Cd0 Honrd CIus: 21 
510 Lab& Ramrzlblc Gas 

rferenccs: 1.6. Q4-94. 116.117. 120.111. 
_ 



.-Gen_&~--Ffu blishing Coyp, 
One Gcnium Plaza 

Schenectady. NY 12304490 

Materiai Safety Data Sheets Collection 

(s 18) 3778854 

isopropyl AlcohoI - -- MSDS irio. 324 
**Note; 2 oages 

Date of kparaaon: 965 Revision: A. IO/93 
I  

$?*, f .?$?. . : ,c ;  .  . . . ’  : .  , . : . . . ; . : : .  .  .  .  
j :s...$ .  .  .  .  .  : *  L . . .  . ; . .  

.  .  

, , . . . . .  $ . . v .  .  . . _ . . . . . .  
.  .  .  .  . . i . .  

. ,C . .  
.  .  . .A._.  

.  
: .  Sxfibn I :‘%h emi- Product. and’ C~mpan+.&f&tifl~t& .(:: +.. . . . .:+ 42 

Produa/Chcmiul Name: Isopropyl Alcohol 
Chemicai Formuk (CH3)2CHOH 
CASNO.: 67-63-O 
Syaoayms: Dimerhyl cazbinoi, 2-hydroxypmpane, IPA. Isohol, Lutosol. isopropanol, Pemhol. I-propanoi. see-propyl alcohol. 
lubbing dcohol. spear. 

Derivation: Trueing propylene wirh sulimic acid and then hydrolyzing or direcz hydration of propylene using supcrhu& stczm 
Mosx commonly available as rubbing alcohoi (70% IPA). 

Geacral Use: As a soivenr for gums. sheI!ac. and cssenti oils. chcmicai intermed&. dehydrating agcn& vehick for germicidal 
unnpounds. de-icing agent for liquid fuelsz for denamring exhyl alcohol prcscrving parhologicai specimens: in exuaction of 
alkaloids. quick-drying inks and oils. and an ingrcdicnr of skin lodons. cosmetics. window cfeancr. liquid soaps. and 
pharmafeudcais. 

velldols: Consulr the laust auntid WeekBuyerX Grridc. 03 
$j&+.b . . . . ).’ ..:>:::. ..*...:.. .......’ . :+., gg~>~;;,y +~:.:gy,yz :?g&&~~ 2; ;.‘C~~~&i~ion. /-: Information O’ir;.~*~iefi& ~$$.++.~~~~~: ,s.::. .: : : ‘, 6 ~ 

Isopropyl alcohoi. 100% vol. Man commonIy sold as 70% isopmpyI alcohol (rubbing alcohol). 

OsHAPELs MOSH REL DFG (Germany) MAK 
S-br TWA: 400 pp (980 mg/m3) IOAr TWAz 400 ppm (980 mvm3) ‘iwA2 100 ppm (980 mg/m3) 
m 500 ppm (lZ?!i mg/d) * STEL 500 ppm (1225 mg/m3) Caregory II: Substances with 

ACGXH TLVs IDLH Level 
sysraniceff~ 

IWA: 400 ppm (983 mg/m3) 12ooO ppm 
Half-lift < 2 hr 

STELz 500 ppm (X230 mg/m3) Peak Exposure Limit: 800 ppm. 
30 IniL meage value. 4/shift 

‘Vacated 1989FdRuleLimits 

?rimary Entry Rouresz InhaIadon, ingckoo. skin amtacr/abscqdon. 
rPrget orsans: Eyes. ddn, apirarory system. 
Lcate Emets 
laimiatioa: Vapor inhaladan IS * irritaringpotheresp~pactandcylcauseccnPaInavoussystadeprrssion 
atbigb concamations. Vohmrcexs exposed co 400 ppm for 3 to 5 min experienced mild eye and respixacory 
inirarion. At 800 ppm. irk&on was not severe. but most people found the air uncomfonabk to brutie. 
Eye: Exposure m the vapor or direa concacr with the liquid causes irritation and possiik come4 bums. 
Skk Some irrition may occur after prolonged exposure. 

1 

Wilson 
Risk 
scale 
R 1 
I 2 

; ; 

‘sin 
dmmcion 

HMIS 
H 1 

x ii 

PPE+ 
+Sec 8 

bgdoa: ~&&zai ingesdons have provided the most informtion on isopropyl alcohol mxicity. Symptoms indude nausea 
and vomiting, hud&e, f&al flushing. dizziness. Iowercd blood pmssur% mcnral dqrcssion. hailucinatins and distoned 
paepfio~ diffkdry lmahing. rcspixamry depression, sopor. unconsciousness. and coma. Kidney insufficiency including 
oliguria (reduced urine exucrion). amria (absent tie txcrerion). niuogcn rcundon, and edema (ff uid build-up in dssues) may 
occur. One pan-morccm examination in a case of heavy ingcsdon showed cx!cnsive kmorrhagic uzcheobronchids. broncho- 
pneumonia and hemo&agic puhnonary edema. Death c3n occur in 24 to 36 h pea-ingestion due 10 respiratory paralysis. 
Zarcinogenicity: ?JTP and OSHA do not lia isopropyl alcohol as a carcinogen. The IARC has &cd IPA and has classified it 
as class-3 (u&assZable. inadequate human and animal evidence). fherc appears co be an association between tie 
mDnJocfrvc (suong tid process. m&r rhan rhe alcohol if&f) of isopropanoi and parasinus unccr. but this may k due m rhz 
diisopmpyl sulfate or isopropyl oil by-p&u-. 
ncdical Conditions Aggravated by Long-Term Exposure: Dermatitis or rcspimtory or kidney disorders. 
konic EZTects: Repxed skin contacz can cause drying of skin and delayed hypmensidvity rucIions in some individuals. 
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*-- Other: Isopropyl alcohol is oxidized in the body LO acttone where it is excreted by the Iungs or kidneys. Some acetone may be - _ 
ftia mcoboiittd to acetate. formate. and finaI1~ carbon dioxide. ProbabIe oraI lethal dose is 240 mL. 

:. Section 4 - First .4id Measures 1 ., .I. ., . :: _’ “‘Z., ; 
. 

Inhalation: Remove exposed person to fresh air and support brcatbing as needed. 
Eye Contact: Do not allow victim to rub or keep eyes tightly shur Gendy lift eyelids and flush immediately and continuously 
with flooding amounts of water until transported (D an emergency medicaI facility. Consult a physician immediately. 

Skin Contact: Qtickfy runove contaminated clothing. Rinse with flooding amouna of water for at least IS min. Wash exposed 
area with soap and water. For reddened or blistered skin. consult a physician. 

Ingestion: Never give anything by mouth to an unconscious or convuking person. Contact a poison conrroi center. Unless tfie 
poison conaol center advises other.visc. have the CONC~~YKS and aferr pczwn drink 1 to 2 ghsscs of water to dilute. Vomiting 
may be contraindicated because of tie rapid onset of ccnval nesous sysum depression. Gastric Iavagc is prcfen-cd. 

Afterjirsr aid, get appropriute in-p&m, paramerfic, or community mcdicnl support. 
Note to Ph_ysicians: Diagnostic ten: acetone in urine. 

! ,  , :  :.‘. Section 5 - Fire Fighting Measures 
Flash Point: 53 l F (12 ‘C) 
Flash Point rMtthod: CC 
Burning Rate: 23 mm/min. 
Autoignition Temperature: 75O’F (399’C) 
La: 2 70 v/v 
UEL: 127 % v/v ai 200 ‘F 

NFPA 

3 

49 

1 0 
- 

Flammability Chssification: Class IB FIammabIe Liquid 
Extinguishing Media: Carbon dioxide. dry chemical. water spray (solid streams can spread flrc). alcobol- 

lesismt foam. or fog. 
Unusual Fire or Explosion Hazards: Container may expIo& in heat of firt. Vapors may uavd to an ignition source and flash 

Wk. Isopropyl alcohol pasts an explosion hazard indoors. outdoors, and in sewers. 
Aazardom Combustion Producrs: .Carbon oxides and acrid smoke. 
Fikc-Fighting Insauctions: If pcs.siiIe without risk. move container from tire area. Apply cooling water to container side until 
well after fire is OUL Stay away &urn ends of ranks. For massive fut in cargo area, use monitor nozzIes or UNllipulcd hose 
Wiers if impossibIc, withdraw and Ia 6re bum. Withdraw immediately if you hear a rising sound from venting safety device 
or notice any tank disc&ration due m 6x-c. Do nor r&ase runoff from fire conuol mctbods to &was or y 

FireFighting Equipment Because fire may produce toxic thamai decomposition pmd~as. wear a self- &athing 
appaaas (SCEA) wirtr a full facepiece operated in pressure demand 
proteaivc clothing provides only Iimiud protection. 

or positive-pressun mode. Suucmral6r&ghters’ 

Spilf /‘Leak Procedure: Notify safety personnel. isolare and v&ate arta, deny entry, and stay upwind. Shut off ignition 
9omces. cleanup pcrsonncI should protect against vapor inhalation and skin/eye contact Water spray may reduce vapor* but 
may not prevent ignition in ciosed spaces. 

Smail Spills: Take up with ear& sand. vermiculite, or other absorbent nonwmbustibie mat&I and place in suitabIe containers. 
Large Spills 
Coatainmcnt: For Iargc spills, dike far ahead of Iiquid spill for Iater diqsal Do not nleasc inm sewers or watmvays. 
Regulatory Rquirementsz Follow applicable OSHA regulations (29 CFR 1910.120). 

Kandling Precautions: Use non-sparking tools co open containers. 
Storage Requirements: Store in a cool. dry. we%ventilated area away from hear ignition sotxccs, and incotnpaa%Ies (See 10). 
InstaIl dectrical equipmmt of CIass 1. Group D. 

Engineering Controls: To prevent static sparks. elccaicaIIy ground and bond aIl equipment used wide and around IPA 
Ventilation: Provide gcneraI or local exhaust ventilation systems u) maintain airborne IeveIs below OSHA PELs (Sec. 2). LocaI 
ahaust ventiIation is preferred since il prevenrs contaminant dispersion into the work area by cormoiling it at its souxce.(103~ 

Qdministrativt Controls: Consider prrplaccmcnt and periodic mediul exams of exposed woti with cmpbasis on the skin. 
kidneys. and respiratory system. Be exuz cautious when using IPA concuzznriy with carbon tetrachloride because animal 
medics have shown it enhances car%n terrJchloridc’s roxicicy. 

utective CIothing/Equipment: Wey ckemiaIly pmtecdve gloves, boots. aprons, and gauntlets to prevent prolonged or 
repeated ski CO~PCL NiuiIc rubber (breakthmqh time > 8 br), scaprcnt and Teflon (b-rough time > 3 hr) arc suitabIe 
mateAs for PPE. Do not USC PVA, PVC or natural rubber @reAhmugh time c 1 hr). Wur pmtective eyc3Iasscs or chemical 
safety goggles. per OSHA eye- and fact-protection reguiations (29 CFX 1910. IX). Because cotitacr tens use in industry is 
controversiai. establish your own policy. 
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Physical State: Liquid 
Appearance and Odor: CoIorlcss with a siighr odor and 
biactase. 

odor Threshold: 22 ppm’ 
Vapor Pressure: 44 mm Hg at 25 T (77 l C) 
Saturated Vapor Density@ = 1.2 kg/ms, 0.075 lb/ft3): 

L274 kg/m3 or 0.080 lb/h3 
Fox-mu& Weigh& 60.09 
Density (HzO=l, at 4 ‘C): 0.7850s at 68’F (20 ‘0 
Water Soiubility : > IQ # 
Ionizatian Potential: 10.10 ev 

Other Solubilitk: Soluble in akohot ether. chloroform. and 
benzene. l.nschbIe in sdt sohuions. 

Boiling Point 180.5 T (82.5 l C) 
Freezing Point: -129.1 T (-89-S ‘C) 
Viiosity:21cPar77”2:(2S’C) 
Refraction Index: l-375 at 68 T (20 l C) 
Surface Tension: 20.8 dyne/cm at 77 T (25 l C) 
Critical Tempvanwc 455 ‘F (235 ‘C) 
Critical Prcssurc: 47 arm 
OctanoUWatcr Partition Coeffxient: log Kow = 0.05 

lo/93 Isopropyl AfcohoI 

CFk 1910:134) and. if necl--c$v. wear a MSH&IOSH-app*mved rcspiramr. For c lC4lO ppm. USC any ~wercd. &r puriftig 
rupinur with organic vapor tidgcs or any chcmicai cartridge respirator with a full facepie=: and organic vapor uruidge(s). 
For c IO.000 ppm. use any suppiicd-air respirator (SW OperaLed in continuous-flow mode. For C 12.000 ppm. use any air- 
paifying. fuU facqicct rcspixacor (gas mask) with a chin-style. front-or back-mounted organic vapor canisur or any SCBA or 
SAR wide a fuiI facqicce. For emergency or enme into unknown conccntions. use any SCBA or SAR (with auxiliart 
SCBA) with a fuil facepiece and opcxaud in --dunand or ocher positive-preyure mode. For anergency or nonrouhe 
operadons (ckning @Is, reactor vkssds, or srorqc mak). wear an SCBA Wurtig! Air-pu@jGg rcspitawrs do not prorecr 
wrkrs in oqgcndq%ient ampkres. lfrupirawn axe used. OSiL4 requires a wriacn rqixatory procation program thas 
inchuks at lcvc medical ccrfificazio~ uaining, fir-ccsting. periodic cnvironmcnfal monitoring. mainttxancc, inspection. 
cleaning. and convenient sanizary storage areas. 

Safefy Stations: Make available in the work area cmagaxy eyewash stations. safety/quick-drench showers. and washing 
fkiIiLies. 

Coatamiuated Equipment: Separate contaminated work clothes from sm: clothes. kwndcr before reuse. Remove isopropyl 
akohoi from your shoes and dun personal prrxc~dve equipment 

Comments: NCYC cat drink. or smoke in work areas. Practice good person4 hygicnc after using isopropyl alcohol. csp&tily 
before caring, drinking, smoking, using the coila or applying ccsmedcs. 

&@$~~+..:. i. 
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l Referencesrxngefrom1rouhighu610ppm. . 

itabiiity: Isopropyl aicohoi is sable at rwm runpezaam in dosed conminers under normal storage and handling condirions. 
Pd@rkZdCiOn: liazahs poIymcizadon does not occur. 
chemical IncompatMities Inciudc acefaldehyde. chiorine, erhyiene oxide. acids and isocyanafe~. hydrogen + palladium. 
aiuofoxm. oleum. phosgcne. potassium r-butoxide, oxygen (forms unstable peroxides), tinioomcthant. barium perch&% 
@aafhcmbcrart, chromium uioxidc, sodium dichromacc + sulfuric aqjd. aluminum, aluminum triisopmpoxide. and oxidizer 
Will attack some forms of plastic, rubber, and coatings 
toaditions to Avoid: Exposure to heax. ignition sources, and incompadbk. 
kardous Decomposition Products: Thermal oxidak decomposition of .kqropyl alcohoi can produce carbon oxides and 
?crid smoke. 

Toxicity Data:’ 

Eye mecrs: 
Rabbit eye: 100 mg caused severe irritation. 

Skin vects: 
Rabbit. skin: 500 mg caused mild ikation. 

Reproductive: 
IU inhalation: 3500 ppm17 hr given from 1 m 

19 days of pregnancy uuscd fecoroxiciLy. 

Acute Oral Effects: 
Human. oral. TDb: 223 mg/kg caused haiIucinations. dismrW 
puctpdons. lowered blood ptzss~~, and a change in pulse r;ilt. 

Human. omI. LDb: 3570 mg/kg aused coma. respiratory dqression. 
nausea. and vcmiring. 

Rar. oral. LD~o: 5&5 mg/lcg caused a change in righting reflex. and 
somnolence (gencni depressed activity). 

Scotoxicity: Guppies (Poeciiia rcn’czhta) LCjo = 7.060 ppmn days: fachuc! minnow (Pin;c?tiles promch) LCjo = 11.830 
ms/uI hr. BOD = 133 6/S days. 

-. 
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._ Envimnmentai Degradation: On soil. IPA wiiI volatilize or leach into groundwater. Biodepdation is posibie but rates are noi- 

found in available liuramrc. It will vo&iIizc (est half-life = 5.4 days) or biodegmde in water. IL is not expecti to 
‘- ‘ricconccncratc in fish. In the air, it rcszs wi& photochemically produced hydroxyl radicals with a half4ife of one to several 

ays. Because it is solubk. removal by rain. sow or other precipi.aion is possible. 

Disposal: .Microbial degradation is possibIe by oxidizing isopropyl akohoi to acetone by members of the genus D+sza&viirti. 
Spray wasu inu, in chcxacor (pennit-approved facilities only) aquipped with an afterburner and SC&~ Isopropyl akohal can 
bc s&cd out of water spills by salting with sodium chloride. Note: Sair may ham aquatic life, so weigh the badirs against 
possible harm &fore application. Concact your supplier or a Iicee comractor for detaiIed recommcndationr PolIow 
applicable Fulcrai. sracc. and local rquhions. 

Container Cleaning and Disoosal: Triple rinse conkncrs. 

DOT Transportation Data (49 CFR 171.101): 

Shipping Name: Isopmpanol or 
isopropyl alcohol 

Shipping Symbols: - 
Hazard Class: 3 
ID No.: UN1219 
Packing Group: II 
Label: Flammable Liquid 
special Provisioos (1772101): TI 

Packaging Authorizadons Quantity Limitations 
a) ExceptioIw 173.150 a) Passenger, &crait, or Railcar: 5 L 
b) Non-bulk Packaging: 173.202 b) Cargo Aircraft Only: 60 L 
c) Bulk Packaging: 173242 

Vessel Stowage Rquircments 
a) Vessel Stowage B 
b) Other: - 

=A Reguiations: 
LisudasaRCk4HazxrdnusWascNumbcr(40CFR26121) 
RCRA Hazanzious Wasrc CkMcation (40 CFR 26131): Chamck& of Ignitability 
m %ud (unlisttd I3aardous Wane, &uacksdc of Ignirabiky) as a CERCLA J&anious Subscmce (40 CFR 302.4) per 

,cRA,scc.3001 
GRCLA R-b& Quandey (RQ), 100 0 (45.4 kg) 
SARA311/3X2Ci~k X,2.3 
Lisai 3s a SAIU Toxic Chemical (40 CFR 372.65): only pusons who tntzn@crwe by the strong ad process are Nbjea: n0 

arppiier no*dn. 

Prepared By -- M Gamon. BA 
lndustriai Hygiene Review _.PARoy.h4PH,CIH 
Medical Review _- Tl’hobum. MD, MPB 

Disclaimer: Judgments as u) the suitability of informadon herein for the purchads purposes are ncce~43y the prrrfiaseis 

responsibility. Although z!sona b& care has been taka~ in rhe pqamrion of such information, Genium F’ubliig Corporadon 
extends no wananks. maJus no rcprcscnrations, and assumes no responsibility as to the acsuraq or suitability of such 
information for appkuion to the purcha&s inundcd purpose or for consqucnccs of ifs USC. 
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Materitrt Safety Data Sheets CoUeciion: 

- 

(518) 37%854 Methane - ” “-- x145 cadyn street Sheet No. 440 
SC-y,Ny12303-1836 USA 

Mahan u 100% 
OSHA PEL 
None aubhhcd 

ACGIHTLV, l98s89 MOSH REL ToxIciq Data? 
None uubIishcd None cscdisbd Not l&d 

Boiling Point -259 T (16L6 l c) 
Vapor Dusiq (Air = 1): 0% u 32 l F @ ‘C) 
k¶oladar Wcfgk 16 &nor 

Water SoiubUiQz SEW 
Meltfng Paine -2965 T (-ZSZJ ‘C) 

Cbcmical Incompntlbllfttcs: Ckniurn reference 84 rqons tit m&am an rucc vioiatrly with bromine mtik chIork CNorin~ 
iioxidc tiaoga duoride. liuid oxygu4 znd oxygen ditlwride. 
Condftions to Avoid: Never expose mdmc ID igddun mucs such as opm fhm. lighted ciganxks ur &es. tmhhed huring danma. or 

ricskaI or mahanicai sparks. Revem xuy accidcncat or tmconadably npid Reese of merhxne gxs ,Lom high-pram cykdn tank cars or 
lipeiincs. 
khardaus Praducu of Decomposition: Tbcmxi~xidativc degradxdon of mebane can produa cxrkn dioxide srd toxic carbon monoxide 
:co). 
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Cuclnogcnicity: Neibr rhc MP. IARC. nor OSHA lisu mchne as a cxciiogm Summary of Risks As a simpic asphyxiam mmhzne does 
WC~usc SignificanL physiobgicai responses. but it can dispixcc rhe minimum rqukcd aunosphcic Oxygen level. Sigziiicam dispiacez~ent 
K8sulU in an oxygadc:icimc armosphce wilh no atiquau weming properks. Arphyxkion can occur espcciaiIy in confined poody vadIa~uL 
undisturbed .spacu ink~ucdy entered by workas. i%stbirc (cryogenic CYnzge) can result kom contact with liquid me3ranc’s u~erndy low 
tequmm. Medica Conditions Aggmvoccd by Long-Tam Exposure: None rcporred. Target Orgnnz: None nzporud. Primary Entry: 
[nh.imion Acuta UTero: fhe i&tiai sympurms of simple asphyxianr gases’s effecu are rapid rupkion xnd air hunger. diiinishai mental 
alamesa. and impaimd muscular coordinadoh Continuing lack of oxygen auses faulty judgcmcn~ cieprussion of ail scsations, rxpid fadquc 

alloIion8i insuhiliy. nausea vomiring, prosuadon, unwnscioumcss, and fmaily, convulsions. coma and dcxrh Chronic EKeco: None repmed. 
FIRSTAID 
SkIa: (Liquid nmhxnc): Rompcly flush the afkcd ara with IOU of qid/Iukewxn wata to rcducc freezing of tiuucs. Never apply &cc: heu 
to &Wbitten a Loarely xppiy dry. buDry drusings to protect the arm from further injury. Get treatmart &om qudifmd medicaf personnd. 
Inhalation: Rcwucn zxust consider their own saky what entering confiied. poorly ventiIared, oxygendeiicicm areas. Sdf-wnuincd brahing 
oquipmmr must be .mdily avdkhic R- must use nunsparking tools and apipmau: e.g.. &odligh~ lowad into any incident are3 must be 
dcariaily grounded and bonded. shaaa-raisunr. md sparkproof. After first aid, get appropriate in-plant. paramedic, or community 
mediui atzendoa and suppon for inhalation eapasures in oxygendcffcient atmcsphcres. Seek prompt mcdicd axsisunce for further 

SpilULenk Design d prtxtia a mnhrw spill cmtroi and COWU~~~WC pim (SCCP). Whm a leak oaurs. nodfy safety pasonnet china& 
heat and ignition sources. evacuate unncccssary personnd. provide maximum explosion-proof ventilarion, and implement the SCCP. Use only 
nonspaking rools md equipment kcatc and seal Ihr source of the Iuking gas. Use water sprays to protect the personnel attempting this shumff. 
Large me&mm rdusu cm rsuit in spccucda explosions. If aucmpu to shut off rhc leaking gas are unsucEusfUL evacuate the Iikciy expiosion 
aua Dkp& Contact your supplii or a Iiccnscd conawor for d&led ruommtnckrions. Follow appliubk FcdemL srarc. and local rtgula- 
rions. Ranova Iutring or defective cylindas to a safe outside. posred. discharge loathm. Let the merbanc gas disc!!agc at a modaarc rat& when 
ic is empty. rau8 rhc CyIindcr to the nrpplicr afla it is propcdy tlgguL Iabdlei or ScmciIed MT (anpry) or dcfccrive. 

OSHA Designadoc~ EPA Designations 
Ait C-t (29 CFR 1910.1000. Subpan a: Not l&d RCRA Hzardou Waste (40 CFR 26133): Nor Iistai 

CERCLA Hazardoru S&stance (40 CFR 302.4): Not listed 
SAU Exuemdy Hazardous Substance (4.0 CFR 355): Nor list& 

coggla: wear prolccfive eyvighses or chmlicd rricy goggia. per OSHA eye- and ficc-prod mguiarions (29 CFR 1910.133). Cloves la 
prwau skin umu~ mrkcs handling Gquid mahano should wear zppropri~c insulating glovu. safety glasses, Maui splash apmu as requixcd by 
Um pakcuiar tvork mdizions. Respirator: War a NIOSH-approved rupiramr if v. Follow OSHA ruphor regulations (29 CFR 
1910.134). Par unmgazcy or norrroudac opemiom (spills or cicming rcacmr vessels and sronge tanks). wea an SCBX Wanting: Air--g 
rerpiryon da not prom workus in oxygmdefidau aunosphacs use sdf-conained brufhhg cquipmmc bcrc. Ventilation: Provide genaal 
nxilodexp~-prwfvalfilaci4nsyslansu,&faiu~c amcaluaria below !he 5% v/v LEL (SW. 4). Loui ubaust va~don it 
;IrrCarrdrineaitpmcrrumcrhPlcdLpasionintodre~Pubydiminuingituiusornrc(Ccniumrrf.l03).GivespsiiIurarionropmpcr 
VaUikion of endosed w. SaftcJ StationSz Make available in Lhc work Pea anagency eyewash stations. safccy/quickdruxh showas, 
wad&g faciia. Ere cxzinguishax and oxygen taxtics fur anagcncy fm-aid. Contaminated Equipment: Nova wear amract icva in rhe 
work~slJftlaUCS~rbrorhZlld9llZBCs- uatc tiMR &unda co- dorhing before wariq. Rrmovs this material from 

prp*-J e#yipaLothu:rfqrpmpriue.amsidc-g allmmaic sauing eqll+mt that -Hans workers of oxygal~ciult 
uxn0sphuu or of potwkIly explosive air-gas mixtures. AR en-g systems in xny methane gas storage, handling. or procasing arca must 
k c@osion-prwf SD thy have no wk potential or hot spoR Rasrpircd systems must use only approved valve% madfolds. fhg~~. and flame 
urumn. Commcntx Mahane gas praents &nguous fps explosion znd reactivity risks. Regukiy inspect and scwice ail the piping sysrcnu 
whkh mnspon m&ate gas in pmduaion and storage area. Before use, rhomughiy cut methane lines with nirmgcn gy for i&g apecidly in 
mclosd cas. 
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90-e Requirement Store muhme in closed. pmsswkd cyiiidas. tank cars. piphcr. or orha comatiers in a aooL dry. wdl-vaGlutb 
%cpmof .~rurway kom hut and i&ion soumcs and &ompatMc chcnicais (Sec. 5). Rotas &se containers front physical damage md hut 
5hield than from dira sunlight Special HandlindStomgc: E!ccziwiIy gmmd and bond all conuiners. MII!G Eylirdas. .ylk ~a md pipeiimu 
uai in muhane shiFpin~ racivin~, or uansfaxing opcr~tions. Nova smoke in any work YU what zhe possibiiiry of uposrrrr co mcdnnna gas 
:fue hazed) uiu. R aomrnaded storage contai~~us inciudc SLCCL 

Tmnsporration Data ($9 CFR 172101-t) 
30T Shipping Yams: .Methane DIO Shipping Same: ,Merhanc compressed 
DOT Hazard ckrs: Rammabie gas IX0 Hwrd CIU 2.1 
30T ID So. : UN1971 IX0 Lab& Flammable gas 
DOT Lab& Ftammabic gas 
DOT Packaging Rquirtmcntr: $9 CFR 173.302 1, 
JOT Padcaging Gcapdons: 49 CFR 173.306 
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- WY . MATERIAL SAFETY DATA SHEET 

-- 
GekxlI 

Transuarent amber lfaufd ~+th mineral oil odor 

scctsorr N - Fm ti Gplosfon Haad Oati 

----C.O.C. - 4LS'i - 563% 
-urrar 

-- 
Ion. bm Cerdc3L. Carhn Dioxide at Facet Sorav Eoz) 
-Fnmprcrrdrrr 
Cad ex3o&d CQntafncrY tits vacer. USC a&- 40-muoLfed btaaekfx l aulzeat for l ncfosd or 

conf fucd maces - 



. Materiaf Safety Data Sheet 
From Gciunis Rcfcru~ce CoUcm 

Gcthtn ?ublishinz cgmaiinn - - *,r(c P-L- c- EP 
No 523 “’ I7 AkmNE 

1 I (Revision A) 

-‘I Issucdz Octckr 1986 
oD(MI-QDllr. Rcviscdz August 1987 

IAL IDENTIFICATION ::’ -. . 25 
A 

- AmiIabk from mcni~mpplim, inddiqz 
Mlbd cha co, Itldusuial cllemicals B soivenrs Divisiou Fo Box zu9, 
blnmbus, OH 43216; Telepbo~ (614) W-3844 

HMS 
H 1 
F 4 RI 
RO I - 

donlsazad m: II-Peamleisrs&olufiandaplol 

SECTION 2. INGREDIWTS AKD HAZARDS % HAZARI 
II-Peaas, CAS aON%64; NIOSH RTEC- .99 

H3C-CHz- CI$- CHZ-CH3 

L 
-manlately amgerous to we al0 Ilam 

SECTION 3. PHYSICAL DATA 
BOiIiUgPQi8t~9TFf3Ll’O Spcipt~~O.626~6ST(ZO-C) 
vapos Pmsure - PO0 Tarr at 653-F (Iarc) Iwring point - -202-F (-x30-C) 
vapoTr&msity(Air=1),tJ Enpcdon RIP: (PBUAC I 1) - 28.6 
solubility in waler - 0.04% YL 68=F (2oq volrtik%kloo 
Vhcoxi~ - 0.43 at 327 (0-c) Moiauk Fvdgbt - 7zl5 Gnms/MoIe 
~a13dc&;mae” coIoricq toobit Iiqu.id. Mild pm ode nslabold odor C00eCOOUiOD: 50% 

@MFNT$: rr-Peotmrc’r hi& wpor dcnsirp. voktiliy. rod wpamian rakwiPgeaaaleapIosivemdfbmabIe 

dOfVW3C 

SECTION 4 -FIRE ASD EXPLOSXON DATA C’ER i ITPPFR 

FIashPointandMahod 1 AuoignidoaTanparmre 1 Fimmab~Limirrin Air 

40-F I<-wcI I 5al-F~cl I %byVohnne 

SECTION 5. REACTIVITY DATA ~ 
bpc3tmc is stabk Haxaous poiya crnmt QcQlt. 





Material Safety Data Sheet 

PRESTONE@ Engine Starting Fluid 

NFPA HAZARD CODE -/\ 

I. lDENTlPlCATlON 

PRODUCT NAME PE!STO$ Engine Starting Fluid 
c -- 

TYPE . Auromotive Engine Starting Fluid (AcrosoI) 
. 

STOCK As237 

FORMULA 13374-a 

II. PHYSICAL DATA 

BOILING POINT, 760 mm Hg 95°F 

FREEZINGPOlNT less thal -3OT 

DENSlTY (at 68°F) 5.6 lbs/gal 

VAPOR DENSITY (Air = 1) 26 

VAPORPRESSURE(atWF) 305 mm Hg 

AEROSOL CONTAINER PRESSURE (at 70°F psig) 
85 

VOLATILES BY VOLUME 99% 

SOLUBILm IN WATER, by Wgt 45% 

EVAIfORATION aATE (Butpi Acetate = 1) 23 

APPEARANCE AND ODOR clear liquid ether odor 

f 

Copyright Q 1989. Documc.nc MSDS0254, January 24.1991 Page 1 
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I3 FlRsr 
BRANDS 

Material Safety Data Sheet 

PRESTONE@ Engine Starting Fluid 

111. HAZARDOUS 1NGREDlENTS 

(includes IARC, NTP, OSHA and ACGIH listed carcinogens greater than 0.1%) 

MATERIAL a CAst EXPOSURELIMIT SOURCE 

Ethyl ether 40-70 60-29-7 400 ppm TWA 
500 ppm STLL 

(3) 
(3) 

a-heptane 25-60 142-82-5 400 ppm TWA 
500 ppm STEL 

(3) 
(3) 

Methylcyclohcxane 25-60 108-87-2 400 ppm TWA (3) 

Carbon dioxide s-10 124-38-g 10000 ppm TWA 
5000 ppm TWA 
30000 ppm STEL 

(1) 
(2) 
(3) 

NON-HAZARDOUS INGREDIENTS > 1% 
None 

Hone of the other ingredients is listed as a carcinogen 
or potential carcinogen by OSEIA, NTP or IARC. 

The source for exposure Units listed above are: 
(1) OSHA Panaissible Exposure Limit (effective 9/89) 
(2) ACGIH Threshold Limit Value (1988-89 Edition) 
(3) Both the OSHA PEL and ACGIX TLV 
(4) Recnmmrnded by the Manufacturer 

IV. FIRE AND EXPLOStON HAZARD DATA 

FLwiPolNr 
Tag Open Cup: Not de-at 
Pensky-Martens CIoscd Cup: 49°F 

, AER.?SOL FLAME EXTENSION 
Greater than 18 inches 

FLASHBACK 
YCS 

t 

Copyright 0 1989. Document: MSDS0254, Januaq 24.1991 Page 2 
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D FIRST 

BRANDS 

Material Safety Data Sheet 

PRESTONE* Engine Starting Fiuid 

AEROSOL FIRE PROTECTION LEVEL 
Level 3 Aerosol (NFPA 30B) 

FLAMMABLE LIMITS IN AIR, Z BY VOLLrME 
LOWER: 1.85 

UPPER: 365 

AUTOIGLNITION TEMPERATURE 
rsdoc 

EXTINGUISHINGMEDIA 
Foam. alcohol foam, c&on dioxide. and dry chemical Water may be unsuitable except 
as cooling medium. 

SPECIAL FIRE FIGHTING PROCEDURES 
Use selfcontained breathing apparatus. Toxic fumes may be emitted. 

UNUSUAL FIRE AND EXPLOSION HiUtIRDS 
Extremely flammable contents. pressurized containers. Vapors are heavier than air and 
may travel or be moved by air currents and be ignited by pilot lights. other flames. 
smoking, sparks, heaters, electrical equipment. static discharges Or other ignition sources 

- at locations distant from product handling point 

V. HEALTH HAZARD DATA 

EFFECTS OF SINGLE OVEREXPOSURE 

SWALLOWING May cause signs and symptoms of systemic intoxication. with 
incoordination, blurred vision, headache, analgesia, UIlCOl.lSdOUSIlCSS and 
respiratory faihre due to depression of the central newous system. Due 
to high vohtility, may rapidly distend tie stomach. causing disc0mfOrt . 
and may make bribing diEcult. May also cause pneumonitis if 
aspirated. 

SKlN ABSORPTION Significant absorption not expected. 

INHALATION Acts as a narcotic or general anesthetic. May cause irritation of the 
respiratory tract with cough and also signs and symptoms of intoxication, 
with iJlCOOdilXUiOlL blurred vision. headache. analgesia, 
unconsciousness. cardiac irregularities. and respiratory failure due to 
depression of the central venous system. Breatbing high vapor 
concentrations may cause heart rate irregularities, possibly fatal, 
particulariy in persons with heart disease. 

SKDJ CONTACT May cause mild initation, experienced as local dIlesS. 

Copyright Q 1989, Document: MSDS02.54. January 24.1991 Page 3 



. n FIRST 
BRANDS 

Material Safety Data Sheet 

PRESTONEO Engine Starting Fluid 

EYE CONTACT . EX~~UC to Iiquid or high concenmions of vapor may cause inicuion. 
experienced as redness. excess teariug. and possible sweiliag of the 
conjunctive 

EFFECTS OF REPEATED OVEREXPOSURE 

Repeated skin exposure can cause cracking and drying. Repeated inhalation may cause Ioss of appetite. 
exhaustion. headaches. drowsiness. dizziness. cardiac arrhythmia. cenuaI nuyous system excicabiiicy. and 
psychic disturbances. 

OTHER EFFECTS OF OVEREXPOSURE 

May cause albuminuria and polycythemk 

MEDICAL CONDITIONS AGGRAVATED BY OVEREXPOSURE 

Because of its imitating and defatzing properties. this material may aggravate an existing dermatitis. 
Existing cardiac conditions may be aggravated if inhaled in high concentrations and may be fatal as a 
result of serious arrhythmia and cardiac decompensatio~ 

SlGNlFlCANT LABORATORY DATA WITH POSSIBLE RELEVANCE TO HUMAN HEALTH 
HAZARDS 

None currently known. 

EMERGENCY AND FIRST AID PROCEDURES 

SWALLOWING Giveatleast2giassesofmilkorwaterifthepatientisconscious. Do 
not induce vomiting. Call a physician immediately. 

Sm 

INHALATION 

Washwithsoapsndwater. 

Remove to ksh air. Give ani&iaI respiration if not breathing. CPR 
mayberequimiifcudiacarrestoccurs. Oxygenmaybegivtnif 
necessary. Call a physician. 

EYE$ Imrnediateiy flush eyes with plenty of water for least 15 minuw. Seek 
medicaI aaentios pnfaabiy an ophthaImoIogist 

NOTES TO PHYSICIAN May prodwe arrhytbmh cqmially in a person with an irritable 
lllpUdi~ Because of possl%IC alThythmogenic eects. 
sympattromimefics should be used with caution. Avoid the use of 
epinepbrin~ 

t 
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BRANDS 

r\l 0.18 
Material Safety Data Sheet 

PRESTONE@ Engine Starting Fluid 

. Thae is no specific antidote. Treatment of ovaqosurc should be 
directed at the control of symptom and the ciii condition. Artificial 
vauilation may be required ifcoma is deep and breathing shalIow. 

VI. REACTIVITY DATA 

STABrLrrY . Stable. 

HAZARDOUS POLYM3BXZATION 
will not occur. 

CONDITIONS TO AVOID Hear, sparks and open flames. 

INCOMPATIBILITY (Matdab to Avoid) 
Strong oxidizing agents. 

HAZARDOUS COMBUSTXON OR DECOMPOS’ITION PRODUCTS 
Exmmely flammable. Will bum to form carboa dioxide. carbon 
monoxidt. May form oxides of nitrogen. 

VII. SP!LL OR LEAK PROCEDURES 

STEPS TO BE TAXENIFMATERXAL I!5 RELEASED OR SPXLLED 
Wear appropriate personal protective quipment and remove aJl souxces 
of ignition Contain spill using absorbent ma&al and collect mataial 
for disposal in a container suiqble for flammable waste. See Section IV. 
“Unusual Fue and Explosion Hazards.” 

Wm DISPOSAL METHOD 
WastematerialisaRCRAbazardouswastcduetoignitabilityif * 
discadd in its purchased form. Incineration. trcaanent or landfIling 
should be carried out in accordance with appiicable RQCA Federal, 
State. and Local regulations. 

Copyright CQ 1989, Docummz h4SDS0254, Januay 24,199 1 Page 5 
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BRANIlS 

Material Safety Data Sheet 

PRESTONE@ Engine Starting Fluid 

VII!. SPECIAL PROTECTION INFORMATiON 

(for manufacturing and bulk spill cfeanup) 

RESPIRATORY PROTECTION 
Use NIOSH/MSHA approved chemical cadge respirator for 
opemions which may result in employee exposure above the Penniss~%Le 
Exposure Limit (PEL). 

VENTILATION Use local exhaust ventiIation for operations which may resuit in 
empIoyet exposure above the PEL 

PROTECTIVE GLOVES None required under normal use. PVA (po@inyl alcohol) gloves are 
recommended for operations which may result in repeated skin contact 

EYE PROTECTION Safety glasses are considered adquate for normaI use. 

OTHER PROTECTIVE EQUIPMENT 
None required 

IX. SPECfAL PRECAUTIONS 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING 

. DANGERz Extremely Rammnble. Do not store near hea& spa&s or open flame. 

. Do not inhale vapors: use in well ventilated arez 

. Avoid eye and prolonged skin contact. 

. Do not &ink or swaIlow contents. 

. Contents under pressure do not store at temperatures above 12fPF. 

OTHER PRECAUTlONS 

Obscrve ail requirements of plant, company or government reguktions. 

KEEPOUTOFREACHOFCHLDREN. . 

f 
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BRANDS 

Material Safety Data Sheet 

PRESTONEO Engine Starting Fluid 

X ~DEPARTMENT OF TRANSPORTATION 

HAZARDOUS MATERIAIS 

HAZARD CLASSIFICATION 

IDENTEICATION NUMBER 

LABEL(S) REQUIBED 

Engine Scaning fluid 

Flammable Gas 

UN1960 

Flammable Gas 

Xl. ENVIRONMENTAL DATA 

EMERGENCY PLANNING AND COMMUNITY RIGHT TO KNOW INFORMATION 

This product contains the following chmicah subject to SARA TILE II& Section 3 13 reporting: 

Chemical Name cAs4 Weight B 
WOn8 

ThisMSDSisdkecteda,prof#sionatusenandbulkhandlenoftheproduct Consumer 
products=- in suzadam with Federal Hazardoui Substances Act regulations. 

while Fmt Brauds Coqmation beIicvcs that the data conraintd herein arc factual and the 
opinions cxpnssal ace those of qualified experts regarding the rcsuh of the tests conducted. the 
data are not to be taka~ as a wananty or rcprcscntation far which Fm Brands Corpomion 
assumes legal rcsponsiiw. lhey arc off&red solely fm your considemion, in~migation and 
vdficatio~~ Any use of these data and infomation must be detamined by rhe user to be in 
accordance with applicable fedem& state and local laws and nglllatim. 

If more information is IlceduL please conlact: 
RLLcwis 

1 Fust Brands Coqmtion 
88 Long Hill Street 
East Hartford, cf 06108 
(203)7284181 

f 
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Tdeshone: 

Infomation: 
Chefnid Name: 

(619) 275liu~ 
Organic ,MixIwe 

Trade Name: lND-40 Bulk Liquid I 



. 

VIIL SPECIAL t?ANDllXUG INFORMATION 

X. l=&WSPORTATION DATA . 
1 



APPENDIX D 

HEALTH AND SAFETY FORMS 

Accident/Injury/Illness Report Form 
Accident/Injury/Tllness Status Report Form 
Heavy Equipment Inspection Forms 
Instrument Calibration Logs 
Air Monitoring Instrument (Direct Reading) Logs 
Fire Extinguisher Checklist/Inventory Form 
Daily Safety Meeting Log 
Project Site Safety Inspection Checklist (weekly) 
Cardinal Safety Rules 
Activity Hazard Analysis 



.__. .  .  e-e--.-. 

2 AN OHM Rcmcdiation . <- - F SerYices Corp. 
. SU’PERVISOR’S ACCIDENT INVESTIGATION REPORT 

Check 31 tllat apply: 0 InjuryAllncss 0 Fatality 0 Compiaint Cl Not Work Mated 

0 Auto Liability 0 Auto Physical Damage 

0 General Liability 0 Property Damage 0 Environmental 

Exact Date and Tlme of fnddent - a.m. - p.m. shift atst 0-d a3fd 

OHM CQRPORATlON 
(Empbyeo’s Home OivisiorVRegional OftlcaISubsidiary) 

. Address 
w state 

PROJECT lOE?~FICATlON (Project R&tad Incidents Only) 

Pmj& No. 

Location (Full Address) 

Telephone 

EMPLOYEEmFoFMATION 

Projecl Start Date 

Pmject Manager 

Completion Date 

~byee’s Full Name Employee No. - 

lgular Full Time a Regular Pw Tiie arempo~ a Non-Empbyeo 

, _ Home Address 

oat0 of mh Age- SocialSecurityNo.~~--- Sex ahi aF 

Job Tiie oapartment Date Hii 

Length 0f Gnpbyment 0hTrainkrg. 0-h 0-e. llmein.JabC&ss ClInTraining, a- MOS 0-h. 

Name of Employee’s Diroet Supowisar 

SUNUP at 7-h Of Acdd0nt a ok* supwbd ahdif0dysuphd aNatsupenrited 

Specifc Location Where Incident 0ccufmd 
._. 

a OHM FaalEty Q Project Site a other 

To WMm Was I&dent Reported? when? 

Witness Name/Address 

Witness Job Till&Reason In Area 

Describe Employee’s Job Outies Being Potformed When Injured 

Desc&e Fully the Events Which Resulted in the tidenVlnjury/ltlness 

PCf?ACE CO’” , a , .MJE OEl QACK 01: THIS FORM 



(Use Extra Page if Needed) 

.--%scribo the InjuryAllnoss in Detail; lndbate Part of Body Affected 

Name of Object/Substance Which Directly Injured Ernpbyee 

HasNiff Empbyee Se& Treatment? a Yes 0 No Did Employee Die? a Yes Q No 

Name/Address al HaspiWOouar 

Describe Treatment Given 

Was Empbyoe Able To Return To Work? a Yes QNa 

If YES: 0 Re@ar Work Cl Work with Restricted Activities 

R4strictian 

If NO: Due Last Time Bqan Oat&Es& Date To Return 
. . 

: identify Personal Pmteclfvo Equipment Used by Injured Emplayee 

1 

. What Trafning at lns~~ctfon Had Been Given? 

How Could This Accident Have Boon Prevented? 

Carrective ktien 

Siinziture 

Signature 

Signature 

-. 
(SupvrlManager) 

(Safety Offkar) 

(Pmj. Manager) 

Date 

Oate 

Oate 

.I~IBUTlON Original To: Diiision Secretary at Employee’s Home Office 
c 

Copy To: Q Corporate Health L Safety c1 Regbnal Health & Safety Manager 
0 Projed Manager 0 Site Safety File 

* -- -.-----, ----.- 
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\ 
B- OHM Remediation 
- = Services Corp. - 

a 

EMPLOYEE’S ACCXDENT REPORT 

Check all that apply: 0 Injury/IlIness 0 Fatality 0 Complaint 0 Not Work Related 

0 Auto Liability 0 Auto Physical Damage 

0 General Liability 0 Prciperty Damage 0 Environmental 

Date, Day, and Time of Incident Oam 0 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 rciatcd. give Project #, Client, Address and Phone #): 

On OHM premises? OYes ONo 

Witness NamelAddress 

How did accident occur?: 

<.. . 

Was medical attention required? 0 Yes 0 No 

Did Lou retune to work? 0 Yes 0 No Your usual Job? 0 Yes ONo If not explain: 

Was the accident rcponcd to a supervisor3 0 Yes 0 No Supervisor’s name: * 

Empioycc’s Signature Date 



*c= OH31 Remediation 
\m Services Corp. 

ASUUdUYdOIDIC 

Form 0085 
H & S Dept. 

2195 

INJURY/ILLNESS STATUS REPORT 

Employee Social Security No. 

Home Address Phone 

Job Title Home Division 

Date of Injury/Illness Description of Injury/Illness 

AUTHORIZATION TO RELEASE INFORMATION 

.:. ‘. 
I hereby authorize all physicians, hospitals, clinics and all 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, unless the same 
is causally or historically relevant or related to the injury referred to above. 

Employee Slgnature Date 

PHYSICIAN OR MEDICAL PERSONNEL TO COMPLETE REMAINDER OF FORM 

WORK STATUS 
0 l3nptoyw m8y return to worlc with no IImItatIons 

Pata 

0 Employee may return to worlc on 
Pate 

with llmltatlona Indicated. Thesa mstrlctl0n.a am in 

l ffecl IJmll or until Reevefuatlon 
Pate 

on 
oat. 

Em~l~mwworN - hours In a work day. 

0 tnployw Is totslfy Incapacitated at thls tlmr 

palent witI be rwvuueted on 
our 

DEGREE 
0 Sedentary Work. Uftlng 10 pounds maximum 
and occasiomlly liftlng an&or unying such articles 
U docket& ledgers, and small tools. Although a 
sodent8ry job la deflned as one which invofvee 
afttlng, a cerlain amount of welktng JIM standlng is 
often necesury in canying out job duties. Jobe are 
8edontary If walking and standlng are requimd only 
aturtonafly and other sedennuCy criteri8 am met. 

0 m Work. Uftlng 29 pounds maximum with 
frequent liftlng &Or carrying of objects weighing 
up to 10 pounds. Even though the weight Ilfted may 
be only a negligible amount. a job is in this category 
when it requirea walking or standlng to a significant 
degroo or when it involves rittfng most of the time 
with a degree of pushing and pulling of arm andlor 
leg controls. 

0 mum Work. Uftlng 59 maximum with frequent 
llftlng andfor carrying of objects weighing up lo 25 
poun-. 

0 Heevy Woh Liftlng 199 pounda maximum with 
fr$tm llttlltt~stior carrying of oblects weighlng 

. 

0 Very Heavy Work. Uftlng oblects In ucoss of 
199 pounds with frequent llftlng and/or canying of 
oblocts weighing 59 pounds or more. 

LIMITATIONS 
1. lho Employee may: 

a Standfwalk 
0 None 0 14hows 

0 44houn QMltounl 

h sit 
0 14houn q 36houls 
0 5ahoun 

c orlvo 

0 1-3houn 034hOUf8 
0 s-ahotm 

2 E%Weerruyuaehmdaforremt~ 

0 SInglo g-ping 0 Puehlng 6 pulling 
0 Fine manipuletlon 

3. Employee mey use feet for mpmtltlve movement 
a8 in operatlng foot controfr 

0 Yea 0 No 

4. Employoa is able to: 

Frequenty Occaslorufly Not all All 

a Bend-0 0 0 
b. squat-o a 0 
c. Cllmb.,O 0 0 

: 

PHYSICIAN’S REPORT 0 Referred to c.om?any physician 
0 Employee referred/admitted to: 

Diagnosis 
-. Whom 

Treatment 
Address 

Other ii Phone 

Jate of this Report 
Date Time 

Physician’s Name 

Address 
Print 

Physician’s Signature . 

Phone 
Whit0 - Company COPY 
Canay - Clime Copy 
Plnk - &nployee COPY 16406 U.S. Route 224 E. l P.O. Box 551 l Findlay, OH 45839-0551 l (419) 456064 



HEiyY EQ;[JnZ’h~ 
DAILY INSPECTION LOG 

Equipment Description: . 
(NamdScdd No./Modd No.) 

Date Xobilizedz week Ending 

rtem Insgecced/ 
I 

Hoa-/ -Tues./ 
I 

wed./ Thur./ 
Oats Zaageczed 

WfdshFold I I 

Seat 3elts I 

3ack-ua .XlaT -. I I 

3OCl I 

3ZlkSS I I 

3; -a -- Sx=tiquisher I I 

T’-9s I I I 

3ydzaulics ( leaks) I I I I 
stetarLzg ?ia I I 
iaspCZ;rd *t I i I 

. 

. 



I 

BAR MONTHLY INSbBCTION CHECRLIBT 

BAR ID NO. EORE88 ID NO. YEAR 

RcgulRtors runclion 
properly/without tlulkr 
or rrce now 

n valve functions 



OHM 

1 DIRECTREADINGINSTRUMENTLOG 

Project Job No.: 

Operator: 

Sampling Technique: 

Sample Interval: 

8ackground Reading: 

Adon LeveUFksponse: 

Tine Iscation Readii (units) Detection Limit (Sca!e) 

. i 
.L i 

,. + . . I 
B 

a . -w-w 

. 
t 

, Ed: 

L I I 

B 

B 
B 

_-. _.._ -. 



alme 
,-I sowica Corp. 

COMBUS’ITBLE GAS INDICATOR 
CALIBIWI’ION DATA sfl[EEIT 

’ PROJECT # 

XNSTRUMENT NO.: CAUBIWTION GAS % LEL: 

CALIBRATION GM: CEEMICAL MONITORED: 

CAL GAS 0, CONCENTUTIQN: CONVERSION FACTOR: 

. / 

NOTE:. METER READING x CONVERSION FACSTOR - LEL OF AT?rlOSPHEIE 
(C~OVUSiOO~r~brf~in-~ 

. 



HNU-PHOTOIONIZATION DETECI’OR 
CALIBRATION DATA SHEET 

PROJECT # 

DATE: 
INSTRUMENT NO. 
LAMP TYPE: 

CALIBRATION GM: 
CALIBRATION PERFORMED BY: 



DIRECT READING INSTUMENT LOG 

NAME: JOB NO.: 

PROJECT: OPERATOR: 

INSTR- CALIBRATION: 

PROJECT A-: 

BACXGROUND READING: 

WEATHER CONDl'IlONS: 



PORTAXE FIREEXTINGIIISEERCHECKLIST 

ome/shop LOCkOIl 

INVENTORY 

serial No. LOcatiOn 'SerialNO. 

. 

xnspdon Points 

L Eke cxhpisber is in assigned vocation 
2 Access is not obstructed 
3. Fire cxkgisber is fully charged 
4. Lo&-pin in pIace 
5. Test mg arm&cd and aurea 

INsPEcrIONS COlbmErED 

-klishk 

Jannary 

Febmzuy 

March. 

JQd 

=Y 

JdY 

October 

NOVClI4bCr 

Location 

hiws . 

_.-_-__ June ..w____ -- -.- De-W. .AAa-- .‘.N. .._ -- ,W.‘d “.._. z.%- ‘2 7:. - -.^ .,.. _- -- . . : ‘. . - . . . . . t . . - .“.-A, ). . 



j% 
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m 

DAILY SA.FElT MEETING LOG 
i -omcorpo~ 

. 
Date: aiclc 

Spdic LLJcbIc Job No.: 



DAILY W MEETING LOG 
(COPiTIBUATION PAGE) 

De 

Spcdfich -- - 

SwErY TOPKS PRxsEmzB . 

AZTENDEES: 

NamcPrkefk * 

Jab No. 

. 



SCUA ID NO. 

. ‘I 

SCUA MONIIILY INSFECA'ION CIiJKKLIST 

Alarm bell fuuchnr 

Unll Is clca~ 

DURCIUNCIIB IN AlIWVl3 ITUMS lWOUllU3 UNIT TO UU TAtlOW AND RUMOVUD VIIOM SURVICU 



SrrE SAFETY OFFICER 
DAILY REFQRT 

DATE PWJECT NO. 

sso: PROJECT NAME: 

Air Moniroring -ts (zahbed- Task Monitored 

OHM Site Activities 

Shntnctot Activities 

Safety Obscwatiodssues 

I I I 

I 
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HAZARD ANALYSIS 
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OHM Remediatioh Services Cotp’s 
” CARDINAL ” SAFETY RULES 

l No failure to report Accidents/ 
Injuries immediately; No 
misrepresenation of injuries 

l No failure to comply with all 
safety requirements, 
procedures or policies 

o No illicit drugs/alcohol 

l No fighting 

a No horseplay 

l No malicious destruction of 
company property 

0 No firearms 

Failure to comply with these rules will result in immediate discharge. 
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