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1.0 INTRODUCTION 

This site specific Health and Safety Plan (HASP) addresses hazards associated wrth low temperature 
thermal desorption of  contaminated soil generated from the Source Removal Action at the Mound Site and 
establishes guidelines to protect project personnel, collocated workers, the general public, equipment, and 
the mvironment. This work will be conducted by McLaren/Hart Environmental Engineering Corporation 
0 for Rocky Mountain Remdation Service (RMRS) as an accelerated action under the Final Proposed 
Action Memorandum for the Source Removal at the Mound Site, IHSS 113 (PAM). 

This work will adhere to the regulations and guidelines outlined in Occupational Safety and Health 
Administration (OSHA) Title 29 CFR 1926.65 "Hazardous Waste Operations and Emergency Response," 
Department of Energy (DOE} Order 5480.9A, "Construction Project Safety and Health Management," and 
DOE Title 10 CFR 835, "Occupational Radiation Protection." When not addressed in OSHA Title 29 
CFR 1926.65, all nonradiological work will be performad in accordance with Title OSHA 29 CFR 1910 
"Safety and Health Regulations for General Industry" or Title OSHA 29 CFR 1926 "Safety and Health 
Regulations for Constn~ction." 

In addition to this HASP, an Audrtable Safety Analysis was prepared and is included in Appendix A. 

The speclfic aaivities to be performed are detined in Section 4.0 o f  this HASP. The health and safety 
guidelines and requirements presented are based on a review of available information and an evaluation of 
potential hazards. This HASP outlines the health and safety procedures and equipment required for 
activrties at this site to minimize the potential for exposures of field personnel. Revisions to this HASP 
require approval from the MH Project Manager, MH Corporate Health and Safety Manager, MH Site 
Safety Officer, RMRS Project Manager, RMRS Qualrty Assurance, RMRS Radiological Coordinator, 
RMRS H d t h  and Safety Supervisor, RMRS Radiological Safety Sdon  Manager, and SSOC 
Radiological Engineering. 

This HASP has been written for the use of MH, rts employees, RMRS personnel, visitors and 
subcontractors. However, MH does not guarantee the health or safety of  any person entering this site. 

Strict adherence to the health and s a w  guidehes set forth herein will reduce potential for injury at this 
site. The health and safety guidelines in this HASP were prepared specifically for this site and should not 
be used on any other site without prior research by trained health and safety professionals. 
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The responsibilities and authorities of each indrvidual relating to health and safety issues are presented 
below. The project Health and Safety Organization is shown in Figure 2.1. A project phone list is 
presented in Table 2. I. 

Figure 2.1 
McLaredHart Project Organization 

I 1 

Engineer 
Scott Newsom r 

RMRS 

Wayne Sproles 

I 
Corporate HeJth 
& Safety Manager 

David Durst 

- Project Manager 

* * - - _ _ _ _ - -  
V.P. Terrachem 

Steven J. Corney, P.E. 
RlMm 

Field Supervisor 
/Shift Supervisors I 

Mark Wood 
Shaun Garner 
Mike Bemskl I I 

MH I I 

Project Manager 
Ronnie D. Hill 

- I 
I 
I 
I - - 

I 

I 
I 
I 
I 

1 I 
I 

i---" 
I 

RMRS I - H&S Supenisor ---A I 

Peggy Schreckengast I 1  

I I 

I 1  
1 1 1  
I l l  
0 1  
I l l  
1 1 1  
I l l  

1*--____---_-_------ff_l________________---~-~-__ Ken Gillespie 

! I ;  
MH MH 

Radiological Day Shift Site Safety Oflicer 
Supervisor Steven Aldridge 

Charles Wallace 

I 
Night Shift 
Supervisor 

Greg Braun 
(Randall Scott 

Alternate) 

Night Shift 
Thermal Crew 

(Randall Scott 
Alternate) 

SSOKead HSS Specialists (HSS): 
John Gregg 
Karen Olson 

Night Shift Chip Sawyer 

Thermal Crew Technician 
To Be Determined 

Health & Safety 
Specialists (HSS): 

Jong McGuire 
I I 
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Table 2.1 
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2.1 ALL PERSONNEL 

Each person is responsible for the health and safety of  themselves and their coworkers, for completing tasks 
in a safe manner, and reporting any unsafe acts or unanticipated hazards or conditions to the Shift 
Supervisor, Project Manager, Project Superintendent, Site Safety Officer, or the Health and Safety 
Speclalist. All personnel are responsible for continuous adherence to this HASP during the performance of 
their work. No person may work in a manner that conflicts with the letter of or the intent of, safety and 
environmental precautions expressed in this document. M”s employees are subject to progressive 
discipline and may be terminated for blatant or continued violations. 

2.2 TERRACHEM VICE PRESIDENT 

Terrachem is a division of McLarewI3ai-t and the Terrachem Vice President over sees all of the operations 
of Terrachem. 

2.3 MH PROJECT MANAGER 

The MH Project Manager (PM) is ultimately responsible for ensuring that all activities associated with the 
thermal desorption treatment process are completed in accordance wrth requirements set forth in the 
contract. The MH PM is responsible for ensuring all accidents and incidents on the project are reported 
and thoroughly investigated. The MH PM must approve in writing any addenda or mdfications of the 
HASP. The MH PM will be responsible for overall implementation of this HASP. This will include 
communicating site requirements to all on-site project personnel (MH, WETS, and subcontractor 
personnel) and consultation with the SSO and the HSSs. As required by MH policy and procedure, the MH 
PM will be responsible for informing the SSO, the HSS and the Shift Supervisors of  any changes in the 
work plan, so that those changes may be properly addressed. Other responsibilities include: 

Authority over all technical issues; 
Managing the development and implementation of the site specific HASP and Actwity Hazard 
Analyses; 
Performing peridc on site inspections to make certain that the HASP is being followed; 
Performing and documenting formal weekly on site inspections to identify and correct new or 
previously missed hazards, sa% violations, and failure in hazard controls; 
Stopping work, as required, to ensure personal safety and protection of property, or where life 
or property-threatening noncompliance with safety requirements is found; 
Coordinating with the Site Safety Officer and Health and Safety Specialists m health and 
safety matters; 
Ensuring that resources are available for all health and safety requirements; 
Providing the appropriate monitoring and safety equipment necessary for implementing this 
HASP; 
Suspending field activities for radiological safety issues and consulting wah Radiological 
Safety; 
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Suspending individuals from field activities for infractions of the HASP pending an evaluation 
by the Site Safety Officer andor the Health and Safety Specialist; 
Ensuring that proper controls and work practices are in place fbllowing any unanticipated 
hazard or condition including necessary changes to the HASP or Activity Hazard Analyses; 
Escorting employees with injuries or illnesses to WETS Mdcal ;  
Determining and posting routes to capable medical facilities and emergency telephone numbers 
(including poison control facilities) and arrangmg emergency transportation to medical 
facilities; 
Ensuring that all srte personnel have been given proper medical clearance, and that all srte 
personnel have met appropriate training requirements and have the appropriate training 
documentation on site, and monitoring all team members to ensure compliance with the HASP; 
Implementing emergency procedures as required; and 
Assisting in accident investigations and rmplementing corrective actions to any unsafe 
COnditiOllS. 

2.4 RMRS PROJECT MANAGER 

The RMRS Project Manager is mpansible for overall operations during fieldwork on the site including the 
heam safety of project personnel during site activities. The RMRS Project Manger is responsible for 
unplementation of the RMRS and MH HASPS and protecting surrounding hcilities and any potentially 
afhckcl Communities. The RMRS Project Manager’s specific health and safety duties include the 
fallowing: 

m 

e 

0 

0 

0 

0 

Performing periodic on site inspections to make certain that the MH HASP is being followed; 
Coordinating with the MH Project Manager and RMRS Health and Safety Supervisor on the 
health and safety matters; 
Ensuring that the RMRS provided resources are available for all health and safety 
requirements ; 
Suspmbg field activities if health and safety of personnel are endangered pending an 
evaluatm by the MH Project Manager or the RMRS Health and S a w  Supervisor; 
Suspending field activities for radiological safety issues and consuhg with RMRS 

Ensuring that proper controls and work practices are in place following any unanticipated 
hazard or candit~m including necessary changes to the HASP or Activity Hazard Analyses; 
Implementing emergency procedures as required; and 
Assisting in accident investigations and rmplemeuting corrective actions to any unsafe 
cwditians. 

Radid~ca l  Saf-ety; 

2.5 MH CORPORATE HEALTH AND SAFETY MANAGER 

The MH Corporate Health and Safety Manager over sees the development and unplementation of the 
McLaren/Hart Corporate Health and Safety Programs for MH field project. 
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2.6 SSOC RADIOLOGICAL ENGINEER 
The radiological mgmeer will be responsible for implementation of the HASP. This includes 
communicating site radiologcal conditions to all on site project personnel and consultation with the MH 
and RMRS Shift Supervisors, MH Project Manager and the RMRS Project Manager. The specific duties 
of the Radtological Engmeer include the following: 

rn Implementing radiologcal guidelines; 
rn Preparing Propertywaste Release Evaluations (P/WREs) for release of equipment form the work 

area; 
Preparing the Radiological Work Permits (RWP) i f  required; 
Coordinating and documenting actiwties with the SSO and HSSs to limit radmtian exposures to 
levels that are As Low As Reasonably Achievable (ALARA); 
Suspendrng work in accordance with the Rad~olog~cal Work Permit (RW) i f  required, or other 
radiological guidelines in place, i f  health or safety o f  personnel or the environment is endangered. 

rn 

2.7 SITE SAFETY OFFICER (SSO) 

The $SO is responsible for on site compliance wrth and implementation of the HASP. The SSO and 
ultimately the Project Manager are responsible far the safe conduct of operations. The SSO will supervise 
the Health and Safety Specialists (HSS) to ansure that the project and its personnel comply will all health 
and safety and radiologrcal requirements of the HASP and Radiological Work P e d s  (RW), if required. 
The specific health and safety duties of the SSO include the following: 

Developing the site specific Activity Hazard Analyses and the HASP; 
Reporting to the MH Health and Safety Manager and the MH Project Manager on health and 
safety matters; 
Interfacing with RMRS and RFETS health and safety, Radiological Operations and 
Radiolog~cal Engineering personnel; 
Providing a q y  of the HASP to all field crews; 
Ensuring that current medical clearance and training documentation are available and verifymg 
each team member is suitable for work based on the employees training and physicians 
recommendaticms; 
Advising medtcal personnel of the potential exposures and msequenw; 
Notifymg employees in wntmg of integrated air monitoring results within 5 days of receipt of 
laboratory results; 
Obtaining required health and safety equipment and maintaining equipment on the site; 
Conducting daily pre-work health and safety briefmgs; 
Conducting daily site health and safety inspections, document and correct all deficiencies; 
Supervising the Health and Safety Specialists in ensuring project compliance with the HASP 
and in performing all required radlologml control activities in compliance wrth the RWP, 
Radlologml Engheering and all RFETS Racl~ological Procedures. 
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0 Immediately reporting all safety-related incidents or accidents to the MH Health and Safety 
Manager and the MH Project Manager; 
Overseeing or conducting required health and safety monttoring such as air contaminant, noise, 
and heat or cold stress monitoring; 
Performing periodic inspections of the protective clothing and equipment to ensure they are 
properly stored and maintained; 
Maintaining a health and safety log includmg monitoring results and observations; 
Suspending work or atherwise llmrting personnel exposures if this HASP appears to be 
unsuitable or inadequate, or lfthe health or safety of personnel is endangered; and 
Implementing emergency procedures as required. 

2.8 HEALTH SAFETY SPECIALIST (HSS) 

The HASP for the Thermal Desorption Phase of the Mound Site Source Removal is unplemented by the 
HSS. The HSS are also responsible for assisting the SSO and Radiolopal Enpeering in msurhg project 
compliance with the RWP, if required, The specific health and safety and radiological duties of the HSS 
include the following: 

e 

e 

0 

e 

0 

e 

a 

0 

e 

Assisting the Site Safety Officer in unplementing the HASP; 
Reporting to the Site Safety Officer and the Shift Supervisor on health and safety and 
radiological matters; 
Assisting the Site Safety Officer in conductrng daily pre-work health and safety briefings; 
Coordulating and documenting activities to limit radiatian exposures to levels that are As Low 
As Reasonably Achievable (ALARA); 
Immediately reporting all safety-related incidents or accidents to the Site Safety Officer and the 
Shift Supervisor; 
Performing radiological surveys of soils, equipment, and personnel, as required; 
Perfbrming radiological air monitoring, as required; 
Performing source checks and calibrations of the radiological and health and safety monitoring 
instnunerrtation on each sh&, as required; 
Conducting required health and safety monitoring such as air contaminant, noise, and heat or 
cold stress monitoring; 

Maintaining a health and safety and ramological log including monitoring results and 
obse Wow; 

Documenting and submitting copies of all formalized radiolog~cal surveys and air monitoring 
data to the MH Project Manager or Shift Supervisor; 
Directing personnel to change work practices if existing prachcas are deemed to be hazardous 
to the health and safety of personnel; 
Suspending work in accordance with the Radiological Work Permit (RWP), as required if 
health or safety of personnel or the environment is endangered; and 
Implementing emergency procedures as requird. 
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~~ 

2.9 RMRS HEALTH AND SAFETY SUPERVISOR 

The RMRS HeaIth and Safety Supervisor is responsible for overall compliance wtth and implmartation of 
the HASP. The RMRS Health and Safety Supervisors responsibilities are as fallows: 

a 

Develop health and safety requirements for the project; 
Approve the site specific Actimty Hazard Analyses and the HASP; 
Approve all changes to the site specific Activity Hazard Analyses and the HASP; 
Provide health and safety assistance to the Site Safety Officer (SSO) and HeaIth and Safety 
Specialists (HSS); 
Provide assistance to the SSO and HSS in addressing health and safety issues which cannot be 
solved in the field; 
Conduct periodic h e a h  and safety inspections of the project; 
Ensure prompt reporting of all accidents and incidents; and 
Maintam all required health and safety statistical information pertinent to employee hours worked. 

2.10 RMRS FIELD SUPERVISOWSHIFT SUPERVISOR 

The RMRS Field Supervisor, in coordination with the MH Project Manager and the Site Safety Officer, 
will be responsible for the rmplementation of this HASP. This will include communicating site 
requirements to all on site project personnel. The RMRS Field Supervisors specific health and safety 
duties include the following: 

a 

2.1 1 

Workmg with the MH Project Manager in the enforcement of the requirements of the HASP; 
Suspending work, as required, to ensure personal safety and protection of property, or where life or 
property-threatening non-compliance with safety requirements is found; 
Ensuring site pemts are obtained before work begins at each site; 
Notifymg the RMRS Project Manager of any accidents, spills, or emargencies; 
Informing facility personnel of activities that will be carried out on a particular day; 
Ensuring that all site personnel have met appropriate training requirements and have the 

appropriate trammg documentation at the sfi;  
Implementing correctwe actions to any unsafe conditions; and 
Implemarthg emergency procedures as required. 
MH SHIFT SUPERVISOR (SS) 

The MH Shift Supervisor (SS), in coordination wrth the MH Project Manager and the Site Safety Officer, 
will be responsible for the implementation of this HASP. This will include. communicatmg site 
requirements to all on site project personnel. The SS is responsible for shift operations and safety. The 
SS’s Duties and Respansibikes include the following: 

0 

0 

Supervising execution of the daily work plan on the shift; 
Enforcing compliance with safety procedures as given in the HASP and in the daily activity 
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and safety tailgate briefings; 
Coordinating wrth the SSO in instructing and enforcing compliance wrth the PPE 
requirements; 
Enforcing site control; 
Documenting field activities; 
Communication of outstanding tasks, issues, and developments during shift to the on coming 
Shift Supervisor; 
Performing periodic site safety walk downs; 
Performing the activities portion of the tailgate safety briefing at the beginning of the shift; and 
Notifymg the MH Project Manager and SSO of potentially unsafe worhg condttions. 

2.12 SUBCONTRACTORS 

Subcontractors are required to implement and adhere to this HASP. The fbllowing specific responsibilities 
are included: 

a 

Attending site specific orientation and follow the requirements set forth in this plan; 
Providing the Srte Safety Officer wrth copies of Material Safety Data Sheets (MSDS) for all 
hazardous chemicals brought on the site; and 
Provichg copies of all required training and medical authorizations to the Site Safkty Officer. 
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3.0 SITE INFORMATION 

3.1 ROCKY FLATS ENVIRONMENTAL TECHNOLOGIES SITE (WETS) 

3.1.1 RFETS Location 

WETS is located in northern Jefferson County, Colorado, and approximately 16 miles northwest of 
Denver. The cities of Boulder, Broomfield, Westrmnster, and Arvada are located less than 10 miles to the 
north, northeast, east, and southeast, respectively. WETS consists of approximately 6,550 acres and 
occupies Sections 1 through 4 and 9 through 15 of Township 2 South, Range 70 West, 6th Principal 
Merichan. Major plant buildmgs are located within an VETS security area of approximately 400 acres. 
The security area is surrounded by a buffer zone of approximately 4,150 acres. WETS is generally 
bounded on the north by State Highway 128; to the east by Jefferson County Highway 17, also known as 
Indiana Street; to the south are agricultural and industrial properties, and Stab Highway 72; and to the 
west is State Highway 93. A WETS location map is shown in Figure 3.1. 

3.1.2 RFETS Background 

WETS is a govemmentavned and contractor-operated facility that is part of the nationwide nuclear 
weapons production complex. It was operated for the U. S. Atomic Energy Commission (AEC) from 
RFETS's inception in 195 1, then hown as the Rocky Flats Plant, utrtrl the AEC was dissolved in January 
1975. Then, responsibility for Rocky Flats Plant was assigned to the Energy Research and Development 
Administration (ERDA), which was succeeded by the Department of Energy (DOE) in 1977. Dow 
Chemical USA, an operating unit of the Dow Chemical Company, was the managing and operating 
contractor of the facility from 195 1 until June 30, 1975. Rockwell International succeeded Dow Chemical 
USA from July I,  1975 to January 1, 1990. EG&G Rocky Flats, Inc. succeeded Rockwell International 
and operated the plant from January 1, 1990 to July 1, 1995. The plant name was changed to Rocky Flats 
Environmental T&alogies Site in 1994. Kaiser-Hill Company Incorporated has operated the plant since 
July 1, 1995. 

3.1.3 WETS Operations 

Prior to 1992, production activities included fabrication of nuclear weapons components from beryllium, 
plutonium, Stainless steel, and uranium; assembly of components; and chemical recovery and purification 
of recyclable transuranic radionuclides. Other activities included research and development in metallurgy, 
machining, nondestructive testing, coatings, remote engineering, chemistry, and physics. The major classes 
of waste generated include hazardous waste, radioactive waste, and mixed @zardous and radioactive) 
waste. Currently, the mission at WETS is decontaminating, decommissioning, and environmental 
restoration. 
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Figure 3.1 
RFETS Site Location Map 



MC LAREN / HART INC.,WETS Manual. lZF/RMRS-97-032 
Site Specific Health and Safety Plan Revision NO: 0 
Thermal Desorption of the Mound Site Soils Page: 12 of 84 

3.2 THE MOUND SITE (IHSS 113) 

3.2.1 The Mound Site Location 

The Mound Site is located north of Central Avenue, and east of the protected area (PA) fence. For the 
purpose of this HASP, the Mound Site will be broken down into two areas, the excavation and the Thermal 
Desorption Treatment AredCmtaminated Soil Feed Stockpile (TDTAKSFS) which is located 
approximately 600 feet to the east of the Mound Site proper. A map of the site is illustrated in Figures 3.2 
and 3.3. 

3.2.2 The Mound Site Background 

Between 1954 and 1958 approximately 1,405 drums were placed at the Mound Site and covered wkh soil; 
thus generating a "mound". The drums contained uranium and beryllium Contaminated lathe coolant (a 
mixture of approximately 70 percent hydraulic oil and 30 percent carbon tetrachloride), tetrachloroethylene 
(PCE), and trichloroethylene. Historic information also indicates that some of the coolant contained 
plutonium. 

In 1970, all drums were removed from the Mound Site along with some racfiologically contaminated soil. 
Approximately 10 percent of the drums were thought to have leaked at the time of removal. Solid material 
was shipped 0ffSd.e for disposal and liquids were sent to Building 774 for processing. No airborne 
radiological contamination was detected during the drum removal. Soil from the excavation was graded 
and the excess was placed m the landfill. 

As a result of the past activities, numerous subsurface soil and groundwater characterization studies have 
been conducted at the Mound Site. These characterizations included the drilling of 22 boreholes, a soil gas 
vapor survey, and the installation of sewn groundwater monitoring wells. The data from these 
investigations indicate levels of volatile organic compounds (VOCs), primarily tetrachloroethylene, in the 
soil at levels requiring cleanup. 

During March and April, 1997, approxunately 700 cubic yard of VOC contammated soil was excavated 
form the Mound Site and stockpiled in the Contaminated Soil Feed Stockpile (CSFS) as part of the first 
phase of the Mound Site Source Removal Project. 



MC LAREN / HART INC.,RFETS M ~ ~ u a l :  WIRMRS-97-032 
Site Spxific Health and Safety Plan Revision No: 0 
Thermal Desorption of the Mound Site Soils Page: 15 of84 

4.0 SCOPE OF WORK 

The objective of this project is to treat approximately 400 to 1,000 cubic yard of impacted soil via thermal 
desorption to the extent necessary to meet specific post-treatmat concentration thresholds. The treated soil 
will be used as backfill in the mound excavation to minimize erosion and contact with the post-treated 
material. Only thermal desorption will be conducted by M c L a r d a r t  and it is d~scussed below. 

The contaminated soil will be treated using a Low Vacuum Low Temperature Thermal Desorpticm System 
(LV-LTTDS), also referred to as the Thermal Desorption Unit (TDU). The LV-LTTDS is a batch system 
capable of desorbing cuntaminants under a non-oxidative atmosphere and low temperature such that the 
desorbed corrtamtnants do not degrade and generate thermal or oxidative by-products. A task-specific 
hazard analysis is included in Section 5.5 and task specific Activity Hazard Analyses are included in 
Appendix B. 

4.1 PRETREATMENT TASKS 

The pretreatment tasks or activities included in this HASP do not involve radiological or chemical hazards. 
These amvities will be performed in accordance with this HASP with the exception of the sections, which 

address chemical and radiological hazards. 

4.1.1 Task 1 - Mobilization of Equipment 

Mobilization task involves establishing an administrative command post, site preparation, unloadtng 
equipment, field assembly of equipment and connecting deactivated utilities. RMRS has established areas 
for this task, these are trailers T900-D and T900-C will be for administrative use. The Thermal 
Desorption Treatment Area (TDTA) will be located adjacent to the Contaminated Soil Feed Stockpile 
(CSFS) on the north and east. The entire treatrnent area will be referred to as the Thermal Desorption 
Treattnent Area/Ccmtamtnated Soil Feed Stockpile (TDTNCSFS) area in this HASP. 

Tasks to be completed during the site mobilization will include: 

Delivery of MH equipment and supplies to the site on flatbed tractor trailers; 
Unloading equipment and supplies by an MH provided crane, MH front end loaders wrth 
l i b g  forks and by project personnel; 
Establish adrmnistrative and command posts; 
Delivery of road bed aggregate and placement of the aggregate using a front end loader to level 
the area where the TDU equipment will be placed; 
Placement and aligument of TDU equipment on the site d the MH crane andor MH front 
end loaders; 
Building containment areas as needed for chemically contaminated condensate handling 
equipment; 
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0 Delivery, placement, and setup (electrical and circulation system) of a trailer mounted 300 ton 
chillier unit to the TDU system; 
Connect all T D U  components with duct work, transfer lines, electrical cables, propane feed 
lines and remote sensing cable; 
Filling the carbon unit with granular activated carbon (GAC), leveling the carbon and 
installing the retaining screen. (Note: This activity will require the use of ladders and fall 
arrest equipment. A Confined Space Entry permit will be in place prior to proceedmg with this 
activity.); 
Connecting the system to the deactivated RFETS provided utilities (i.e. electrical, propane and 
condensate storage tanks) termination points; 
Inspections of electrical and propane systems; and 

0 

a Establishing work m e s .  

4.1.2 Task 2 - Testing of System 

System testing involves step by step startup, testing, and troubleshooting of each component and or 
utilities. This task will involve warkmg wrth energized utilities and systems under controlled conditions and 
in accordance with all plant site procedures (i.e. Health and Safety Practices (HSP)). Activities required as 
part of this task include: 

Activating the propane feed lines to the ovens and testing for any possible leaks by use of a 
bubble test and Combustible Gas Indcator (CGI) to monitor at each m e c t i o n  in the propane 
system; 
Energizing the electrical system to one TDU component at a time, checking for proper 
operation and phase rotation (Note: Troubleshoottng of electrical component systems in an 
energized state will not be permitted without all of the proper equipment, WETS permits, 
qualified personnel, adherence to RFETS procedures, and notijcahons to pertinent RFETS 
organization prior to commencing any energized work activities.); 
Filling the chiller system with coolant and advating it to check for possible leaks in hoses and 
connections and for proper operations; 
Testing condensate transfkr system for possible leaks and proper operation by pumping clean 
patable water througb the system; 
Testing and troubleshooting all remote sensing electronic system components; and 
Final complete TDU system testmg, once all indmidual components have been proven to 
operate properly. 

4.1.3 Task 3 - Shakedown Runs of System with Clean Soil 

Shakedown involves two complete simulated treatment runs with clean soil to test the system under actual 
working conditions. This will provide all MH and RMRS personnel 6 actual experience operating the 
system. The purpose of these shakedown runs are to identify and correct any potential system failures 
before a critical problem QCCUTS during treatment of contaminated soil. 



MC LAWN / I-IART INC.,RFETS 
Site Spxific Health and Safety Plan 
Thermal Desorption of the Mound Site Soils 

Mmual: RFIRMRS-97432 
RevisionNo: 0 
Page: 17 of 84 

Personnel will perform the first shakedown run in level-D PPE. This will provide personnel with hands on 
experience without the physical impedance of the Level-B, which will be worn during treatment of 
contaminated soil. A second shakedown nm will be performed using Level-B PPE. This will allow all 
personnel to experience actual workmg conditions before any contaminated soil is processed. 

The shakedown run(s) will include all of the treatment steps outlined below: 

e 

a 

I 

a 

I 

I 

I 

e 

a 

a 

Inspecting all heavy equipment; 
Filling the treatment trays; 
Opening the treatment chambers; 
Loading the trays into the treatment chambers; 
Closing the treatment chambers; 
Turning on the vacuum system; 
Igniting infrared (IR) heaters on the treatment chambers; 
Monitoring of the TDU system will be performed while the treatment chambers are in 
operation; 
Shutting off IR heaters; 
Cooling the treated soil by drawing air through the vacuum system without heat. (Note: This 
may be done wrth chamber carriages open or closed. To begin, cool down time will be at least 
30 minutes, bringing the soil surface temperature down to approximately 120 degrees F, the 
soil su&ce temperature will be measured by inserting a temperature probe into the soil 
surface. During shakedown runs, the proper length of time for the cool down cycle will be 
determined The soil surface temperature must be cool enough to apply dust suppression water, 
if necessary, wherein only a mild steam may occur rather than an eruption steam that may 
entrain soil particles); 
Removing the trays from the treatment chambers; 
Using water to control dust, if necessary; 
Performing simulated soil sampling for soil verification samples; 
Unloading soil from trays; 
Stockpiling the treated soil in pre-confirmation soil piles; and 
Moving the soil to post confirmation or clean soil stockpile 

Other system activities to be included in the shakedown are as follows: 

I 

e Donning and d d k g  PPE; 
a 

a Transferring aqueous phase candensate; 
e 

Monitoring the system’s remote sensing terminals outside the area; 
Changing the HEPA and DPF filters 

Entering and exiting the EZ under simulated radiologcal conditions; 

HSSs performing Industrial Hygiene 0 and perimeter radiological air monrtoring; 
Health and Safety Technicians supporting the personnel in the EZ by performing support zone 
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duties (Refilling EZ personnel’s SCBAs from the air Trailer in the support zone, maintaining 
PPE supply, periodtcal inspecting PPE, maintaining decontamination supplies, assist wrth 
monrtoring and recarding of the WBGT data, etc.); 
MH and RMRS supervisory personnel will be monitoring activities for proper execution; 
Filling out required field monitoring forms and documentation; and 
Performing a simulated emergency system shutdown and evacuation drill. 

rn 

e 

4.2 SOIL TREATMENT TASKS 

The soil treatment task involves both the treatment of the cmtaminated soil and stockpiling of the treated 
soil. Several of the treatment tasks involve movement of VOC contaminated soil and potentially 
radiological contaminated soils. In order to kwp from being redundant, the general issues of VOC air 
monitoring and required radiological controls will be covered in this section. Specific treatment task 
descriptions discussed later in this HASP will contain more task specific contaminant control issues. 
General VOC monitoring and radological momtoring and control issues include the following: 

Working under the stipulations of a Radiological Work Permit (RWP), i f  required; 
Wearing appropriate personal protective equipment (PPE); 
Performing required TDTMCSFS area EZ/SCA perimeter high volume rahological air 
monitoring: 
Performing required perimeter low volume radological air monitoring of the support tone; 
Performing radiological surveys on soils and equipment, as required; 
Frisking personnel for radiological control purposes, as required; 
Conducting real-time air monitoring for VOCs and particulates; 
Conducting real-time down wind VOC perimeter monitoring, as appropriate: 
Conducting personal integrated air sampling for VOCs; 
Monitoring personnel for noise and hedcold stress exposure; 
Performing air monitoring during Confined Space Entry activities; 
Spraying water as needed for dust suppression when dumping and moving soil; 
Maintaining dust control along the road ways in the treatment area and in the treated soil 
stockpile am by applying water; 
Controlling EZ/SCA access at the stepoff pads; 
Immediately cleaning up any spilled soil at anytune during the treatment process; 
Covering the CSFS with a water-resistant tarpaulin whenever soil is not being removed; 
Pumping collected water from the stormwater collecttcm system 
Managing waste such as disposable PPE; and 
Securing the TDTNCSFS area at the end of the workweek. 

4.2.1 Task 4 - Filling the Trays with Contaminated Soil 

This task involves loading of contaminated soil into the trays using a dedmted front end loader which will 
handle only contaminated soil. A ground person, who will be spotting each load, will guide each operator. 
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The tray filling task requires the following activ&es: 

0 The operator, guided by a spotter will slowly dump the untreated soil fiom the CSFS into the 
tray; 
The operator, again aided by a spotter, will smooth the soil in the tray by back draggmg with 
the bucket blade; 
This will be repeated until the treatment tray is filled; and 
A ground technician or the spotter will use a rake or a shovel to level the soil to a uniform 
depth. 

0 

a 

4.2.2 Task 5 - Loading Trays into treatment Chambers 

This task involves using a loader with IiRing fbrks or a forklift to place the filled trays into the treatment 
chambers. This includes having a spotter on the ground directing the operators positioning of the trays in 
the treatment chambers. Activities required to accomplish the loading of the trays into the treatment 
chambers are as follows: 

0 

0 

The spotter will guide the operator to pick up a filled tray; 
The operator will carry the treatment tray on the forks in a low and level pos&on driving 
slowly to avoid unnecessary movement of the soil, including possible spillage; 
The spotter and other ground technicians wdl remain at least ten feet back from the loader, and 
maintaining line of sight wrth the operator; 
With the spotter as a guide, the operator will position the tray in the open treatment chamber; 
and 
The spotter will guide the operator back away from the treatment chamber. a 

4.2.3 Task 6 - Treatment of Contaminated Soil 

This treatment task involves the actual operation of the treatment chambers, vacuum system and 
monitoring system for the soil treatment process. The actrvities required in the treatment process are as 
follows: 

4 

0 

0 

With the treatment chamber loaded ground technicians will roll the heater carriage over the 
treatment chamber, using the removable carriage moving bars; 
Technicians will turn on the vacuum system to the treatmeat chamber(s); 
After confirming that all of the individual IR heater propane supply valves are closed, the 
technicians will open the treatment chambers main propane supply valve. Technician(s), 
wearing hot d gloves, then will open one IR heater propane supply valve at a time. The 
technicians will ignite the heater with a small portable prqane torch, making sure it is lit 
befbre moving to the next heater; 
Whm all LR heaters are lit the technician(s) will close the carriage’s heat containment shields; 
With all treatment chambers lit, the technicians will peridcally monitor the systems 
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instmentation (i.e. dif€erential pressure gauges temperature sensors, propane pressure 
gauges, etc.). The instrumentation will also be monitored remotely by MH personnel on a 
terminal located outside of the EZ. Th~s will reduce the need for the ground technicians to be 
near the hot chambers during treatment; 
M e r  the soil has been thoroughly treated, a ground technician using hot mill gloves, will shut 
off the main propane supply to the treatment chambers, effectively shutting off all of the IR 
heaters; 
With the vacuum system still on the technicians, wearing hot mill gloves will turn the 
indwidual IR heater propane valves to the off position, lift the heater carriage containment 

. shields and using the removable caniage moving bars will carefully roll the heater carriage off 
the treatment chamber; 
The vacuum system will remain an for a sufficient amount of time to allow the surface of the 
soil to cool (Note: To begin, cool down time will be at least 30 minutes, bringing the soil 
surface temperature down to approximately 120 degrees F. During shakedown runs, we will 
determine the proper length of time for the cool down cycle. The soil surface temperature must 
be cool enough to apply dust suppression water, if necessary, wherein only a mild steam may 
occur rather than an eruption steam that may entrain soil particles); and 
At the end of the cool down time the technicians will turn off the vacuum systm. 

4.2.4 Task 7 - Monitoring and sampling of Stack Emissions 

Stack monitoring is primarily done remotely. However, to obtain stack emission sample and to maintain 
sensor probes technicians will need access to the 5-foat scaffold (with railings) at the base of the stack. 
Additionally, emissions sampling will be performed pre and post condenser. Since the condensers are 
located in the EZ a ground technician, in SCBA’s, must take these samples, but this type of condenser 
sampling does nat require the use of a scaffold or climbing of any kind. 

The activities required to perfom this task are as follows: 

Monitoring of stack emissions will also be performed remotely by a Flame Ionizing Detector 
(FID) with a probe permanently mounted in the stack. This is data logged and monitored by a 
technician in the FID buildmg located in the support zone. 
When d i r d  to by MH supervision a technician with a SUMMA canister or a Tedlar bag 
and a sampling pump will carefully climb on to the stack scaffold; 
Then the technician will insert the sampling probe into the stack sampling port and with the 
sampling pump collect the required number of samples. 
When collecting the pre and post condenser air samples, the techrucian in the EZ will insert the 
sampling probe and use the sampling pump to fill the SUMMA canisters or Tedlar Bags; 
Once the SUMMA canister or Tedlar bag samples have been collected, the technician will 
immediately take them to a step off pad to be radiologcally surveyed out of the EZ by the 
HSSs. 

e 
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4.2.5 Task 8 - Removing the Trays from the Treatment Chambers, Process verification Soil 
Sampling and Soil Rehydration 

This task involves removal of the trays from the treatment chambers, positioning the treated soil in the tray 
staging area for further cooling, taking of process verification samples and rehydration of the soil before it 
is removed from the tray. The activities required to complete this task are as follows: 

Once the cool down cycle is complete, the operator, guided by a spotter, will use a loader with 
lifting forks to lift the tray out of the chamber; 
If necessary, a water spray will be used for dust suppression on the soil surface; 
The operator will transfer the tray very slowly in a low and level position to the treated soil 
tray staging area and carefully position the tray; 
The staged tray of treated soil will be allowed to cool further, if necessary; 
When required by the RMRS Sampling Analysis Plan (SAP), ground technicians will collect 
verification soil samples. Technicians will wear hot mill gloves and follow proper WETS 
sampling techniques; 
Once the fmt several inches of soil have cooled the technicians will use a stinger probe to 
inject water into the inner layers of soil to cool it further and to rehydrate the soil before it is 
removed. (Note: Injecting water into the inner layers of soil may produce some mild steam, 
but i t  will not be a significant eruption of steam. Steam emption can result jkom spraying 
water directly on the surface of soil before the szrrface is allowed to cool. This type of 
sprqing will not be permitted in this treatment process.) 
Sampling equipment wdl be decontaminated; 
The samples will be taken to the stepoff pad where the HSSs will radiologically survey the 
sample jars for release; and 
Samples will be praperly packaged for shipment. 

4.2.6 Task 9 - Removing treated soil from the Treatment Trays 

This task involves removing the rehydrated treated soil from the trays and transferring the soil to the treated 
soil staging area. Activities required to perform this task are as follows: 

0 

e 

0 

The operator will transfer trays of treated soil to the treated soil staging area. 
The spmr andor ground technician will unlatch and wen the treatment tray gate; 
A technician may as conditions warrant apply water to prevent dust generation; 
The operator will dump the treated soil fiorn the tray into individual designated piles in the 
treated soil staging area. The soil will remain here pending results of the process verification 
sampling; and 
If the piles of soil in the treated soil staging area need to be left over the weekend, the ground 
technicians will spray a cover of a soil binder solution (Concover and water) on the soil to 
prevent any wind dispersion of the treated soil. 

e 
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4.2.7 Task 10 - Stockpiling Treated Soil 

This task involves transferring treated soils from the treated soil staging area to the treated soil stockpile 
area after receiving acceptable process verification analytical results. The actwities required to perform 
this task are as follows: 

Once the verification sampling results have inhcated the treated soils are below performance 
criteria levels for VOCs, the following procedures can be implemented: 

The operator of the dedicated clean soil front end loader will transport the confirmed 
piles o f  treated soil to the treated soil stockpile. The soil will remain here until 
backfilled in the mound excavation; 
A ground technician will use water for dust suppression when necessary while the soil 
is being moved; 
Once transfer of the soil to the stockpile is complete, the ground technicians will spray 
a cover of a soil binder solution (Concover and water) on the soil to prevent any wind 
dispersion of the treated soil. 

0 Any soil piles, which fail confirmation testing, will be immediately retreated following the step 
previously discussed. 

4.2.8 Task 11 - Changing of DPF and HEPA filters 

This task involves changrflg the spent dry particulate filter (DPF) and HEPA filter mda .  These become 
loaded with particulates over tune as air flows through the vacuum system. The activities associated with 
the filter changes are as follows: 

The DPF material wrll be pre-cut by the technicians in the support zone an a as n d e d  basis; 
When the DPF material is to be changed, the vacuum system will be turned off (at the blower 
control panel and the disconnect box) and trays removed; 
The technicians will lift the filter retainer; 
The technicians will carefully remove the DPF material by folding or rolling it to.prevent any 
dust generation. Once rolled up the technicians will place the material into doubled plastic 
bags h Containment and proper disposal; 
The technicians will lay clean DPF material on the filter support in the chamber and adjust it 
for proper fit; 
The techmcians will then reposition the filter retainer; 
When the HEPA filters need to be changed, the system wrll be turned off (at the blower control 
panel and the diswmect box); 
The technicians will open the HEPA unit, then use the filter pulling handle to remove each 
filter individually; . 

As each filter is removed, the technicians will place it into doubled plastic bag and tape the bag 
closed; 
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The technicians then will use a HEPA filtered vacuum cleaner with a long nozzle to remove 
any remaining dust m the interior of the HEPA units; 
The technicians will load the HEPA filters into the HEPA unit; 
The technician then will lock the fitters into place with the locking lever and then close the 
HEPA unit, securing the hatch tightly; 
When the HEPA change out is complete , the vacuum system will be turned back on, allowing 
several minutes to pull air through the HEPA filter before starting DOP testing; 
The WETS DOP Testing Team members will remain in the CRZ during the testing process 
and will direct the technicians in the E2 with the DOP test; 
After filter change outs and testing is complete, the technicians will take the double bagged 
filters to the step off pad where the filters will be radiologically surveyed by the HSSs. The 
technicians will also sample the filters as described in the RMRS Sampling and Analysis Plan; 
Onw the filter surveys and sampling are complete, the HSSs will radiologically survey the 
samples for release to laboratory personnel; and 
Finally, the HSSs will seal and label the bags then radiologically survey them for release to the 
RMRS waste generator personnel for proper disposal. 

4.2.9 Task 12 - Transfer of Aqueous-Phase Condensate 

Technicians in the support zone (SZ) where the diaphragm pump, pump manifbld and the compressor are 
located perform this task. The technician in the SZ will need the assistance of a technician in the EZ to 

open and close the appropriate valves, The activities assmiated with the transfer of the condensate are as 
follows: 

0 The technicians in the field will notify the field supervisor when the level in the site glass an the 
condenser(s) indicates time to pump the condensate. The field supervisor will then direct a 
technician in the support zone (SZ) to commence the transfer; 
The SZ technician will start the compressor and open the air supply to the diaphragm pump; 
The SZ technician will direct a technician in the E2 to open the valve on the condenser; 
The SZ technician will then open the appropriate valve on the pump inlet manifold and besin 
the transfer of mdensate from the condenser to the 6,000-gallon settling tank. Note: .@er the 
condensate in the 6,000 gallon settling tank has been allowed suflcient time to settle, the SZ 
technician will transfer it to the 10,000 gallon condensate holding tank using a second 
diaphragm pump; 
Once the candensate transfix to the 6,000 gallon tank is complete, the SZ technician will direct 
the EZ technician to close the valve on the condenser; 
The SZ technician vvlll close the pump manifold valve and turn off the compressor; and 
The site glass will be used to check the condensate level in the 6,000 gallon settlrng tank. If 
there is nat a site glass on the tank a HSS will monitor for VOCs in the breathing zone when 
opening the tank to check the levels in the tank. 

0 
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4.2.10 Task 13 - Troubleshooting the System 

Troubleshooting involves identifymg and correcting any potential problems within the system. These 
problems may delay operation of the LTTDS, any actual or suspected failures that may pose an immedtate 
threat to the health and safety of personnel, property or the environment will be immediately addressed by 
following the emergency shut down procedure. (Note; The emergency shutdown procedure will be 
reviewed in the HASP pre-evolution briefing, pracmed tn the emergency shutdown and evacuation 
simulation during the shakedown, and posted In the project trader and at all step oflareas.) Once the 
system is de-mergized, any failures will be thoroughly reviewed by appropriate MH and WETS personnel. 
Established pratocol will be followed before proceeding. Restart of the system or systems will occur only 
after the failure has been identified and corrected to the satisfaction o f  the MH and WETS personnel. 

Activities that may be required to correct a less critical system failure or a heavy equipment failure are as 

fdlQWS : 

Electrical failure will require following all relevant andor applicable MH and WETS Health 
and Safety practms: Lockouflagout; energzed work permits; certified energized work 
gloves; State licensed electrician; and all pertinent notifications. 
Propane system failures will require following all relevant audor applicable MH and WETS 
Health and Safety Practices: Lockoutf'Tagout; fire protection; explosive atmosphere 
monitoring; leak testing; Fire Department notification; and pressurized system awareness. 
Mechanical failures will require following all relevant and/or applicable MH and WETS 
Health and Safety Practices: Lockoflagout (if necessary}; hat work permit, a competent 
MH person (dependent upon the mechanical importance); conhed space entry permit; 
electrical hand tools; and groundmg generators. 
Coolant, hydraulic and condensate systems leaks or failures will require following a relevant 
andor applicable MH and WETS Health and Safety Practices: Lockout/Tagout (if 
necessary); spill and leak containment; pressure safety; and industrial safety. 

a 

0 

4.2.11 Task 14 - Decontamination of Equipment 

AU materials and equipment in contact wrth soils will require decontamination prior to release from the 
EZ/SCA at the TDTAKSFS area and prior to offsite release from WETS. Decontamination methods will 
vary depanding on the degree of contamination. The effectiveness of the decontamination will be 
determined by visual inspection, radiological surveys and volatile organic compound monitoring. At the 
&scretion of the Project Manager, items may be decontaminated in the field or transferred to the Main 
Decontamination Facility. Activities associated with the decontamination of heavy equipment and 
amenable materials include the following: 

a Staging heavy equipment; 
0 Wearing appropriate personal protective equipment (PPE); 
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Performing radmlogical surveys on equipment; 
Conducting real-time air monitoring for VOCs and particulates; 
Conducting personal integrated air sampling for VOCs i f  necessary; 
Constructing a portable decontamination station wrth secondary containment; 
Transferring items to the Main Decontamination Fachty; 
Spraying water at low or high pressures; 
Utilizing personnel properly trained to use field decontamination equipment; 
Wiping or scrubbing; 
Performing personnel contamination control; and 
Managmg waste such as disposable personal protective equipment and decontamination fluids. 
Staging system components and equipment with the MH crane and/or loader with lifting fbrks 
in the portable decontamination station. 

4.2.12 Task 15 - Demobilization of Equipment 

Certain activities involved with demobilization may be potentially hazardous. This task involves 
deactivating utilities, field dsassernbly of equipment, decontamination of equipment, radiological survey 
and release of equipment, loading equipment and disbanding the administrative command post. 

Activities to be completed during the site demobilization will include: 

0 

e 

0 

a 

a 

Deactivating and disconnecting WETS utilities from all TDU systems; 
Disassembling and disconnecting all TDU components, duct work, transfer lines, electrical 
cables, propane f k d  lines and remote sensing cable; 
Removing the granular activated carbon (GAC) from the carbon unit. (Note: This activity 
will require the use of ladders and fall arrest equipment. A Confined Space Entry permrt will 
be in place prior to proceeding with this activity.); 
Constructing a field decontamination pad and secondary containment; 
Staging of equipment on the decon pad with a crane or front end loaders; 
Radiological sweymg and release of TDU equipment; 
Stagmg equipment outside of the EZ/SCA after release; 
Final dwmtatninat~on and radiolog~cal release o f  front end loaders and/or the crane; 
Disassembling the field decontamination pad and secondary containment; 
Loading of MH equipment and supplies onto flatbed tractor trailers by use of the MH crane 
andor loader, and by project personnel; and 
Project personnel finalizing documentation and records to be turned over to RMRS. 
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5.0 HAZARD ASSESSMENT 

The hazards associated wah operations at the Mound Site include hazardous substances (chemical and 
radiological); biological hazards; and physical hazards. 

5.1 CHEMICAL HAZARDS 

Based on site history and analytical sample results as summarized in the PAM, chemical of concern 
(COCs) have been identified at the Mound Site. Table 5.1 presents the physical and chemical 
characteristics for the COCs. The Occupational Safety and Health Administration (OSHA) Permissible 
Exposure Limits (PELs) and the American Confkrence of Governmental Industrial Hygmists (ACGIH) 
Threshold Limit Values (TLVs) will be used to evaluate potential exposure to the COCs. When presented, 
the PELs and TLVs are the most recent published values. MSDSs for chemical produc&s used on site are 
included in Appendix C. 

The primary exposure pathway for the COCs is the lnhalation of vapors or contaminated dust particles. 
The second exposure pathway is skin or eye contact or absorption. The majority of the COCs are VOCs at 
normal ambient temperatures and will volatilize into the breathing zone. The COCs could also become 
airborne in the breathing zone as a result of contaminated dust. Aw monitoring will be conducted to locate, 
control, and reduce the potential for exposure (monitoring requirements are presented in Section 7.3). Dust 
suppression techniques such as water spraymg and careful soil handling shall be used to reduce potential 
exposures to contaminated airborne dust. The use of level B personal protectwe equipment will be used to 
prevent &alation and skin or eye contact wrth the COCs. Personnel may be exposed to accidental 
ingestion of contaminants by hand to mouth transfer after contact with contaminated materials. Ingestion 
of contaminants will be con.trolled on the site by specific prohibitions, work practices, and requirements for 
decontamination. Potential collocated worker exposures will be controlled by periodic EZ/SC A perimeter 
air monitoring for VOCs and particulates and by restricting down wind access to the CFZ and Support 
Zone areas, if monitoring indicates a patential for cancem in those areas. 

5.1.1 Volatile Organic Compounds (VOCs) 

The volatile organic compounds of  concern are Carbon Tetrachloride, Methylene Chloride, 
Tetrachloroethylene (PCE), and Trichloroethylene (TCE). The maximum VOC concentrations in soil or 
groundwater at the Mound Site are shown in Table 5.2. The primary exposure route of these VOCs is 
inhalation of vapors. 

Airborne levels of VOCs are expected near the CSFS during movement of soil. These levels will most 
llkely be below 50 ppm in the breathing zone; this is based on breathing zone levels found during 
excavation of the soil. Airborne VOCs can result from my leakage occurring during soil treatment; VOC 
levels due to leakage may approach 300 ppm at the source. However, this system is designed to be leak 
free and maximum expected levels represent a worse case situation. These levels may be over the PELs for 
one or more of the compounds of m c e m  (See table 5.2), but for the majority of the work activities, 
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personnel daily exposures are expected to be below 10% of the PELS. This expectation is based upon 
excavation sampling data. Level-B PPE, includmg supplied air respirators has been selected for this 
project due to the potential to exceed the PEL for one or more compounds. Supplied air respirators were 
selected instead of air purifymg respirators because the chemicals of concern have poor warning properties. 
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Table 5.1 (Continued) 
Physical and Chemical Characteristics of Chemicals of Concern 

Key: 

ACGII I 
RP 
C 
CNS 
Fl. pt. 

FRZ 
IDLII 

IP 
LEL 
mg/m3 
Mw 
NA 
OSHA 
PEL 

PPM 
Skin 

Sol 

STEL 
sp.Gr 

TLV 

- American Conference of Governmental Industrial Hygienists 
- Boiling p i n t  
- Ceiling-Concentration shall not be exceeded at any time 
- Central nervous system 
- Flash pint-the temperature at which the liquid phase gives off enough vapor to flash when exposed to an 

- Freezing point for liquids and gases, O F  

- Immediately Dangerous to Life and Health-Maxhum concentration from which one could escape wittun 

- Ionization potential, eV (electron volts) 
- Lower explosive (flammable) limit in air, Yo by volume 
- milligrams per cubic meter 
- Molecular weight 
- Not applicable 
- Occupational Safety and Health Administration 
- Permissible Exposure Limit-Concentration is a time weighted average that must not be exceeded during 

- Parts per million 
- Potential significant contribution to the overall expome by the cutaneous route, including mucous 

external ignition source. Closed cup, unless otherwise noted 

30 minutes without experiencing any irreversible health effects 

any 8-hour workshift ofa 40-hour workweek. (OSHA) 

membranes and the eyes, either by contact with vapors or, of probable greater significance, by direct skin 
contact with the substance. 

- Solubility in water at 68"F, YO by weight. 
- Specific gravity at 68OF referenced to water at 39.2"F 
- Short Term Exposure Limit-A 15-minute average concentration which should not be exceeded at any time 

during a workday. Exposure over the PEL or 'nV up to the STEL should be no longer than 15 minutes 
and should not occur more than four times per day.  There should be at least 60 minutes between 
successive exposures in this range. 

- Threshold Limit Value-Concentration that nearly all workers may be repeatedly exposed, day after day, 
without adverse effect. (Based on an 8-hour workday and 4O-hoG workweek). (ACGIH) 

[EL 
VP 

References: 

Air Contaminants- Permissible Exposure Limits (29 CFR 1910.1000). 

American Conference of Governmental Industrial Hygienists, Threshold Limit Values and Biologict Exposure -idices for 
1995 to 1996. 

National Institute of Occupational Safety and Health, Pocket Guide to Chemical Hazards, June, 1994. 

- Upper explosive (flammable) limit in air, % by volume 
- Vapor pressure at 68°F in millimeters (mm) mercury (Hg) unless otherwise noted. 



Table 5.2 
Maximum Concentrations of Volatile Organic Compounds 

in 
Soil or Water 

Chemical Name Concentration 
bPm1 

Location 

Carbon Tetrachloride 0.005 Soil, Borehole I4495 

Methylene Chloride 19.0 Soil, Borehole 14295 

Tetrachloroethylene 760.0 Soil, Borehole 14295 

I I Trichloroethylene I 18.0 1 Groundwater, Well 0174 
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Semi-volatile organic compounds have been detected at low concentrations in subsurface soil samples at 
the Mound Site. Based on the low concentrations and low vapor pressures, &alation of vapors is not a 

probable route of exposure. The exposure risk from inhaling cmtanunated dust particles is low and will be 
further r e d u d  through dust suppression, air monitoring, and respiratory protection, Finally, ingestion, 
contact, and absorption exposures are also considered low and will be greatly reduced through effective 
work practices, personal protectwe clothing, decontamination, and good personal hygiene. After careful 
evaluation, there are no semi-volatile compounds, which are a chemical of cuncern. 

5.1.3 Polycyclic Aromatic Hydrocarbons (PAHs) 

Polycyclic aromatic hydrocarbon compounds have been detected at low concentrations in subsurfhce soil 
samples at the Mound S&. Inhalation of vapors is not a probable route of exposure due to the low 
concentrations and low vapor pressures. As with SVOCs, the exposure risk frmn haling contaminated 
dust particles is low and will be further reduced through dust suppression, air monitoring, and respiratory 
protection. Ingestion, contact, and absorption exposures are also considered low and will be greatly 
reduced through effective work practices, personal protective clothing, decontamhation, and good personal 
hygiene. After careful evaluation, there are no polycyclic aromatic hydrocarbon compounds, which are a 
chemical of concern. 

5.1.2 Semi-Volatile Organic Compounds (SVOCs) 
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5.1.4 Polychlorinated Biphenyls (PCBs) 

Polychlorinated biphenyls, formerly used as a component in hydraulic fluid, have been detected in 
subsufice soil samples at the Mound Site at concentrations up to 5.2 ppm. They are potent liver toxins 
and have low acute toxicity but can accumulate in fatty tissue leading to delayed health effects. Exposure 
to PCB's may mcur through ingestion, contact, or absorption if workers are in &rea contact with soil or 
materials containing PCBs. Ingestion, contact, and absorption exposures are considered low and will be 
greatly reduced through effective work practices, personal protectwe clothing, decontamination, and good 
personal hygiene. Due to the low vapor pressure of PCBs, halation of vapors is not a probable route of 
exposure. Inhalation of PCBs bound to dust particles is possible, but the exposure risk is low and will be 
further reduced through the dust suppression and respiratory protection. After careful evaluation, there are 
no polychlorinated biphenyl compounds, which are a chemical of concern. 

5.1.5 Metals 

Various metals have been detected in subsurface soil samples at the Mound Site. Based on the 
concentrations detected, the potential of exposure is low and does not warrant a possible risk for exceeding 
action levels. 

The radroactive metals Americium, Plutonium, and Uranium were evaluated for chemical toxicity hazards 
as well as radioactive toxicity hazards. For each of these metals, the radiological hazard is greater than the 
chemical toxicity hazard. The controls in place to limit radiologcal exposure are more protective than 
controls that would be established to ensure protection from the chemical toxicity hazards presented by 
Americium, Plutonium, and Uranium. 

5.2 RADIOLOGICAL HAZARDS 

Based on analybcal sample results as summarized in the PAM, above-background Concentrations of 
Americium-24 1,  Plutonium-239/240, Uranium-233/234, Uranium-235, and Uranium-238 have been 
identified in subsurface soils at the Mound Site. The physical and chemical characteristics of the 
radrcmuclides are presented in Table 5.3. Maximum concentration of radionuclides detected in the soil at 
the Mound Site is listed in Table 5.4. 

Radiolog~cal hazards, including p m a l  collocated worker exposure, associated wrth the TDTNCSFS 
area will be controlled by the use of a RWP (if required), real time contammation detection instruments, 
perimeter high volume air monitoring, vicinity low volume air monitoring, dust suppression, bioassay (if 
required), and external dosimetry (if required). The rachological hazards can be broken down into two 
distinct categories: external radiation exposure, and internal radiation exposure. Based on process history 
knowledge and characterization data at the Mound Site, the total expected exposure to workers is less than 
Smedperson. 
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Table 5.4 
Maximum Concentrations of Radionuclides 

in Soil 

Radionuclide Concentration (pCi/g) 

Americium - 24 1 Soil Borehole 14295 

Plutonium - 239/240 Soil Borehole 14295 

Uranium - 235 Soil Borehole 14295 

Uranium - 238 Soil Borehole 14295 

5.2.1 External Radiation Exposure 

Beta and gamma radiations are emitted by the radionuclides, which are present in the soils from the Mound 
Site. However, the hazard associated wrth the level of  beta radiation in the Mound Site soils is minimal. 
External beta radiation cannot penetrate beyond the shallow layers of the s h  or the lens of the eye, and so 
assocmted hazards are confined to these areas. Eye and s h  exposure to external beta radtation is greatly 
reduced or eliminated through the use of eye protection and personal protective clothing. 

External gamma radiation, unlike beta radiation, readily penetrates deep into the body and is therefore 
hazardous to internal organs. However, the hazard associated with the level of gamma radiation in the 
Mound Site soils is minimal. Clothing and eye protection are not effective at reducing external gamma 
radiation exposure. Four accepted methods to minimize gamma exposures are: 

0 

a 

0 

0 

The use of shielding between personnel and the radiation source; 
Minimizing time in the radiation area; 
Maximizing distance from the ramation source; and 
Reducing or minimizing the source of radiation. 

Due to low levels of gamma rabtion, external shielding designed to reduce gamma radiation exposure will 



MC LAREN I HART INC.@ETS M m ~ l  KFIRMRS-97-032 
Site Specific Health and Safety Plan Revision No: 0 
IXcrmal Desorption of the Mound Site Soils 

not be necessary for workers at the TDTNCSFS area. Should external radiation be of concern, the most 
effective methods of reducing worker exposure to external gamma radiation will be by posting areas where 
elevated gamma exposure rates exist and l i m b g  the amount of time workers spend in these areas. Work 
assignments will be evaluated to ensure that personnel are maintaining a maximum possible distance from 
radiation sources. 
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5.2.2 Internal Radiation Exposure 

Alpha radiation is the primary radiation hazard, which may be present at the Mound Site. Alpha radiation, 
due to its relatively large mass and charge, does not pose an external hazard and will not penetrate the outer 
layer of dead skin d s .  However, alpha ramation is a significant internal hazard due to the large amount 
of energy deposited in small, localized areas of internal organs. Alpha radiation is principally admttted to 
the body by inhalation of airborne contamination but ingestion, injectran, and absorption of surface 
contarnination through the skin are also possible. Radtoactive contamination existing in the form of loose 
material is capable of  migrating or being transported by a variety of mechanisms such as movement of 
personnel, vehicles, equipment, and wind. 

Air particulates that are suspended or have settled out on horizontal surfaces (equipment) and have been 
resuspended pose an inhalation hazard. Drinking contaminated water, eating contaminated food, andor 
transferring contamhation to the mouth pose an ingestion hazard. Abrasions, lacerations, or punctures of 
the skin resulting from contact with contaminated surfaces pose an injection hazard. Absorption hazards 
exist when radioactive isotopes are chemically incorporated in a substance that is able to permeate the s h .  

Exposure to radioactive contamination and the potential for internal contamination will be controlled by the 
proper use and removal of  PPE; adrmnistrative controls in radiologcal controlled areas includmg 
prohibitions against smoking, eating, dnnlung and chewing; and proper use of respirators when airborne 
contamination above prescribed limits is suspected. 

5 2  BIOLOGICAL HAZARDS 

During fieldwork at this site, personnel may encounter a wide variety of insects including bees, wasps and 
mosquitoes, snakes, and spiders. 

Stings of bees and wasps may cause serious allergic reactions in certain individuals. Personnel wtth known 
insect allergies or sensitivities should notify the SSO before fieldwork b e p s .  Ticks are parasites that feed 
on the b l d  o f  an anirnavhuman host and can carry several severe diseases, the least severe bringing 
several days of fever and pain and the worst causing brain damage. Poisonous snakes or spiders may also 
be encountered at the site. Personnel should visually check before reaching into a covered area and walking 
through grassy areas. If a person is stung/bitten by a bee, wasp, snake, or spider, notify the She Safety 
Officer or Shift Supervisor and the RMRS Field Supervisor, and transport the person to Buildmg 122, 
WETS Occupational Hqtlth Medtcal Facility (See section 8.2.2 for clinic hours). If the bite or sting is of  
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a serious nature, call x2911 for RFETS Emergency Services 

5.4 PHYSICAL HAZARDS 

The following sections d~scuss physical hazards and the measures ta be taken to control the hazards 

5.4.1 Heavy Equipment Hazards 

The operation of heavy equipment poses a hazard to personnel, equipment, and property. Control measures 
for the safe operation of heavy equipment will include: 

Heavy equipment from off site vendors will be inspected by Shp Chandler, RMRS Health and 
Safety, or his designee prior to entering RFETS; 
Hoisting equipment from off site vendors will be inspected by Shp Chandler, RMRS Health 
and Safety, or his designee prior to entering RFETS; 
Heavy equipment will have rollover prote&on systems and seat belts; 
Operators will be experienced and knowledgeable in the use and limitations of the specific 
pieces of heavy equipment being operated; 
Heavy equipment will be inspected and an inspection checklist will be completed by the 
operator prior to the beginning of each shift; 
Seat bdts will be worn by heavy equipment operators at all times; 
Ground personnel will wear orange reflective vests and hard hats when heavy equipment is in 
use; 
Personnel will remain at least ten feet from all heavy equipment while they are in operation and 
maintain line of site with the operator; 
When sampling or obtaining FJDLER readings at the front end loader buckets, the operator 
d set the bucket on the ground, disengage the hydraulic system, set the parlung brake, and 
give a hand signal in&catmg that ground personnel may approach; 
At no time will any perscmnel position themselves under hydraulically operated equipment or 
loads; and 
All heavy equipment will have working backup alarms. 

5.4.2 Hot Surfaces Hazards 

The thermal desorption process pose a hazard due to burns to personnel from contact Wrth hot surfaces. 
Measures used to control these hazards include: 

Personnel must wear long cuff hot mill gloves when working around the potentially hot 
trwbnnt chamber surfaces; 
Personnel will use removable heater carriage moving bars to &stance themselves from hot 0 
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surfaces; 
Limit the necessity for technicians to be working near hot treatment chambers by adhering to 

proper work practices; 
The cool down cycles, used to cool the soil surface before the treatment trays are removed 
from the treatment chambers, will minimize the potential for burns from steam eruptions; and 
Limiting the time that the technicians are around the hot treatment chambers will also decrease 
the potential for heat stress problems. 

0 

0 

5.4.3 Welding and Cutting Hazards 

MH may perform welding and cutting for various reasons during the process. MH will provide a qualified 
AWS welder to weld compressed breathing air cylinder brackets on to the heavy equipment. For non- 
critical welds of TDU system components MH will use an employee who is a competent welder. Measures 
used to control these hazards include: 

0 AWS quaMed welders and MH personnel will adhere to the OSHA Welding and Cutting 
requirements in 29CFR1926.350-354 and the WETS Health and Safety Practices 
requirements inHSP-12.11. 
Adequate exhaust ventilation will be provided to remove fumes if welding in an enclosed area; 
Contact WETS Fire Department to request a Hot Work Permit; 
Personnel performing welding or abrasive grinding must wear welders shield, welders leathers 
(apron with sleeves) and welclmg gloves (Note: If welding is required wrthin the E.Z. and there 
is a potential for VOC or radiological contamination the individual will be provided with flame 
retardant coverall); 
Combustibles will be removed from the area; 
A 10 Ibs ABC fire extinguisher will be in the area; and 
Personnel trained in fire extinguisher use, will perform both personnel and area fire watch. 

0 

0 

5.4.4 Rotating Mechanical Hazards 

Several TDU system components have rotating parts that may pose a hazard if used improperly. Measures 
used to wntrol these hazards include: 

e 

All TDU system components that have rotating parts must have safety guards; and 
Str~ctly adhering to WETS Health and Safety Practices Manual (HSP) HSP-2.08, "Lock 
W a g  Out" when performing any service or maintenance on any system component with 
ratatlng mechanical parts where the safety guard needs to be removed. 
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5.4.5 Noise Exposure Hazards 

Work at the site may potentially expose personnel to high noise levels from the operation of heavy 
equipment and hand tools. Excessive noise exposure can cause both temporary and permanent effects on 
hearing. The temporary effects of excessive noise include ringing in the ears, interference wrth 
communicatian, and hearing threshold changes. The effect of long-term excessive noise includes varylng 

degreas of noise-induced hearing loss. Measures used to control noise exposure hazards will include: 

0 

Noise monitoring to determine employee exposure; 
Hearing protection for exposures of greater than 85 &A for any length of time; 
Noise monitoring to confirm the effectiveness of the hearing protection worn; and 
Noise dosimetry to determine employee exposure and whether participation in the Hearing 
Conservation Program is required. The Hearing Conservation Program includes bath training 
and audometnc testing 

5.4.6 Heat and Cold Stress Hazards 

During operations there is a potential for worker exposure to serious temperature extremes. These 
environmental conditions increase the risk of heat or cold stress during field activities. Measures used to 
control heat stress exposure will include: 

e Briefing employees on the causes, prevention, signdsymptoms, and treatment of  heat stress. 
Briefing employees on the proper work practices to limit time spent near hot treatment 
chambers and in working more efficiently in PPE in the EZ to reduce physical exertion; 
Monitoring fbr exposure to heat stress using a Wet Bulb Globe Thermometer (WBGT); 
Proper monrtoring of employee physiology including heart rate and body temperature; 
Wearing ice vests or other RMRS approved measures; 
Instituting a work-rest regimen based on the KH Heat Stress Program (see Appendix D); and 
Providing personnel wrth a shaded break area and cool liquids. 0 

Measures used to control cold stress exposure will include: 

e 

Briefing employees on the causes, prevention, signs/symptoms, and treatment of cold stress. 
Monitoring for exposure to cold stress using a dry bulb thermometer and anemometer; 
Wearing adequate insulating dry clothing when the air speed and temperature result in an 
equivalent chill temperature of <40°F; 

Instituting a work-warming regimen based on the ACGM guidelines (see Appendix D) when 
the equivalent chill temperature is 49.4'; 

e Chmwg wet clothing; 
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Providmg personnel with a heated break area and warm sweet drinks; and 
T a h g  special precautions when handling evaporative liquids such as gasoline at equivalent 
chill temperatures <39.2'F, 

5.4.7 Personal Protective Equipment (PPE) Hazards 

PPE will be required for most activities placing a physical and mental strain on the wearer. When PPE 
such as SCBAs, airline respirators, gloves, shoe covers, and protective coveralls are worn, visibility, 
hearing, manual dexterity, and communications are impaired. Additionally, the risks of heat stress 
increases. Measures used to control these hazards will include: 

PPE will be inspected prior to use; 
Limiting the amount of time in the work zone (EZ); 
Keeping the work area clear of  trip hazards through diligent housekeeping; 
Providing radios for communication; 
All personnel will be briefed on the use, limitations, care, maintenance, and dsposal of 
required PPE; 
Personnel performing welding or abrasive cutting in the E.Z. will be provided will flame 
retardant coveralls, to wear underneath the welding leathers, 
Developing hand signals for communication. Personnel will be briefed on hand signals during 
the Level B respirator training session; and 
Monitoring for and preventing heat stress as described above. 

5.4.8 Overhead Power Line Hazards 

Special precautions must be taken when w o r h g  or operating heavy equipment in the vicinity of overhead 
electrical power lines. Contact uah electrical power lines can cause shock, burns, or death. Measures 
used to control overhead power line hazards will include: 

0 Assume all overhead lines are enerjqzed; 
Heavy equipment will be operated with a minimum 10' clearance between the power lines and 
any part af the equipment; and 
Strictly adhering to WETS Health and Safety Practices Manual (HSP) HSP-2.08, "Lock 
O m a g  Out" when conducting lock out/tag out operations on overhead lines, when elevated 
work is planned less than 10 feet from overhead power lines. 

5.4.9 Electrical Hazards and Portable Electric Generator Hazards 

Due to a lack of permanently installed electrical power, portable electric generators will be used extensively 
during the project. Generators will be used to power portable hand tools, pumps, and the perimeter 
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radiological air samplers. Measures used to control the hazards associated with the use of generators will 
include: 

0 

0 

Qualified personnel will be used for all electrical connections and work on the TDU system; 
Energzed work will be perform under a WETS Energized Work Pemut wrth documented 
certified hot work gloves being provide; 
Extension cords will be intended for outdoor use, inspected by the user, and protected from 
unnecessary damage; 
Any extension cords which show signs of damage or deterioration will be itnmdately removed 
from service; 
Generators will be equipped with GFCI outlets which will be tested daily by the user; 
Generators will be properly grounded via a ground rod; 
A 10 lb. ABC fire extinguisher will be located next to all generators; 
Refueling will be conducted at the beginning of the shift when the generators are cool; and 
Refueling will be conducted only when the generator is shut off and the fuel dispenser is 
electrically bonded to the generator. 

The WETS Lock W a n  Out Promam (HSP 2.08) will be strictlv adhered to during the servicing and 
maintenance of machines or eauipment in which the unemected eneraization or start UD of the machine or 
gquipment. or release of stored energ could cause iniuq to personnel, 

5.4.10 Hand Tool Hazards 

The improper use of hand tools can result in injury to personnel and damage to property. Measures used to 
protect personnel and equipment will include: 

a 

Hand tools will be inspected by the user prior to use; 
Hand tools will be used for their intended use and operated in accordance with HSP- 12,IO; 
Guards will be in place and no modifications will be made; 
Portable power tools will be plugged into GFCl p r a t e d  outlets; and 
Portable power tools will be UL listed and have a three wire grounded plug or be double 
insulated. 

5.4.1 1 Compressed Gas Hazards 

Compressed gas cylinders and systems pose a hazard to personnel and property due to unknown contents, 
misuse, and rupture. The use of compressed gas cylinders and systems during the project will be those 
associated with the compressed hydrogen gas used for Flame Ionization Detector (FID) fuel and 
compressed breathing air for the supplied airline respirators and SCBA systems. Measures used to control 
the use of compressed gas cylinders and systems will include: 
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0 

0 

Obtaining certification papers with all breathing air or other compressed gas shipments; 
Ensuring that all cylinders and systems are properly labeled; 
Breathing air trailer operations training and Pressure Safety Awareness training for the Health 
and Safety Technicians or any technicians worlung with refilhg of breathing air cylinders; 
Breathing air trailer operations procedure will be posted in each air trailer; 
The air trailer attendant will inspect cylinders and systems prior to and during each shiR; 
Heavy equipment operators will inspect heavy equipment mounted airline bottles pnor to and 
during each shift; 
Pressure regulators will be used with the cylinders to avoid over-pressurizing the systems or in 
the case of breathmg air the SCBA cylinders; 
Cylinders should be stored with their caps on; in a well ventilated area, out of traffic patterns 
and away from heat sources; 
Securing cylinders in the upright position; 
Properly tightening all fittings and connections. 
Storing compressed hydrogen gas cylinders, used for the Flame Ionization Detector (FID) fuel, 
out of direct sunlight; 
Adhering to the WETS Health and Safety Practices 1-62300-HSP-11.01, Compressed Gas 
Cylinders; 
The portable propane cylinders used to ignited the IR heaters on the tre.aimmt chambers will 
be properly labeled, stored and used; 
Propane system components ( i t .  vaporizer, hoses and emergency shutoff valves) w11 be 
labeled and pratected from vehicle traffic; and 
The WETS Propane Tank Farm will be labeled appropriately (i.e. No Smoking, NFPA 
labels), 

5.4.12 Hoisting and Rigging Equipment Hazards 

Hoistrng and rigging equipment poses a unique hazard due to sudden failure. Measures used to control the 
use of hoisting and rigging equipment will include: 

0 Hoisting equipment from off site vendors will be inspected by Skip Chandler, RMRS Health 
and Safety, or hs designee prior to entering WETS; 
Operators will be properly trained in the use and limitations of the specific pieces of hoisting 
equipment being operated; 
Hoisting equipment will be inspected by the operator prior to the beginning of each shift and an 
inspection checklist will be completed; 
Rigging equipmart will be inspected by the user prior to use on a daily basis; 
Any rigging equipment which show signs of damage or dekrioratmn will be immediately 
removed from service; 

0 

. 0 

0 
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Hoisting and riggmg activities will be conducted in accordance WETS HSP-12.02, Hoisting 
and figging; 
Ensuring that all rigging equipment is properly positioned; 
At no time will any personnel position themselves under hoisted loads; and 
Ground personnel will wear orange vests and maintain line of site wah the operator. 

5.4.13 Fork Truck Hazards 

The operation of fork trucks andlor loader with lifting forks poses a hazard to personnel, equipment, and 
property. Control measures for the safk operation of fork trucks will include: 

Fork truck andor loader operators will be experienced and knowledgeable in the use and 
limitations of all heavy equipment; 
Fork trucks andor loaders will be inspected by the operator prior to the beginning of each shift 
and an inspection checklist will be completed; 
Ground personnel will wear orange vests and maintain line of site with the operator; and 
All loads will be secured. 
Loader mounted fork attachments must be certified by the manufacturer. 

5.4.14 Ladder Hazards 

Work on ladders poses a hazard due to fills and ladder failure. Control measures for the use of ladders 
will include: 

0 

0 

a 

Ladder users will be trained on ladder safety in accordance wrth CFR 1926.1060, such as, 
using both. hands when climbing, cleaning boots and ladder rungs, and keeping weight centered 
in the middle of the ladder; 
Ladders will be inspected by the user prior to each use; 
Ladders will be Type I-A, Industrial Extra Heavy Duty or better; 
Aluminum ladders will not be used in areas where there is electrical power equipment; 
Three legged ladders are strictly prohibited; 
Ladders will be inspected by the user prior to use on a daily basis; 
Ladders which show signs of damage or deterioration wdl be immediately removed from 
service; 
Extension ladders will be secured to prevent slipping and the rails will be extended at least 3 
feet beyond the landmg area; 
Ladders will be used for their intended purpose; and 
Work on ladders at heights greater than six feet will require evaluation from the SSO. 
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5.4.15 Elevated Work Hazards 

Unprotected elevated work at heights greater than six feet poses a hazard due to the potential for falls. 
Prior to wearing fall arrest equipment, attempts will be made to eliminate the hazard. If, however, the 
hazard cannot be eliminated and fall arrest equipment must be worn, the following control measures will be 
followed: 

Personnel shall have current Fall Protection qualification; 
Fall arrest equipment will be inspected by the user prior to use; 
Fall arrest equipment which show signs of damage or deterioration will be immediately 
removed from service; and 
The fall arrest system will consist of a full body harness, shock absorbing lanyard, and an 
approved anchorage point. 

0 

5.4.16 Flammable or Combustible Liquid Storage Hazards 

Hazards associated with improper flammable or combustible liquid storage include fires and spills. Work 
controls involved with flammable or combustible liquid storage include: 

0 

Containers will be metal safety cans in good repair; 
Containers will be equipped with spring loaded closing devices and h e  arresters; 
Containers will be properly labeled; and 
Container will be stored in approved flammable storage cabinets when not in use. 

5.4.17 Concover@ Machine Hazards 

During site preparation a soil stabilizing product known as ConCove& will be applied. Hazards 
associated with the ConCoveAB machine include &alation of silica during the mixing of the two part 
solution, contact wrth rotating internal parts, exposure to high pressure liquids, and falling from the unit 
while in transport. Control measures for the use of the Concover@ machine include: 

0 

e 

0 

0 

At a minimum, a full-face piece air-purifymg respirator with HEPA cartridges will be worn; 
Personnel will not reach into the machine during the mixing of the solution; 
Hearing protection will be worn by personnel operating the ConCover equipment; 
At no time will the nozzle be pointed at any body part or other personnel; and 
Operators will ride only in the approved area while in transport and the restraint device(s) will 
be in place. 



MC LAREN / I M T  INC . ,WETS M~~nual: RF/RMRS-97432 
Site Specific Health and Safety Plan Revision Na: 0 
Thermal Desorption of the Mound Site Soils Page: 43 of 84 

5.4.18 High Temperature, High Pressure Decontamination System Hazards 

Should the use of a high temperature, high pressure decontamination system be required in the field, 
personnel will have current Pressure Safety Awareness training and the following control measures will be 
mplemented: 

Personnel will be briefed on the use of the system; 
The wand, trigger mechanism, hoses, and temperature/pressure generating unit will be 
inspected by the user prior to use; 
At no time will the wand be pointed at any body part or other personnel; and 
Polycoated Tywk or equivalent, 16” high steel toed rubber boots, safety glasses, hard hat with 
face shield, and inner and outer nitrile gloves will be worn at a minimum. 

e 

0 

5.4.19 Scaffolding Hazards 

Work on scaffoldtng poses a hazard due to fall or scaffold failure. Control measures for the scaffolding 
use will include: 

lr The 5 fout high scaffold being used will have guardrails installed on all open sides and end of 
the platform; 
Guardrails will be approximately 42 inches high; 
Scaffold footings will be sound, rigid and capable of carrying the maximurn intended load with 
out settling ox displacement; 
In a pre-job briefing personnel erecting, working on and dwssembling the scaRold will be 
trained by a person qualified in the subject matter to recognize the hazards associated with the 
type of scaffold being used and understand the procedures to control or minimize those 
hazards; and 
The scaffold will not be erected, moved or dismantled except under the supervision of a 
competent person. 

0 

5.4.20 Confined Space Entry Hazards 

The Confined Space Entry activity poses a unique hazard due to personnel working in a place not designed 
for human occupation. Measures to control confined space entry hazards will included: 

Personnel associated with the confined space entry (i.e. authorized entrant, attendant, and entry 
supervisor) will have current Conked Space Entry training; 
Complete the Confined Space Entry Permit Pre-entry Checklist (Mw HS 14-1) and review it 111 

the pre-entry briefing. Prepare the Confined Space Entry Permit (MH HS 14-2); 
0 
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Atmospheric testing will be performed before and during the entry; 

The proper PPE wdl be provided to the entrant; 
The person entering the confined space will wear full body harness with a lifeline for 
emergency rescue purposes; and 
LockodTagout will be petformed on all adjacent systems in accordance with WETS Health 
and Safety Practices Manual (HSP) HSP-2.08, “Lock &flag  Out” prior to proceeding wah 
the entry, if necessary. 

a 

McLaren/Hart considers the following components of the Thermal Desorption Treatment system 
confined spaces: 

Granular Activated Carbon Unit 
HEPA Filter Units 
Condensate Settling Tank 

Should any of the above contined spaces require entry by McLaren/Hart or subcontractor 
personnel, it will be performed in compliance wrth the McLaren/Hart’s Permit-Required Confined 
Space Entry Policy as a Permit Entry. 

Confined spaces will be posted with a warning sign and exposed employes will be informed of the 
existence and location of the penrut spaces. The sign should read “DANGER - PERMIT 
REQUIRED CONFINED SPACE, DO NOT ENTER”. 
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6.0 GENERAL HEALTH AND SAFETY REQUIREMENTS 

All on-site employees are required to obtain clearance from the MH Project Manager or the MH Site Safety 
OfFicer before beginning work at this site. Training requirements for specific individuals will depend on the 
tasks to be performed and associated hazards or risks, and safety requirements. 

6.1 MEDICAL SURVEILLANCE 

All personnel assigned to field activities must participate in MH Medical Surveillance Program, in 
accordance with 29 CFR 1926.65 (f) wrth subsequent certification by an occupational physician for 
physical fitness, the ability to perform hazardous waste work, nuclear work, and wear both an air purifymg 
and a supplied air respirator. Radation dosimeters and bioassay testing will be furnished by WETS as 
necessary for personnel working on this project. Indwiduals who will be performing work requiring 
radiation dosimetry will be provided a thermoluminescent dosimeter (TLD) and prior to beginning work in 
a radiological contralld area bioassay testing will be provided to establish the worker's baseline. The 
bioassay testing will be repeated at the end of the project to assess the worker's exposure. 

The MH Site Safety Officer and Heaith and Safety Specialists will review medical documentation from the 
physician to ensure fitness for duty before employees work on the site. These certifications will also be 
provided to the DynCorp Occupational Macine dqartment prior to workmg on the site. Any restrictions 
will be noted and adhered to. 

6.2 SAFETY TRAINING 

OSHA requires that employees engaged in cmstruction activrties, such as this project, will be properly 
trained for specific job responsibilities; all training will be documented. Employees will not participate in 
field activities until they have been trained to a level required by their job function and responsibility. All 
training and field experience will be verified and the Site Safety Officer shall maintain records in the TDTA 
Project Support Office located in trailer T900D. Health and S a w  Specialists (HSSs) are required to have 
current Red Cross first aid, cardiapuhmry resuscitation, and blood borne pathogens training. All other 
training requiremats are summarid in Table 6.1 and must be current. An "X" mems the training is 
required. 
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OSHA Supervisor' 

Table 6.1 
Safety Training Summary 

X' X' 

OSHA 3 - Day On Site Supervision 

MH/RMRS Pre-Evolution Briefing 

x X 

X X 

WETS Radiation Worker I1 (M23-482-01) 

MH Respirator Indochination X 

MH Respirator Fit Chamber Certification 

X 

X 

MH Ladder Safety Training X X 

MH Confined Space Entry Training I X I 
MH Fall Protection Training X 

Pressure Safety Awareness Training (M25-9 14-0 1 ) XZ X2 

HSP-2 1.04 Emergency Response and Spill Control X X 

Supplied Aw Respirator Indoctrination X 

' For supervisors and managers. 
For personnel performing high pressure decontamination and/or working directly with pressurized 
systems. 

2 
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6.3 SITE-SPECIFIC SAFETY BRIEFING 

A site specific Hazard Communication briefing will be conducted for all employees, including 
subcontractors, prior to commencement of  field activrties. The following topics will be discussed at this 
briefing: 

a 

I 

0 

a 

a 

m 

0 

0 

a 

0 

e 

a 

a 

a 

e 

I 

a 

Names of  health and safety personnel and alternates responsible for site health and safety; 
Contents of the HASP; 
Work practices by which employees can minimize risks from hazards; 
M e d a l  surveillance requirements, including recognition of symptoms and signs which might 
indicate overexposure to hazards; 
Health and safety organization; 
Hazards at the site including chemical, radiological, physical, and biological; 
Location and review of MSDSs for all hazardous chemicals on site; 
Exposure risk; 
Personal protective equipment to be used; 
Personnel and equipment decantamination procedures; 
Air monitoring for radionuclides and chemicals of  concern; 
Employee rights and responsibilities and location of DOE form FS480.4, "Complaint Form"; 
General subcantractor, lower-tier subcontractor andor vendor responsibilities; 
h t i m  of the approved Health and Sa&y Plan; 
First aid and medical facilities; 
Emergency response procedures including local warning and evacuation systems; 
Specific occupational health and safety procedures applicable to the project; 
The Hazard Communications Program; 
Employee access to exposure monitoring data and medlcal records; 
Construction hazard recognrtiun and the procedures for reporting or correcting unsafk 
CUnditiOnS; 
Procedures for reporting accidents or incidents; 
Fire preveRltian and control; 
Alcohol and drug abuse policy; and 
Disciplinary actions for safety infractions and violations. 

It is the employee's responsibility to ensure he/she is familiar wrth the HASP contents relating to their 
specific job tasks. If at anytune, an employee does not feel they understand the contents of the HASP, 
mother briefing shall be administered. Once the briefing is completed and employees understand the 
contents of the HASP, they will be required to sign the Safety Compliance Agreement form acknowledgmg 
they understand and agree to comply wrth this HASP. 

If a new employee who has nos' gone through the site-specific safety orientat~on meeting is assigned to the 
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site, the SSO must provide a similar briefing to the new employee before he or she participates in any field 
activities. New employees must sign the Safety Compliance Agreement form and meet the training 
requirements of Section 6.2 before beguzning field work for this project. 

6.4 DAILYBHIFT HEALTH AND SAFETY MEETINGS 

Daily/shift plan-of-the-day (POD) and tailgate safety briefings for site employees will be conducted. The 
briefings will address the day's planned actiwties, reminders of safety responsibilities, new chemicals 
brought on site, and any safety concerns. The Site Safety Officer will document these meetings. 

6.5 ACCIDENTDNCIDENT REPORTING 

AU accidents, incidents, and near misses will be immediately reported to the Shift Supervisor the Project 
Manager and the RMRS Project Manager. It is the RMRS Project Managers or their designee's 
responsibility to ensure that the appropriate personnel are notifid of  the acciddincident. The MH 
Project Mauager or MH Shift supervisor, RMRS Shift Supervisor and the Site Safety Officer will 
accompany injured or ill personnel to the W E T S  medtcal facility. In addition, WETS requires 
Department of  Energy (DOE) fbrm 5484.X, "Individual Accidenthjury Report" to be completed for all 
first aid incidents and the following: 

"Recordable" occupational injuries or illnesses as defined below. 

OCCUPATIONAL INJURY is any injury such as a cut, fracture, sprain, or amputatlan that results from a 
work accident or from an exposure involving a single incident in the work environment that requires more 
than standard first aid. 

Note: Conditions resubg from animal or insect bites, or one-time exposure to chemicals, are considered 
to be injuries. 

OCCUPATIONAL ILLNESS of an employee is any abnormal condition or dsorder, other than one 
resulting from an occupational injury, caused by exposure to mviranmental fkctors associated with 
employment. It includes acute and chronic illnesses or diseases that may be caused by mhalation, 
absorption, ingestion, or direct ccmtact wrth a toxic material. 

PROPERTY DAMAGE LOSSES of $1,000 or more are reported as follows: Accidents that cause 
damage to DOE property, regardless of fault, or accident wherein DOE m y  be liable for damage to a 
second party, are reportable if damage is $1,000 or more. Include damage to facilities, inventories, 
equipment, and properly parked mator vehicles. Exclude damage resulting from a DOE-reportable vehcle 
accident. 
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GOVERNMENT MOTOR VEHICLE ACCIDENTS resulting in damages of $250 or more, or involving 
injury, are reported unless the government vehicle is not at fault, damage of less than $250 is sustained by 
the government vehicle, and no injury is inflicted on the government vehicle occupants. 
6.6 VISITOR CLEARANCES 

The Site Safety Officer or RMRS Field Supervisor as described in Section 6.3 will give visitors to the work 
site a site specific safety orientation. Prior to entering the EZ/SCA or CRZ/RBA, visitors will provide the 
Site Safety Officer with documentation oftraining required by Section 6.2. All visitors who do not provide 
documentation will not be allowed in the EZ/SCA or CRZ/RBA. Visitors without the training required in 
Section 6.2 must be escorted in the project support zone by a trained individual. 

6.7 HEALTH AND SAFETY LOGBOOK 

Separate health and safety logbooks wtth control numbers shall be maintained by the SSO and HSS’s and 
turned in to the RMRS Project Manager once the project is completed. The RMRS Project Manager will 
then turn in the project logbooks and documents to the RMRS environmental records management group 
and McLardHart wdl also retain copies in its project files. Logged information will meet the 
requirements of WETS Cmduct of Operations Manual, COOP-006, “Operating Area Logs and Records” 
and COOP-007, “Shift Relief and Turnover. Requirements shall include: (1) summary of daily health and 
safety issues, (2) all measurements taken; (3) types o f  monitoring conducted; (4) description of  
unforeseen hazards and steps taken to mitigate hazards; (5) safety infractions; (6) accidents and injuries; 
and (7) other significant health and safety items. 

6.8 HEALTH AND SAFETY BULLETIN BOARD 

In order to promote safety and maintain a highly visible safety profile on the project site, a Health and 
Safety Bulletin Board will be posted in the TDTA Project Support Trailer, T900D break area. Posthgs 
will provide related information, such as: 

Project Information card. 
Required OSHA postings, Worker’s Compensation posters, DOE informational and complaint 
postings, etc. 
Relevant safety posters and safety information (i.e., PPE requirements of the work area). 0 

The MH health and safety staff personnel will maintain the bulletin board assisted by other project 
personnel. 
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7.0 SITE-SPECIFIC HEALTH AND SAFETY REQUIREMENTS 

7.1 SITE CONTROL 

Site control is necessary to prevent unauthorized, untrained, or unprotected personnel or visitors from being 
exposed to the hazards associated with the site. During activities at the Thermal Desorption Treatment 
AredContaminated Soil Feed Stockpile (TDTNCSFS) area, site control measures will include the 
following: 

All personnel and visitors are required to enter their name, time in, and time out on the sign in 
sheet located at the access control point in the Project Support Zone and at T900D; 
Adhering to the personnel roster requirements on the Radiological Work Permit, if required; 
Posting sipage that communicates information such as required personal protective 
equipment, work zone boundaries, and radiological hazards; and 
Securing all work areas at the end of each workweek. 

7.2 WORKZDNES 

The TDTNCSFS will be divided into three basic zones: 
1. Exclusion Zone (EZ) - For radiological purposes, the exclusion zone boundary will also be the Soil 
Contamination Area boundary (SCA), if required; 
2. Cofltamination Redvctim Zone (CRZ) - For radiologcal purposes the CRZ will contain the Rahological 
Buffer Area (RBA) which will include the stepoff pad, if required; and 
3. The Project Support Zone. 

The EZ/SCA includes areas of physical, chemical, or radiological hazards. ?he EZ/SCA will be clearly 
marked with banner tape, fmcing or other high visibility markings, and signs. Only authorized personnel 
are permitted wittun the EZ/SCA. The W S C A  will be the areas around the TDTNCSFS where all soil 
will be handled. Mandatory training and the use of personal protective equipment will be required for 
entry into the EZ/SCA. NOTE: The boundaries and locations of the EZ/SCA are subject to change should 
the health of safety of collocated workers, the public, or the environment be in question. 

The Contamination Reduction Zone CRZ/RBA is the corridor through which all personnel and equipment 
will enter and exit from the EZ/SCA. Entrances and exits shall be clearly marked with high visibility items 
such as traffic canes, banner tape or other high visibility markmgs, and signs. The CRZ/RBA contains 
decontaminzrbon equipment and containers for disposable personal pratectm equipment, etc. AU personnel 
radiological slsking or self-monitoring will occur in the CIU/RBA at the stepoff pad. NOTE: To ensure 
that the health and safety of collocated workers and the public is not in question, the boundaries and 
locations of the W S C A  and CRZ/RBA are subject to change based on air monitoring results and potential 
exposure to chemical, radiological or safety hazards. 
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The Project Support Zone contains personnel who perform support functions and provides a break area. 
Managers, support equipment, etc. are generally located in the project support tone. Personnel and 
equipment exiting the EZ/SCA must be decontaminated wrthin the CRZ/RBA prior the entering the project 
support zone. 

7.3 PERSONAL PROTECTIVE EQUIPMENT (PPE) 

The purpose of personal protemve equipment (PPE), includmg clothing, is to shield or isolate individuals 
from the chemical, rachological, physical and biologd hazards that they may encounter at sites containing 
hazardous or toxic materials. The careful selection and use of PPE will protect the respiratory system, 
skin, eyes, face, hands, feet, head, body, and hearing. 

No single combination of protective equipment and clothing is capable of protecting against all hazards, 
and PPE must be used in conjunctian with other protective methods. The use of PPE can in itself create 
significant worker hazards, such as heat stress, physical and psychological stress, and impaired vision, 
mobility, and communication. 

Specific protective garments are selected on the basis of a variety of criteria. In general, the greater the 
hazard, the greater the level of PPE. For any given situation, equipment and clothing must be selected to 

provide an adequate level of protection. Over-protection as well as under-protection can be hazardous and 
should be avoided. 

Table 7.1 summarizes PPE requirements for specific tasks associated wrth operations at the TDTAKSFS 
area. Non-routine, miscellaneous subtask PPE requirements are addressed in Table 7.2. The following 
sections detail the criteria for selecting specific PPE that will apply to this project. NOTE: The PPE 
shown in Tables 7.1 and 7.2 are subject to change at the dtscretian of the Site Safety Officer, RMRS 
Project Manager, RMRS Health and Safety Supervisor and the RMRS Radiological Engineer prior to 
implementation. PPE worn will be that which are more restrictwe for chemical or radiologrcal hazards. 



MC LAREN / HART INC.,RFJTE 
Site Specific Health wd Safet Plan Revision No: 0 

b u d :  RF/ RMRs97-032 

Thermal Desorption of the d u n d  Site Soils Page: 52 of 84 

Table 7.1 
Task Specific 

Personal Protective Equipment Summary 

Feat Read 

Mobilization of Equipment I I Safety glasses 
with si& shields 

Heavy duty l e a t h ~  gloves None requird. Hard hat 

Hard hat steel t w  safety 
shoes 

Sat'ely glasses 
with si& shields 

Heavy duty Idha glovas (if 
required C d i e d  Energized 

None required Testing of  S y d m  

work glove) 

Hot mill glove for work around 
hot surface 

Heavy duty I&H gloves, 

Hot mill glove for work around 
hd surface 

2 pairs of nitrile glovm (cotton 
lmas Optianal) and heavy duty 

None requird 

Suppliwl air or 
SCBA 

leatha work gloves, 

Fi& Shakedown Runs of 
System with Clean Soil I steel toe safely 

shoes 
Hard hat Safety glasses 

with si& shields 
covaalls 

Comfort 

ooveralls or 
equivald 

steel toe safely 
shoes and shoe 
coves or stffil tcK 
Chemical Resistant 
PVC bwcs 

Hard hat Full fa% SCBA 
mask 

Secund Shakedo\rm Runs of 
Systan with Clean Soil 

Hut mill glove for work around 
h d  swfaDes 

2 pairs ofnitrile gloves ( d c m  Full face SCBA 
mask liners optimal) and h a v y  duty SCBA 

Supplied air ur 

lather work gloves, 

Hot mill glove for work around 
h d  surfaces 

2 pain ofnitrile gloves (cotton Full face SCBA 
mask lmm qditional) and heavy duty SCBA 

Suppiid air or 

lestha work gloves 

Hd mill glove for work around 
hat surf- 

steel toe ,safety 
shoes and shoe 
covers or steel tw 
Chemicsl R e s i m  
PVC bods 

B T V k m  
Comfort 
Guard 
coveralls or 
equivalent 

Hard hat 

Hard hat Loading Trays into 
Treatment Chambers 

steel toe safety 
shw and shoe 
covw or steel toe 
chanical Resistant 
PVC boots 

Guard 
ooveralls or 
quivalmt 

si€el toe safety 
shoes and shoe 
m v w  OT steel tm 
chemical Residant 
PVC bods 

Full faoe SCBA 
mask 

2 pairs ofnitrile gloves ( a m i  
liners optimal) and heavy duty 

Supplied air or 
SCBA 

I&a work gloves, 

Hat mill glove for work around 
hd surfaces 

2 pairs of nitrile gloves ( a m  
bas optimal) SCBA 

Supplied air or 

Hard hat 

Hard hat Monitoring and Sampling 
Stadr Emissions 

B *l toe safety 
Shm and shoe 
covm or &5zl toe 
ChaniCal Resistant 
PVC boots 

Tyvek or 
Comfort 
Guard 
wvmllls ot 

equivalent 

Full face SCBA 
mask* 

' If splash h a n d s  exists and carmcrt be miti@ed, an ~prm w p o l y d  Tyvk@ and a hard hat with a face shield will be w m .  
a No eye proteEtion will lx required wttm a full fampiefp; respirator is worn. 

and the RWP (if requid) does not require respiratas for radiologi~al purposes. 

' Lfhigh pressure wlrter is used. 16" hi& &eel toed r u b  boots will be worn. Uno mpiratory protection is required and high pressure water is wed, a hard hat 
mounlad face shield will be worn in additim to the safety &laws. 

Work may be mduded without respiratory prdedim if continucus real time air mmitoring indid- no volatile organic oolllpounds al levels above background 

Kno rqiratay prdadicm is required, safety gtapses wirh side hieids will be wom. 
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Treatment Chamber 

Removing Treated Soil 
from the TreatmMt Trays 

HEPA Filtas and DOP 
T d n g  the HEPA Filtersb 

Table 7.1 
Task Specific 

Personal Protective Equipment Summary (Continued) 

B 

Modified 
D’ 

Moditid 
D’ 

Tyvek or 
Comfort Guard 
coveralls or 
equivalmt 

Tyvek or 
comfort Guard 
covaalls or 
equivalent 

Tyvek or 
cornfnt Guard 
ooveralls or 
equivalmt 

.ryA 
Cwntbrt Guard 
covmlls or 
equivalmt 

Long sleeve 
d m  coveralls 

Tyvek or 
comfwtuuard 
coveralls or 
equivalent 

Tyvek M 
ComfortGuard 
coveralls or 
equivalent 

Tyvek or 
comfort Guard 
covmalls or 
equivald 

.. . 

Poor Head 

Hard hat S t e l  toe safety sh- 
and shoe covers or Steel 
toe Charucal Resistant 
PVC boots 

steel toe day shoes 
and shoe covers or Steel 
toe chmail Resistant 
PVC boots 

S t e l  tot: safdy shoes 
and shm covers or Steel 
toe Chermtlll Resistant 
PVC bods 

Steel toe safety Rhaes 
and shoe covers or Steel 
toe Chemical Reristant 
PVC boots 

Steel toed safdy shoas 

Hard hat 

Hard hat 

Hard hat 

Hard hat 

I 

Steel toe safety shoes 
and shoe mvers or SYeel 
toe Chemical Resibltant 

Hard hat 

Steel toe safety shoes 
and shoe covm or Stael 
toe Chemical Residant 
PVC bods 

Steel toe May shoes 
and shoe covers or Steel 
toe chsnical X e s i a n t  
PVC bools 

Hard hat 

Hard hat 

Eye’ : Hand 

Full face 
SCBA 

2 pam of nitrile gloves (Won 
liners optimal) and heavy duty 

mask leather work gloves, 

Ha mill glove for work around 
hd surf- 

2 pairs of  nitrile gloves (&on 
lmm optional) and heavy duty 

Full face 
SCBA 
mask4 leather work gloves 

Full face 
SCBA lmers optimal) 

2 pairs of  nitrile gloves ( a r m  

mask4 

p a k  of nitrile gloves (oottm 
linas optional) 

mask4 I 
pain ofnitrile gloves (cotton 

liners optimal) 
wlth side 
shields 

Full fa= 2 pairs of nitrile gloves ( d o n  
SCBA lmem +mal )  and heavy duty 
mask4 leather work gloves (ifrequlred 

CeaifiedEnerglzedwork 
glov-) 

H d  mill glove for work around 
hd surfam 

2 pairs of nitrile gloves (dim Safay 
glagpes linersophmal) 
with si& 
shields 

Safety 
glasses 

shield 

2 pairs ofnanle gloves (mtton 
lmas optimal) and heavy duty 

with face leather work gloves 

Supplied air or 
SCB.4 

Supplied air or 
SCBA 

Supplied air or 
SCBA 

Supplicd air or 
SCBA 

continuous 
VQC 
monitoring or 
SCBA 

Supplied air or 
SCBA 

None required 

None required 

’ If splash hazards exi- and catmot be miti& an aprm or polycDated Tyvekm and a hard ha& with a face shield will be worn. ’ No eye pr&dim will be required when a full  facppieoe respirator is worn. 
’ Work may be oonhrded without respiratory prdedcn ifcontinuous real time air monitoring indicates no volatile organic conpounds at levels above background 
and the RWP (ifrequirad) dms not require respirutors for radiological purposes. 

’ Ifhi& pressure water is used, 16” hi& steel hxl rubba bwts will be worn. U’no reqiratw pratdon is required and high pressure water is ud, a hard hat 
Ifno respiratoq protection is rapired safety glassep wah side iields will be worn. 

mamted face shield will be worn in addition to the safety @a=. 

Lf W P  W m g  is paformed m an area w b e  Level-b b not required, a full-face respirator qupped with HEPA cartridges is required. I 
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Table 7.2 
Miscellaneous Subtasb 

Personal Protective Equipment Summary 

Hesd 

Hard hat 
- 

Hard hat 
with face 
shield 

Mixing ConCov& C None required Nitrile glova and hav duty 
leather work gloves 

Full- facepiwe 
air-puriljing 
with HEPA 
cartridge 

B a d  m 

air monitoring 
brathing zone 

NIXE 
required 

Tyv& or steel toed safety 
Comfort shoes 
Guard 
mvaalls or 
equivalent 

~ steel toed safety 
shoes 

Safety glasses with Nitrile gloves wiul heavyduty 
si& shields I ladher gloves. 

D 

Modified 
DZ 

Pumping inndental waters or 
kcatamination liquids into 
10ldingtanks ortanker 
mcks. PPE is for pasannel 
m the support m e .  PPE in 
he WJSCA will be that 
iequired for the task being 
laformed. 

F ~ ~ g ~ e l  or 
yuipment at the *off pad 
located in the C W R B A  

Long s l w e  
amon 
coveralls with 
neoprene 
ap- 

Lmg sleeve 
d o n  
coveralls 

Nitrile gloves , StDel toed safety 
shoes 

Safety glasses with 
side shields 

Ward hat 

Hard hat 
I 

L'ondudmg radiolagid or 
lnduszrial hygime air 
nonitwing in the C W R B A  

M d d  
D2 

Safety glasses with 
side shields 

None required None required h g  sleeve Steel toad safdy 
Mal shoes 
mveralls 

Reheling Heavy ~uipmmt Modifred 
at the EZ/SCA Boundary Dl I Tyvek or 

Comfort 
Guard 
mvaalls or 
equivalat 

steel toe safety 
shce and shoe 
oovm or steel 
toe chemical 
Resi- PVC 
bo& 

Safety glassca with 
side shields 

2 pairs ofnitrile gloves ( a m  
linm optimal) and hwvy duty 
Ieatha work gloves 

None required Hard hat 

Hard hat 

Hard hat 

Modified 
D2 

safety gl- with 
si& shields 

Tyvek or 
Comfort 
Guard 
mvaalls or 
equivalent 

Reftlling Heavy Equipment 
M i n e  Battles at the W S C A  
Boundary 

steel toe safkty 
shoes and shoe 
m v m  or Wl 
toe chemical 
Reskiant PVC 
bwts 

2 pa& of nitrile gloves (oottcm 
linas optimal) and heavy duty 
leather work gloves and heavy 
duty leather work gloves 

None requird 

Nme required h a 1  Heavy Equipment 
Mamtenanm at the EZ/SCA 
9wdary 

Safety glasses with 
side shields 

Tyvek or 
Comfort 
Guard 
mvmalls or 
equivalent 

Modified 
Dt 

2 pairs of nitrile gloves ( d o n  
l i a r s  optimal) and heacy duty 
leatha work gloves 

shoes and shoe 
mvas or steel 
toe chemical 
R~z&atri PVC 

' No eye protedion will be rquired when a full facppieoe respirator is wom. 
~ ~ d i f i e d  I W ~ I  D PPE will ix allowed if all ofthe foIIowing omditims are met: 

1. Cmtinuous real time air monitoring indicates no volatile organic cumpounds at levels above background. 
2. No Soil movmmt is taking place. 
3. Persormel Say BS close to the equipment as possible - No wandering. 
4. Health and Safety Specialists are p m e k  
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7.3.1 Level D Personal Protective Equipment 

The use of Level D personal protective equipment is defined by the following criteria: 

e No cataminants are present, or confarmn ' ants are present below the action levels established in 
the HASP fbr respirator use; and 
Work functions preclude splashes, immersion, or potential for unexpected inhalation of any 
chemicals or radionuclides. 

e 

Level D is a fieldwork uniform affording minimal skin protectton and no respiratory protection. It consists 
of the following PPE: 

e 

0 

e 

e 

Steel toe safety shoes (ANSI 241.1 approved); 
Heavy duty leather work gloves; 
Safety glasses (ANSI 287.1 approved) wrth side shields; and 
Hard hat (ANSI 289.1 approved). 

Modified Level D personal protective equipment provides an increased level of skin protection and no 
respiratory protection. It consists of the following PPE: 

Steel toe safety shoes; 
Leather work gloves; 
Hot mill gloves (for working around hat surfaces); 
Welding leathers, welding gloves and flame retardant coveralls(for personnel performing 
weldmg); 
Safety glasses wah si& shields; 
Hard hat; 
Tyvek or Comfort Guard coveralls (or equivalent) or long sleeved cotton coveralls; 
1 pair nitrile gloves and heavy duty leather work gloves; and 
Wen applicable, hsposable shoe covers or steel toe chemical resistant PVC boots, instead of 
steel toe safety shoes and shoe covers. 

7.3.2 Level C Personal Protective Equipment 

The niain selectm criterion for Level C, as opposed to the less restrictive Level D, is that condrtions 
require and permit wearing air-purifymg respirators. A full-face, air-purifymg respirator can be used only 
if all of the following candrtlons are met: 

e Oxygen concentrations are greater than 19.5 percent and less than 23.5 percent by volume; 
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Measured air concentrations of identified substances will be reduced by the respirator below 
the PEL or TLV; 
Atmospheric contaminant concentrations do not exceed IDLH levels; 
Continuous direct readmgs on monitoring instruments, such as FIDs or PIDs, are -in the 
action levels prescribed in the HASP for air-purifymg respirator use; 
The substance in question has adequate warning properties; 
The individual has taken the Respirator Indoctrination CBT class; 
The individual has passed a mask specific quantitative fit-test; 
The individual has medical clearance for the use o f  air-purifymg respirators; and 
The appropriate cartridge is used and its service limtt concentration is not exceeded. 

Level C personal proceccive equipment provides moderate skm and respiratory protection. It consists of the 
following PPE: 

0 

0 Steel toe safety shoes; 
0 Hardhat; 
rn 

e 

e 

Full-face piece, air-purifymg respirator with correct cartridges; 

Tyvek or Comfort Guard coveralls or equivalent; 
2 pairs of nitrile gloves; and 
Disposable shoe covers or steel toe chemical resistant PVC boats, instead of steel toe safety 
shoes and shoe covers. 

7.3.3 Level B Personal Protective Equipment 

In cases where air-p-g respirators do not provide adequate respiratory protection, Level B PPE Will 
be worn. Cnterions for selection o f  Level B PPE are as follows: 

Measured air cuncmtrations of identified substances will be reduced by the supplied air 
respirator or self contained breathing apparatus (SCBA) below the PEL or TLV; 
Continuous dtrect readings on monitoring instruments, such as FIDs or PIDs, are within the 
action levels prescribed in the HASP for supplied air respirator use; 
The hchvidual has taken the Level B Respirator Indoctrination class; 
The individual has passed a mask specific quantitative &-test; and 
The individual has medical clearance for the use of supplied air respirators. 

e 

rn 

e 

Level B PPE provides moderate skin protection and the maximum respiratory protection. It consists of the 
following PPE: 

e 

Steeltoesafktyshoes; 
Full-faqiece, supplied air respirator or SCBA; 
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0 Hardhat; 
4 

w 

0 

Tyvek or C d o r t  Guard coveralls or equivalent; 
2 pairs of  nitrile gloves; and 
Disposable shoe avers or steel toe chemical resistant PVC boots, instead of  steel toe safety 
shes and shoe covers. 

7.3.4 Storage, Inspection, and Maintenance of PPE 

Clothing and respirators must be properly stored to prevent damage andor malfunction due to exposure to 
dust, sunlight, damaging chemicals, and unpact. Proper storage of PPE and respirators will include the 
following: 

Clothing and respirators will be stored in a dry, clean, uncontaminated area out of direct 
sunlight; 
Clothing and respirators will not be stored in proximity to any chemicals such as gasoline; 
Clothing will be stacked in orderly fashion so that no other objects or equipment are on top of 

them ledrig to taus, punctures, rips, or deformations; 
All SCBAs and airline respirators will be properly placed in their cases; 
All full-face piece airpurifjrlng respirators wdl be stored in plastic bags to keep them sanitary 
and in a single layer with no ather objects or equipmat placed on top of them which could lead 
to defbrmation of the face piece; and 
Different types and materials of  clothing should be clearly marked or stored separately to 

prevent issuing the wrong clothing by mistake. 
w 

Inspecbm of clathing and respirators (SCBAs, airline, and full-fice piece air purifymg) is imperative to 
ensure proper protection. It is the responsibility of  each individual to thoroughly inspect all clothing and 
respirators prior to and during field activities. Inspection of clothing will include the following: 

0 Visually inspecting for imperfect seams, non-uniform coatings, tears, and malfunctioning 
closures; 
Holding clottung up to light and inspectrng for pmholes; 
Flexing the products to inspect for cracks and other signs of shelf deterioratm; 
Inspect gloves for pinholes by blowing into the them, sealing the gauntlet, and observing for air 

While in the field, periodtally inspect for tears, punctures, and closure failures; and 
ARer use, inspect for signs of degradation, permeation, or ather signs of deterioration. 

0 

0 

leakage; 

0 

Inspm%cm of SCBAs and airline respirators will be performed prior to each use and will include: 

I Visually inspect the air cylinder, backpack, harnesses, high and low pressure hoses, and 
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regulators; 
Visually inspect the face piece assembly; 
Inspect all connections for proper tightness; 

Conduct the audio alarm test; and 
Conduct a unit function test in both normal operating mode and in the emergency bypass mode. 

w 

m Conduct a leak test; 
a 

Inspection of full-face: piece air-purifymg respirators will be performed prior to each use and wdl include: 

e 

e 

a 

Visually inspect the face piece seal, lens, and harness; 
Inspect the inhalation and exhalation valves; 
Inspect cartridges for proper type and expiration date; and 
Conduct both positive and negative pressure tests. 

Only individuals having specialized training and equipment will perform maintenance of all PPE and 
SCBAs or airline respirators. 

73.5 PPE Donning and Doffing Guidelines 

The following guidelines are required when Level C PPE or higher is required fbr a task. No person shall 
be allowed to enter the EZ/SCA or CRZ/RBA if they are not wearing the appropriate PPE. Donning and 
doffing guidehes will be posted at the appropriate location at both the excavatim and the CSFS. 

Donning Guidelines 

After inspecting supplied air respirators and SCBA systems, PPE will be donned in the following order: 

1. 
2. 

3. 

4. 
5. 
6. 
7. 
9. 
9. 
11. 

Tyvek or Comfort Guard coveralls or equivalent, 
Rubber overshoes or steel toe chemical resistant PVC boots, instead of steel toe safety shoes and 
shoe covers, 
Skull cap, ifnecessary, 
Respiratory prot&mn, as required, 
Hood, if requmd, 
Gloves, 
Tape up wrists and ankle seams, tab tape for easy removal, 
Thermoluminescent dosimeters (TLDs),if required, should be worn outside the protective coveralls, 
Attach face piece to airline or self-contained breathing apparatus (level B), and 
Hard Hat, as required. 
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Doffing Guidelines 

Mer completion whole body radiologically monitoring by an HSS or, i f  necessary self monitoring is 
performed and after completion of gross decontamination and washing and rinsing shoe covers or steel toe 
PVC boots and gloves, it is recommended that PPE be removed in the following order: 

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

9. 
10. 

11. 
12. 

Remove exposed tape, 
Remove rubber overshoes, if being used, 
Remove outer gloves, 
Remove hood from front to rear, as required, 
Remove respirator protection, as applicable, 
Remove protectwe coveralls, inside out, touching inside only, 
Remove inner gloves and cloth liners as applicable, 
Commence whole body C s h g  per RFETS Radiological Operating Instructions Manual (ROI), 
ROI-2.01, "Personal Contamination Monitoring." as required, 
Monitor dosimeter, and equipment, as required, 
If steel toe chemical resistant PVC boots are being worn (nate: if dological  monitoring or visual 
inspection indmte that the PVC boots are not properly decontaminated the boots will be re- 
decontamhatd or removed and left in the CRZ for further decontarmn ation .), 
Wash hands and fhce, 
Clean and sanitize respirator after receiving radiological clearance from HSSs. 

Disposable PPE will be discarded in the properly labeled container and handled in accordance wlth WETS 
Field Opedons Manual (FO), F0.06, "Handling of Personal Pratedive Equipmeat." Decontamtn ' ation for 
Modified Level D, Level C and Level B will be per Section 7.4. 

7.4 MONITORING REQUIREMENTS 

Monitoring of the environmental conditions in and around the TDTMCSFS area must occur because of the 
potential for contaminants to be present. The following sectmns describe the monitoring program to be 
implemented and appropriate exposure limits and actions levels. Where feasible, personnel exposures to 
hazardous materials (ather than radioactive substances) shall be maintained within the TLVs adopted by 
the ACGM or the PELS adopted by OSHA, whichever is more stringent. Exposure to radioactive material 
will be maintamed as low as reasanably achievable (ALARA) and below the RFETS administrative control 
limrt of 750 mrm. Table 7.3 presents a summary of the monitoring program. 
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Table 7.3 
Monitoring Program Summary 

Alpha caaaminatim: 
>20 dpm/100m2 removable 

e x 4  >300 +m/100un2 
ma- 

100 +m/ 1 O0mz avmage. Nat to 

W g a m m a  contamination: 
I, 1000 d p d l  0 O m 2  removable 
>5000 dpnr/100an2 total. 

3MDC of instrument 

>5000 cpm 

RADMTION 

Suspend operaiicms, smre area 
and notify the MH Rojed 
ManagH and Radiological 
Engineerin!& 

Suspend operations, -re area 

and n c t e  the MH Projed 
Manager and Radiological 

F~ginaeSing 

Equipment and material 

hg-lived radioactive 
airborne particulides. 

Low  hag^ X-Ray and 
Gamma radiatm 

' DAC - Derived Air Concentdon. 

Remove pmmel from 
e f F d  area, suspend 
operations, secure arca and 
ndfy  the MH Projert 
Managem& and Radiological 
Engineering 

Suspend Opaatims. N e  the 
h4H Projed Managtr and 
Radiological Engineering. 

segregate soil 

Prior to removal from the work area or 
radiological control area. 

prior to ranoval from the work area or 

radiological control area. 

Per the Radiological Work Permit (if 

r e q u d )  

2 ODntinuous perimeter low volume air 
sample3 per shift 

I round of perLneter high volume air 

pa shift (during thcs whm 
potential for dud generation is the 
hi&&) 

As required by Rad h&&g OY ROI- 
6.6. 
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Table 7.3 
Monitoring Program Summary (cont.) 

Volatile organic 
COmpOUndS 

CHEMICAL 

:> Background (ifsupplied air 
respirators arend worn) 

Rzmove persmel from 
efkded area or don Level B 
respiratory protedicm 

' Pertodic rn the CRZ/RBA and Project 
Support Zone dumg Trmtment 
adivrtia the frequency of monitoring 
will maease UI dawnwind arms where 
pasonnel without rpsplratory protection 
are lwated 

levels 

Continuous high noise 
levels 

38SdBG average over Shour shift Don suitable hearing 
protedim. Participation m a 
Hearing Cmservaticm Program. 

As needed to charaacterize new 
equipmd and/or aperations 

nhalatim of dud 1.5mg/m3 

(2 rutdings within a 30 m d  
period oftime) 

Ranove personnel from 
efF&ed ares or don hll face 
piece air p-g respirators 
(APRs) with HEPA cartridges 
(in the absence of hemica1 

ccntamination). 

caainuous durmg duF& generating 
adivities 
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Table 7.3 
Monitoring Program Summary (cont.) 

Varies depending tm work load and 
i f  PPE is worn.' 

Work-rmt r e g h a ,  ice vests, or 
other RMRS approved 

mas-. 

Varies dqmdmg cm work load and if 
PPE is w0m.I 

Monitoring will be performed when work a m  tanpaaturn ex& 77°F. Sae Appendix I3 for guidancc and adion levels for work 
involving the use of pasmal prdedive equipment. I 

Hg*rd 

Cold @nss 

Cold Strw aggravated 
bytheuseof 
evapotative liquids such 
LLll gasoline 

Cold strew 

WF Equivalent hi11 tenperature' 

39.20F Equivalent &ill tempaature 

19.W Equivalmt chill tanpsature 

Wear adequate insulated dry 
clohing 

Avoid soa!hg cldhing or 
gloves with evapmtive liquids 

Ccutinuous when the equivalent chill 
t e q m t u r e  is < W F  

Continuous when the quivalatt hill 
W i s U W F  

Continuous whar the equivalent chill 

tsnpardure is < W F  

' Fmivalmt &ill tarpaature is the mmhd &ed of the a i  temperature and wind spead. See Appmdix D for ACGIH table uspd to 

calculate quivalad chill kmpemhw, 

see ~ppendix D fa ACGIH wd-warm sdwtule 
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Table 7.3 
Monitoring Program Summary (cont.) 

EXPLOSIVE ATMOSPHERES 

Explosion 3 10% of lower explosive limii Suspend aperatims and n&fy 
the MH hj& Manager 

At the discretim ofthe SSO and HSS 

I Manitwing will be conductad during 

mane Systmn Hookup wd Testing 

WuVn SPEED 

Pasnnnel injury 

>15nphaveragefortwo 
omsecutive I5  minute periods. 

30 "ph average for two 

m d v e  1 S-minllte periods. 

Ai the dimetian ofthe MH 
hjed Manager and the Site 
SafeLy mw. 

> 45 mph average for two 

mmecutive 1 5-midllte Mods. opaatims. 
Secure a r a  and terminate field 

Continuous during all field adiwties. 

Contmuous during all field aaiwttep. 

I Continuous during all field advitia 
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7.4.1 Chemical Monitoring 

Air monitoring for VOCs will be conducted using a Foxboro, Inc., Model TVA-1000 (andor equivalent) 
which uses bath a photoionization detector (PID) and a flame ionization detector (FID) to measure airborne 
concentrations of VOCs and SVOCs. The PID is equipped wtth a 10.6eV lamp and has a range of 0-2,000 
ppm and the FID has a range of 0-50,000 ppm, Both the PID and FID will be calibrated daily prior to use 
and a yearly factory calibration and service is recommended. Daily calibrations will be per the 
manufacturer specifications and results will be entered in the Industrial Hygiene Instrumentation 
Calibration Logbook. The lamp, probe, and filters will be cleaned andor replaced periodically. When 
measuring mixtures of  volatile orgauic compounds, PID/FID devices are used as a screening instrument 
and cannot identify and quantify specific volatile organic compounds within the mixture. Due to the 
variable response of the PIDFID to dif€er& compounds, and the inabhty to identify the specific 
compound within the mixture, any readmg above background will be the action level unless the compound 
of concern and the PIDEID response factors are known. 

Air monitoring far VQcs will also be conducted using a HNU Systems, Inc., Model DL-101-2 (andor 
equivalent) Photoionization Detector (PID) equipped with a 11.7eV lamp. The PID measures the 
coflcentration of airborne concentration of VOCs in parts per million Ippm) using the principle of 
photoionization. The PID has a range of 0 - 2000 ppm. The PID will be calibrated daily wtth a 100 ppm 
standard of isobutylene prior to use and a yearly factory calibration is recommended. Daily calibration will 
be per the manufacturer specifications and results will be entered in the Indudma1 Hygiene Instrumentation 
Calibration Logbook. The lamp, probe, and fikers will be cleaned and/or replaced periodically. 

MH Health and Safaty Manager and the RMRS Health and Safety Supervisor will approve any alternate 
instruments. AU instrumetrts wd be maintained, calibrated, perfbrmance testd, and used in accordance 
wrth the manufactures operatias manuals. 

7.4.2 Radiological Monitoring 

The radiation exposure of an occupational worker will be maintained as far below the U.S. Department of 
Energy (DOE) limrtS as is reasonably achievable (ALARA). A local annual adrmnistrative dose equivalent 
level of 750 mmn mnmittd effectwe dose equivalmt is in effect. B a d  on process history knowledge of 
the Mound Site soils, the tacal expected exposure to workers is less than S mrem. To ensure that 
radiological exposures are maintained as low as reasonably achievable (ALARA), personnel and equipment 
will be monitored using a variety oftdmiques, which are discussed, in the following sections. 

7.4.2.1 Personnel and Equipment Monitoring 

Personnel leaving the WSCA  will enter the CRZ/RBA where HSSs wiU monitor them for radioactive 
contamination in accordance with ROI-2.01, or personnel will be allowed to do self-monitoring in 
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accordance with the WETS Rad~ological Control Manual, if necessary. If personnel cnrtarmnation is 
detected, natify the HSSs and they will verify presence of contamination, if contamination is confirmed 
operations will be terminated, the area will be secured, and the MH Project Manager, RMRS Shift 
Supervisor, and Radiological Engineering will be notified. Depending on the location and level of the 
corrtamination firther actions will be taken. 
After any necessary decontamination, all equipment and materials leaving the EZ/SCA will be surveyed 
and released by HSSs in accordance with ROI-3 .O 1 , "Performanw of Surface Contamination Surveys" and 
ROI-3.02, "Radiological Requirements for Uncontrolled Release". 

Instrumentation to be used for personnel and equipment contamination monitoring are those recotrunendd 
by WETS Radiological Safety and consist of the following: 

e 

NE Technology, Model Electra, wah dual alphaheta probe; 
Ludlum, Model 2929, alpha and b d g m  smear counter; 
Science Applications International Corp., Model AP-2, portable alpha analyzer. 

WETS Radiological Engineering will approve any alternate instruments. AU instruments will bs 
maintained, calibrated, performance tested, and used in accordance with the WETS Radxolog~cal 
Operating Instructions Manual. 

7.4.2.2 Soil Monitoring 

During the treatment process, monitoring af the soil maybe required. Monitoring of the soil will be 
conducted using a Bicron, Corp., Model Analyst quipped with a G5 probe which is a field mstnunent for 
detecting low energy radiation (FIDLER) The FIDLER will be maintained, calibrated, and used in 
accordance with the ROI6.6, "Use of the Bicron FIDLER". 

7.4.2.3 Radioactive Air Particulate Monitoring 

Radiological air monitoring will be performed in accordance with the RWP (if required) and will consist of 
high volume and law volume air sampling. I f  an RWP is not required the minimum amount of radiolog~cal 
air monitoring that will be performed is as follows: 

e 

e 

2 continuous perimeter low ~ l u m e  air samples per duft 

1 round of perimeter high volume air samples per shift (during tunes when p m a l  for dust generation 
is .the highest) 

Ngh volume air monitoring will be conducted at the EZ/SCZ boundary at the TDTNCSFS to ensure that 
levels of airborne radioactive particulates are 40% of the DAC. Monitoring will be accomplished using 
Staplex Company, Inc., Model TFIA, high volume air samplers which will be maintained, calibrated, and 
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used in accordance wrth ROI-4.02, "Air Sampling" 

Low volume air monitoring will be conducted in the support zone perimeter at TDTNCSFS to ensure that 
levels of airborne radioactive particulates are <lo% of the DAC. Monitoring will be accomplished using 
Radeco, Model HD-66A, or Gad, Model RV23-14CV low volume air samplers which will be maintained, 
calibrated, and used in accordance with ROI4.02, Air Sampling". 

7.4.2.4 External Radiation Monitoring (if required) 

After successful completion of the medical and training requirements specified in Section 6.0 of this plan, 
employees who will work wrthin the SCA and RBA will be issued themluminescent dosimeters, if 
required. Dosimeters will be issued, worn, stored and processed in accordance with HSP-18.07, "External 
Radiation Dosimetry." 

7.4.2.5 Internal Radiation Monitoring, (if required) 

Employees who are issued dosimeter badges are subject to periodic urine andor fecal samples which are 
collected and analyzed m accordance wtth HSP-18.20, "Routine Bioassay Monitoring Program." 
Additional urine and/or fecal bioassay samples may be required as determined by RFETS Ra&ological 
Sa*. 

7.4.3 Miscellaneous Monitoring 

In adclhon to chemical and radiological monitoring, numerous other potential hazards exist which require 
the use of real time monitoring instruments. These hazards include noise, respirable dust, wind speed, heat 
stress, and explosive atmospheres. 

MH Health and Safety Manager and RMRS Health and Safety Supervisor will approve any alternate 
instruments. All instruments will be maintained, calibrated, performance tested, and used in accordance 
with the manufactures crperations manuals. 

7.4.3.1 Noise Monitoring 

Noise levels will be monitored to delineate areas or activities where hearing protection is required, the 

ef€e&vaess of hearing protection required, and whether or not personnel need to participate in a Hearing 
Conservation Program. The instrument used will be an Ametek, Model MK-3, (and/or equivalent) audio 
dosimeter. The MK-3 is a microprocessor controlled personal monitor that measures noise exposure in the 
dBA range and displays a variety of results including real time dBA level, exposure time, exposure dose, 
average &A level, maximum dBA level, and the 8-hour time weighted exposure dose. The MK-3 is 
calibrated on daily bases before and after use. Daily calibrations will be per the manufacturer 
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specifications and results will be entered in the Industrial Hygiene Instrumentation Calibration Logbook. 
Annual calibration and service of the instrument and the calibrator is required. 

7.4.3.2 Respirable Dust Monitoring 

Respirable dust monitoring will be accomplished using a Monitoring Instrument for the Environment, Inc., 
Model PDM-3, (and/or equivalent) Miniature Real-time Aerosol Manitor (Miniram). The miniram is an 
airborne particulate monitor whose operating principle is based on the scattered electromagnetic radiation 
in the near infrared. The miniram continuously senses the particles in the sensing chamber and displays the 
dust levels in mg/m3. Because the miniram is preferential to particles 0.1 to 10 micrometers in size, it is 
useful in determining the levels of respirable dust, mists, fiunes, smokes, and kgs. The instrument will be 
calibrated using a dust free Z-Bag prior to each use and periodic cleaning of the sensing chamber is 
required. Calibration an each &if€ will be per the manufacturer specifications and results will be entered in 
the Industrial Hygiene Instrumentation Calibration Logbook. A yearly factory calibration and servicing is 
recommended. Monitoring will be conducted during all dust generating activitm. 

7.4.3.3 Wind Speed Monitoring 

Wind speed will be monitored throughout all phases of the project to ensure compliance with FO.O1, "Air 
Monitoring and Dust Control." This will be done by the use of a weather statim, which will also be 
capable of monitoring wind direction and temperature. A Davis Instruments, Corp., M&l Turbo Meter, 
(andor equivalent) electrontc wind speed monitor will also be used. The Turbo Meter uses a turbine, 
which is suspended on sapphire jewel bearings. An infrared light beam whose signal is pxwessed by a 
large-scale integrated circuit senses the turbine rotation. The Turbo M&er is factory calibrated and 
requires no maintenance except minor cleaning. 

7.4.3.4 Heat Stress Monitoring 

Heat stress monitoring will be completed using an Imaging and Sensing Technology, Model RSS 2 14, 
(anaor equivalent) Heat Stress Monitor. The instrument is a microprocessor based Wet Bulb Globe 
Thermometm (WBGT) which accurately measures environmental factors, which contrrbute to heat stress. 
The WBGT reading displayed by the instrument, in either Fahrenheit or Celsius, is a weighted sum of the 

dry bulb, wet bulb, and Vernon globe temperatures. The WBGT is calibrated prior to use on a daily basis 
and a yearly factory calibration and servicing is reco-ded. Dai€y calibration will be per the 
manufacturer specificatrons and results will be entered in the Industnal Hygiene Instrumentatian 
Calibration Logbook. Maintenance is minimal with only the wet bulb wick requiring periodic replacement. 
Monitoring frequency will depend on the work area temperature, the type of work being performed, and 

the type of PPE worn. See Appendix D for guidance and action levels for work involving the use of 
personal protective equipment. Readtngs in the field will be logged on the Daily WBGT Log. Personnel 
heat stress monitoring may be conducted in conjundon wrth WBGT monitoring especially for 
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unacclimated workers. 

7.4.3.5 Cold Stress Monitoring 

Cold stress monitoring will be accomplished by obtaining the air temperature and the wind speed and 
calculating the equivalent chill temperature using the ACGIH table found in Appendix D. Once in the 

field, wind speed, temperature, and equivalent chill temperature will be logged on the Daily Wind 
S p d C o l d  Stress Log. 

7.4.3.6 Eiplosive Atmosphere Monitoring 

Air monitoring for explosive atmospheres, will be conducted using a Mine Safety Appliances, Co., Model 
Passport, (and/or equivalent) confined space monitor which also has the capabilrty a measuring airborne 
concentrations of carbon monoxide and oxygen. The Passport detects the concentration of explosive gases 
utilizing a catalyzed detector element and displays the results in percent (0-100) of the lower explosive 
lunrt, The Passport is calibrated daily prior to use and requires factory calibratron and service on a yearly 
basis. Daily calibration will be per the manufacturer specifications and results will be entered in the 
Industrial Hygiene Instrumentation Calibration Logbook. 

7.4.4 Personal Integrated Air Sampling 

In addition to real-time monitoring, personal integrated air sampling will be conducted on a daily basis at 
TDTNCSFS for Carban Tetrachloride, Methylene Chloride, Tetrachloroethylene (PCE), and 
Trichloroethylene (TCE). Job functions in the EZ/SCA will be observed in order to sample the highest risk 
employees. Samples will be obtained using Mine Safdy Appliances, Co., Model Escort Elf, (and/or 
equivalent) personal sampling pump. The Escort Elf will be calibrated befbre and after sampling using an 

A.P. Buck, hc., M&l M-5 (mini-Buck), (andor equivalmt) primary gas flow calibrator. Daily 
calibration will be per the manufacturer specifications and results will be entered in the Industrial Hygiene 
Instnunentation Calibration Logbook. The mini-Buck is a Natmal Instttute of Science and Technology 
(NIST) traceable calibrator, which is certified on a yearly basis by the manufacturer. All samples will be 
obtained in accordance with the procedures contained in the NIOSH Manual of Analytml Methods (see 
Appenchx E). Samples will be analyzed by an American Industrial Hygiene Association (AIHA) accredited 
laboratory. The samples wdl be shipped at a frequency to ensure proper holding time. 

7.5 DECONTAMINATION 

Personnel and equipmmt cantaminatim prevention techniques will be used wherever fkasible. Personnel 
will avoid unnecessary mtact wtth soil and will adhere to the work practics outlined in Section 7.6. 
Heavy equipment wdl be aperated in a manner, which limits tire cuntact wah Contaminated soil. 
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7.5.1 Personnel Decontamination 

All personnel exiting the EZ/SCA will enter the CRZ/RBA and must go through a thorough 
decontamination p r d u r e ,  which will be monitored by the Site Safety Officer. Decontamination of 
personnel will be done at the boundary of the EZ/SCA in the CRZRBA at the stepoff pad and will consist 
of the following: 

0 Brushing or scrapping to remove gross decontamination. This will be done carefully so that 
the integrrty of the PPE is not compromised; 
Washing outer shw covers and gloves in a mild solution of Liquinox@ and water using a long 
handled brush; 
Rinsing outer shoe covers and gloves; 
A whole body frisk will be conducted by an HSS or the individual will be allowed to perform 
self monitoring; 
Removing PPE as outlined in Section 7.3.5; 
Wash hands and face prior to eating, smohg,  or chewing. 

0 

0 

0 

In the event of a support employee in the CRZ or Support Zone whose non-unpemeable clothing becomes 
wetted wrth hazardous substances (Le. gasoline, diesel fuel, and aqueousphase condensate) shall 
immedmtely remove that clothing and proceed to shower. The clothing shall be disposed of or 
decontaminated before it is removed from the work m e .  

7.5.2 Equipment Decontamination 

All materials and equipment in contact with soils will require decontamination prior to release from the 
EZ/SCA and prior to free release from WETS to off site locations. At the discret~on of the Project 
Manager, equipment may be decontaminated in the field or transferred to the Main Decontamination 
Facilrty. Field decontamination will be conducted in accordance with F0.03, "Field Decontamination 
Operations." Main Decopztarmn ' ation Facility operations will be conducted m accordance with F0.04, 
"Decontarmnation of Equipment at Decontamination Facilities," and EO. 12, "Decontamination Facilrty 
Operations." Depending an the location and e m t  of contamination, and the purpose of the 
decontamination, one or more of the following methods may be used: 

Scrapping and blushing; 

h s i n g  wrth deionized water. 

Spraymg potable water at low pressures; 
Sprapg potable water at high pressures and high temperatures; 

Scrubbing wdi~ soldans of Liquinoxm, or Pipex@; 
Wiping with premoistened, non-alcohol based wipes; and 
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Decontamination effectivmess will be determined using radiological and volatile organic vapor monitoring 
instruments. 

7.5.3 Management of Decontamination Liquids and Incidental Waters 

Liquids generated during decontamination activities will be sprayed on the CSFS or placed in holdmg tanks 
which will also hold incidental waters pumped from the CSFS stormwater collection system. Incidental 
water and decontamination liquids wdl be handled in accordance with SW.01, "Control and Disposition of 
Incidental Waters," and F0.07, "Handhg of Decontamination Water and Wash Water." When needed, the 
liquids will be pumped from the holding tanks into tanker trucks for transport to Building 891 and 
subsequent treatment. 

7.6 WORK PRACTICES 

7.6.1 Radiological Work Permit (RWP), if required 

Work &in the radiological umtrol areas may be conducted under the stipulations of a Radiological Work 
Permit, which will be strictly adhered to at all times. Any personnel conducttng work contrary to the RWP 
will be subject to immediate disciplinary action and removed from the project. 

7.6.2 Prohibited Activities 

The following activities are prohibited: 

0 Eating, ddung, chewing gum or tobacco, and smohg  is prohibited within the CRZ/RE3A 
and EZISCA; 
Unnecessary contact wrth corrtarmnated soil such as srttrng and kneeling; 
Eating, drmkmg, chewing gum or tobacco, smolung, or any practice that increases the 
probability of hand-to-mouth transfer and ingestian of material is prohibited except in 
designat& areas; 
Eating, dmkmg, smdcing or chewing gum or tobacco prior to washing hands and face after 
exiting the exclusion zone; 
Facial hair which interferes with mask to face seal; 
Hard, nm-permeable umtact lenses are prohibited in the W S C A ;  and 
Lighters and matches on site except in designated smoking areas. 

a 

0 

0 

7.63 Prescription Drugs 

Befbre working inside the Exclusion Zone, all personnel takmg prescription drugs must obtain an approval 
from a qualified physician. The approval must clearly indcate the prescription drug will not adversely 
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affect the individual worlung on a project where the potential for absorption, mhalation, or ingestion of 
toxic substances exists and where physical stress from wearing Level-B PPE exists. 

7.6.4 Spill Prevention 

It is the responsibilrty of all project personnel to conduct work in a manner, which prevents the potential 
release or spill of hazardous materihls. The observance of any activity that increases the potential for a 
release or spill shall be immediately reported to the Shift Supervisor or Project Manager. Spill prevention 
will include the following work practices: 

Heavy equipma and generators will be carefully refueled so as not to overfill; 
Gasoline containers will be stored in flammable cabinets when nat in use; 
Heavy equipment will be inspected by the operator prior to the beginning of each shift and an 

inspection checklist will be completed; 
Pumps and hoses used to pump incidental water to holdmg tanks will be visually inspected by 
the user prior to each operation; 
Tanks used to hold incidental water and decontamination liquids will be inspected daily; and 
Tanker trucks used to transfix incidental water and decontamination liquids will be filled in 
accordance wtth their safety guidelines. 

0 

0 

7.65 Dust Control Measures 

To prevent windblown dispersion and employee halation of particulates, FO.O1 will be strictly adhered to 
and when necessary potable water will be sprayed for dust suppression during soil movement activities. 
Water will be sprayed andor injected to moisten or rehydrate, not mobilize the soil or create runoff. The 
corrtaminated soil feed stockpile will be covered with a tarp and treated soil stockpile will be covered wrth 
Con Cover. Wind speed will be monitored as described in Section 7.4.3.3 and the adon levels in Table 7.3 
will be adhered to. 

7.6.6 Buddy System 

All work that requim personnel to directly handle, sample or transport hazardous materials, hazardous 
waste or waste containers at WETS requires the use of the buddy system. The respmsibility of workers 
utilizing the buddy system include: 

Providing hidher partner wrth routine and emergency assistance; 
Observing hisher pariner for signs of chemical or heat stress exposure; 
Periodically checking the integrity of hisher partner's PPE; and 
Natifylng the Project Manager or other site personnel if emergency assistance is needed. 
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In addition, any work requiring greater than Level D protection requires use of the buddy system. At no 
time shall any worker enter the EZ/SCA *out the use of the buddy system. 

7.6.7 Communications 

Due to the small work areas at the TDTNCSFS area and requirement of the "buddy system'' during work 
acttvities, face to hce communicattm among workers will be generally maintained. However, due to the 
use of Level B respiratory proteaion and the d~fficulty in communicating, a set of hand signals has been 
develqed and personnel will be briefed on their use prior to beginning work. Rados will be used for 
communicating with workers in the EZ/SCA and other plant personnel including emergency responders. It 
is mandatory that at all times least one person in the EZ has a radio. EMAD-6 will be used for 
communication during the duration of this project, In addtion, a telephone is located in T900D. 

7.6.8 Confined Space Entry 

C m h d  space entry will be required during this project and will be performed in accordance wrth the 
McLaren/Hart Health and S a w  Policy HS 14 "Permit-Required confined Spaces. 

7.6.9 Illumination 

On the night shift, night work will be performed in compliance wrth 29 CFR 1926.65 (m), Illumination. 
Light plants will be provided to supplement local lighting to give sufficient working illumination through 
out the site. 

7.6.10 Sanitation 

Potable water washing and toilet facilities, which comply with 29 CFR 1926.65(n) Sanitation at 
Temporary Work Places, will be provided by RMRS and made available to all on-site personnel. 

7.7 UNANTICIPATED HAZARDS OR CONDITIONS 

Unanticipated hazards or wn&ons enmuntered during this project will be managed in accordance with 
this MH and RMRS policy statement. "In the event unanticipated hazards or conditions are encountered, 
the project actiwties will pause to assess the potential hazard or mditim. The potential hazard or 
ccmdttion will be evaluated to determine the seventy or significance of the hazard or cundition and whether 
the controls on the project am sufficient to address the hazard or condition. Based on this initial evaluation, 
a determination will be made whether to proceed wah controls currently m place; segregate the hazard or 

condttim from the project achuty, if it can be done safely; or curtail operations to address the unexpected 
hazard or condition. Concurrence to proceed down the selected path must be obtained from the MH Project 
Manager, the RMRS Project Manager and the RMRS Vice President or their designee. In addition, the 
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resumption of field actrvities involving ra&ologml issues will be in accordance with Article 345 of the 
WETS Radiological Control Manual." Note: "Unanticipated Hazards or Cun&ons" do not replace 
conditions, which require emergency response, rather, they ensure that all work is performed based on an 

informed approach in regards to all potential hazards. 

The following sections list possible "Unanticipated Hazards or Conditions" and the correspondmg response 
action. Each individual workers has the right to stop work due to unanticipated hazards or conditions and 
report to the RMRS Field Supervisor or RMRS Management per W R S  Operatms Order 001- 
Notification. 

7.7.1 Soil Surface FIDLER Readings >5,000 CPM 

FIDLER readings will be taken on the surfhce of soil removed from the CSFS, as requires. If levels 
>5,000 cpm are detected, the following adons will be taken. 

TDTNCSFS actimties will be immediately suspended and the MH Project Manager or MH 
Shift Supervisor and RMRS Project Manager or designee will be notified; 
WETS Radiologml Engineering will be notified; 
A plastic covered soil segregatm area will be established at the TDTNCSFS area; 
Based on the FIDLER readings, the area radiolopal postmgs, RWP(if required), controls, and 
work practices will be reviewed and rnodtfied as necessary; 
Upon approval from the MH Proj& Manager, the RMRS Project Manager and the RMRS 
Vice President or their designee, TDTNCSFS activities will resume; 
A composite sample of the segregated soil will be submitted for isdopic analysis; 
The soil will be cowred at the end of the day or when segregation is no longer required; 
Based an the sample results, the arm radiological postings, RWP (if required), controls, and 
work practices will be reviewed and modified as necessary; and 
Upon approval from the MH Project Manager, the RMRS Project Manager and the RMRS 
Vice President or their designee, the segregated soil will be handled appropriately. 

7.7.2 Perimeter Radiological Air Sample Results >lo% DAC 

In order to protect collocated workers in the CRZ/RBA project support zone, and adjacent plant site, 
perimeter or work a m  high volume and low volume air samples will be obtruned. A Science Applications 
International Corp., Model AP-2, portable alpha analyzer will be used to determine if the sample result is 
due to naturally occurring rachoactive material (i.e. Radon) or DOE radioactive wntaminants of concern. 
If it is determined that a sample result is that of a DOE raQoactive ContaMiaants of concern and is greater 
than 10% of the DAC, the follmiug actions dl be taken: 

All achhes  will be immecke ' ly suspended and the MH Project Manager or MH Shift 



MC LAREN / HART LNC. ,WETS Mt~~ual :  RF/RMRS-97432 
Site Specific Health and Safety Plan Revision No: 0 
Thermal Desorption of the Mound Site Soils Page: 74 of84 

Supervisor and RMRS Project Manager or designee will be notified, 
The Shift Supervisor will be notified and access to downwind areas will be restricted; 
WETS Radologcal Engineering will be notified; 
All personnel in the CRZ/RBA and support m e  will be moved to a safe upwind assembly 
area. No personnel will be allowed to leave the assembly area; 
Further AP-2, portable alpha analyzer, counts will be perform to verify isotopes; 
Based on sample and manitoring results, potential personal radiological exposures will be 
reviewed; 
Based on the sample results, the area radiologcal postings, RWP (if required), controls, and 
work practices wdl be reviewed and modified as necessary; and 
Upon approval from the MH Project Manager, the RMRS Project Manager and the RMRS 
Vice President or their designee, work activities will resume. 

7.7.3 Equipment Radiological Contamination >Transuranic Release Limits 

ALI material and equipment exiting the radrolog~cal control areas at the TDTNCSFS area will be surveyed 
per ROI-3.01. Should any survey results indicate contamination levels greater than those in the WETS 
Radiologcal Control Manual, Table 2-2 the fillowing actions will be taken: 

All activities will be immechately suspended and the MH Project Manager and MH Shift 
Supervisor and RMRS Project Manager or designee will be notdid; 
WETS Radiological Engineering will be notified; 
The source of the cataminatiun will be identified and controlled; 
The contamtnated material or equipment will be contained, handled, and transferred in 
accordance with HSP- I 8 + IO, "Radioactive Material Transfer and Unrestricted Release of 
Property and Waste; 
Based on the survey results, the area radlologcal postings, RWP (if required), controls, and 
work pra&ces will be reviewed and malified as necessary; and 
Upon approval from the MH Project Manager, the RMRS Project Manager the RMRS Vice 
President or their designee, and when applicable the Site bchological Control Manager, work 
activities will resume. 

7.7.4 Personal Radiological Contamination 

All personnel will be frisked per ROI-2.01 or will perform self monitoring prior to exrting the radiological 
control areas at the TDTNCSFS area. If levels >MDC of the instrument are detected on personnel after 
the removal of personal protective equipment, the following actions will be taken: 

0 All activities will be immediately suspended and the MH Project Manager or MH Shift 
Supervisor and RMRS Project Manager or designee will be notified; 
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WETS Radiological Enpeering will be notified; 
Dependmg on the location and level of cantamination the, appropriate actions will be taken to 
protect the contaminated indwidual and personnel in the area; 
The source of the contamination will be identified and controlled; 
Based on the cOntaniinat~on levels, the area postings, RWP (if required), and work practices 
will be reviewed 
and modified; and 
Upon approval from the I" Project Manager, the RMRS Project Manager the RMRS Vice 
President or their designee, and when applicable the Site Radiological Control Manager, work 
activities will resume, 

7.7.5 Perimeter VOC Monitoring >Background 

In order to protect collocated workers in the CRZ/RBA, project support m e ,  and adjacent plant site, 
perimeter VOC air monitoring will be conducted at the TDTNCSFS area. Should levels indmte the 
sustained presence of VOCs at levels greater than background, the following actions will be taken: 

All activities will be immediately suspended and the MH Project Manager or MH Shift 
Supervisor and RMRS Project Manager or designee will be notified; 
All personnel in the CRZ/RBA and support m e  wdl be moved to a safe upwind location; 
Based on monitoring results pdential personal chemical exposures will be reviewed; 
Based on monitoring results, site control and work practices will be reviewed and modified; 
and 
Upan approval from the MH Project Manager, the RMRS Project Manager and the RMRS 
Vice President or their designw, work activities will resume. 
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8.0 EMERGENCY RESPONSE PLAN 

Potential emergency situations during work at the TDTNCSFS Site include hazardous substance release, 
employee contamination, accidents, injuries, fire, and natural disasters. Safety precautions will be taken to 
avoid emergency situations. However, if an emergency does arise, the procedures described in this section 
will be followed. Also, preparatory steps necessary for responding to an emergency situation are given 
below and they should be complied with before beginning any work at the s&. 

The MH Project Manager, with assistance from the MH Shift Supervisor, RMRS Shift Supervisor and the 
Site Safety Officer, has responsibility and authority for coordinating all evacuations and emergency 
response activhes &l proper authorities arrive and assume control. 

8.1 SITE EVACUATION 

If an evacuation is necessary at the TDTNCSFS area, personnel will exit the site via the nearest stepoff 
pad and proceed to the primary assembly area. The need for personal decontamination and radiological 
frisking will be evaluated based on the reason for the evacuation and will be communicated to field 
employees by mans of a distinct air horn signal. One long blast from the air horn indicates a controlled 
evacuation requiring both deuwtamination and radiological fnshg .  Three short blasts will indicate an 
emergency evacuation in whtch personnel will immediately evacuate the site without stopping for 
decosltamination or personal radiological frisking. NOTE': Dwing an emergency evacuation, the main 
electrical and propane supplies must be shut off on the Thermal Desorption Unit, by the project person 
locatsd nearest to the emergency shutoffs. Because the wind is usually from the northwest, the primary 
assembly area will be the east end of T900D located approximately 200 yards to the west. Should this area 
be downwind, the secondary assembly area will be approximately 200 feet east of the TDTNCSFS area. 
All personnel will be accounted for once they reach the assembly area, by the Site Safety Officer or the 
Shift Supervisor taking roll call of project personnel. NOTE': The air horn will be located just inside the 
west door of T900C, on the north wall and will be left unobstructed, conspicuous, and readily accessible at 
all times. The air horn will be tasted at least once every 2 months to ensure it is functioning properly. 

Assembly areas are shown on the Mound site maps (Figures 3.2 and 3.3) which will be posted next to the 
telephones and in prominent lctcations at the site. 

8.2 EMERGENCY SERVICES 

8.2.1 Emergency Phone Numbers 

In case of an emergency, WETS emergency services must be notdid. Kaiser-Hill maintains an emergency 
response telephone extension of 2911 at WETS. Extension 2911 may be reached from any plant site 
telephone, on Radio Channel 291 1 or on the radio by keying m #2911 and will immediately m e c t  the 
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caller wrth the Fire Department, Plant Security, the Central Alarm Station, the Shift Superintendent and, 
during first shift, Occupational Health. Table 8.1 presents a list of TDTNCSFS area project personnel 
who will be notified in the event of any spill, release, employee corrtamtnaon, accident, injury, fire, or 
natural disaster. These phone, radio and pager numbers will be posted next to telephones and at prominent 
locations at the site. Any revisions to the list must be posted and all personnel notified of the changes. 

*All Life Threatening Emergencies: Dial Extension 291 1 

8.2.2 Rocky Flats Occupational Health Medical Facility (Building 122) 

The Rocky Flats Medical Facility in Buildmg 122 is to be used for medical injuries and emergencies. 
Dependmg on the seriousness of the injury, injured personnel may also require care by an off-site hospital. 
The need for off-site care will be determined by Occupational Health. Directions to the Rocky Flats 
Occupational Health Medical Facility: 

From the TDTNCSFS area, go south to Central Avenue and turn right (west) onto Central Avenue. 
Continue for approximately 1.25 miles. Building 122 will be on the left (south) side of Central Avenue. A 
map to Buildmg 122 will be posted next to telephones and at prominent locat~ons at the site. See Figure 
8.1. 
RFETS Occupational Hwhh Medm1 Facility hours are as follows: 

Mondays and Tuesdays 6:30am to 4:30pm 
Wednesdays and Thursdays 6:30am to 6:30pm 
Nm-AWS Fridays 6:30am to 3:30pm 

Note: During project night shift andor RFETS Occupational Health M d c a l  Facility (OHMF) off hours, 
any medical injuries or mergearcies, regardless of seriousness, must be. reported to RFETS emergency 
services at ~2911, The EMT personnel responding to the site will determine the extent of care required and 
i f  transport to OHMF is necessary. When required, EMT personnel will staff the OHMF for all necessary 
care, unless further transport to off-site hospital is determined. 
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Table 8.1 
Emergency Telephone Numbers 

RFETS EMERGENCY RESPONSE EXTENSION 

WETS SHIFT SUPERINTENDENT 

RMRS Emergency Contacts 

Contact: Ronnie D. Hill 
MH Project Manager 

Contact: Wayne Sproles 
RMRS Project Manager 

Contact: MarkWood 
RMRS Field Supervisor 

Contact: Peggy Schreckmgast 
RMRS Health and Safety Supervisor 

Contact: Marla Broussard 
RMRS Field Operations Manager 

Contact: Jerry Anderson 
RMRS Radiological Coordinator 

RFETS Phone: 2911 
WETS Radio: 2911 

RFETS Phone: 2914 
WETS Radio: 2914 

WETS Phone: 5338 
WETS Radio: 37?? 
MH Pager: ????? 
Home Phone:  

WETS Phone: 5790 
WETS Radio: 3798 
WETS Pager: 1245 
Home Phone:  

WETS Phone: 6689 
WETS Rad~o: 3796 
WETS Pager: 5904 
Home Phone:  

WETS Phone: 6790 
WETS Radto: 3359 
WETS Pager: 3059 
Home Phone: 344-1264 

WETS Phone: 6007 
WETS Radio: 3740 
WETS Pager: 4010 
Home Phone:  

WETS Phone: 6438 
WETS Radio: 3718 
WETS Pager: 7447 
Home Phone:  



~ 
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8.3.1 Spill Response Planning 

The Spill Response Plan is designed to establish a progradplan to optimize a safe and informed response 
to incidental and emergency situations with the intent of protecting TDTNCSFS Site project personnel, 
collwated workers, the public, the environment, and property in the event of spills, fire, or explosion. All 
spills will be addressed per HSP-2 1.04, "Emergency Response and Spill Control Program." I f  applicable, 
reporting will be conducted in accordance wrth Adrmnistrative Procedures Manual, ADM-16.01, 
llOccurrence Reporting Process." 

8.3.2 Incidental Spill Operations 

Incidental Spill Definition: 

Incidental spills are those where the substance can be safely absorbed, neutralized, or otherwise controlled 
by employees in the immediate release area at the time of the release. In addition, the release does not have 
the potential to become an emergency within a short time frame. 

Spills considered as incidental include: 

0 

0 

Gasoline, diesel, or hydraulic oil spills; 
Contammated soil spills outside of the EZ/SCA; and 
Decmtamhation or incidental water spills inside secondary containmants. 

Criterion which must be met prior to incidental release response a&ms at the TDTNCSFS area include: 

0 

0 

0 

0 

The RFETS Shift Superintendent must be notified; 
The MH Project Manager and RMRS Project Manager must be noGed; 
RFETS Radtological Enweering must be notified i f  spill involves radiological aspects; 
The chemical hazards of the substance spilled are known and quantified; 
The PPE normally warn will provide adequate personal protection; 
Decantamination methods are suitable for the substance spilled; and 
All materials or equipment used during the response are compatible wah the substance spilled. 

Post incidental spill respms will include: 

0 Ensuring the proper reporting per HSP-21.04 and ADM-16.01; and 
Conducting a briefing to address the cause of the spill, methods of preventing future spills, and 
ways to improve readiness and response. 
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8.3.3 Emergency Spill Operations 

Emergency Response Definition: 

A response effort by personnel from outside the immdate release area, or by other designated responders 
to a release that results, or is lrkely to result, in an uncontrolled release of a hazardous substance. 

An emergency response is required in the following situations: 

e 

The responders are not in the immediate response area; 
The release requires emergency evacuation of employees in the area; 
The release poses a serious threat of fire or explosion (exweds or has the potential to exceed 
the lower flammable limit); 
The release may cause high levels o f  exposure to toxic substances; and 
There is uncertamty that the employees in the work area can safely handle the seventy of the 
hazard with the available PPE and equipment. 

Emergency Spill Response Actions 

IF a release is observed, THEN immediately warn coworkers in the area and notify the MH Shift 
Supervisor and RMRS Field Supervisor or RMRS Shift Supervisor on EMAD 6. The RMRS 
Supervisor will notify the Shift Superintended at x2914 or rad0 #3301; 

Shut off pumps transferring liquid i f  safe to do so; 
Close valves to stop flow mto affected area if safe to do so; 

Move to a safe location upwind and post a person upwind to prevent unauthorized personnel from 
entering the contaminated area; and 
Call x2911 or use radio channel 2911 or on the radio key in #2911 and provide the following 
iafbnnation: 

Exact location of the emergency (nearest road, etc.) 
e Nature of the emergency 
rn Cmdition of pat~ent if applicable (breathing, msciousness, bleedmg, etc.) 
a Special hazards in the area 

Yourme 
Any other information requested 
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8.4 EMPLOYEE CONTAMINATION 

8.4.1 Chemical Contamination 

If any site worker experiences a failure or alteration of protective equipment that affects the protection 
factor, that person and hisher coworker(s) will immediately leave the work area for which the PPE was 
required. Re-entry to the area will not be permitted until the equipment has been repaired or replaced. If 
any incidents occur that involve the chemical contamination or exposure of an employee to hazardous 
or toxic substances, the MH Project Manager and RMRS Project Manager will be notified itnmechately. If 
necessary, the WETS emergency services at extension 291 1 shall be notified. 

If first aid is needed, transport the person to Bldg. 122, Occupational Health Mdcal  Facility or call x2911 
if immediate attention is needed. Chemically mtaminated personnel should proceed to the nearest 
decontamination safety shower and thoroughly irrigate the cataminat& area(s). An emergency shower 
and eyewash station is located in T900D at the TDTNCSFS area. No chemical contamination situation at 
the TDTNCSFS project will be made worse by the use of large amounts of water. 

8.4.2 Radiological Contamination 

All personnel radiolqycal cantamination will be addressed in accordance wah ROI-2.01 

8.5 ACCLDENTflNJURY 

In the event of an accident or other event that causes injury to opentms or any other personnel present at 
the TDTNCSFS project areas and first aid is needed, transport the person to Bldg. 122, Occupational 
Health Medical Facility or call x2911 if immediate attention is needed. The site Fire Department, EMTs, 
and Securrty will be dtspatched immediately. Details of the emergency and the exact location must be 
given over the phone. Any non-emergency medml situation such as minor cuts or sprains should be 
attended to at W E T S  Medical - hilding 122. A map showing the locatiOn of Building 122 is shown in 
Figure 8.1. 

8.5.1 Emergency Medical Procedures 

For severe injuries, illnesses, or overexposures: 

0 

rn 

Remove the injured or exposed persan(s) from immediate danger if sa& to do so; 
Immediately call extension 291 1 and provide as much information as possible; 
If possible, at least partial decontamination should be campletd. Remove protective equipment 
and clothing and redress the victim in clean coveralls or wrap in a blanket; 
If decontamination cannot be done, wrap the victim in blankets or plask sheeting to reduce e 
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contamination of other personnel; 
Render emergency first aid until emergency medical personnel arrive; and 
Evacuate all personnel on site to a safe place. 

8.5.2 Fire/Explosion 

The first responsibilrty of any employee discovering a fire is to warn coworkers and Call the Rocky Flats 
Fire Department at extension 291 1. 

UNDER NO CIRCUMSTANCES SHOULD ANYONE A'ITEMPT TO FIGHT A FIRE ALONE. 
Personnel trained as First Responders may then use a fire extinguisher or de-ergm small fires in those 
situations where there is no personal danger in doing so. Fire extinguishers are located next to all 
generators on srte, on light plants, in T900C and T900D, in designated locations throughout the TDTq 
near the propane tank farm and in all pieces of heavy equipment. Note: Locations for fire extinguishers 
throughout the TDTA will be determined during the mobilization process. 

In the event of an explosion, all personnel will be evacuated and the fire department n&fied. No personnel 
shall re-enter the area W l  it has been cleared by the Rocky Flats Fire Department. 

8.53 Natural Disasters 

Natural disasters may occur at the site and include lightning and high winds 

e Lighming - Persons should not work in open areas, near trees or other equipment outside 
during lightrung storms - Stop work and clear the site until storm passes. 
High winds - I f  high winds are forecast, the site should b cleared before the winds become 
hazardous. Workers should be instructed to go to an appropriate shelter. If winds are 
sustained at 30 miles per hour, all soil handling activities will be suspended and work activities 
will be evaluated. If winds are sustained at 45 miles per hour, all work will be stopped until 
the wind subsides. 
Not@ the Project Superintendent or Field Supervisor of any work stoppage due to lightning 
and high winds. 

a 

0 

8.6 EMERGENCY EQUIPMENT 

This equipment vvlu be stored at appropriate locations selected during site mobilizatim. 

0 

0 

Fire extinguishers (10 Ib A/B/C); 
Extra full set of PPE includmg SCBA; 
Emergency shower and eyewash stations will be provided and maintained in the support zone 
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at TDTAKSFS area; and 
Fully stocked spill lat incluhg: 0 

e CautionTape 
0 Oildry absorbent 
0 Universal absorbent pads 

Universal absorbent pillows 
Universal absorbent booms 
Plaac non-sparking shovel 

0 Large plastic bags 
Whitevinyltape 
Radiological and Hazardous Waste Labels 



APPENDIX A 

AUDITABLE SAFETY ANALYSIS 



KAISER + HILL 
C O M P A N Y  

INTEROFFICE MEMORANDUM 

DATE: 

TO: 

FROM: 

SUBJECT: 

Ref:. 

February 10,1997 

Wayne R. Sproles, Mound Site Project Manager 

0. R. Swanson, Manager, Safety Analysis, Bldg. 130, x7009 4- ' TWNSMllTAL OF AUDITABLE SAFETY ANALYSIS FOR THE MOUND 
SITE SOURCE REMOVAL PROJECT - DRS-005-97 

(a) W. R. Sproles Itr, 97-RF-00536, to Don Swanson, Mound Site, IHSS 
1 13, Source Removal Project - Auditable Safety Analysis (ASA) - 
WRS-003-97, January 29, 1997 

PURPOSE 

This letter transmits the completed safety analysis for the Mound Site Source Removal Project i r i  
response to yoijr letter (Ref. a) requesting an auditable safety analysis be performed, 

-- DISCUSSION 

This report presents a semi-quantitative safety analysis for the activities assaciated with the 
Mound Site Source Removal Project. The safety analysis was based on information obtained in 
the Proposed Action Memorandum (PAM) for the project, which includes a summary of the 
radiological and chemical sampling data, as well as a draft of the Mound Site Health and Safety 
Plan (HASP). 

The safety analysis has determined that the Mound Site is classified as "low hazard non-nuclear" 
requiring compliance with OSHA Standards, preparation of a site-specific HASP, and preparaticn 
of an auditable safety analysis. 

Based on the classification determination, the radiological and chemical hazards associated with 
the Mound Site source removal activities present negligible offsite impacts to the public and the 
environment resulting from an airborne release. Onsite occupational hazards have been identified 
and evaluated in the HASP. No additional controls, beyond what is documented in the HASP, 
have been identified, nor are necessary to further control negligible offsite radiological and 
chemical hazards. Offsite impacts will be adequately controlled provided that the controls 
identified in the HASP are implemented and maintained. 



W. R. Sproles 
February 10, 1997 

Page 2 
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RESPONSE 

If you have any comments or questions regarding this safety analysis, please contact John Kirar 
at x7844/DP7577 or myself at x7009/DP5269. 

Attachment : 
As stated 

cc: 
T. G. Hedehl 
A. B. Reed 
A. M. Tyson 
M. R. Wood 
J .  J. Zimmer 
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SUMMARY 

This safety analysis addresses the activities associated with the removal o f  Volatile 
Organic Compounds (VOCs) at the Rocky Flats Environmental Technology Site (WETS), 
Individual Hazardous Substance Site (MSS) 113. The MSS 113 is also known as the Mound 
Site. 

Getween 1954 and 1958 approximately 1,405 intact drums containing uranium, plutonium, 
beryllium, hydraulic oil, carbon tetrachloride, perchloroethylene (PCE), and trichloroethylene 
(TCE) were stored at the Mound Site. Prior to removal of  the drums, in 1970, some of  the drums 
were known to have leaked, and the resulting contamination is impacting the groundwater. It is 
expected that approximately 400 to 1,000 cubic yards (yd3) of  soil are contaminated with VOCs 
above subsurface action levels specified in the Final Rocky Flats Cleanup Agreement (RFCA) 
(Ref. 1) necessitating source removal activities. The VOC contaminants are Comprehensive 
Environmental Response Compensation and Liability Act (CERCLA) hazardous substances and 
Resource Conservation and Recovery Act (RCRA) hazardous waste constituents contained in an 
environmental media (soil). Removal and treatment of VOCs at the Mound Site, in accordance 
with the RFCA, will nutigate this source of groundwater contamination. 

Source removal activities include: (1) excavation, (2) staging of contaminated soils, (3) 
soil treatment, and (4) site reclamation, This analysis addresses only the tasks that could result rn 
a significant airborne release of radiological and chemical contaminants, specifically, excavation, 
stockpiling, and handling of  contaminated soils. Contamination of the local groundwater and 
potential resultant effects to public receptors are not addressed in this analysis as it IS assumed 
that they are adequately covered by CERCLA and RCRA cleanup requirements applicable to t h i s  
project. Routine and incidental releases of contaminants (chemical and radiological) dunng 
source removal activities at the Mound Site are evaluated in the Site Specrjic Health mid S@@ 
Plan for the Source Removal at the Mound Site IHSS 113 (Ref 2) 

Based on a review of the Proposed Action Memorandum for the Source Removal at the 
Mound Site, IHSS 113 (Ref 31, the Mound Site Source Removal Project Activiry Cnnttnl 
Envelope Process, the site-specific HASP, and guidance set forth in DOE-STD-5 502-94, Hnanrzi 
Baseline Documentation, (Ref 4),  the Mound Site (source removal activities) is classified as “low 
hazard non-nuclear” requiring compliance with OSHA Standards, preparation o f  a site-specific 
Health and Safety Plan (HASP) in accordance with 29 CFR 1926.65, Hazardozrs Waste 
Operations and Emergency Response (Ref 5), and preparation of an “auditable safety analysis I ‘  

This safety analysis sewes as the “auditable safety analysis.” 

Based on the “low hazard non-nuclear” hazard classification determination, the 
radiological and chemical hazards associated with the Mound Site source removal activities 
present negligible offsite impacts to the public and the environment. Onsite occupational hazards 
(radiological, chemical, biological, and physical) have been identified and evaluated in the site 
specific HASP hazard assessment. Controls for these hazards are also documented in the HASP 
No additional controls, beyond what is documented in the HASP, have been identified, nor are 
necessary to hrther control negligible offsite radiological and chemical hazards. 
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1 INTRODUCTION 

The proposed actions that will be undertaken at the Ydound Site include excavating soil 
contaminated with VOCs and processing the soil to remove the VOCs. The Mound Site is 
located north of Central Avenue, and east of the protected area (PA) fence. The objective of the 
action is to prevent further degradation of groundwater and to protect human health and the 
environment. Following treatment, the soil will be returned to the site and the area revesetated. 
The project will be conducted in accordance with the WCA guidelines, DOE Orders, and RFETS 
policies and procedrires. 

1.1 Regulatory Drivers 

There are four primary regulatory thresholds or levels -used for determining the hazard 
categorization and appropriate Environmental Management (EM) hazard baseline documentation 

Hazard Category 3 per DOE Order 5480.23, Nircleirr Safety Analysis Reports (?.sf. 6) 
and DOE-STD- 1027-92, Iiazard Cufe&ization ‘:lid Accio’ent Annlysis Techtiiqiizs 

for Co,r!p!iance with 30,E Order j48a.23, Nuclcur Scrfcq Aria.!v.sis ikpx-:s (Kc’ 7 j. 

29 CFR 1910.119, Proccss Scfe~Mariagcment (PSM)(Ref S), 

40 CFR 68, Risk h4anagement Progrmis (RMP) fiir Chemical Xccide~itcil lielease 
Preventioii (Ref 9), and 

40 CFR 302, Desig?;3fion, Reportable C,imnfi:ies, andhc,t&,cu?ioti (Ref 10) 

D 3 E  Order 5450.23 is the p r i n i q  Order governing safety analysis reqLirer;it:rits for 
r,uclear facilities. Facill-: r ~ r ~ ~  ‘k are designsted A S  “Nuclear Faci!ities” if the radiohgical inventory 
exceeds the threshold values in DOE-STD- 1027-92. DOE-STD- 1027-92 identifies the threshold 
between a Category 3 Nuclear Facility and a below Category 3 Nuclear Facility as a comparison 
of the total segmented inventory with the values in the standard. 

The basis for the application of the PSM Standard, 29 CFR 1910.119, and RMP Rule, 40 
CFR 68, is the inventory quantity of hazardous substances that is determined by gross amounts 
(unadjusted by process) of hazardous materials. The PSM Standard was promulgated to prevent 
and mitigate the effects of major accidents at chemical facilities that can result in loss of life to 
workers. The RMP Rule was promulgated to prevent and mitigate the effects of  accidental 
releases of hazardous materials that could affect public health andor  the environment The 
thresholds quantities (TQs) in 29 CFR 1910.119 and 40 CFR 68 are used to trigger PSM and 
RMP respectively, the results of which would be incorporated in the hazard baseline 
documentation. Based on the chemical inventory at the Mound Site excavation area, the PSM 
Standard and RMP Rule are not invoked. 

The releasable quantities in 40 CFR 302, Appendix B, Radionuclides, are used to establish 
the dividing line between radiological or non-nuclear facilities and other EM industrial facilities 
The levels in 40 CFR 302 are based on the reportable quantities in pounds of material for 
hazardous substances and curies of material for radioactive substances. Reportable quantities are 
based on the potential release of materials into the environment. 
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DOE-STD-5502-94 (Ref. 5) establishes uniform DOE Ofice of EM Guidance on hazard 
baseline documents that identify and control radiological and non-radiological hazards for all EM 
facilities. This DOE Standard requires the cognizant contractor to identify the activities, or 
groups of  activities, that logically should be grouped as a “facility” for the purpose of facility 
classification and safety and health documentation development. 

2 ACTMTY DESCRIPTION 

Source renioval activities that will be performed at the Mound Site include: 

Excavation 

Staging of Contaminated Soil 

Soil Treatment 

Site Reclamation 

2.1 Excav:itior. 

- 
I he proposed action involves excavating approximately 400 to 1,000 yd3 of soil from the 

site using standard excavating equipment. Excavation equipment will consist of a track-mounted 
excavator, backhoe, and/or front-end loader. Contaminated soils will be moved in dump trucks or 
by similar transport to a contaminated soil feed stockpile, approximately 600 feet east of the 
Mound Site, south of where the thermal desorption treatment equipment will be placed to process 
the soil. During soil handling activities, dust minimization techniques, such as water sprays, will 
be used to minimize suspension of particulates. Earth-moving operations will not be conducted 
during periods of high sustained winds. A i r  monitoring for VOCs and radionuclides will be 
performed during excavation and transport activities. In addition, radiological monitoring of the 
soils will be performed for protection of the workers, the public, and the environment in 
accordance with the WETS Radiological Controls Manual (Ref. 11). 

2.2 Staging of Contaminated Soil 

The contaminated soil feed stockpile will be designed to contain the contaminated soil and 
minimize wind blown dispersion and storm water interaction with the soil by using concrete 
barriers and a water-resistant tarpaulin. In addition, a plastic lined ditch will be constructed 
surrounding the stockpile to capture local stormwater Stormwater collected from this ditch may 
be used to control dust on soils awaiting treatment or will be collected for onsite treatment Air 
monitoring for VOCs and radionuclides will be performed during staging of soils in the 
contaminated soil feed stockpile. Dust minimization will be performed during the staging of soils 
in the contaminated soil feed stockpile and a water-resistant tarpaulin or equivalent will be placed 
after daily stockpiling operations. 

2.3 Soil Treatment 

Contaminated soil will be treated using low temperature thermal desorption remediation 
Air monitoring for VOCs and 

Dust minimization will be performed 
technology and stockpiled in the treated soil stockpile area. 
radionuclides will be performed during soil treatment. 
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during the treatment and staging of soils in the treated soil stockpile. Treated soil. upon 
attainment of performance goals, will be backfilled into the excavation. Reclamation of the 
treatment area and the excavation area will be performed to return these areas to natum! 
conditions. 

2.4 Site Reclamation 

At the completion of remediation activities (excavation, soil treatment, and backfilling), 
radiological surveys of the Mound Site excavation ar.d treatment areas will be performed and the 
areas revegetated. Excavation and thermal desorption equipment will be decontaminated 

3 SITE ,CHARACTERIZATION 

3.1 Background 

The Mound Site is located north of Central Avenue, and east of the protected area (P.A) 
fence. Approximately 1,405 intact drums were placed at the Mound Site between 1953 and 195s 
and covered with soil. The drums contained uranium aad beryllium-contaminated lathe coolant (;i 
mixture of  approximately 70 percent hydraulic oil and 30 percent carbon tetrachloride) Historical 
information also indicates that some of the coolant contained plutonium. In addition, some of t he  
drums contained tetrachloroethylene (or perchloroethylene) (PCE). 

In 1970, all drums were removed from the Mound Site along with some radiolosicall> 
contaminated soil. Approximately 10 percent of the drums were thought to have holes at the t i m e  
of removal. No airborne radiological contamination was detected during the drum remoL ;ii 
Recent characterization data indicates VOCs, predominantly PCE, have been detected I E 

subsurface soils at levels requiring cleanup. Records, however, do not exist indicating the Lrolunit. 

of contaminants released to the soils at the Mound Site. 

Information on the Mound Site chemical and radiological contamination have b x n  
collected over many years and documented in various reports. These reports, referenccd In rhs 
Proposed Action Memorandum for lhe Soirrce Removnl at the Moiind Site, IHSS I13  ( Ret' 4 
were used to prepare this sa2ty analysis. 

3.2 Radionuclides in Soil 

Thirty-three samples have been collected from the Mound Site and anaivztd t1.r 
radionuclide content. The highest radiological concentration sample data, the rncJr! 
concentration, and the 95% Upper Confidence Level (UCL) activity concentration from samples 
collected within the proposed Mound Site excavation area are provided in Table 3-1 (data froni 
Ref 4). 
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Table 3-1 Concentration o f  Radionuclides 

Uranium 238 

Americium 24 1 

18.41 I 4.37 I 9.36 I 
- - ~~~ 

101.10 20.20 47.07 

0.36 0.09 0.19 

~ 

I Uranium235 I 1.38 I 0.33 7 0 . 7 3 - 1  

Carbon Tetrachloride 

Methylene Chloride 

Perchloroe~ylenc (PCE) 

Trichloroethylene (TCE) 

0.005 Borehole 14495 

19 0 Borehole 14295 

760.0 Borehole 14295 

18.0 Groundwater Well 0 174 

~ 

I Pliltonium 239/240 1 1.91 I 0.47 -7 i n  
~~ 

3.3 Volatile Organic Compounds in Soil 

Several subsurface soil and water samples were taken at the Mound Site. Maximum 
concentrations of VOCs in soil or water are shown in Table 3-2. 

Table 3-2 Maximum Concentrations of VOC in Soil and Water Samples 

4 W A R D  ANALYSIS 

4.1 Hazard Categorization Methodology - Radiological 

The total activity of each identified radionuclide present at the Mound Site excavation, 
assumed to be the total 1,000 yd3 that will be excavated and treated, was estimated using the 
formula below and the 95% UCL activity concentrations fiom Table 3-1.  The total activity of 
each radionuclide was compared to the Category 3 thresholds in DOE-STD-1027-92. The ratio 
o f  the total activity to the 40 CFR 302 Appendix B Reportable Quantities (RQs) was then 
determined. Finally, the sum of these ratios was compared to unity to determine if the potentially 
releasable radiation from the Mound Site excavation exceeds the 40 CFR 302 notihation 
requirements. Results of the calculations are provided in Table 4-1. 
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AT = Total Activity (pCi) = A  x p x V 

A 95% UCL activity concentration, pCilg from Table 3-1 

p soil density = 1.8 @cm’ 

V = soil volume excavated = 1,000 yd = 27,000 ft’ 

The total activity for each isotope was calculated as follows: 

For U’’’/U*’ 

A, 9.36 pCi/g x 1.8 g/cm’ x 27,000 ft‘x (1 cm’13.53 x ft‘) 
A, = 1.29 x 10”pCi (-0.013 Ci) 

For U235 
AT = 0.73 pCi/g x 1.8 g/cm3 x 27,000 ft3 x (1 crn’13.53 x 
AT = 1.01~ log pCi (-0.001 Ci) 

lt’) 

For U2’ 
A, = 47.07 pCi/g x 1.8 g/cm3 x 27,000 ft3 x (1 crn%.53 x 

AT = 6.48 x 10” pCi (-0.065 Ci) 
ft3) 

For Am‘” 
A, 0.19 pCilg x 1.8 s/crn3 x 27,000 ft3 x (1 cm’B.53 x 

A, = 2.62 x loa pCi (-0.00026 Ci) 

ft3) 

For P U ~ ~ ~ I P U ~ “  

AT = 1.00 pCilg x 1.8 ycm’ x (1 cm3B.53 x la-’ ft3) x 27,000 ft? 
AT = 1.38 x lo9 pCi (-0.0014 Ci) 

Table 4-1 Radionuclide Quantities at Mound Site 

I Uranium233/234 I 0.013 I 4.2 I 0.1 I 0.13 

0.001 I 4.2 I 0. I I 0.01 

I Uranium238 I 0.065 I 4.2 I 0.1 I 0.65 

I Americium241 I 0.00026 I 0.52 I 0.01 1 0.026 

Plutonium 0.00 14 0.52 0.0 1 0.14 
2391240 

I Total Suin-Of-RatiOS 0.956 
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4.2 Hazard Classification Methodology - Chemical 

Cabon Tetrachloride 

Methylene Chloride 

The total quantity of each dentified chemical contaminant present at the Mound Site 
excavation, assumed to be the total 1,000 yd3 that will be excavated and treated, was estimated 
using the formula below and the maximum detected concentrations from Table 3-2. The ratio of  
the individual concentratioh of each chemical to the 40 CFR 302 Appendix B Reportable 
Quantities (RQs) was then determined. Finally, the sum o f  these ratios was compared to unity to 
determine if the potentially releasable chemicals from the Mound Site excavation exceeds the 40 
CFR 302 notification requirements. Results o f  the calculations are provided in Table 4-2. 

0.0069 4.54 0.0015 

26 45.4 0.57 

Q = quantity of chemical (mg) = C x p x V 

C = concentration, mgkg from Table 3 2  

p = soil density = 1.8 gkm’ 

V = soil volume excavated = 1,000 yd = 27,000 f? 

Perchloroethylene 
W E )  

The total quantity for each chemical constituent was calculated as follows: 

For Carbon Tetrachloride 

Q = 0.005 mg/kg x (lkg/1000g) x 1.8 g/cm3 x 27,000 ft’ x ( 1  cm3/3.53 x 
Q = 6.88 x lo3 mg (-0,0069 kq) 

f?) 

23 I 1,050 45.4 

Methvlene Chloride 

Q = 19.0 mghg x (lkg/1000g) x 1.8 g/cm3 x 27,000 ft‘x (1 ~rn~D.53 x 
Q 2.62 x 10’ mg (-26) 

ft3) 

Perchloroethvfene IPCEl 
Q = 760.0 mgkg x (lkg/1000g) x 1.8 g/cm’ x 27,000 ft’ x ( 1  cm3/3.53 x lo-$ ft3) 
Q = 1.046 x lo9 mg (-1.0% kg) 

Trichloroethvlene (TCE) 
Q = 18.0 mgkg x (lkg/1000g) x 1.8 g/cm3 x 27,000 ft3 x (1 cm3/3.53 x IO-’ ft3) 
Q = 2.48 x lo7 m g  (-25) 

Table 4-2 Chemical Quantities at Mound Site 

Trichloroethylene 2s 45.4 
(TW 
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4.3 Final Hazard Categorization 

Based on the guidance in DOE-STD-5502-94, the Mound Site (source removal activities) 
is classified as “low hazard non-nuclear” requiring compliance with applicable OSHA Standards, 
preparation of a site specific Health and Safety Plan (HASP), and preparation of an “auditable 
safety analysis.” This classification was determined as follows: 

Potentially releasable radiation does not meet or exceed DOE-STD- 1027, Attachment 
1 thresholds (see Table 4-1), and 

Potentially releasable radiation RQ does not meet or exceed 40 CFR 302, Appendix B 
levels (see Table 4-1), and 

Potentially releasable hazardous chemical RQ exceeds 40 CFR 302, Table 40 CFR 302 
levels (see Table 4-2). 

This safety analysis serves as the “auditable safety analysis” required to meet DOE-STD- 
5502-94. The Mound Site-specific HASP: (1) provides systematic identification of hazards within 
the source removal activities, (2) describes and analyzes the adequacy of the measures taken to 
eliminate, control, or mitigate identified hazards, and (3) analyzes and evaluates potential 
accidents. 

4.4 Hazard Analysis Results 

Based on the “low hazard non-nuclear” hazard classification determination, the 
radiological hazards associated with the Mound Site source removal activities present negli~ible 
offsite impacts to people and the environment. Therefore, no radiological accident scenarios 
resulting in the release of radionuclides have been analyzed in this safety analysis. 

For chemicals, the amount present in the total quantity o f  soils that will be excavated and 
treated exceeds the 40 CFR 302 levels. However, the amount that evaporates horn the soil as i t  

is handled should be negligible compared to these levels. The potential for release of VOCs 
during thermal desorption will be adequately controlled by treatment unit design (i e ,  capture o f  
off-gases, air monitoring for VOCs, HEPA filtration to minimize particulate emissions) 
Therefore, no accident scenarios resulting in the release o f  chemicals have been analyzed In this 
safety analysis. 

Occupational hazards, including common industrial hazards (chemical exposures. 
biological hazards, and physical hazards), are identified and evaluated in the site-specific HASP 
(Ref. 2) and are clearly regdated by DOE-prescribed occupational safety and health standards 
No specific analysis was performed for these types of  hazards as part of this safety analysis 

5 aAzARDCONTROLS 

Controls for onsite radiological, chemical, biological, and physical hazards associated with 
source removal activities at the Mound Site are prescribed in the site-specific HASP N o  
additional controls, beyond what is documented in the HASP, are necessary to control negligible 
offsite radiological and chemical hazards. Offsite impacts will be adequately controlled provided 
that the controls identified in the HASP are implemented and maintained. 
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APPENDIX B 

ACTIVITY HAZARD ANALYSES 



MCLAREN/HART 

THERMAL DESORPTION OF MOUND SITE SOILS 

MOBILrZATION OF EQUIPMENT AT THE TDTNCSFS AFtEA 

Activity Hazard Analysis 

6-97 

Hazard 

General work hazards 

Heat stress 

Cold stress 

Noise 

Slip, trips, falls 

Back injury 

Pinch points and sharp edges 

Preventative Measures 

All personnel will wear steel toed 
shoes, safety glasses with side 
shields, hard hats, reflective vests, 
and hearing protection as 
applicable in the support zone. 

Heat stress monitoring will be 
conducted in regards to work load 
and PPE worn as applicable. 

a Cold stress monitoring will be 
conducted as applicable. 

Proper clothing will be available to 
all personnel and administrative 
controls will be adhered to. 

Noise monitoring will be conducted 
as applicable. 

wear hearing protection. 

All personnel will participate in the 
MH Hearing Conservation 
Program if necessary. 

Care will be taken when traversing 
the site especially when carrylng 
equipment. 

All trip hazards will be 
immecllately removed or marked 
when identified. 

a Where necessary personnel will 

rn 

rn 

Proper lifting techniques will be 
used and heavy equipment, where 
feasible, will be utilized to move 
heavy loads. 

Care will be taken when pinch 
points and sharp edges exist and 



MOBILIZATION OF EQUIPMENT AT THE TDTNCSFS AREA (Continued) 

Activity Hazard Analysis 

Hand tools in unsafe 
operating condition 

Improper use of hand tools 

Unprotected elevated work 

Compressed explosive gas 
@ Y d W F )  

Improper electrical 

heavy duty leather work gloves will 
be worn. 

0 The user prior to each use will 
inspect hand tools. 

Defective tools will be tagged and 
taken out of service. 

Hand tools will be utilized for their 
intended use and operated in 
accordance wah HSP-12.10. 

Guards will be in place and no 
modifications will be made. 

A 5-foot scaffold will be 
constructed at the base of the stack, 
for sampling and monitoring 
purposes, will have standard 
guardrails installed on all open 
sides and ends of the platform. 

All work an unprotected elevated 
surfaces >4' will be conducted in a 
full body harness with a lanyard 
attached to an approved anchorage 
point. (i.e. work on condensate 
storage tanks) 

In addition all personnel will have 
current Fall Protection and Ladder 
Safety Training. 

Properly qualified personnel will 
install FID remote monitoring 
equipment. 

Secure cylinders in the upright 
posrtion and out of direct sun light. 

Properly tighten all fitting and 
COMeCtionS. 

. .. . 

An experienced technician will 

C\ WORD\ ML."ASP\TDUAHAl 

2 



MOBILIZATION OF EQUIPMENT AT THE TDTNCSFS AREA (Continued) 

Activity Hazard Analysis 

Hazard 

connections 

Electrical shock 

Welding or abrasive cutting 
hazards 

Fire 

Electrical shock 

perform all el&rical $&g and 
connections. 

0 Portable power tools will be 
plugged into a GFCI protected 
outlet and will be UL listed wrth 
three pronged ground plug or 
double insulated. 

Cords will be inspected by the user 
and p r d  from unnecessary 
damage. 

Any tool whose cord shows signs 
of damage or deterioration will be 
itntnedmtely removed from service. 

Welding leathers (sleeves and 
apron), gloves and welding shield 
will be worn. 

Work will be performed under a 
Hat Work Permit authorized by the 
WETS Fire Department HSP 
31.10 and in accordance wrth MH 
HS-30 (Hot Work Permits). 

0 Provide proper ventilation 

Work will be performed in 
accordance wrth WETS HSP- 
12.1 1 (Weldmg, Clrttrng and 
Brazing). 

e Trained personnel will be post wrth 
a 10 Ib.ABC fire extinguisher as a 
perscmnel and area fire watch 
during welding or cutting 
operations. 

Remove all combustibles from the 
welding area. 

Arc welding equipment must be 
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MOBILIZATION OF EQUIPMENT AT THE TDTNCSFS AREA (Continued) 

Activity Hazard Analysis 

Activlry 

Use of generators and light 
plants to power portable 
power tools 

Hazard 

Electrical shock 

Electtlcal shock 

Fire 

properly grounded. 

Portable power tools will be 
plugged into a GFCI p r o t d  
outlet and will be UL listed with 
three pronged ground plug or 
double insulated. 

Cords will be inspected by the user 
and protected from unnecessary 
damage. 

Any tool whose cord shows signs 
of damage or deterioration will be 
immediately removed from service. 

a Extension cords will be wended 
for outdmr use, inspected by the 
user, and protected from 
unnecessary damage. 

Any extension cords, which show 
signs of damage or deterioration, 
will be immediately removed from 
service. 

a 

Cords will be plugged into a GFCI 
protected outlet and the generator 
will be properly grounded. 

The user daily prior to the 
begming of each shift will test the 
GFCI. 

At a minimum, a 10 lb. ABC fire 
extinguisher will be located in the 
work area and next to the 
generator. 

All refueling will be. conducted at 
the beginning of the shift when the 
light plants and generators are cool. 

Fuel Containers will be electrically 
bonded to the light plants and 
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MOBILIZATION OF EQUIPMENT AT THE TDTNCSFS AREA (Continued) 

Activity Hazard Analysis 

locate TDU components, 

I 

Hazard 

Use of gasoline 

Loader with lifting forks in 
poor operating condition 

Improper operation of loader 
wrth lifbng forks 

Ground personnel being 
struck with heavy equipment 

Other equipment being struck 
with heavy equipment 

Injury resulting from 

generators during refueling. 

Follow recommendations on 
MSDS'(SH Appencllx C). 

Heavy equipment will be inspected 
prior to entering RFETS. 
The operators will inspect and 
document heavy equipment prior to 
the begmning of each shift. 

The operator will insure that the 
removable bucket and lifting fork 
attachments are properly secured ai 
each attachment changeout andor 
prior to the begming of each shift. 

Personnel will be experienced and 
howledgeable in the use and 
limitations of all heavy equipment. 

a Ground personnel will wear orange 
vests, maintain at least a 10' 
clearance, and maintain line of 
sight wah the equipment operator. 

Prior to the ground personnel 
applying or removing load securing 
devices from the loader lifbng 
forks, the loader operator will 
lower the load, disengage the 
hydraulic system, set the parking 
brake, and gve a hand signal 
indicating that the ground person 
may approach. 

Equipment operations will be 
conducted in a safe manner. 

Equipment must have a functioning 
backup alarm. 

Loads will be secured andor will 
be moved with the forks in the 
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MOBILIZATION OF EQUIPMENT AT THE TDTNCSFS AREA (Continued) 

Activity Hazard Analysis 

Hoisting and rigging with a 
crane for unloading TDU 
components from flat bed 
trailer and positioning them 
on the srte (if necessary) 

unsecured loads 

Crane and all hoisting and 
rigging equipment in poor 
operating condition 

Improper operation and use 
of crane and all hoisting and 
rigging equipment 

Electr~cal shock 

lowest possible position and 
personnel will stay back a 
minimum of  ten feet. 

Crane and all hoisting and rigging 
equipment will be inspected prior 
to entering RFETS. 
The operators will inspect and 
docummt crane and all hoisting 
and rigging equipment prior to the 
beguvlmg of each shift or prior to 
use. 

All hoisting and riggmg 
accessories, where feasible, must 
have legible tags or labels 
indmting capacities, if the tags is 
damaged or not legible or the 
pieced of equipment is damaged in 
any way, it must be placed out of 
service inundately. 

Hoisting and rigging operation will 
be performed m accordance with 
HSP-12.02 and the Hoisting and 
Rigging Checklist will be 
Completed. 

Personnel will be experienced and 
knowledgeable in the use and 
limitation s of the equipment. 

Any hoistmg and riggmg operation 
will be approved and performed in 
accordance with Hoisting and 
kgging Checklist RFETS HSP 

Crane will be operated wrth a 10' 
minimum clearauce b e e n  the 
power lines and any part of the 
equipment. 

12.02, Appendix 2. 

I 
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MOBILIZATION OF EQUIPMENT AT THE TDTNCSFS AREA (Continued) 
Activity Hazard Analysis 

Activity 

Confined Space Entry during 
the filling of the carbon unit. 

Ground personnel being 
struck wah suspended or 
filling loads 

Other equipment being struck 
with heavy equipment 

Injury or death do to 
imprwr entry 

Hazardous atmospheres 

Ground personnel will wear orange 
vests, stay at least 20' away from 
crane, and maintain line of sight 
wrth the operators. 

Loads will be properly secured and 
ground personnel, while assisting 
wah the positioning of TDU 
equipment, will use tag lines. 

Tag lines will not be wrapped 
around the hand. 

Ground personnel will never stand 
directly below a suspended load. 

Crane operations will be conducted 
in a safe manner. 

A spatter will be required when 
moving suspended loads. 

All personnel involved with the 
entry will have current conked 
space entry training. 

Confined Space Entry advrttes 
will be performed in accordance 
wrth the MH HS-14, " Permtt- 
Required Confined Spaces" 
procedure. 

The Confined Space Entry Permit 
Pre-entry Checklist (MH HS 14-1) 
will be completed and will 
reviewed in the pre-entry briefing. 
The Confind Space Entry Pennrt 
(MH HS 14-2) will be prepared. 

Personnel will be provided with the 
proper PPE - -  

Atmospheric testing will be 
performed before and during the 
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MOBILIZATION OF EQUIPMENT AT THE TDTNCSFS AREA (Continued) 

Activity Hazard Analysis 

Hazard 

Inability to exit confined 
space 

Improper electrical 
connections 

Electrical shock 

Electncal Shock 

~~~ 

Improper propane line 
connections 

Fire 

entry 

The entrant will be provided wrth 
respiratory protection 

The entrant will wear full body 
harness wrth a lifeline for 
emergency rescue purposes 

All electrical wiring and 
connections will be performed by a 
experienced technician 

0 Verify that WETS electrical 
utilities Lockout/Tagouts are in 
place and secure. 

An experienced technician will do 
all of the line verifications. 

0 All 480 Volt temporary cabling 
will be Exha Hard Usage rated 
NEC Type-W cable. 

extension cards) will be protected 
from accidental damage in high 
foot traffic areas in accordance 
with NEC Arbcle 305 - Temporary 
Wiring. 

All temporary cabling (including 

~ ~~ 

I All propane line connect~ons will 
be performed by a experienced 
technician 

Project Manager or the Shift 
Supervisor will inspect propane 
lines and conndms. 

0 

0 Verify that WETS propane utility 
Lockout/Tagouts are in place and 
secure. 

At a minimum, a 10 Ib. ABC fire a 
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MOBILIZATION OF EQUIPMENT AT THE TDTNCSFS AREA (Continued) 

Activity Hazard Analysis 

Ad* Hazard 

Damage to propane lines 

Explosion 

Driving face posts, ground 
rods, or equipment hold 
downs 

Pinch points 

Noise 

extinguisher will be located in the 
work area. 

w All propane lines will be protected 
from damage. 

During connecting of the propane 
lines to the RMRS utillty an HSS 
will be monitoring for combustible 
gases wah a CGI. 
Pay particular attention to pinch 
poltIts when using 
pneumatic/hydraulic or slide type 
driving devices 

Hearing protection will be worn 

Approved: Signature Date 

MH Project Manager -Ronnie D. H111 I 

MH Site Safety officer-Steven Aldndge 

RMRS H&S Supervisor-Peggy Schreckengast I 

RMRS Radiological Cmrdinator-Jerry Anderson I 

SSOC Rad~ological Engineer-Scott Newsom I 

I 
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MCLARENmART 

THERMAL DESORPTION OF MOUND SITE SOILS 

TESTING OF THE THERMAL DESORPTION UNIT (TDU) SYSTEM 

Activity Hazard Analysis 

6-97 

General work hazards 

Heat stress 

Cold stress 

Noise 

Slip, trips, falls 

Back injury 

Preventative Measures 

n All personnel will wear steel toed 
shoes, safety glasses with side 
shields, hard hats, reflective vests, 
and hearing protection as 
applicable in the support zone. 

B Heat stress monitoring will be 
conducted in regards to work load 
and PPE worn as applicable. 

Cold stress monitoring will be 
conducted as applicable. 

Proper clothing will be available to 
all personnel and administrative 
corrtrols will be adhered to. 

Noise monitoring will be 
conducted. Where necessary 
personnel will wear hearing 
pratection. 

All personnel will participate in the 
MH Hearing Conservation 
Program if necessary. 

Care will be taken when traversing 
the site especially when carrying 
equipment. 

All tnp hazards will be 
immediately removed or marked 
when idaWied. 

I 

I Proper lifiing techniques will be 
used and heavy equipment, where 
feasible, will be utilized to move 
heavy loads. 

When personnel are opening or 
closing treatment chambers the 



TESTING OF THE THERMAL DESORPTION UNIT (TDU) SYSTEM (Continued) 

Activity Hazard Analysis 

Using hand tools and power 
hand tools operating condition 

Hand tools in unsafe I 
Improper use of hand tools 

Electrical shock 

Use of light plants and 
generators to power portable 
power tools 

I Electricalshock 

removable lid moving bars will be 
used when possible. 

Care will be taken when prnch 
points and sharp edges exist and 
heavyduty leather work gloves will 
be worn, 

Personnel will never stand between 
the treatmatt chamber and the lid 
out on the rails. 

The user prior to each use will 
inspect hand tools. 

Defbctive tools will be tagged and 
taken out of service. 

a 

a 

0 

Hand tools will be utilized for their 
intended use and operated in 
accordance with HS P- 1 2.10. 

Guards will be in place and no 
modifications will be made. 

a 

Portable power tools will be 
plugged into a GFCI protected 
outlet and will be UL listed wrth 
three pronged ground plug or 
double insulated. 

Cords will be inspected by the user 
and protected from unnecessary 
damage. 

Any tool whose cord shows signs 
of damage or deterioration will be 
immediately removed from service. 

I Extension cords will be intended 
for outdoor use, inspected by the 
user, and protected from 
unnecessary damage. 

B Any extension cords, which show 
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TESTING OF THE THERMAL DESORPTION IJNIT (TDU) SYSTEM (Continued) 

Activity Hazard Analysis 

Hazard 

Electrical shock 

Fire 

Use of gasoline 

Improper electrical 
connections 

Electrical shock 

~~ ~ 

Electrical Shock 

siks of damage or deterioration, 
will be immediately removed from 
service. 

0 Cords will be plugged into a GFCI 
protected outlet and the generator 
will be properly grounded. 

The user daily prior to the 
beginning of each shift will test the 
GFCI. 

a 

At a minimum, a 10 lb. ABC fire 
extinguisher will be located in the 
work area and next to the 
generator. 

All refueling will be conducted at 
the bginning of the shift when the 
generators and light plants are cool. 

Fuel containers will be electrically 
bonded to the light platrts and 
generators during refueling. 

Follow recommendations on 
MSDS (see Appendix C). 

connections will be performed by a 
emrienced technician 

m All electrical wiring and 

VerZy that WETS electrical 
utilities hkout/Tagouts are in 
place and secure. 

An experienced technician will do 
all of the line verifications. 

All 480 Volt temporary cabling 
will be Extra Hard Usage rated 
NEC Type-W cable. 

extension cords) will be protected 
All temporary cabling (including 
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TESTING OF THE THERMAL DESORPTION UNIT (TDU) SYSTEM (Continued) 

Activity Hazard Analysis 

C\WORD\ML”ASP\lQUAHA2 

Use of propylme glycol 

Electrical Shock 

Pump malfunction or hose 
rupture 

Diaphragm pwnp 
malfunctton or hose rupture 

Compressor in poor 
operating -&on 

$11 gloves when wor&g around ~ 

hot surfaces. 

Personnel will use the removable 
lid moving bars when moving a hot 
treatmat chamber lid. 

e The propylene glycol drum will be 
in a secondary containment during 
transfer to the chiller unit. 

Follow recorrunendations on 
MSDS (see Appendix C). 

All 480 Volt temporary cabling 
will be Extra Hard Usage rated 
NEC Type-W cable. 

e m s i o n  cords) will be protected 
fkom accidental damage in high 
foot traffic areas in accordance 
with NEC Article 305 - Temporary 
Wiring. 

All temporary cabling (including 

The user prior to use will inspect 
pumps and hoses 

The hoses will be protected from 
unnecessary damage. 

The user prior to use will inspect 
the dmphragm pump and hoses. 

The hoses will be protected from 
unnecessary damage. 

The discharge end of the 
condensate transfer hose will be 
submerged in the holding tank. 

~~ 

The user prior to use will inspect 
the mqressor  and pneumatic 
hoses. 
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TESTING OF THE THERMAL DESORPTION UNIT (TDU) SYSTEM (Continued) 

Activity Hazard Analysis 

Improper use of compressor Personnel will be properly trained 
and diaphragm pwnp on the use and limitations of the 

equipment. 
I 

Driving grounding rads. 

Work on elevated surfaces All work on unprotected elevated 
(checkmg storage tanks) surfaces r6' will be conducted in a 

full body harness with a lanyard 
attached to an approved anchorage 
point. 

In addition all personnel will have 
current Fall Protection and Ladder 
Safety Training. 

Pinch points Pay partxular attention to pinch 
points when using 

driving devices 
pneumatichydraulic or slide type 

Approved: 

MH Project Manager Rwnie D. Hill 

Date Signature 

I 

MH Site Safety Of€icer-Steven Aldndge 

RMRS H&S Supervisor-Peggy Schreckengast I 

RMRS Radiological Coordinator-Jerry A n d e m  I 

I 

SSOC Radiological EnginemScott Newsom I 
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MCLARENHWRT 

THERMAL DESORPTION OF MOUND SITE SOILS 
CONTAMINATED SOIL TREATMENT PROCESS 

Activity Hazard Analysis 

6-97 

General work hazards 0 All personnel will wear steel-td 
shoes, safety glasses with side 
shields, hard hats, refledve vests, 
and hearing protection as 
applicable in the support m e .  

Heat stress Heat stress monitoring will be 
conducted in regards to work load 
and PPE worn as applicable. 

Cold stress 0 Cold stress monitoring will be 
conducted as applicable. 

Proper clothing will be available to 
all personnel and adrmnistrative 
controls will be adhered to. 

Noise 

Slip, trips, falls 

0 Noise monitoring will be 
conducted. Where necessary 
personnel will wear hearing 
protectm. 

In addition, all personnel will 
participate in the MH Hearhg 
Conservation Program if necessary. 

Care will be taken when traversing 
the site especially when carrymg 
equipment. 

All trip hazards will be 
immediately removed or marked 
when identified. 

Back injury Proper riffing techniques will be 
used and heavy equipment, where 
feasible, will be utilized to move 
heavy loads. 

When personnel are opening or 
closing treatment chambers the 



CONTAMINATED SOIL TREATMENT PROCESS (Continued) 

Activity Hazard Analysis 

I Handling equipment and 

Using hand tool and power 
hand tools 

Pinch points and sharp edges 

Hand tools in unsafe 
operating condrtion 

Handling equipment and Pinch points and sharp edges 

operating condrtion 

Improper use of hand tools 

~~ 

1 use ofgenerators to power I Electricalshock 
portable power tools 

removable lid moving bars will be 
used when possible. 

I Care will be taken when pinch 
points and sharp edges exist and 
heavy duty leather work gloves will 
be worn. 

0 Personnel will never stand between 
the treatment chamber and the lid 
out on the rails. 

The user prior to each use will 
inspect hand tools. 

Defective tools will be tagged and 
taken out of service. 

Hand tools will be utilized for their 
intended use and operated in 
accordance with HSP-12.10. 

0 

Guards will be in place and no 
rndficatms will be made. 

Portable power tools will be 
plugged into a GFCI protected 
outlet and will be UL listed Wrth 
three pronged ground plug or 
double insulated. 

Cords will be inspected by the user 
and p r o t d  from unnecessary 
damage. 

Any tool whose cord shows signs 
of damage or deterioratton will be 
immediately removed from service. 

Extension cords will be intended 
for outdoor use, inspected by the 
user, and protected from 
unnecessary damage. 

Any extension cords, which show 0 
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CONTAMINATED SOIL TREATMENT PROCESS (Continued) 

Activity Hazard Analysis 

Electrical shock 

Fire 

Use of gasoline 

Physical htigue 

Improper face to facepiece 
seal 

Improper inspection or use of 
respirator 

Unsecured airline bottles on 
heavy equipment 

Loader with front bucket in 
poor operating condition 

signs of damage or deterioration, 
will be immediately removed from 
service. 

Cords will be plugged into a GFCI 
protected outlet and the generator 
will be properly grounded. 

The user daily prior to the 
beginning of each shift will test the 
GFCI. 

0 

0 At a minimum, a 10 Ib. ABC fire 
extinguisher will be located in the 
work area and next to the 
generator. 

All refueling will be conducted at 
the beginning of the shift when the 
generators are cool. 

Fuel containers will be electrically 
bonded to the light plants and 
generators during refueling. 

Follow rewmmadatims on 
MSDS (see Appendix C). 

Medical approval will be required 
for personnel. 

Respirator specific fit test approwl 
will be required for personnel. 

Personnel will be trained in the 
inspection, use, and limitations of 
the specific respirator worn. 

The user prior to and during each 
shift will inspect airline bottles. 

The operators will inspect and 
document heavy equipment prior to 
the begming of each shift. 
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CONTAMINATED SOIL TREATMENT PROCESS (Continued) 

Activity Hazard Analysis 

Improper operation of loader 

Pinch and crush points 

Ground personnel being 
struck with heavy equipment 

Other equipment being struck 
with heavy equipment 

Exposure to VOCs / 
Radionuclides 

Working wrth cantaminated 
soil organic compounds 

Skin exposure to volatile 

Inhalation of volatile organic 
COmpOUndS 

Slun exposure to 
radionuclides in soil 

The loader operators will insure 
that the removable bucket and 
lifting fork attachments are 
properly secured at each 
attachment changeout and/or prior 
to the beginning of each shift. 

Personnel will be experienced and 
knowledgeable in the use and 
limitations of all heavy equipment. 

Ground personnel will never put 
themselves or body parts between 
treatment trays and the loader 
bucket when soil is being loaded 
into the treatment trays. 

Ground personnel will wear orange 
vests, will stay back a minimum of 
ten W, and maintain line of sight 
wrth the equipment operator. 

Equipment operations will be 
conducted in a safe m e r .  

Equipment must have a bcttoning 
backup alarm. 

Wear PPE per HASP. 

Personnel in the EZ/SCA will wear 
Level B PPE and limit contact wtth 
contaminated soil. 

Personnel in the EZ/SCA will wear 
Level B respiratory protection. 

CRZ/RBA and support m e  work 
controls will be based on perimeter 
real-time VOC monitoring. 

Personnel in the EZ/SCA will wear 
Level B PPE and limit contact with 
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CONTAMINATED SOIL TREATMENT PROCESS (Continued) 

Activity Hazard Analysis 

Inhalation of radmnuclides 

Loader with lifting forks in 
poor operating condition 

Loader with lifting forks 
operations, while installing or 
removing trays from 
treatment chambers and 
dumping rehydrated soil out 
of the treatment trays 

lmproper operation of front 
end loader with lifting forks 

Ground personnel being 
struck with heavy equipmmt 

contaminated soil. 

Personnel in the EZ/SCA will wear 
Level B respiratory protection. 

CRZ/RBA and support zone work 
cantrols will be based on perimeter 
air monitoring. 

The operators will inspect and 
document heavy equipment prior to 
the beginning of each shift. 

The loader operators will insure 
that the removable bucket and 
lifting fork attachments are 
properly sentred at each 
attachment changeout andor prior 
to the m i n g  of each shift. 

Personnel will be experienced and 
knowledgeable in the use and 
limitations of all heavy equipment. 

a 

e 

Ground personnel will never put 
themselves or body parts between 
treatment chamber and the trays 
when the trays are being installed 
or removed from the treatment 
chambers. 

Ground personnel will wear orange 
vests and maintain line of sight 
wrth the equipment operator. 

Prior to the ground personnel 
applying the lifting fork tray 
securing latch, the loader operator 
will disengage the hydraulic 
system, set the parking brake, and 
give a hand signal indicating that 
the ground person may approach. 

0 

I Other equipment being struck Equipment operations mill be I 
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CONTAMINATED SOIL TREATMENT PROCESS (Continued) 
Activity Hazard Analysis 

E\ WORD\MLHHASP\TDUAHA3 

Hazard 

with heavy equipment 

Injury resulting from 
unsecured loads 

Exposure to VOCs / 
Radionuclides 

Explosion / Flash back 

Crushed Fingers 

Burns 

Slip, trip, f i l l  

Preventative Measufes 

conducted in a safe manner. 

A spotter will be required when 
backmg the loader. 

0 

a Loads will be secured and/or will 
be moved wrth the forks in the 
lowest possible position and 
personnel will stay back a 
minimum of ten feet. 

a Wear PPE per HASP 

a The TDU vacuum system will be 
on, drawing air through the 
treatment chambers to avoid a 
build up of combustible fumes, 
when igniting the IR propane 
heaters with a portable propane 
torch. 

The stack FID will be periodically 
monitored to insure all burners are 
lit. 

0 Keep fingers clear of rails, doors 
and heavy equipment. 

Lrmrt proximity to hot surfaces. 

Use hot mill gloves to work with 
the treatment chambers. 

0 When the soil is treated the vacuum 
system will be left on for a period 
of time after the IR heaters are 
shutoff to allow the chambers and 
the soil to cool down. 

Personnel will use the removable 
lid moving bars when moving a hot 
treatment chamber lid. 

Be aware of surroundings. 
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CONTAMINATED SOIL TREATMENT PROCESS (Continued) 

Activity Hazard Analysis 

C\ WORD\ML"ASP\TDUAHA3 

Identify sources. 
I 

Heat Stress Lrmtt duration and proximity to the 
hot treatment chambers. 

0 Monitor accordtng to HASP. 

Adjust work regimen as needed. 

Fire a All propane system connections 
will be periodically monitored with 
a Combustible Gas Indicator 
(CGO). 
10 Ib. ABC fire extinguishers will 
be located in the work area. 

Exposure to VOCs / Wear PPE per HASP. 
Radionuclides 

Insufficient lighting 

Improper use of temporary 
light plants 

0 Temporary lighting will be 
provided, all work areas will be 
well illuminated and dark areas will 
be off limits. 

Personnel will be properly trained 
in the use and limitations of the 
temporary light plants. 

0 

Electrical shack 

Fire 

Temporary light plants will be 
properly grounded. 

10 lb. ABC fire extinguisher will 
be located in the work area and 
next to the light plants. 

0 All refueling will be conducted at 
the beginning of the shift when the 
light plant generators are cool. 

MSDS (see Appendix C). 
Use of gasoline Follow recommendations on 

Improper use of heavy 
equipment 

Operators of the heavy equipment 
will use the equipment lights during 
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CONTAMINATED SOIL TREATMENT PROCESS (Continued) 

Activity Hazard Analysis 

U I 
I Inhalation of VOC during 

emissions sampling 
R 

I I Collocated worker exposure 

night work. 

The 5-foot scaffold constructed at 
the base of the stack for sampling 
and monitoring purposes will have 
standard guardrails installed on all 
open sides and ends of the 
platform. (29 CFR 1926.45 1) 

Personnel performing emissions 
sampling will be wearing Level-B 
respiratory protection. 

The majority of the emissions 
monitoring will be done by remote 
sensing equipment. 

0 

0 

Granular Activated Carbon (GAC) 
will be used in the emissions 
control system of the TDU, which 
will greatly limit the possible 
release of VOC to the atmosphere. 

Periodic direct air monitoring fbr 
VOCs will be performed in the 
Supports Zone. The frequency of 
monitoring will be increased in 
down wind areas. 

0 

FID refnote monitoring equipment 
will be operated and calibrated by 
properly trained personnel. 

Secure cylinders in the upright 
position and out of direct sun light. 

Properly tighten all fitting and 
connections. 

I Electrical system wdl be locked 
and tagged out prior to beginning 
troubleshooting activrties and the 
WETS Lack M a g  Out 
Program (HSP 2.08) will be 
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CONTAMINATED SOIL TREATMENT PROCESS (Continued) 

Activity Hazard Analysis 

Haard 

Fire 

Fire 

crush points, Pinch points 
and share edges 

Welding or abrasive cutting 

strictly adhered. 

An experienced technician using 
certified hot work gloves will 
perform in accordance wrth 
RFETS HSP-15.00 and under an 
IWCP Energid Work Permit, 
energzed circuit testing. 

0 Verig that RFETS electrical 
utilities Lockout/Tagouts are in 
place and secure. 

An experienced technician will do 
all of the line verifications. 

At a minimum, a 10 Ib. ABC fire 
extinguisher will be located in the 
work area. 

0 

Propane system will be locked and 
tagged out prior to b e w i n g  
troubleshdng activities and the 
RFETS Lock W a g  Out 
Program (HSP 2.08) will be 
strictly adhered. 

All propane system connections 
will be bubble tested and monitored 
with a Combustible Gas Indicator 

All effected TDU systems will be 
locked and tagged out prior to 
beginning troubleshooting activities 
and the RFETS Lock W a g  Out 
Program (HSP 2.08) will be 
strictly adhered, if necessary. 

Care will be taka when sharp 
edges exist and heavyduty leather 
wark gloves will be worn. 

0 

Welding leathers (sleeves and 
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CONTAMINATED SOIL TREATMENT PROCESS (Continued) 

Activity Hazard Analysis 

Hazard 

hazards 

Fire do to welding activities 

Electrical shock do to 
welding activites 

Preventative Measures - 
apron), gloves and welding shield 
will be worn. 

Flame retardant coveralls will be 
worn under welding leathers. 

Work will be performed under a 
Hot Work Permit authorized by the 
WETS Fire Department HSP 
31.10 andinaccordancewithMH 
HS-30 (Hot Work Permits). 

Provide proper ventilation. 

Work will be performed in 
accordance with WETS HSP- 
12.1 1 (Welding, Cutting and 
Brazing). 

Trained personnel will be post with 
a 10 Ib.ABC fire extinguisher as a 
personnel and area fire watch 
during welding or cutting 
operations. 

Remove all combustibles from the 
welding area. 

Arc welding equipment must be 
properly grounded. 

Portable power tools will be 
plugged into a GFCI protected 
outlet and will be UL listed with 
three pronged ground plug or 
double insulated. 

Cords will be inspected by the user 
and protected from unnecessary 
damage. 

Any tool whose cord shows signs 
of damage or deterioration will be 
immediately removed from service. 

C\ WORD\ML"ASP\TDUAHA3 
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CONTAMINATED SOIL TREATMENT PROCESS (Continued) 

Activity I 
Sampling treated soil 

Spraying water for dust 
control, soil rehydration and 
pumping decontamination or 
incidental water into the 
holding tanks or into tanker 

Activity Hazard Analysis 

Hazard 

Burns 

Exposure to Radionuclides 

Pump malfunction or hose 
rupture 

Bums from steam 

Pinch points and share edges 

Back injury 

Preventative Msssurss 

Use hot mill gloves during 
sampling of treated soil. 

Before the soil sampling is 
performed there will be a short cool 
down time in the treatment 
chambers and then the soil will be 
allowed cool further while the trays 
are staged in the tray staging area. 

a Wear PPE per HASP. 

a The user prior to use will inspect 
pumps and hoses. 

The hoses will be protected from 
unnecessary damage. 

a The discharge end of the incidental 
water hose will be submerged in 
the holding tank. 

a Tankers will be filled in accordance 
with their s a w  guidelines. 

The soil will be allowed to cool 
before rehydration of the soil is 
performed. 

Water will not be sprayed on super 
heated soils in the treatment 
chamber. 

Pay particular attention to pinch 
points when lifting filter retainer 
frame and opening/closing of the 
HEPA filter unit. 

a Care will be taken when sharp 
edges exist and heavy duty leather 
work gloves will be worn. 

Proper lifting techniques will be 
used when lifting HEPA filters. 

C\ WORD\ML”AW\TDUAHA3 
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CONTAMINATED SOIL TREATMENT PROCESS (Continued) 

Activity Hazard Analysis 

C:\ WORD\MLHHASP\TDUAHA3 

Exposure to dust 

Energmd vacuum system 

Inhalation of DOP pi-sec 
octly phthalate) 

Use of DOP 

Diaphragm pump 
malfunct~an or hose rupture 

Compressor in poor 
operating condition 

Exposure to VOC 
contaminated liquids 

@roper use of cornpressor 

0 Proper PPE will be worn per the 
HASP. 

e Vacuum system will be turned off 
at the blower unit control panel and 
at the disconnect box before filter 
changeouts. 

0 Personnel w o h g  directly with the 
DOP generation instrument will be 
required to wear respiratory 
protection, a full-fsce airpurifylng 
respirator (APR) wah HEPA 
cartridges at a minimum. 

I Follow recommdations on 
MSDS (see Appendix C). 

a The user prior to use will inspect 
the diaphragm putty and hoses. 

The hoses will be protected from 
unnecessary damage. 

The discharge end of the 
condensate transfer hose will be 
submerged in the holding tank. 

Tankers will be filled in accordance 
with their safetv guidelines, 

I 

0 

The user prior to use will inspect 
the compressor and pneumatic 
hoses. 

Personnel will at minimum wear 
chemical resistant apron and gloves 
and goggles. 

Continues &red air monitoring for 
VOCs will be performed and if 
necessary the technician will don 
level-B respiratory protection. 

I 

0 Personnel will be properly trained 
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CONTAMINATED SOIL TREATMENT PROCESS (Continued) 

Activity Hazard Analysis 

Hazard 

and haphragm pump 

Work on elevated surfaces 
(checking storage tanks) 

Skin exposure to 
ra&onuclides in soil 

Inhalation of radmuclides 

Spills or dust generation 
during transport 

Slips, trips, fills, and back 
injury 

Exposure to cuntaminated 
soil 

[nhalation of silica 

on the use and limitations of the 
equipment, 

All work on unprotected elevated 
surfaces >6' will be conducted in a 
full body harness with a lanyard 
attached to an approved anchorage 

In addhm all personnel will have 
current Fall Protection 
qualification. 

point. 

0 Personnel in the EZ/SCA will wear 
Level B PPE and Id contact with 
contaminated soil. 

Htgh volume air sampling will be 
conducted in the work area. 

The treated soil will be rehydrated 
before it is moved or dumped, 

Personnel will spray water for dust 
suppression if necessary during soil 
movement. 

Direct observation will ensure 
prompt response should a spill or 
dust generation occur. 

0 

0 

Use loader to pull tarp if feasible. 

Use a many people as possible to 
move tarp . 

Do not attempt to cover stockpile 
alone. 

0 

e Wear PPE per HASP. 

0 An SCBA or a full-facepiece air- 
purifying respirator will be worn 
when mixing the ConCovefi. 

C\ WORD\ML"ASP\TDUAHAJ 
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CONTAMINATED SOIL TREATMENT PROCESS (Continued) 

Activity Hazard Analysis 

Contact with mixing blades I 
Injury from high pressure 
spray 

Falls from the unit during 
transport 

0 SCBA and respirator wearers will 
be medically cleared, trained, and 
frt to the respirator being worn. 

Personnel not wearing respirators 
will stay at least 20' away from 
mixing operations. 

protection. 
e Personnel will wear hearing 

Personnel will not reach into the 
machine at any time. 

At no time will the nozzle be 
p o d  at any body part or other 
personnel. 

Operators will ride only in the 
approved area while in transport 
and the restraint devices will be in 
place. 

Approved: Signature Date 

MH Project Manager - Ronnie D. Hill I 

MH Site Safety OfEcer-Steven Aldridge I 

RMRS H&S Supervisor-Peggy Schreckengast I 

RMRS Radiological Coordinator-Jerry Anderson I 

SSOC Radiological Engineer-Scott Newsorn I 
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MCLARF,N/HART 

THERMAL DESORPTION OF MOUND SITE SOILS 

DECONTAMINATON OF TDU EQUIPMENT 
Activity Hazard Analysis 

6-97 

materials 

All personnel will wear steel toed 
shoes, safety glasses with side 
shields, hard hats, reflective vests, 
and hearing protection as 
applicable in the support zone. 

Heat stress monitoring will be 
conducted in regards to work load 
and PPE worn as applicable. 

Cold stress monitoring will be 
conducted as applicable. 

Proper clothing wdl be available to 
all personnel and adrmnistrative 
controls will be adhered to. 

a 

a 

Noise monitoring will be conducted 
as applicable. 

0 Where necessary personnel will 
wear hearing protection. 

In addition, all personnel will 
participate in the MH Hearing 
Conservation Program if necessary. 

a Care will be taken when traversing 
the site especially when wearing 
PPE and canylng equipment. 

All trip hazards will be 
immediately removed or marked 
when identified. 

a 

e Proper lifting techniques will be 
used and heavy equipment, where 
hsible, will be utilized to 'move 
heavy loads. 

Care will be taken when pinch 
points and sharp edges exist and 



DECONTAMINATON OF TDU EQUIPMENT (Continued) 

Activity Hazard Analysis 

hand tools during assembly 

decontarmnation pad and 

b r d  

Hand tools in unsafe 
operating condition 

Improper use of hand tools 

Electrical shock 

Electrical shock 

Electrical shock 

heavy-duty leather work gloves will 
be worn. 

The user prior to each use will 
inspect hand tools. 

Defectwe tools will be tagged and 
taken out of service. 

0 

Hand tools will be utilized for their 
intended use and operated in 
accordance wrth HSP-12.10. 

Guards will be in place and no 
modifications will be made. 

Portable power tools will be 
plugged into a GFCI protected 
outlet and will be UL listed wrth 
three pronged ground plug or 
double insulated. 

Cords will be inspected by the user 
and protected from unnecessary 
damage. 

Any tool whose cord shows signs 
of damage or deterioration will be 
immediately removed from service. 

Extension cords will be intended 
for outdoor use, inspected by the 
user, and protected from 
unnecessary damage. 

Any extension cords, which show 
signs of damage or deterioration, 
will be immediately removed from 
service. 

0 

0 

Cords will be plugged into a GFCI 
protected outlet and the generator 
will be properly grounded. 

The user daily prior to the 
bewing of each shift will test the 

C\ WORD\ML"ASP\TDUAHAQ 
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DECONTAMlNATON OF TDU EQUIPMENT (Continued) 

Activity Hazard Analysis 

Use of gasoline 
I 
I 

Heavy equipment operation, 
fbr placing the TDU 
components into the decon 
pad or if necessary use the 
heavy equipment to hold the 
components on the pad in an 
upright a safe pos&on 

Heavy equipment in poor 
operating condition 

Improper operation of heavy 
equipment 

I 

Ground personnel being 
struck with heavy equipment 
or falling loads 

GFCI. 

At a minimum, a 10 Ib. Al3C fire 
extinguisher will be located in the 
work area and next to the 
generator. 

All refueling will be conducted at 
the beginning of the shift when the 
generators are cool. 

Fuel containers will be electrically 
bonded to the light plants and 
generators during refueling. 

a Follow recommendations on 
MSDS (see Appenchx C). 

Operators will inspect and 
document all heavy equipment 
prior to the beginning of each shift. 

a Operators wrll be experienced and 
knowledgaable in the use and 
limitations of all heavy equipment. 

Ground personnel will wear orange 
vests, stay at l as t  10' away from 
heavy equipment, and maintain line 
of sight wrth the operators. 

Prior to the ground personnel 
applymg or removing load securing 
devices from the loader lifting 
forks, the loader operator will 
lower the load, dlsengage the 
hydraulic system, set the parking 
brake, and give a hand signal 
indicating that the ground person 
may approach. 
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DECONTAMINATON OF TDU EQUIPMENT (Continued) 

Activity Hazard Analysis 

Activity 

Hoisting and rigging with a 
crane for placing TDU 
components mto the decon 
pad to be decontaminated and 
use the crane to hold the 
components on the pad in an 
upright and safe position 
(if necessary) 

Hazard 

Other equipment being struck 
with heavy equipment 

Crane and all hoisting and 
rigging equipment in poor 
operating condrtion 

Improper operation and use 
of crane and all hoisting and 
rigging equipment 

Ground personnel being 
struck with suspended loads 
or crushed falling loads 

Heavy equipment operations will 
be conducted in a safe m e r .  

e Equipment must have a functioning 
backup alarm. 

The operators will inspect and 
document cane and all hoisting and 
rigging equipment prior to the 
beginning of each shift or prior to 

All hoisting and rigging 
accessories, where hsible,  must 
have legble tags or labels 
indicating capacities, if the tags is 
damaged or not legible or the 
pieced of equipment is damaged in 
any way, it must be placed out of 
service immdately. 

Hoisting and riggmg operation will 
be performed in accordance with 
HSP-12.02 and the Hoisting and 
Rigging Checklist will be 

use. 

completed 

0 Personnel will be experienced and 
knowledgeable in the use and 
limitation s of the equipment. 

Any hoisting and rigjng operation 
will be approved and perfbrmed in 
accordanw wrth Hoisting and 
Rigging Checklist WETS HSP 
12.02, Appendix 2. 

rn Ground personnel will wear orange 
vests, stay at least 20' away from 
crane, and maintain line of sight 
with the operators. 

Loads will be properly secured and 
ground personnel while assisting 

I 
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DECONTAMINATON OF TDU EQUIPMENT (Continued) 

Activity Hazard Analysis 

Activtty 

Decontamination of 
equipment 

- 
Hazard 

Other equipment being struck 
with heavy equipment 

Skin contact with 
decontamination fluids 

Work wrth high temperature, 
high pressure 
decontamination systems 

wet surfaces 

Prevenxative Measures 

with the positioning of TDU 
equipment will use tag lines. 

Ground personnel will never stand 
dlrectly below a suspended load. 

Prior to the ground personnel 
beginning dean  of the positioned 
TDU component being held in an 
upright position, the crane operator 
wdl disengage the hydraulic 
system, set the boom brake, and 
give a hand signal indicating that 
the ground person may approach. 

Crane operations will be conducted 
in a safe manner. 

A spotter will be required when 
moving suspended loads. 

Polycoated Tyvek@ will be worn if 
a splash hazard exists. 

0 High temperature, high pressure 
decontarmnation will be conducted 
only by personnel with current 
Pressure Safety I1 training. 

The decontamination system will 
be inspected prior to use. 

At no time will the wand be pointd 
at any personnel. 

high steel toed rubber boas, safety 
glasses wrth face shield, inner and 
outer nitrile gloves, and hard hat 
will be worn. 

I Polycoated TyvekB, sixteen inch 

Personnel performing 
decontamination in the portable 
dewn pad must use caution when 
w a h g  on the plastic liner 
material to avoid slip, tnp and fall 

C\WORD\MLHHASP\TDUAHM 
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DECONTAMINATON OF TDU EQUIPMENT (Continued) 

Activity Hazard Analysis 

Approved: 

Hazard 

Ground personnel being 
struck wah heavy equipment 

Work on elevated surfaces 

Skrn exposure to 
radionuclides in soil 

Inhalation of radionuclides 

- 
Pump malfunction or hose 
rupture 

hazards. 

Prior to personnel approaching 
heavy equipment, the operator will 
lower all hydraulically controlled 
qlements,  set the p a r h g  brake, 
turn the engine off, and give a hand 
signal indicating that personnel 
may approach. 

All work on unpratected elevated 
surfhces 26’ will be conducted in a 
full body harness with a lanyard 
attached to an approved anchorage 

In addition all personnel will have 
current Fall Protection 
qualification. 

point. 

a 

Personnel in the EZ/SCA will wear 
modified level D PPE and limit 
catact with contaminated soil. 

a High volume air sampling will be 
conducted in the work area. 

The user prior to use will inspect 
pumps and hoses. 

The hoses will be protected from 
unnecessary damage. 

The discharge end of the hose will 
be submerged in the holdmg tank. 

Signature Date 

MH Project Manager - Ronnie D. Hill I 

MH Site Safety Officer-Steven Aldncige I 
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DECONTAMINATON OF TDU EQUIPMENT (Continued) 

Activity Hazard Analysis 

RMRS H&S Supervisor-Peggy Schreckengast I 

RMRS Ra&ological Coordinator-Jerry Anderson I 

SSOC Radtological Engineer-Scott Newsom I 

C\ WORD\ML"ASP\TDUAHM 
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MCLARENhIART 

THERMAL DESORPTION OF MOUND SITE SOILS 

DEMOBILIZATION OF TDU EQUIPMENT FROM THE TDTA AREA 

Activity Hazard Analysis 

6-97 

Handling equrprnent and I 

General work hazards 

Heat stress 

Cold stress 

All personnel will wear steel-toed 
shoes, safw glasses with side 
shields, hard hats, reflective vests, 
and hearing protection as 
applicable in the support zone. 

Heat stress monitoring will be 
conctucted in regards to work load 
and PPE worn as applicable. 

Cold stress monitoring will be 
conducted as applicable. 

0 Proper clothtug will be available to 
all personnel and administrative 
controls will be adhered to. 

Noise a Noise monitoring will be conducted 
as applicable. 

wear hearing protection. 
a Where necessary personnel will 

0 All personnel will participate in the 
MH Hearing Conservation 
Program if necessary. 

the site especially when c a q g  
equipment. 

All trip hazards will be 
immediately removed or marked 
when identified. 

Slip, trips, fills Care will be taken when traversing 

0 

Back injury 

Pinch points and sharp edges 

Proper lifting techniques will be 
used and heavy equipment, where 
hsible, will be utilized to move 
heavy loads. 

Care will be taken when pinch 
points and sharp edges exist and 

1 
1 



DEMOBILIZATION OF TDU EQUIPMENT FROM THE TDTA AREA (Continued) 

Activity Hazard Analysis 

Activity 

materials 

De-actwate WETS propane 
supply prior to disassemble 
ofthe system begins 

De-energize RFETS 
electrical utilrty prior to 
disassemble of the system 
begins 

.. 

Using hand tools and power 
hand tools to hsassemble 
TDU system 

Hazard 

Fire / Explosion 

Bums 

Electrical shock 

Hand tools in unsafk 
operating condition 

heavyduty leather work gloves will 
be worn. 

0 RFETS personnel will lock and 
tagout the WETS propane supply 
valves. 

The residual propane left in the 
MH TDU system propane lines 
will be burned off by igniting 
several of the treatment chamber 
IR heaters, while runnlng the 
vacuum system to prevent possible 
build up of h e s .  

Monitoring will be conducted with 
a Combustible Gas Indcator (CGI) 
during this actiwty. 

At a minimum, a 10 Ib. ABC fire 
extinguisher will be located UI the 
work area. 

Personnel will wear long cuffed hot 
mill gloves when working around 
hot surfaces. 

0 RFETS electricians will lock and 
tagout the electrical Wlihes at the 
WETS breaker panel. 

MH electrician will verify that 
WETS electrical utilities 
Lockout/Tagouts are in place and 
secure. 

An experienced technician will do 
all of the line verifications. 

e 

e The user prior to each use will 
inspect hand tools. 

Defective tools will be tagged and 
takenoutofservice. . 

e 
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DEMOBILIZATION OF TDU EQUIPMENT FROM THE TDTA AREA (Continued) 

Activity Hazard Analysis 

C\ WORD\MLHHASP\TDUAHA5 

Hazard 

Improper use of hand tools 

Unprotected elevated work 

Compressed explosive gas 
(hydrogen) 

lmproper electrical 
EWtlectrOnS 

Electr~cal shock 

Hand tools will be utilized for their 
intended use and operated in 
accordance with HSP-12.10. 

0 Guards will be in place and no 
modifications will be made. 

A 5-foat s ~ f f o l d  Will be 
constructed at the base of the stack, 
for sampling and monitoring 
purposes, will have standard 
guardrails installed on all open 
sides and ends of the platform. 

All work on unprotected elevated 
surfaces >6' will be conducted in a 
full body harness with a lanyard 
attached to an approved anchorage 
p o w .  (i.e. work on condensate 
storage tanks) 

In addition all personnel will have 
current Fall Protection Training. 

dismantle FID remote monitoring 
equipment. 

Cylinders will be moved and 
transported in an upright position. 

connections will be performed by a 
experienced technician 

Properly trained personnel will 

0 All electrical wiring and 

Portable power tools will be 
plugged into a GFCI pratected 
outlet and will be UL listed with 
three pronged ground plug or 
double insulated. 

Cords will be inspected by the user 
and protected from unnecessary 
damage. 
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DEMOBILIZATION OF TDU EQUIPMENT FROM THE TDTA AREA (Continued) 

Activity Hsvlrd Analysis 

Spill of propylene glycol 

0 Any tool whose cord shows signs 
of damage or deterioration will be 
immediately removed from service. 

The propylene glycol solution will 
be transferred from the chiller unit 

0 

back into drums for recycling. 

I Follow recommendations on 
MSDS (see Appendix C). 

Electrical shock 0 Extension cords will be intended 
for outdoor use, inspected by the 
user, and protected from 
unnecessary damage. 

Any extension cords, which show 
signs of damage or deterioration, 
will be immecbately removed from 
service. 

Electrical shock 0 Cords will be plugged into a GFCI 
protected outlet and the generator 
will be properly grounded. 

The user daily prior to the 
begmnmg of each shift will test the 
GFCI. 

Fire At a minimum, a 10 Ib. ABC fire 
extinguisher will be located in the 
work area and next to the 
generator. 

All refueling will be conducted at 
the beginning of the shift when the 
generators are cool. 

Fuel wntainers will be electrically 
bonded to the light plants and 
generators during refueling. 

I 

Use of gasoline Follow recommendations 
MSDS (see Appendix C). 

C\ WORD\ MLWHASP\TDUAHAS 
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DEMOBILIZATION OF TDU EQUIPMENT FROM THE TDTA AREA (Continued) 

Activity Hazard Analysis 

ACtivlty 

Canfined Space Entry during 
the sampling and unloading 
the carbon from the carbon 
unit. 

Using loader with lifting 
forks (or equivalent) to 
disassemble TDU system and 
stage TDU comp<m&, 
tanks, pumps and 
miscellaneous materials for 
decontamination and for 
loading on to the flat bed 
trailers. 

Injury or death do to 
improper entry 

Hazardous atmospheres 

Inability to exit confined 

Loader with l&mg forks in 
poor operatmg condttm 

All personnel involved with the 
entry will have current confined 
space entry training. 

Confined Space Entry activities 
will be performed in accordance 
with the MH HS-14, ‘‘ Permit- 
Required Confined Spaces” 
procedure. 

The Confined Space Entry Permit 
Preentry Checklist (MH HS 14-1) 
will be completed and will 
reviewed in the pre-entry briefing. 
The Confined Space Entry Permit 
(MH HS 14-2) will be prepared. 

Personnel will be provided with the 
proper PPE 

Atmospheric testing will be 
perfbrmed before and during the 
entry 

The entrant will be provided with 
respiratory protection 

The person entering the confined 
space will wear full body harness 
wrth a lifeline for emergency rescue 
purposes 

Heavy equipment will be inspected 
prior to entering WETS. 

The operators will inspect and 
document heavy equipment prior to 
the beginning of each shift. 

The operator will insure that the 
removable bucket and lifting fork 
attachments are properly secured at 
each attachment changeout andor 
prior to the b e w i n g  of each shift. 
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DEMOBILIZATION OF TDU EQUIPMENT FROM THE TDTA AREA (Continued) 

Activity Hazard Analysis 

components unto the flat bed 
trailers (if necessary) 

C:\ WORD\ML"ASP\TDUAHA5 

Hazard 

Improper operation of loader 
wrth lifting forks 

Ground personnel being 
struck wah heavy equipment 

Other equipment being struck 
with heavy equipment 

Injury r e suhg  from 
unsecured loads 

Crane and all hoisting and 
rigging equipment in poor 
aperating condaion 

Personnel will be experienced and 
knowledgeable in the use and 
limitations of all heavy equipment. 

0 Ground personnel will wear orange 
vests, maintain at least a 10' 
clearance, and maintain line of 
sight with the equipment operator. 

Prior to the ground personnel 
applying or removing load securing 
devices from the loader lifting 
forks, the loader operator will 
lower the load, disengage the 
hydraulic system, set the parking 
brake, and give a hand signal 
indicating that the ground person 
may approach. 

a Equipment operations will be 
conducted in a safe manner. 

e Equipment must have a functioning 
backup alarm. 

Loads will be secured andor will 
be moved with the forks in the 
lowest possible position and 
personnel will stay back a 
minimum of ten feet. 

Crane and all hoisting and rigging 
equipment will be inspected prior 
to entefing WETS. 

The operators will inspect and 
document cane and all hoisting and 
rigging equipment prior to the 
beginning of each shift or prior to 
use. 

accessories, where feasible, must 

a 

a 

All hoisting and rigging 
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DEMOBILIZATION OF TDU EQUIPMENT FROM THE TDTA AREA (Continued) 

Activity Hazard Analysis 

Hazard I 

Improper operation and use 
of crane and all hoisting and 
rigging equipment 

Electncal shock 

Ground personnel being 
struck with suspended or 
falling loads 

have legible tags or labels 
indicating capacities, if the tags is 
damaged or not legible or the 
pieced of equipment is damaged in 
any way, it must be placed out of 
service immediately. 

Hoisting and rigging operation will 
be performed in accordance wrth 
HSP- 12.02 and the Hoisting and 
hgging Checklist will be 

0 

Completed. 

a Personnel will be experienced and 
knowledgeable in the use and 
limitation s of the equipment. 

Any hoisting and rigging operation 
will be approved and performed in 
accordance with Hoisting and 
Rigging Checklist WETS HSP 
12.02, Appendix 2. 

Crane will be operated wtth a 10' 
minimum clearance between the 
power lines and any part of the 
equipment. 

Ground personnel will wear orange 
vests, stay at least 20' away from 
crane, and maintain line of sight 
with the operators. 

Loads will be properly secured and 
ground personnel, while assisting 
wrth the positioning of TDU 
equipment, will use tag lines. 

Tag lines will not be wrapped 
around the hand. 

Ground personnel will never stand 
directly below a suspended load. 

C\ WORD\ML"ASP\TDUAHAS 
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DEMOBILIZATION OF TDU EQUIPMENT FROM THE TDTA AREA (Continued) 

Activity Hazard Analysis 

Surveying of heavy 
equipment 

in a safe manner. 

A spotter will be required when 
moving suspended loads. 

o 

Work on elevated surfaces All work on unprotected elevated 
surfaces >6’ will be conducted in a 
full body harness with a lanyard 
ateached to an approved anchorage 
point, 

In addition all personnel will have 
current Fall Protection 
qualification. 

Approved: Signature Date 

MH Project Manager - Ronnie D. Hill 

hlH Site Safety Officer-Steven Aldridge 

RMRS H&S Supervisor-Peggy Schreckengast I 

1 

I 

RMRS Ra&ological Coordinator-Jerry Anderson I 

SSOC Radiological Engineer-Scott Newsom / 
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APPENDIX C 

MATERIAL SAFETY DATA SHEETS 

Activated Carbon 
Concover@ "A' Bag 
ConCovefi "B" Bag 

Diesel 
Di-sec octyl phthalate (DOP) 

Hydraulic Fluid 
Hydraulic Oil 
Hydrogen Gas 

Hydrochloric Acid 
Isobutylene 100 ppm Calibration Gas 

Liquinox@ 
Lithium Grease 

Methane 100 pprn Calibration Gas 
Motor Oil 

MSA Passport CGI 4 Gas Calibration Gas (<250 ppm Hydogen Sultide; <SO0 ppm Carbon Monoxide; 
<.75% Propane and 18-21% Oxygen in Nitrogen) 

Pipex@ 
Propane 

Propylene glycol 
Unleaded Gasoline 



. . . .  - 
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JlGG 5C AND 50 SERIES ADSORBENTS 
MA- ShH3Y (ICITA W 

! 3 x m N 2 t w m m u s ~ S  
W O N  (ACTNATED CAFIBW 

CAS#: 7 4 4 0 4 4 4  

TLV 

XBYWEIGH~: ~OMC 
ORALLO,: >fDg/Kg (RAT) 

ACGM: N/A 
OSHA: N/A 
OTHER N/A 

CWTlONI WET ACTIVATED CARBQN REMOVES OWGEN FFlOh4 AIR CAUSING A S M  "ARO TO WORK€% 

N O  WOW P-S FOR LOW OXYGEN LEvEts S H O W  BE TAKEN TO ENSURE AMPLE OXYGEN 
AVAIVISfLITy. OBSEWQ AU. LOCAL STATE AND FFOERAL REGUIATlONS. 

wsm CARBON vEssELs ANO maosm OR CONFINED SPACES. B ~ R E  wrmm SUCH AN A F ~ E ~  SAMPLING 

3 PHyslcN M T A  
BOILINQ F"T 0: N/A 
VAPOR PRESSURE (mmh): N/A 
VAPOR OENSrrY @Ill - 1): N/A 
SOLUBILITY N WATER: tNSOLUELE 
SPECEIGGRAVlM 0 - 1 18-21 

pH: 5.M.O 
PACKMG DENSTTY: 0.40.5 g/tx 
A W T " C E  AVO OWR 

s m  4 FKEm M P L O S K X I ~  M T A  
W H  POINT: 
RAMMABE UMrrS: 

PERcEprr v(KATLE% VOLbME Cg): 0 

BLACK PARTICULATE SOU0 

4W ' C  ASTM (DRY WRGIN STATE) 

EL: N/A 
VEL. N/A 

MTMQUlSHlNO MEDk FLOOD WITH WATER IF WATER IS UNAVAILAQLE, NITROGEN OR FOW MAY BE USED TO 
BlAhJKET THE ADSORBENT BED. IF THE MATEnW IS IN A CLOSED VESSEL A BOTTOM INLET MAY BE BLOCKED 
TO DEPRIVE THE FIRE Of OXYGEN. BUT THE VESSEL S H O W  R E W N  VENTED FOR RELEASINQ STEAM 
OR OTHER HOT GASES. 
S P E W  FlRE FIGHTING PROCEDURES. WEAR PROTECTWE CLOTHINO, SELF CONTAINED B W T H N G  APPARATUS 

IF NECESSARY. 
UNUSUN FIRE AM, D(pLOS1ON WVARDS: FLWMNQ THE VESSEL WITH WATER Wlll m G U l S H  ANY HOT 

ZONES. ~ P l O U S  VOlUMES OF STEAM MAY BE GENERATED IN THE PROCESS OF EXTINGUISMNG THE 
HOT ZONES. STEAM GENERATION IS REWED WHEN F L 0 0 0 I N Q  OcCtfRs FROM THE f3OnOM UP, AS 
OPPOSED TO A SPRAY FROM MOVE TIE CrVlnON KXLF M Y  NOT WnCtT ALTHOilSH ANY 
WMEUSITBLE MATEFPAL IN CONTACT WITH IT WlLL AT TEMPEMTURES AROUNU 900 'C ,  W O N  O N  

AND/OR M O N  MONOMDE WCH COUU) REACH LfMls HALAROOUS TO RESPIfWTION Of3 
REPRESENlNG A COMEUSTIHLE OFF-GAS. 

REACT WlTH FIRE-FtGHTING MATERlALS SUCH AS WATER OR CARBON OlOXlOE TO F O W  HY[)f?OGEN 

SFClMFI 5 HEALTH f m  DATA 

A ACUTE 
1 EFFECT OF OVER EXPOSURE 

1. INGESTION 
THE PRODUCT IS NOM-TOXIC THROUGH INGESTION THE A W E  OPAL LD, ( M T )  IS 
wm. 

2. IMVVATlON 
THE ACUTE INWLATION LC, (rMr] IS >64 4 MG/L (NOMNAL CONCENTRATION) FOR 
ACTrVATED W B O N  

. *- 

TIGG CORPORATION cmtl + .  BOX 11661: 

TELEPHONE: (412) 563-4300 
TELEX 269312 (RCA) 
FAX: 412-5636155 



SAPETY DATA SHEET 

ConCoveF Remediation "A" Bag - 
Earthen material blendnatural cellulosic polymer 
final prduct Is a fibrous duny 
Classification # 2508 10 oo00 

7401 Frcmont Pikc 
Pcrrysburg, Ohio 43551 
(419) 8724160 

February 6,19996 e Fcbnrary 6, 1996 
Date M DS Preparicd: 
&t Rc lew Date: 
MSDS Preparm NamdAddress: Prepared by manufacturer. 

Unit of Issue/Contalnef me: Tote sacks or reinfonxd paper bags, various weights. 
Produut Description: BindinglmateriaJ blended with natural earthen mafedale; biodegradable 

organic compounds with other inert material and mmus, ccllulosc based 
matcria(s. Respirable dusts arc: present. 

w Item Name: 

Manufacturer: New Waste Concepts 

I 

I 

i 

I 
IIlmuhX I C o m a e n  (7 01 G A u t  we hrnlts (TW41 
silica aytalline quartz, 2-6 (<2 respirable) 1480860-7 25  mglrn' (OSHA PEL) 

n/a 15 mO/rn3 (OSHA PEL) 

I f . .  

I 10 mglm3 (ACOIH TLV) 
non-tdcmpirabladyt  I /  n/a 

5 mg/m3 (resp frcn, OSHA) 
I I 

s&mu€ I!hY€icaKh erdcal Chera cterIstb 
Appearance and Odor: Oreyishhvhite fine powder with no distinctive cdor. 
Bojling Point: d a  

Mclttng Point: Va I 
VaporPmure: rF/a i 
Vapor Density: d a  I 

Specific Gravity: j a  
Decompddon Temperaturc: n/n 
EvapodonRatc: n/a , 
Solubility (H,O): d a  
Percent Volatilcs by Volume: 0 
Viscotcfty: i / B ,  
pH: n/a 

1 

0 



Radloscthre (Y/N): N 
Ferromagwdc (Y/N): N 

2 i e k M L E m  
Flash Point: n/a 
h e r  Fxpl~sivt Umit: da 
Upper Exp1Qeh.c Limit: n/a 
Extinguishing MddMcthods: 
Special Rra qefitlng Precautions: None 

Use dry chcmicai, CO, AFFF (foam), or water. 

Hazards: Su~,pencl~ dust/air ure may ignite if concentrated 
and In c p y n c c  ignition sou~ce. Do not m u  
product f an enclosed nvironmcnt. 

Data 
Y 

twh?!Y 
Stable (Y/N): 
Conditions to Avoid: No off gassing p r o d u d  when ' d n g  with watcr. 
Matcrialp to Avobd: Do not mlx or 8mre with atrong bascs (c.g. hydroxides). 

Kecp away from oxidhrs. 
Hazardous Decomposition Products: Upon decomposition, may emlt fumes of SO,. 

I 

h Hazard Data 1 s!xwm 
Routcs of Enw 

Inhaladon (Y/N): Y 
Skin (Y/N): N 
Lngcotion(Y/N): N # 
OthCr: N 

Contact Eycbkin Hazards: Y ,  Dust may cause eye irritation. 
Acute Ovcrcxposure Symptoms: Acute inhalation may produce lung, now, and throat 

irritation; Systemlcsymptom may includc dppnca arid irvcr 
effects. 

Chronic Ovcrexpcssure Symptoms: Inhalatldn of dust Over time may caw delayed pulrnonm 
fibrosis qknse.  

C a d  nogc nldty Data: Silica dust is } an cxpcrimcntal carcinogen and tunlerogcn 
(Dangerous Properties of Industrial Materials, S a d k w l ~ ,  7 t h  ed ) 
Limited evidenk of carcinogenic effects of crystallhe S I ~ I C ~  in 
humans (IARC Monographs on the Evaluation of the Carclnclgenjc 
Risks of C h c m i p k  to Humans, vol. 42, 1987). 

immcdiak rnedpl attention. 
G r w  - No oral toxicity knmn May 
blockage. 

Severe h e  Q,n&ij - 
medical attention 

Emergency Treatmentl Gross 
First Aid Proccdurcs. 

- Mwe victim to fresh air environment Seck 

1 1 ~ ~ ~ ~ ~ 1 1 ~ ~  

- Wash af€ectcd a r e s  with soap and wster. 
eyes 4 t h  wnter for 15 minutes Qck 



or Safe- US% Ss#hMX Rrsmdons f 
Pcruonal Protective Equipment (Routine Use): 

~y pr,~t&os: Rapirators are not required when using Prodm under 
routine outdoor conditions. In cases when cxumive dusts might be periodically created, 
u8G NXOSWMSHA apprwd full or half face respirators with dust cartridges when 
pouring and mixing product. 
gcmg Recommend latex. butyl rubber, or nitrile gloves. 
P c  Protection: Safety goggles or glasses recommcndcd. 

Thls product is be used in outdoor 
dous components m lExpcsures to h 

Rmrnmend V e k  Buh or cwcralls. 4 work PracdCc4: 
I 

exceed permissible limits duiing routine dally,=. M f d m h  
dusting whenever possible. Do not ust $.b product ~n 
conFincd or e n c l d  environments. P o  not u36 in the 
p m n c e  of flames or sparks: 
If routine indoor use is required, or In t b  presence of 
excess dust generation, local exhaust I 'ventilation IS j 
remmme nded. 
~xccss  sp i l l4  product, if unmntiminated, hay be c ~ e a n d  I 

and disposed of as ordinary waste. No s p e d  clean up 
p r d u r a  are recommended. 

1 
Ventilation: 

SpilUReleaec P d u r e s :  

Neutralwon €'-dum: I% 
Waste DkpsaI P r w d u r e s :  , Thh material is not a listed hazardous waste, nor dws I !  

exhibit any hazardpus waste charen8dc. 
Storage/Handling Procedures: Store product in a f r y  environment, away f d m  strong hu+s 

Other Health Hazard Prccautions: Use proper lifting procedures when attcmp ng to diWrLx: 
product from 50 Ib. bags. 
and oradizcrs. ir 

1 I 

Prdidcnt 

3 

i 
. .  :. .-&. 

" ." 1 4  

I 





MATERIAL SAFETY DAT SHEET 
I ‘ 4  
I Rtxyclcd paper and fibcr 

New Waste Concepts, Inc. 
7401 Fremont Pikc, Suite 10 
Pcrrysburg. OH 4355 1 

I 
Itcm Name: 
Manufacturer 

(419) 872-8160 
Datc MSDS Prcparcd: u p t  16,1995 
Last Review Datc: 

Unit of IssuelContaintr 
Product Descdption: 1 
Multiple Pan M c t  Q’/F.I): Y 
Description of Relatbd Cpmponcnrs: ConCovcfl “A“ Bag 

Msds Preparcrs 
papr bags. 35 lbs. 

I 

App~arance and odor. 
Boiling Poinc 
Melting Pohnt: 
Vapor Pressure: 
Vapor Density: 

Dtcomposim Tcrnperaturc: 
Evaporation Rate: 
Solubility (H20): 
Percent Volatiles by Volume: 
viscosiry: 
pH: 
Radioactive (3”: 
krmmagnetic c(M: 

specific Gravity: 

I 
Fibemus with $wn or natura/ peen color 
NIA 
NIA I 
NIA \ 
NIA 1 
NIA 1 
NIA I 

I NIA 

1 Slightly Solublo 
NJA 
NIA 
NIA ! x 
N 

i 
t t I 



IV FYre 

Flash Point: N/A 
Lower Explosivc Limit: N/A 

Extinw * gMBdia/Meth&: 
Special Fire fighting Methods: None 
Unusual F M x p l o s i v e  Hazards: 

Upper T i v o  Limit: N/A 
Use CO2, dry chemical foam, or water 

Kccp away fmm s m n g  basic makrids such as s d u m .  potassium 
hydroxides. Kecp away from oxidizers. 

V w v i t v  Data 
I 1  I Stable (”): i Y 

Conditions to Avoid: Heat. firc, water. 
Materials to Avoid: Kccp away from oxidken and strong basics. 
Hatardous Decomposition products: c o 2 ,  c o 3  

VI H- 
Routes of Entry 

Inhalation (Y/N): Y 
skin cy/N): N 
Ingestion (Y/N) N 
Othcr: N 

Contact EydSkin Hazards: NJA 
Acutc Overexposure Symptoms: 

Emergency Trcarmcnt/ First Aid Procecturea: 

Avoid prolonged inhalation of fiber matenal. 

Move vtctim to fresh alr c nv i r omn t  Seek rncdical amntion. 

Wash afkctcd mas with soap aad water. 
Plush eyes with w a m  for 15 minutes. Seck d c a l  attention. 

chronic oven- symptom: -- No oral toxicity h o w n .  
skhmafa: 
2 h a a d b m :  

on YII Precautlons for sddhdlb and IJse 

Personal Prouxnve Equipment (Rotintine Use): 
Face shield recomnxnded but not n g d  
Recommend lakx, butyl rubber, or mmle glovcs. 
Safety goggles o r  glasses ncommendd. 
None 
This p d u c t  is to k used in outdmr cnvironmants. Do not usc In thc 
prcscace: of ignition sources. 

SWCQ m~al into drums and dispose of in 
federal laws Does not need M be reported 10 CERCLA or RCIGI 

QLha 
Work Practices: 

Venalanon: Use outdcmrs 
Spill/RcJease Procedures: to local, s[:i[:, <In(! 

Neutralization Procedmts: NIA 

Y L .. 



wasto Disposal procedures: 

StmgcJHandling p r o c c d ~ 3 :  
Ocher Hcalth Hazard Precautions: 

This material is not hazardous, nor doas it exhibit any hazardous mstc 
c harac terisdc. 
Smrc product h a dry cnvhnmbnt, awiy from smng bascs and oxidizers. 
Use proper llting procedures when attempting co dispcnsc mutt &om 3S 
Ib. bags. 

Reviewed and Approved/Datc: 

?n%& J. Nachtman 
President 



September 3 0 ,  1993 

Material Safety Data Sheet 
USA and WORLDWIDE 

NO. 2 LOW SULFUR DISTILLATE 

PHONE NUMBERS 
Emergency: ( 9 1 8 )  661-8118 

B a r t l e s v i l l e ,  Oklahoma 7 4 0 0 4  (918) 661-3709  
- < * n K a 3 , - m E - I m h a n : -  - -- - - -  -+ D - i v + * i u n -  of -PW-&+p+-n- -- - -  - - 

PHILLIPS 66 COMPANY 

I For A d d i t i o n a l  MSDSs: (918)  661-3709 

A .  Product Identification 
Synonyms: Low S u l f u r  Diesel Fuel; #2 Dist i l late  

Chemical Name: Mixture 

Chemical Formula: Mixture 
Chemical Family: Hydrocarbons 

CAS Reg. NO.: 68476-34-6 
P r o d u c t  No.: 34260 ,  35260 

P r o d u c t  a n d / o r  Components E n t e r e d  on EPA's TSCA Inventory: YES 

This product  is in U.S. commerce, and is l i s t e d  i n  the Toxic S u b s t a n c e s  
C o n t r o l  A c t  ( TSCA )  Inventory of C h e m i c a l s ;  hence, it may be s u b j e c t  t o  
a p p l i c a b l e  TSCA p r o v i s i o n s  and r e s t r i c t i o n s .  

B. Components 

I n g r e d i e n t s  
C A S  x OSHA ACGIH 

Number By U t .  PEL T L '< 

Diesel  fuel 1 6 8 4 7 6 - 3 4 - 6  1 0 0  NE SE 

S u l f u r  7704-34-9 < 0.05 NE :; E 
may i n c l u d e  Benzene 71-43-2 < 50  ppm 1 ppm* 1 0  ;,px 

x Work o p e r a t i o n s  exenpted by the B e n z e n e  S t a n d a r d ,  29 CFR 1910 1 0 2 8 ,  
w i l l  have a 10  ppn 8 hour T W A .  



I 3 

C. Personal Protection Itformation 
V e n t i l a t l o n :  Use adequate  v e n t i l a t i o n .  

R e s p h n t o r y  P r o t e c t  ion : Not g e n e r a l l y  r e q u i r e d  unless needed to p r e v e n t  
respiratory i r r i t a t i o n .  In case of s p i l l  or 
leak resulting in unknown concentration, use 
NIOSWMSHA approved supplied a i r  r e s p i r a t o r .  

Eye P r o t e c t i o n :  For splash p r o t e c t i o n ,  use c h e m i c a l  g o g g l e s  and face 
s h i e l d .  

S k i n  P r o t e c t i o n :  Use gloves r e s i s t a n t  t o  t h e  material  b e h g  used. ( i e  
Use pro tec t i ve  garments  neoprene o r  Nitrile rubber). 

. - .  - -  . .- - -. _IL-*..--_ t o  p r e v e n t  zxccsr ive  _L skin- -1 c o n s h c t ,  _ _  I . - . - -1 - 
NOTE: P e r s o n a l  p r o t e c t i o n  i n f o r m a t i o n  shown i n  S e c t i o n  C i s  based upon general 

i n f o r m a t i o n  as t o  normal uses and c o n d i t i o n s .  Where s p e c i a l  or u n u s u a l  
u s e s  or c o n d i t i o n s  e x i s t , - i t  is s u g g e s t e d  that  the e x p e r t  a s s i s t a n c e  of 
an i n d u s t r i a l  h y g i e n i s t  o r  a t h e r  qual i f ied  p r o f e s s i a n a l  b e  sought. 

1 

D. Handling and Storage Precautions 
Do not  g e t  in e y e s ,  on s k i n  o r  on c l o t h h g .  Avoid b r e a t h i n g  v a p o r s ,  
m i s t ,  fume o r  dust.  Do n o t  swallow. May hi a s p i r a t e d  i n t o  l u n g s .  Wear 
p r o t e c t i v e  equipment and/or garments d e s c r i b e d  i n  S e c t i o n  C if exposure 
c o n d i t i o n s  w a r r a n t .  Wash t h o r o u g h l y  a f t e r  handling. Launder 
c o n t a m h a t e d  c l o t h i n g  b e f o r e  r e u s e .  Use with adequate  v e n t i l a t i o n .  

Keep away from h e a t ,  sparks, and flames. S t o r e  i n  a w e l l - v e n t i l a t e d  
area. S t o r e  in a c l o s e d  container. Bond and ground d u r i n g  t r a n s f e r .  

E. Reactivity Data 
S t a b i l i t y ,  Stable 

C o n d i t i o n s  t o  Avoid Not E s t a b l i s h e d  
I n c o r n p a t i b l l i t y  (Mater ia l s  t o  Avo id )  Oxygen and s t r o n g  o x i d i e l n g  agents 

Haeardous Polymerization H i l l  n o t  o c c u r  
C o n d i t i o n s  t o  A v o i d  Not E s t a b l i s h e d  

H a e a r d o u s  Decomposition Products Carbon and s u l f u r  o x i d e s  a n d  v a r i o u s  
hvdrocarbons formed khen burnea 

Reconinie nd ed Exposure Limits: 

Not E s t a b l i s h e d  

NO. 2 Law Sulhr Distillate 1JJS44419Ci) Page 2 o r 6  
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Acute Effects of Overexposure: 

Eye: May c a u s e  mild i r r i t a t i o n ,  w i t h  s t i n g i n g  and r e d n e s s  of t h e  e y e s .  

S k i n :  May c a u s e  severe i r r i t s t i o n .  Repeated or p r o l o n g e d  c o n t a c t  nay 
c a u s e  d e f a t t i n g  o f  the s k i n ,  resulting in d e r m a t i t i s .  Dermal LD50 
for diesel f u e l  is > 5 ml/kg ( r a b b i t ) .  

I n h a l a t i o n :  Kay c a u s e  i r r i t a t i o n  to nose, throat or l u n g s .  Headache, n a u s e a ,  
dizziness, u n c o n s c i o u s n e s s  may occur.  

I n g e s t i o n :  May c a u s e  i r r i t a t i o n  t o  intestines. May c a u s e  headache,  n a u s e a ,  

LD50 €or d i e s e l  fuel i s  9 rnl/kg ( r a t ) .  

Subchronic and Chronic Effects of Overexposure: 

No known a p p l i c a b l e  i n f o r m a t i o n  

0 the r Health Effects: 

Combustion ( b u r n i n g )  of most c a r b o n - c o n t a i n i n g  m a t e r i a l  forms carbon 
monoxide. Carbon monoxide i n h a l a t i o n  may c a u s e  c a r h x y h e n o g l o b i n e m i a -  
C h r o n i c  exposure t o  c a r h n  monoxide causes f a t i g u e ,  poor memory, l o s s  of 
s e n s a t i o n  I n  fingers, v i s u a l  disturbances and insomnia.  
Carboxyhenoglobinernia i s  f r e q u e n t l y  m i s d i a g n o s e d  a s  flu. 

S e n s i t i v e  s u b - p o p u l a t i o n s  t o  t h e  i n h a l a t i o n  of carbon monoxide e x i s t .  
Carbon monoxide d i s p l a c e s  oxygen in t h e  bloodstream and t h e r e f o r e ,  can 
a d v e r s e l y  e f f e c t  people w i t h  prc-existing h e a r t  d i s e a s e ,  pregnant wonen 
a n d  smokers. 

Combustion, a normal use of diesel f u e l ,  r e s u l t s  i n  an e x h a u s t  t h a t  h a s  
been assoc ia ted  w i t h  l u n g  c a n c e r  i n  a n i m a l s .  There i s  l i m i t e d  e v i d e n c e  t o  
s u g g e s t  an a s s o c i a t i o n  hetween w c c u p n t i o n a l  exposure t o  d i e s e l  e x h a u s t  a n d  
l u n g  canccx i n  humans. 

Health Hazard Categories: 

Known C a r c h o g e n  ~ T o x i c  ~ 

S u s p e c t  C a r c i n o g e n  - - 
~ 

Mutagen - I r r i t a n t  -x - 
T e r a t o g e n  ~ - 
A l l e r g i c  S e n s i t i z e r  - ~ S p e c i f y  - L u n g - A s p i - a t i o n  Hazard 
Highly T o x i c  - - 

C o r r o s i v e  - 

s .. ~ 

T a r g e t  Organ T o x i n  -x- - h 

I 
I 

I 



First Aid and Emergency Procedures: 

E y e :  Flush eyes with running water f o r  a t  least f i f t e e n  minutes.  I f  
h r i t a t i a n  or aFverse symptoms develop, seek medical attent ion  

Skin: Immediately wash s k i n  with soap and water for a t  l e a s t  f i f t e e n  
minutes. If i r r i t a t i o n  o r  adverse symptoms develop, seek medical 
a t t e n t i o n .  

I n h a l a t i o n :  Remove from exposure. If breathing is d i f f i c u l t ,  g i v e  o x y g e n .  If 
bs-eathing ceases, a d m i n i s t e r  artificial r e s p i r a t i o n  followed by 
oxygen. Seek immediate medical. a t k e n t i o n  

I n g e s t i o n :  Do not induce v o m i t i n g .  Seek inmedia'te medical a t t e n t i o n .  

I - N a t ~ L t o  P h v s i c i a n t  - ~ ~ c - ~ v a q L I r r i n g , a - c u f f e d - . ? a d o ~ n a ~  d b - - - -  
may be performed a t  your discretion 

G. Physical Data 
Appearance: 

Odor : 
Boiling P o h t :  

Vapor Pressure:  
Vapor Density  ( A i r  = 1 ) .  

S o l u b i l i t y  in Water, 
S p e c i f i c  G r a v i t y  (H20 = 1 )  
Percent Volat i le  by Volwne I 

Evaporation K a t e  ( B u t y l  Acet'ate=l)  
viscos it f: 

H, Fire and Explosion Data 
Flash Point (Method Used) 

F l a m b l c  L i m i t s  ( X  by Volume i n  A i r ) .  

Fire E x t i n g u i s h i n g  Pied ia 

S p e c i a l  F i r e  F i g h t i n g  Procedures 

F i r e  nnd E x p l o s i o n  Hezfir-ds : 

I 

Amber l iquid 
H i l d  
300-690F (149-366C) 
Not Established 
> 1  
Negligible 

t o o  
C l  

0 . 8 7 6 2  a 6 0 ~ 0 ~  ( i 6 / 1 6 c )  

3 2 . 6  - 37.9 sus a 1 0 0  F ( 3 ~ )  

1 1 S F  ( >  46C) (PMCC, ATSM D-93) 
LEL - Not E s t a b l i s h e d  
UEL - Not E s t a b l l s h e d  

Dry chemical,  foam or c a r b o n  d l o y l c r  
( co2 ) 

E v a c u a t e  a r e a  o f  all unnecessary 
personnel. S h u t  o f f  sourcc, if 
m s s i b l e .  Use NIOSWIZSHA approvcu 
s e l f - c o n t a i n e d  b r e a t h i n g  apparatus ~ t i d  

o t h e r  p r o t e c t i v e  equipment and/or 
garments described i n  S e c t i o n  C if 
c o n d i t i o n s  warrant Hater f o g  or s p i - . ~ )  
may be used t o  cool exposed c o n t a u l e r s  
and equipment. Do not spray water 
d i r e c t l y  on f i r e  - p r o d u c t  ulll float r i ~ ~ i :  

could be r e i g n i t e d  on s u r f a c e  of - u t c i  

C n r b o n  and sulfur oxides and various 
hydrocarbons f o rmed  when burned 

No. 2 Low Sulhr Distiilote (US4441W) page 4 ar 6 



I. Spill, Leak and Disposal Procedures 
Precauti .ons Required i f  Material is Released o r  S p i l l e d :  

Evacuate  area. of all. unnecessary p e r s o n n e l .  Wear p r o t e c t i v e  equipment 
andlor  garments described i n  S e c t i o n  C if exposure  c o n d i t i o n s  w a r r a n t .  
Shut off s o u r c e ,  i f  possible  and c o n t a i n  s p i l l .  P r o t e c t  from i g n i t i o n .  
Keep out of water sources and sewers. Absorb in dry, i n e r t  m a t e r i a l  
(sand, c l a y ,  etc.). 
equipment. 

I n c i n e r a t e  ox p l a c e  i n  permitted waste management f a c i l i t y .  

T p n s f e r  t o  disposal  drwns using non-sparking 

Waste Disposal (Insure Conformity w i t h  all Applicable Disposal R e g u l a t i o n s ) :  

Shipping Nane: 
Hazard Class : 

I D  Number :  
P a c k h g  Group: 

Markin * 

Labe? I 
Placard : 

Hazardous Substanct lRQ:  
Shipping D e s c r i p t i o n :  

Packaging R e f e r e n c e s  : 

F u e l  o i l  (No. 2 )  
3 (Flammable l i u u i d )  
NA 1993 
T f f  

I I1 
F u e l  o i l  (No. 21, NA 1993 
Flammable l i q u i d  
Flammable/l993 
Not a D D l i c a b l e  
F u e l  bil (No. 2 ) .  3 (Flammable l i q u i d ) ,  NA 1 9 9 3 ,  
PG 111 
49 CFR 173.150, 1 7 3 . 2 0 3 ,  173.241 

NOTE: T h i s  product  may be reclassed as  a c o m b u s t i b l e  l i q u i d  when s h i p p e d  
d o m e s t i c a l l y ,  by land only. If reclassed as a c o m b u s t i b l e  liquid, 
t h i s  product is u n r e g u l a t e d  by DOT when shipped i n  non-bulk quantitics 

K. RCRA Classification - Unadulterated Product as n J,J"crste 
I g n i t a b l e  (DO0 1 ) 

Prior t o  d i s p o s a l ,  consult your environmental  c o n t a c t  t o  determinc 
if TCLP ( T o x i c i t y  C h a r a c t e r i s t i c  Leaching Procedure, EPA Test f l c t h o c i  
1 3 1 1 )  i s  r e q u i r e d .  R e f e r e n c e  4 0  CFR Part 261 .  

I 

Contact  inmediate s u p e r v i s o r  f o r  s p e c i f i c  instructions b e f o r e  s o r i  
is i n i t i a t e d .  Wear p r o t e c t i v e  equipment and/or  garments describec: 
i n  S e c t i o n  C if exposure  c o n d i t i o n s  u a r r a n t .  

M. Hazard Classification 
- X- This product meets t h e  f o l l o w i n g  hneard d e i i n i t i o n ( s 1  ns deflned .)', 

the Occupat ional  S a f e t y  and Health Hazard Communicat ion S t a n d a r d  ( L  r' 
CFR S e c t i o n  1 9 1 0 . 1 2 0 0 )  

- X- Combustible Liquid - f'lnmmable Aerosol - Ox id I z e  I 
I_ Compressed Gas - E x p l o s i v e  - Pyrophoric  
I Flammable Gas - X- Health Hazard (Soction F) Unst ab1 e 
~ Flammable L i q u i d  - O r g a n i c  Peroxide - Water Kcact  1; c 
- Flammable Solid 

~ Based on i n f a r n a t i o n  p r y s e n t l y  a v a i l a b l e ,  t h i s  product does n o t  meet 
any o f  t h e  hazard d e f i n i t i o n s  o f  29 CFR S e c t i o n  1910 .1200 .  



N. Additional Comments 
SARA 313 

As of the preparation date, t h i s  product did not c o n t a i n  a 
chemical o r  chemicals subject  to the r e p o r t i n g  requirements of 
Section 313 of T i t l e  111 of  the Superfund A m e n ~ t n t s  and 
Reauthorization A c t  of 1986 and 40 CFR Part 372. 

No. 2 L m v  Sulht Dktillnte (US444190) Page 6 or  b 
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J 
W D B  #: DZ40513 

1.  INOREDISNTB: (41 W/W, unless otherwise noted) 
-J 

Eydrogan ahlorlda cAa# 007647-01-0 3 5 . 2 %  
Water CAS# 007732-18-5 Balanoe 

2 .  PHYSICBL DATA: 

BOILING POINT: 142P (61.1C) 
v3cp PRE88: 
V U  DENSITft: ( A i ~ l )  1 0 . 0  
SO&. IN v: I n f i n i t e .  
SP, GRAVITP: 1.18 
APP-CE: 
ODOUR: Pungent odor. 

7 6  mmEg 8 20c 

mite to  yellow alear l i q u i d .  

3 .  FIRE AND ~ L O S I O N  HBRARn DATA: 

FLASH POINT: None 
XETHODDSED: TCC 

F- LIMITS 
LFL: Not appliaable 
m: Not appliaable 

EXTINGUIBHINQ MEDIA: 

FIRE L EXPLOSION HAZARDS: Hydroahloria a a i d  i t s e l f  Is  non- 
f~ammahh. There is, huwever, a latent fire or exploaion 
haeard due to hydrogen gas generated when aaid is in oontaat 
with metals. 

FIRE-FIGHTING EQUIPMENT: 
breathing apparatus. 

Wear positive praesure self-contained 

4 .  RgACTIVIm DATA: 

STABILITY: (CONDITIONS TO AVOID) Contaat with metals may a a u ~ e  

INCCIWPATIBILITY: (SPECIFIC MATERIALS TO AVOID) 'Avoid baee and 
aorrosive matexials- Avoid contaat with mogt mitale .  Avoid 
oxidizing material, aan oxidize to chlorine. 

qaneration of flammable conoentratione of hydrogen qas .  

ELAZARDOUS DECOMPOSITION PRODUCTS; None. 

HFleAfu)OUS POLYMERIZATION: W i l l  not  ocour. 

5 .  ENVIRONMENTAL AND DISPOSAL INFORMATION: 

ACTION TO TAJG FOR SPILLS/LEBKs: 3mall quantitieB may ba f l u s h e d  
with copious quantities of water; in aase of larger amounts, 
oontain liquid, Use limestone, lims 01: soda ash to oautiously 
neutralize sinaa aonalderable amountrr of heat and &team may be 
generated on neutralization. 

DISPOSAL METHOD: 
instmations - 

Contaat The DOH Chamical Company for fur ther  

6 .  BEALTH HAZARD DAfcA: 



8KIN #N!l%CT: 

SKIN AB8O&TION: 

8hart rringle expoaura may aau~a 'sepem skin bums. 

A single prolonged exp0~u.m l a  not likely to 
3 
3 

reeult in the material being abaorbad through ekin in harmful 
amounts. The demal LD50 has not bean datermined. 

INGE8TION: Ingestion may aauge g a s t r o i a t e ~ t h a l  irritation or 
ulaeration and severe burns of the mouth and throat. 

INHALATION; Exoensive vapor oonaentrationn are readily 
attainable and may aause serionr adverse effeat6, even death. 
Zxoemive exgo~uze may aauae eevere irritation and injury t o  
u p p r  mgpixatory traat aad lung.. 

BY8TEMIC & Q?!EER EFFECTS: Repeated ataessive exposures may uaum 
erosion of teeth and bleeding and uloatation of nom, mouth and 
Qums. Did not causa cancal: in long term animal studies- 

7 .  FIRBT A I D :  

EYES: Irmnadiata and aontlnmus irrigation with flowing watar at 
lea& 30 minutaa ie imperative, 
essential. 

Pro& mediaal aoneultation in 

SKIN: Inrmsdiata continued and thorough wa~hing in flawing water 
for 30 minutee i s  irrtperative while removing aontaminated 
clothing. Prompt me?dical aoncultation I s  emential.  

INGESTION: Do not  Induce vomiting. Give large amounts of water 
or milk if available and txansgort t o  medioal f a a i l i t y .  

1"BLBTION: Ramwe to freeh a i r .  If not breathing, give mouth- 
to-mouth resuaultatlon. If breathing l a  di f f iaul t ,  give oxygen. 
Call a phpaioian, 

NOTE TO PHYSICIAN: Corroeive. May aause etriuture. If lavage is 
parformad, suggest enQtraahon1 and/or emphagosaopia control. 
If bum ie present, treat as any thermal burn, a f t e r  
deaontamination. No s p a i f l a  antidote. Supportive aare. 
Traatawnt b a e ~ d  on judgment of the  p h p i o l a n  in responee to 
r a a t i o n a  o f  the patient. 

gxPOSuRx GUIDXLINE(S) : ACGIH TLV and OSBA PEL are 5 ppm c a l l i n g .  

VENTILATION: Contro l  airborne aonacntratians below t h e  expoare  
guideline. USS only with adequate ventilation. Local e x h a u s t  
ventilation may be n e c e ~ s a q  f o r  goma operatione. 

oomfort level8 may be axaeeded, use an approved air-purifying 
respirator. 
axgoeurcj guideline may be greatly exaeeded, um an apgrwsd 
positiva-pre~sure 8elf-oantained breathing apparatus. 

Use proteative alothing inzpervioua to thia 
material. Salaotion of ispeaifla itame suah ELB glwea,  boote, 
apron, or.ful1-body suit w i l l  depend on v a t i o n .  aa€ety 
ehmmr should be loaated in inmediate work axea. 
aontaminated ulothing before rauaa. Dispose of aontaminated 

REBPIRAMRY PROTECTION: When airborne urpoa-8 guidelines and/or 

Box emergenay and other conditiona where the 

EKIN PROTECTION: 

wash 



&ah.allont3 we of a h d a a l  goggle& OE a full-faera respfiator, 
t o  motaat  faaa and &veta w h e n  t-ei i s  anv likelihacrd of 
mplbhen 
locrated in M a t e  work area. 

Eye wash f m t a i n ' .  and 

9 .  ADDITIONAL I N B O ~ I O ~ :  

SPECIAL PRECAUTION8 TO BE TAKEN IN 
a l l  caoataat with eyes and ekin. 
vapor8 - 

" D L I N Q  AND STORAGE: Prevent 
Avoid breathing irritating 

MBDS STl!J!US: Reviewed, revised scation 9 and reissued. 

REGULXCORY INBOIIMATION: 
regulations represented). 
NO!PICZ: 
belimed to  be aoanxate a8 of  the effaative date shown abwe. 
Howevar, no warranty, a ~ r p r e ~ a  or implied, ia given. Regulatory 
requimmmts am sub)sot to  ahange and map differ from one location 
to another; it La the buyar'a rc8ponA.bIllty t o  ensure that itrr 
aativitlem aomgly with federal, state or grovinoial, and looal 
laws. Tha following nplcrifia information i8 made for the purpose of 
omplying with nflllha~ou~ fedexal, e t a t e  OE provinoial, and looal 
lawa and regulations. Sea MSD Sheet for health and safety information. 

( N o t  meant to ba al1-iaalueive--selacted 

The information herain ia presented in good faith and 

SARA 313 INFDRMATION: Thin product contains t h e  following substance~ 
subjeat t o  the reporting requirements of Saatlon 313 of Title I11 of 
the Superfund Amsndmante and Reauthorization kat of 1986 and 40  CFR 
Part 372 : 

SAJU HAZARD CATEGORY: 
EPA nHazard Categoriee" promulgated undar Sectlone 311 and 312 of the 
Supzfund Amendment and Reauthorieation Aat  of 1986 ( R M U  T i t l e  111) and 
ie oonaidared, under appliaable dsfinitione, to meet the fo l lowing 
categoxias: 

This produot has been reviewed aoaording to the 

An -d,iate health hazard 
A delayed h e a l t h  hazard 

FPHMIS INFOPMATION: The CanadIan Workplace Bagardous Materials 
Information System (W") Claseifiaation for this p r d u o t  io 

D l A  
E 



Hydkowhlorio Add/Class 8, (9.2) /UN1789/II/ERP2-0011 

ALII mO-IQN 3LBP-Q -IN I S  WED UPON W A  OB!l2AINED THE 
MAN'WFAC!l'URER AND/OR RECOGNIZED TECHNICBL SOuR[=ES. 
BELI- TO BE ACCURATE, VqlLR MAKES NO RZPREBENTA!CIONH AB TO I T S  OR 
SUPFICIENCY. CONDITIONS OF USE BEYOND WbRS COHTROL AND THEREFORE US- 
ARE RgSRONB1Bl;g TO VERIBP ?HIS - UNDER THEIR OWN OPERATINQ CONDITIONS TO 

lLsSuME ALL RISX8 OB TEEIR U8E, -LING, ANI3 D I B P O S U  OF TEE PRODUCT, OR FROM 
THZ PUBLICBTION OR USE OF, OR RELMCE UPON , INFOF&W!ION CONTAINED HEREIN. 
TH18 I " O W I 0 N  RELATE8 ONLY TO THX PRDDUCT DB8I- HEREIN, AND DOE& NOT 
RXIXCE To IT8 USE I N  COMBINATION WITH BNP OTHER WATERIAL OR IN ANY OTHER 
P-88 - 

WILE THE INPOIlwATION IS 

DETERMINE q ~ ~ l p ~ g ~  THE PRODUCT IS SWITBBL~ FOR THEIR PARTICULAR PURPOSES m THEY 

* * *  E N D  O F  M S D B  * * *  



MATHESON GAS PRODUCTS 
30 SEAVIEW D R I V E  
SECAUCUS, NEW JXRSEY 07096 
(201) 867-4100 

EMERGENCY CONTACT: 
CHRITmC 1-800-424-9300 

CAS-NUMBER 1 3 3 3 - 7 4 - 0  
SUBSTANCE : HYDROGEN 

TRADE NAXES/SYNONYMS : 
HYDROGEN GAS: WDROGEN COMPRESSED: HYDROGEN (H2); DIHYDROGEN; STCC 4905746; 
UN 1049; H2; HAT11120 

CHEMICAL FAHILY: 
INORGANIC GAS 

SOLUBILITY IN WATER: 1.821 @ 20 C V A W R  DENSITY: 0.07  

SOLVENT SOLUBILITY: S L I G H T L Y  SOLUBLE I 3  ALCOHOL, ETHER. 

VISCOSITI: 0.008957 CPS @ 2 6 . 8  C 



CYLINDER HAY EXPUDE IN KEA2 OF FIRE. 

FIREFIGDING =nu: 
( 1 9 8 7  mwENCY RESPONSE GUIDEBOOK, W T  P 5800.4).  

FOR LARGER FIRES, USE WATER SPRAY OR FOG 
(1987 EMERGENCY RESPONSE GUIDEBOOK, L)OT P S S 0 0 . 4 ) .  

FmFXGHTING : 
MOVE CONTAINER FROM FIRE AREA IF POSSIBLE. STAY AWAY FROM STORAGE TANK ENDS. 
COOL FIRE-EXPOSED CONTAINERS WITH WATER FROM SIDE W I L  WELL AFTER FIRE IS 
OUT. FOR MASSIVE FIRE IN STORAGE AREA, USE -0 HOSE HOLDER OR MONITOR 
NOZZLES, ELSE WITHDRAW FROM AREA AND LET BURN. WITHDRAW fMMEDIATELY IN 

S m m  TANICS OR C!€LINDERS, EXTINGUISH/ISOLATE FROM 0- F-BU MATERIALS. 
(1987 EMERGENCY RESPONSE GUIDEBOOK, W T  P 5800.4 ,  GUIDE PAGE 2 2 ) .  

DRY C m c A z ,  CARBON DIOXXDE OR HALON 

OF =SING SOmJD FROM VENTING SmTY DEVICE OR ANY DISCOLARATION OF 
DUE TO FIRE. LET STORAGE T m  BURN UNLESS LEAK CAN BE STOPPED: WTTIS. 

STOP F M W  OF GAS (NFPA 325H,  FIRE HAZARE PROPmTIES OF FLAMMABLE LIQUIDS,  
GASES,  AND VOLATILE SOLIDS, 1984). 

DEPARTMENT OF m S W R T A T I O N  LABELING =QUI-S 49 C m  172.101 AND 
SUBPART E: 

FLWKABLE GAS 

DEPAWXENT OF TRANSPORTATION PACKAGING REQUlRpIENTS: 4 9  CFR 173.3 04 AKD 

EXCEPTIONS: 4 9  CFR 173.306 
4 9  CFR 173.314 



INXALATION : 
HYDROGEN : 

SEE INFORMATION ON SIMPLE ASPHYXIANTS, 

EYE CONTACT: 
HYDROGEN : 

ACUTE EXFQSURE- NO ADVERSE EFFECTS HAVE BEEN REPORTED FROM THE G A S .  DUE 'Iy) 
W I D  E ~ v ' A W R A T ~ O N ,  THE L I Q U I D  MAY CAUSE FROSTBITE WTTR REDNESS, P A I N  AND 
B-D VISION- _ - -  - 

CHRONIC EXPOSURE- NO DATA AVAILABLE.  

FIRST A I D -  IT IS UNLIKELY THAT CONTACT WITH TKE GAS FORM WILL REQUIRE:  
EMERGENCY TREATMENT. IF CONTACT W I T H  L I Q U I F I E D  OR COMPRESSED GAS OCCURS, 
WASH WIT4 U R G E  AMOUNTS OF WAE-WATER UNTIL NO EVIDENCE OF CHEKICAL FSXAINS 
(APPROXIMATELY 1 5 - 2 0  MINUTES) - GET MEDICAL A T T E N T I O N  IMMEDIATELY. 
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INGEST1 ON: 
HYDROGEN: 

ACUTE EXPOSURE- INGESTXON.OF A GAS IS WNLIRELY. IF LIQUID rs SWALUWED, 
FROSTBITE DAMAGE To THE LIPS, MOUTH AND MfcoUS MEMBRANES MAY OCCUR. 

1 

CHRONIC ExeoSURE- NO DATA AVAILABLE. 

FIRST AID- IT I S  UNLIKELY TIUT E ~ R G E N C Y  TREATMENT WILL BE REQUIRED. 
IF ADVERSE EFFECTS OCCUR, TRJ%T S y H p T o W i T I U Y  AND SUPPORTIVELY AND 
GET MEDICAL ATTENTION. 

ANTIDOTE: 
NO SPECIFIC ANTIDOTE. TRZAT S m M T I C A t L Y  AND SUUPPORTIVELY. 

REACTNIrn: 
STABLE UNDER NORMAL TMPEmTURES AND P R E S S m S .  

INCOMPATIBILITIES : 
HY OROGEN : 

ALKALINE METALS: IGNITION AT EWATED T E K P E Z A ~ S .  
cAI;cIoM CARBONATE + MAGNESIUM (POWDER) : EXPUSION ON HEATING. 
CHLORINE D I O X I D E :  DETONATES WEEN SPARXED OR ON CONTACT WITH PLPlTfNUM 
COPPER (11) OXIDE: VIOCENT EXPUSION WKEN HEATED. 
DICHIBRfNE OXIDE: DETONATES ON IGNITION. 
DIFUJORODIAZENE: EXPLOSIVE REAC'rrON ABoYe 90 C. 
DINITROGEN OXIDE: SENSITIZES HYDROGEN-oXYCEN MIXTURZS. 
DINITROCEN TETRAOXIDE: SENSITIZES HYDROGEN-OXYGEN MIXTURES. 
DIOXANE + NfCmL (CATALYST): EXPLOSIVE REACTION ABOVE: 200 C. 
FLUORINE PERCHLORATE : IGNITION. 
HAIDGENS: IGNITION OR ExpIx3SIvE REACTSON. 
INTERRALOGENS: IGNITION OR EXPZASTVE REACTION. 
ISOPROPYL U O H O L  + PALulDmM: IGNITION. 
NITROANISOLE + NICKEL (CATXLYST): EXPLOSION. 
NITROGEN ( U Q U I D )  + ALKENES: MAY FORM EXPIXISTVE PRODUCTS. 

NITROGEN TRIFIXORIDE: EXPLOSIVE REACTION ON IGNITION, 

OXIDIZERS: IGNITION OR EXFLOS70N. 

NITROGEN OXIDE: SENSmIZES HYDROGm-OXYGm MfxuTREs. 

NITRYL FLUORIDE: EXPLOSION @ 200-300 C. 
NITROSYL CHIDRIDE: CAUSES IGNITION IN KYDROCEN-OXYGEN M I X T U R E X *  

OXYGEN: FXAKMABLE, EXPI;OSNE :*LtXTTRES, PARTICULkRLY IN THE PRESENCE 0 
CATALYST. 

SWNGE , 

I 

F A  
~- 

OXYGEN DIFLUORIDE: EXPIDOES IF IGmnD.. 
OZONE (SOLID): HIGIiLY EXPMSIVE MIXTURES mTH LIQUID HYDROGEN. 
PALUDXUM(I f )  OXIDE: INCANDESCES ON CONTACT. 
P U D I U M  TRIFLUORIDE: W U C E S  WITH INCANDESCENCE. 
1-PENTOL: EXPIX)STVE REACTION ON HEATING. 
POLY (CARBON MONOFUfORIDE) : DEFLAGRATION ABOVE 400 C. 
1,1,1-l"RIS (UIWKETKYL) E"E i CATALYST: POSSIBLE EXPLOSION. 
1,1,1-TRIS (KYDRO-L) MTROHZTEWE + CATALYST: WSSIBLE EXPUSION 
UNSATURATED HYDROCARBONS: HYDROGENATIOH OF UNSATURATED HYDROCARBONS 

PRESENCE OF A CATALYST H A Y  PROCEED W I T H  EXPWSIVE VIOLENCE IF C O N D  
ARE NOT PROPERLY C O N T R O U D .  

XENON BEXUWJORXDE: VIOLENT REACTION. 

IN THE 
I T I O H S  



DECOMPOSITION: 
NONE HAZARDOUS. 

MAT11120 PAGE 0 5  OF 07 

POLYKERIZATION: 
? I . A Z ~ U s  WLYMERXZATION HAS NOT BEEN REPORTED TO OCCUR UNDER NORMAL 
TEMPERATURES AND PRE23SURES. 

**STORAGE** 

STORE IN ACCORDANCE WITH 29 CF'R 1910.103. 

PROTECT AGAINST PHYSICAL D W G E .  OUTDOOR STORAGE IS PREFERRED. SEE NFPA 

OCCUPATIONAL SPILL: 
SHUT OFF I G N I T I O N  SOURCES. W NOT TOUCH SPILLED MATERIAL. STOP LEkK I?? you 
( X N  Do IT WITHOUT RISK. USE HATm SPRAY TO REDUCZ V A W R S .  I S O U T E  kREA UNTIL 
G A S  HAS DISPERSED. NO SMOKXNG, FLAMES OR FIARES IN HAZARD AREA! KEEP 
UNNECESSARY PEOPLE AWAY; ISOLATE HAZARD ARE3 AND D E N Y  ENTRY. VENTILATE 
CLOSED SPACES BEFORE ENTERXNG. 



VENTILATION: 
PROVIDE CENERAI. DIXJJTION VENTILATION. 

RESPIRATOR: 

ANY SUPPLIED-AIR RESPIRATOR OPERATED IN PRESSURE;-DEMAND OR OTHER W S I T I m  
PRESSURE MODE. 

\ 
A-VY SELF-CONTAINED BREATFIINC APPARATUS. 

FOR FIREFIGHTING AND OTHER YXKEDIATELY DANGERQUS TO LIFE OR HEALTH CONDITIONS: 

SELF-CONTAINED BREATHING APPARATUS WITH F[TLI; FACEPIECE OPEXATED m 
PRESSURZ-DEMAND OR OTHER POSITIVE PRESSURE MODE. 

SUPPLIED-AIR RESPIRATOR WITH FULL PACEPIECE AND OPERATED IN P R E S S U R E - D m D  
OR OTHER POSITIVE PRESSURE MODE IN COMBMATION WITH AN AUXILIARY 
SELF-CONTUNED BREATHING APPARATUS OPEAATED IN PRESSW-DEMAND OR OTHER 
P O S Z T I m  P R E S S W  MODE. 

CLOTHING : 
FOR I-= c;As paw, PROTECPW CUXMTNG NOT REQUIRED. 
IF CONTACT WITK THE LIQUID FORM IS P O S S I B L E ,  EMPMYEE MUST WEAR = P R O P R I A E  
PROTECTIVE CIB"HING AND EQUIPMENT TO PRFVENT S m N  FROM m E Z I N G .  

GLOVES: 
WEAR FULL PROTECTIVE, COLD INSUtATING GMVES. 

EYE PROTECTION: 
FOR T7-E GAS FORM EYE PROTECTIOH IS NOT R E Q U I E D  BDT RECOMMENDED. 
m m  7TiER.E Is ANY POSSIBILITY OF CONTACT WITH THE L I Q U I D  FORH, EMPWVFr MUST 

SUBSTANCE. CONTACT LENSES SHOULO NOT BE WORN. 
WEAR SPLASH-PROOF SAFETY GUGGLES AND A FACESHIELD TO P m  CONTACT . + I L ' H  TL3iIs 

A m O R I Z E D :  MAWESON GAS PRODUCTS; No DISTRIBUTION EXCEPT As REQUIRED BY L A W .  
%:ATION DATE:  03/07/90 RFVISfON DATE: 06/26/90 

-ADDITIONAL INFORMATION- 
* m m E S O N  MAKES NO WARRANTIES, GUARANTEES OR REPRESENTATIONS OF ANY K I N D  OR 
NATURE W I T H  RESPECT TO TEE PRODUCT OR THIS DATA, EITKEX EXPRESSED OR l X ? ~ E D ,  



mT1112 0 PAGE 07 OF 07 
AND WHETNER ARISING BY L A W  OR O m W I S E ,  INCLUDING Btfl! NQT LIMITED TO ANy 
IMPLIED WARRANTY OF PERSONAL INJURY, PROPERTY OR OTHER DAMAGES OF ANY NATURE 
WHATSOEVER, WHETHER SPEC%, INDIRECT, CONSEQUENTIAL OR CONPENsAmRY, DIRECTLY 
OR INDIREeTLY RJBIJLTING FROM THE: PUBLICATION, USE OR RE== m N  THIS DATA* 

\ 



Dcxription (Ori&T[Jses): Uscd in thc production of chlorides; in r c r ~ n g  olt  in Lhc production of tin and tantalum; 
for thc neutralization of b a a ;  for pickling and cleaning metal producb; for oit- and gas-well trcauncnts: and in removing 
scale from boilm and heat-txcbgc cquipment N F F A  

HMIS 
Other Designations. Aqumus Hydrogcn Chloride; Muriatic Acid; H C V Y O ;  CAS No. 7647-014 H 3  R I  

s 4  R O  
PPG ~~ 

hlanufacfurer: Conbct your mpplim or dishbutor. Ccnsult Ihc lacs1 cdition of Ihc Ckmicalwcck 
F O  1 4  

SECTION 2. INGREDIENTS' AND HAZARDS 
Hydrogen CWoridt. C A S  NO. 7647-01-0 

Wakr 

*Impurities such as irou. chlonnc. and traccs of organic mawr may bc 
plrsmt in small amounts. dcpcoding on thc grade of &id. 
" See  NIOSH, RTECS (MW4025000). for additional data wilh rcfct-coccs LO 

rcpmductivc and mutagenic cffccts. Conlinuc to monitor NIOSH. RTECS 
(MW40300000), for toxicity data on hydrvcNonc acid iKcN. 

7 0  

38 or Less 

B almcc 

*Sescct.E K 0 

EXPOSURE.. LIMITS 
OSHA PEL 

Ceiling- 5 p p u ~  7 mg/m' 

ACCIH TLV, 1988-89 
TLVCciling: 5 p p 4  7 mg/m' 

ToxJcity Data.. 
Humm, Inhalation. LC,: I300 ppm (30 M m s )  
RaL Inhalation, LC,: 3 124 ppm ( 1  Ib) 
Rabbi4 Oral, LD; 903 mglkg 

- -  
SECTlON 3. PHYSICAL DATA 
Doilinz Point: 227'F (109'C) (20.22%) 
Alclting Point: -8S'F (-65'C) (20 69%) 
Vapor Density (Air = 1): 1268 
pH:  Stmug Mineral Acid 70 Volafflc by Volutnc: C a  100 

Molecular \['eight: Nor Apphcablc 
Solubility in \Yafer (a): Complclc 
Specfic Gravity ( Y O  = 1): >1 

-" 
Ternperamre 



30A HYDROCHLORIC ACID 11/88 

ncludlng intubation. may bc rcquucd as an m l y  mtcrvcntioo. 

SEC'I'ION 7. SPILL. LEAK, AND DISPOSAL PROCEDURES 



! 



-US DECOMPOSmONPRODUCTS: C ~ r t ~ n  moooxide; Q ~ O T I  dioxide 
. - '  

, . I .  

, , I  - 

I 



Hbnuf acturad by Y 

9 EAST 140TH STREET 
U C O N O X ,  XNC* 

W YOIuct HY 10016 

NO DATA 
HO DATA 
1.075 

7ROPORTJONS 
YELLOW LIQUID, N E m Y  ODORLESS 



I 



Page: 1 
Rev. Date I 08/09/89 

__ 
w, D i V h i O n  of The BOC Group, mc. Telephoner (201) 464-8100 
575 Xauntain Avenue 
n y  Hill, NJ 07974 

Emergency Cantact:  m C  
Emergency Phone Numberr (800)424-9300 

BEcItIdps e1 - m a m r F I ~ T 1 0 2 J  

Product: METEUWE XN AIR a.oool% TO 2 - 5 3  

CAS Number: Not Established 
Product Cadet HSDS CODE G-349 
Chdcal Famil t Qas Mixture 
mamica FomuL:  cH4 in A m  

Component: AIR 
CAS Number: Rot Established P e r c e n t  of f ixture:  97,5000 to 99,9993 

companankr mT”E 
CAS e r :  74-02-8 

Simple Asphyxiant 
levels above 19.5 

Percent  of Mixture :  0.0001 to 2 . 5 0 0 0  - maintain oxygen 
percent 

--. 

8ECTZON #3 - PfIySIcrAI; DbTA 

s01ubil i ty  (azo) z Negligible 

1 

Appearance 

A colorlass gas 

Odor 

Odorless gas 
- 



Ff 

Never b t r M u c o  dntncnt or 011 into tha eyes without medical advice1 In 
cas8 of rmezfng or cryogenic *bumsu cawed by rapidly evaporatin l i q u i d ,  
DO NOT WASH THE &YES WITH HOT OR EvEH TEPID HATER1 
so- of contamination. Open eyelida wide t o  allow liquid to evaponta.  xr 
pain is present, refer the victim to an a p h t h a h o l o g i s t  for traatznant and 
follow up4 If the victim cannot tolefate light, protect the ayes w i t h  a light 
bandage 

R e - 8  V i c t i m  s rom e a  

BECTIOY 47 - SPILL, a, L DISPOI~AI, PROCEDURES 

Steps ta be Taken in The &'vent ai: S p i l l s ,  k a k s ,  or Release 

Evacuate all personnel t r c r m  a f f o d a d  area. Use appropriate protectivc 
equipment. If a leak is in user's aquipment, be certain to 
an inert gas p r i o r  to a t t e m p t h q  repairs. If leak is in con ! airier or 
container valve, contact -C f o r  amergency assistance o r  your closest 
Airco l o c a t i o n .  

urge p i p i n g  w i t h  

Wasta Disposal Metha& 

Do ~t attemp to dFsposa of waste or unused q u a n t i t h s .  Return in the 
shipping con ainer PROPERtY LABELED, mTR ANY VALVE OUTLET PLUGS OR CAPS 
SECURE AND VALVE PROTECTION CAP IN P U C E  to Airco f o r  proper disposal. 

h 



H a t e r i a l  S a f e t y  D a t a  S h e e t  

m m  M AIR 0.0001% TO 2.5% 

m e r  -1OEiVU m t  : 6 (car) 
Upper Wcplosive Limit  : 15 (cH4)  

Page: 2 
Rev. Date 
Oa/09/8 9 

Fire and explosion BazaraS 

Should flame be axtlnguished and flow of gas continue, increase v e n t i l a t i o n  
ta  prevent flammable mixture farmation in low areas or pockets. 
ExthguA8h;ing Media 

W a t e r ,  -on dioxide, Dry chemical 

spaaial Fire Pightlnq Instructions - 
Xf paaaibla, s t ~ p  the flow of qaa mixture. use water spray to cool 
ourrounding containers. 

SECTZOP 45 - EZPOBW a d  m C T S  - XXXALATION I 
Routas Of Bcpa8ut.e - Inhalation 
Hethane is a s b p l e  asphyxinnt, 
greater than J9.S percent a t  normal amoaphazic pressure which is equivalent 
to a part ia l  pressure of 135 rum Hg. 
High cancentrations of t h i s  gas mixtme so as to exclude an adequate supply 
Of oX&len t o  the lungs causesi dirriness,  Beepar breathing due to a i r  hunger, 
posa 

Hethane i n  A i r  is relatively inactive b i o l a g i c a l l y  and essentially nontoxic; 
therefare, the majar hazard fs the exclusion of an adequate supply of oxygen 

Fir& Pdd - Inhnlation 

Oxygen levels should be maintained at 

e nausea and eventual unconsciousness. 

to the lungs. 

P R O W  EEDIcAf, A m I O N  I S  m T C I R Y  CASES OF O?lEREC!?OSIJRE. RESC[JE 

vi&d.mS should be UsIsted to an uncankaxdna-d area and inhale fresh a i r .  
Quick ramoval from the CtYntamhatad area is mast important. .  
pasam should be moved ta an uncontmdnated area, and if breathing has  
stop a, administar artiricfal resusaltation and supplemental oxygen. 

PERSONNEL SHOULD BE EQmPPED WITH S E L F - C O N T m D  BREATIULNG APPAFSTUS. 

uncanscious 

Fu A er treatment ahauld be symptomatic and supportlve. 

h 



SARA Eazard Classes: Sudden Relc46e of Pressure Hazard 

So& w i t h  fQrC8d vantilation. 

z ~ c a l  exhaust to pravent aacumulation above the eiposure Limit. 

~ e c b a n i & . i n  accordance vith electrical codes. 

Eye m o t e i o n  

Snf'ety gomles or glaases. 

skin -taction 

P l a s t i c  or rubber glwss  

Respiratory Protection 

easitiva pressure air l ine  w i t h  mask or self-contained breathinq upparutus  
should be available f o r  emergency use. 

Othar Protaction 

Safety shoas, safety 8hawer. 

- 
storage & EIandlhg Conditions 

.- 

088 only Fn well-ventilated areas. 
place unless container is secured w i t h  valve 
point. Do not drag, s l i d e  or roll TlInderEl. [se a 8UFtahle hand truck f o r  
cylfnder lnwvament. Use a pressure reducing regulator when connecting c y l h d e r  
to lower ressur@ ( 4 0 0 0  psig) piping or systems. Do not heat c y l h d e r  by any 
meam ta %~arease the dhcharge rate of product from t h e  
check valve or t r a p  in the discharge l i n e  to pravent hnznzaus back f l a w  i n t o  
the cylinder. 

Protect cylinders fram physical damage. Gtore in cool, dry, wail-ventilated 
area of nan-combustibla constmatian avay from heavily trafrlcked areas and 
emergency a x i t a .  Da not allow the temperature where cylinders are gtared to 

Valva protect ion caps m u s t  remain in 
rotectian o u t l e t  pipad to USE 

U n d e r .  Use a 

h 



F I E  No. 841 05/22 ;96 12:B 1D:Wm 

~ a t a r i a l  S a f e t y  ~ a t a  s h e e t  

I rnmmgx xbl AIR o.ooaia TO 2.s% 

Page: 5 
1 

Rev. Date 
0 8 / 0 5 / 8 9  

B x c T I a  I 1 0  - B E t T P P ~ G I ~ 0 R ; M A T T O I  ! 
Proper Shippins Name: Campressad Gas NOS 

Hazard Class1 Non-flammable Gas 
DOT Identification Number! mi956 
Ixn: Shipping -el: Non-Llaruma,ble Gas 

I _ .  . 
I BECTIOB tll - msc co-8 5 BEma WCmtmmaTIOPT 

Kethana and A i r  a r a  non-corrosive nnd bay be uaed vith any common structure1 
material. 

I 

Enrth-grPund and bond a l l  l i n e s  and equipment associated with the product 
Syrstm* Electrical s i p m e n t  should be non rk inq  or explosion- 

been fllled by the owner or w i t h  h i s  (atten) consent, is a vialat ion of 
Fedaral  l a w  (49CPR). 

Comprescecl gas cylh r ers should not ba refi p" led except by q u a l i f  
of campressed gases. Shipments of a co ressed gas c y l i n d e r ,  

I DfBCXdIXER OB EXPaEBSED AM, =LIED m f E 8  

Althaugh reasanable care: has been taken in t h e  Ereparation of t h i G  document, 
we e x t a d  no warrantfas and make no represantnt o m  as to the  accuracy 
aoprplcteness a f  the infarmatian oontained therein and assume no 
r a s p o n s f i i l i t y  regarding the suitability  o f  ? a i s  inronnatian f o r  the user's 
htanded urposes or f o r  the consequences of its use. Eaah individual should  

particular g q a s e  ( 8 )  . make a da ! emination as to the suitability of the Information f o r  their 



TEXACO INC. 
INDUSTRIAL HYGIENE, TOXICOLOGY, AND MATERIAL 

31986 SAFETY DATA SHEET 

NOTE NO REPRESENTATION IS W E  AS TO THE ACCURACY OF ME INFORMATION- 
HEREIN. SEE PAGE 7 FOR CONDITIONS UNDER WHICH DATA ARE FURNISHED., 

[Trade Name and Synonyms 

01691 DIESEL ENGINE OIL 13 
Manufacturer's Name Emergency Telephone No 

Texaco Inc. (914) 831-3400 ext. 204 
Address 

P . O .  Box 509 Beacon, NY 12508 
Chemical Name and/or Family or Description 

Diesel  Engine Oil 
THIS PROOUCT IS CLASSIFIED AS. NOT HAZAROOUS 

- HAZARDOUS BY DEFINITION NO.(S) ON ATTACHED EXPLANATION SHEETS 
WARNING STATEMENT: 

WARNING! AVOID SKIN CONTACT WITH USED MOTOR OILS 

Protective Equipment (Type) 
Eyes: Chemical type goggles or face shield optional. 

Skin: 

I 

Exposed emp,loyes should exercise reasonable personal cleanliness; 
t h i s  includes cleansing exposed s k i n  a r e a s  several times daily 
with s o a p  and water, and laundering or dry cleaning soiled work 
clothing at l e a s t  weekly. 

Inhalation: None required i f  exposures are w i t h i n  permissible concentrations; 
see be 1 ow e 

Ventilation: Adequate t o  meet permissible concentrations. 

I Permissible Concentrations- 

5 mg/cubic meter of air f o r  mineral oil mist averaged over an 
8 hour daily exposure (ACGIH 1984-85).  

First Aid 
Eves As w i t h  most foreign m a t e r i a l s ,  should eye contact occur, f l u s h  

eyes with plenty o f  water. 

None considered n e c e s s a r y .  ! Skin 

Ingestion None considered necessary. 

1 tvhatation None considered neces sa t -5 ' .  

Other Instruciions None.  

N.D - Nor Determined N A - Not Applicable 



Effects of Exposure 
Acute: 

Eves: B e l i e v e d  to be minimally irritating. 

Skin Believed t o  b e  minimally irritating. 

Respiratory System: B e l i e v e d  t o  be minimally irritating i f  n o t  in excess of per- 
missible concentrations; s e e  page 1. 

Chronic N . D .  

Other- - 

Sensitization Properties: 

Median Lethal Dose  LD,, LC 5Q )(Species) 
Believed to be > 5 R / k g  ( r a t ) ;  practically non-toxic 

Believed to be > 3 n/kR (rabbit); practically non-toxic 
N.  D. 

Irritation Index. Estimation of Irritation (Species) 

Flammable Limits (%I 

Products Evolved When Subjected to Heat or Combustion 

Lower N. D- 

Carbon monoxide and c a r b o n  d i o x i d e  may b e  formed on burning in 
limited air s u p p l y .  

R e c o m m e n d e d  Fire Exr inguish ing Agents And Soecial Procedures 
According to t h e  National Fire Protection Association G t i i d c ,  u s e  

w a t e r  spray, d r y  c h e m i c a l ,  foam, ot c a r b o n  dioxide. 
W a t e r  o r  f o a m  may c a u s e  frothing. Use w a t e r  t o  cool fire-cxposed 
containers. If a leak or s p i l l  h a s  not ignited, use w a t e r  s p r a y  
t o  d i s p e r s e  t h e  v a p o r s  and t o  p r o v i d e  p r o t e c t i o n  for p e r s o n s  a t  

tempting to s t o p  t h e  leak. 
Unusual or E x ~ l o s ~ v e  Hazards- 

Nnne. 

I 1 
N.0 - Not Determined N.A. - Not APPllClble 

-, - C r m a f m r  Thnn r - Less Than 7 



Waste Disposal Method 
Under RCRA, it is the responsibility of t h e  user of products t o  
determine, at the time of disposal, whether product  meets RCRA 
criteria for hazardous w a s t e .  This is because product u s e s ,  
transformations, mixture ,  processes ,  etc. may render the result- 
ing material hazardous.(See Remarks for Waste Classification.) 

Contain splll i f  posstble. Wipe up or absorb on sultable material 
and shovel up. 

Procedures in Case of Breakage or Leakage. (Transportation Spills Call CHEMTREC (800) 4 2 4 ~ 9 3 0 0 )  

Remarks: Waste Classification: P roduc t  has been evaluated for RCRA charac- 
t e r i s t i c s  and does not meet criteria of a hazardous w a s t e  i f  
discarded in i t s  p u r c h a s e d  form. 

WARNING! AVOID SKIN CONTACT WITH USED MOTOR OILS 

Used gasoline m o m  oils have caused skin cancer in labora- 
tory animals when repeatedly applied and left in place be- 
tween applications 
In case o f  skin c o n ~ a c l  promptly wash thoroughly with soap 
and water 
Oil-soiled clothing should be cleaned before reuse 

Requnements for Transportation. Handling and Storage. 
Minimum feasible handling temperatures should b e  maintained. Periods o f  
e x p o s u r e  t o  high remperatures should b e  minimized. Water contaminat;on 
should b e  avolded. 

DOT Proper ShiDPing Name N . A .  
DOT Hazard Class O f  aoollcable) N .  A. 

Specific Gravirv * 29 . (H O= 1 1  Vapor Densiiy N.D. (Air = 1 ) 

Appearance and Odor nark p a l e  l i q u i d  

2 

Hazardous Polvrner izat inn i  i3ccur X 33 not Occur 

The Material Reacts Violentlv With ( If  oihers 1s checkec below, see additional Comments on page 6 tor r u t h e l  detaflS; 

Air Water Hear Strong Oxidizers Others None of These 
X 

N.D. - Not Determined &.A. - Not Aoalicahle 



Chemieal/Common Name CAS No. Exposure Limit Ranize in ;I 

eAdtv. Pkg. containing calcium phenolate, 11.00 - 19.99 
Solyen:-deuaxed heavy paraffinic petroleum 64742650  5.0 mg/m3 TWA 35.00 - 49.99 
S e v e r e l y  solvent-refined hydrotreated heavy 5.0 mg/m3 TWA- ACGIH 35.00 - 49.99 

alken 1 succinimide 

distillates 
64742525 

naphthenic petroleum distillates 

*Hazardous according to OSHA (1910.1200) or one or more state Right-To-Know l i s t s .  

A 



01691 

WARNING! AVOID SKIN 

Used gasoline motor 

DIESEL ENGINE O I L  13 

CONTACT WITH USED MOTOR OILS 

oils have caused skin cancer in l a bo ra -  
tory animals when repeatedly applied and l e f t  in place be- 
tween applications. 
In case  of skin contact, promptly wash thoroughly with soap 
and water. 
Oil-soiled clothing should be cleaned before reuse. 

Range in % Chemieal/Common Name CAS No. 
eAdtv. P k g .  containing calcium phenolate, 11.00 - 19.99 

Solven Y -dewaxed heavy paraffinic petroleum 64742650 35.00 - 4 9 . 9 9  

Severely solvent-refined hydrotreated heavy 6 4 7 4 2 5 2 5  35.00 - 49.99 

alken 1 succinimide 

distillates 

naphthenic petroleum distillates 

*Hazardous according t o  OSHA (1910.1200) or one o r  more s t a t e  Right-To-Know l i s t s .  

HHIS 
: 0 Reactivity : 0 . -  Health 

Flammability: 1 Special 

CAUTION Misuse of empty containers can  be hazardous Empty containers can be hazardous i f  used to store toxic f l a m m a b l e  
or reactive materials Cutting or welding of empty containers might cause f i re  explosion or toxic fume5 f rom 
residues Do not pressurize or expose to open f l a m e  or heat Keep contarner closed and  drum bungs in place 

HEALTH EMERGENCY TELEPHONE (9 141 8 3  1 - 3400 (EXT 204)  
~ 

I For Additional Information Concerning- 
I 

Texaco Inc. I 
3400 (EXT.204) 2000 Westchester Avenue 



I STATE OF MICHIGAN CRITICAL KATERIALS ACT (REVISED 1985) 

I 

I 

T o  determine applcabi l i ty  or e f f e c t  of any l aw  or regulation wi th respect to the product,  users should consult his 
legal advisor or the appropriate government agency Texaco does not undertake to furnish advice on  such matters 

~ ~ 

R. T. Richards T , t l e M g ~ .  h v .  Conservation & Toxicology BY 
Date 01- 10-86 0 New Revised. Supersedes 11 -06-85 

N.D. - Not Determined N.A. - Not Aoolicable 



f -_ I 

- .  
- 
v 1 1 1 1 1  

I -- 

1 
. c I  

C 0 
d 

3- 
0 3  

I 
I l 

.- 



s 
6 
I 

t -  
U 

@ 

r--,--t-l - -.".-- 

i -1 

L , -  J 

--- 



I I i: 



__ . -- . . . . .  ............. . . .  .. 

__. . - ..... . .  - . .  .. .- --- ..... . - ..... - . . . . .  -. ... . .  - 

. ..... . . . .  ....... - .  .. . . . .  ........... ......... 

... - .... . ..-.- .. . . . -. ... . .  

........... . . .  ___ .. ...... _- -___. . . . . . . . .  .- x___ -- ..... 

....... - ... 
-- ....... .... . . .  _- ..... - _ _ _  . ...... ........ 

. . . 
. - __ .... - ..... _. . -_ . . . .  - .. . . . . .  ....... . . .  



.... 

. , I  . . .  , 

................ - 
........... , . . . . . . . . .  .... -, - .... 

.... ......... .... - - -  ..... - . . - . .~ ... ~ 

, , , . . ,  , .  



. .  . . ".- ' 

. .  - .- , 

. .  
* I ' 

. . . . . . . .  . . . .  . . . . . . .  . . . . . . . . . .  . . .  - .  ... ,.:*, , : *  - 
. -  . . .  -. . 

, , -  

. -  .., . f . .  

Fe r r d  Lg as 

MATERIAL SAFETY DATA SHEET 
On0 Ciberly P i a m  * Ciberly, M O  640611 

PROPANE 
Section I 

Suppl ier 's  Name: 

Address :  

Ferrellga.; 

Onc Liberty Plaza 
Liberty. MisSoull 64068 

24  Hour Emergency Telephone Number :  

Telephone N u m b e r  for Inlormalion 

CHEMTREC 800 424.9300 

(816) 792-1600 

Date  Prepared: 
6/01/93, replaxs M S O S  dared l O l O l / R ~  

I Sect ion II - Hazardous Ingredients/ ldent i ty  Information I 
H ~ z a r d o u s  Component: 

Propllr1c (74.98.6) 
NFPA Haza rd  H a t i n g  

Propef ,';hipping Name: Liquefied Pelrolccr,I-i (<ax 
H .3 z a rd o u s C I as si  f I c a f ion : " F I a 1 1  in 13 b I e G as ' 
OOT Identificaliorl: UN 1075 
I.abPl(r;) k7~iquirud: Flammable Gar,, (;IssE. 2 1 

1 - sllqtll 4 - Severe 
3 - Serious 
2 --- Moduralt: 

0 -- hllrlinla! 

Boiling Point :  - -  4 4  -1. 

V ; I p o r  P r e s s u r e :  208 p:;io ( r n h A )  C<U 100 "F: 

Vapor O e r i s i l y  (A i r  = 1): 1.52 

Solubl l i ly  in Wntcr: S l i g h t l y  

i l lquid 10 Vapor Expansion Rat io :  1270 

Vula l i lcs ,  h y  Volume:  100 

-- .. .. ., . . . . . .  ..., ~ .. ~ 

I Section IV -I F i r e  a n d  Explosior i  Hazard [>at;) 
. ........ 
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lability: Slade 
,ondlllons to Avold: Heat s p a r k ,  llame and bulld-up 01 static electricity. Prevonl vapor accumuiallOn 
lncomperlblllty (Materials Io Avold): Strong Oxidizers 
H a r e d o u s  Oecompositlon or Byproducls: Carbon Monoxide 
Hazardous Polyrnerlzatlon: Will @ Occur 
NFPA Hazard Ratlng = 0 (Slable) 

Routc(s) of  Entry: Skln + Frostbite (Primary) 
Health H a z e d s  (Acute and Chronic): Classiliod a6 a simple asphyxiant. minimal oxygen content should be 195% by 

voiurne under  normal atmospheric conditions (ACGIH). Central nervous system depressant. M a y  cause anemia and 
irregular hean rhythm. 

h n g s  - Inhalation (Primary) lngestlon - NIA 

Carcinogenlclry: Non-cercinogcnic NTP:  N/A IARC Monographs: N IA  OSHA Regulated: N IA  
S i g n s  znd Symptoms ol Exposum: High concentration can lead 10 symptoms ranging from dizziness to anesthosia 

Medlcal Condit lons Gcncrally Aggravated by Exposure: Caution is recommended lor personnel W i t h  pre-exisling 

E m c r g e n c j  and First Ald Procedures: Remove to fresh air. If not breathing. administer air, oxygen Or CPR. 

NFPA Harard Ratlrig.'z. -1 - (Slightly Toxic) 

and respiratory arrest i f  inhaled. Eyes can be modararely irritated. 

central nervous system or chronic respiralory diseases. 

Skin - kccp affected arc3 warm and submerge in lukewarm water. Flush eyes immediately with warer. 

, i e p s  lo B e  Taken In C a s e  Marerlal  I6 Re leased  or Spllled: Keep public away. Shut  off gas supply. Elimirinie 
Sources of Ignition. Vontilale aroa. Oispersa with water spray. Contact betwaan skin and lhese gases can cnuso 
freezing of tissue. 

Waste O i s p o s o l  Method: Conlrollcd burning in compliance with applicable codes and laws. Contact supplier. 
P r c c a u t i o n s  to Be Taken In Handllng and Storlng: Keep containers away from haat sources and store containers 

I J ~ J f l ~ h t  position Containers should no[ be dropped. Container temperature should not exceed 130°F (54.4 c). 
O t h e r  Prccaut ions :  Close container service valvo w h e n  not in use and whon empty. Install protective cap when no[ 

connoctod for use. containers, even those that have been emptiod. can contain explosive vapors. Do not Cut. drill, 
grind. wold or perform similar operalions on or near containers. 

R r s p l r a l o r j  Prntec t lon  Use NlOSH or MSHA approvod equipmen1 w h e n  ;iirborno oxposure lirnils are  evcUfid:'(> 
Ventllatlon: Provide adoqusto vcnlila[ion w h e r e  {his product I S  used IO meet TCV rcquiremcnts and 10 keep C O P ( , ~ ~ ~ ' ~ ~ I  

[Ion in air below 25% of the L E.L. Mechanical ventilalors m u s t  meet N E C requirernnnts lor beirig oxpl0:;lO~~ Prfiol 
Protec t ive  Gloves. lrnpOrVlOUS olastic or neoprene-codfud canvas 
Eye Pmtcctlon: Chemical-type goggles and face shield 
Other Pro tec t ive  Clothlng or Equipment. NIA 
WorklHyglenlc Praclicss: Avoid breathing gas Su(;uro arid CV&UA!C area 1 1  gas is srriollod 
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I Section IX  - EnvironmsntallRegulatory Information 
/ 

! 

ha lollowing inlormalion m a y  be uselul  in complying with various stale and federal l a w 5  and regulations under 
various environmental slalule s: 

Reporlablc  Qusnf i fy (RQ), E P A  Regula l ion 4 0  CFR 302  (Cercla  Sect ion  102):  NO R O  fur [rrOr. l t iCt O f  any Constitucnl 

Threshold P l a n n i n g  Quan l i t y  (TPO), EPA Regulalion 40  CFR 355 ( S A R A  Sections 301-300) NI, TPO for producl Or Sny ! 

! 

grpAtcf r h m  1% or 0.1% (carcinoycn) 

constituent grciilcr \ l \ ~ n  1% or 0 1% (carcinogen). 

qrealer than 1% of 0.1% (carcinogcn). 
Toxic Chemical Rolcase Reportlng. €PA Regulal ion 40  CFR 377 ( SARA  Section 313),,Nn I O S I C  chsmical I S  prcSCrlt 

Hazardous Chemical Reporting.  €PA Regulalion 4 0  CFR 370 (SARA S e c t i o n s  311-312) 

Acute C h ra nl c Fire Pressure Reacflve 
Hazard Hazard Hazard Not Applicable EPA Hazard Classification Code:  Hazard Hazard 

OSHA Hazard Delerminalion: This  nisrerial is hazardour, as  del i f led by OSHA'< Hii/,>iil Colnniunisa l ion  Staridaid, 

xxx xxx xx x 

?QCFR 1910 1200 

i ............. . .  . . 

i r- .__ ?.---,-A I 

1 .- - 

Disclaimer of L iab i l i t y  I 
... 
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727 saath 13th Strut -32-9306 
om ah^, Ncbnska a102 FAX 402-341-8654 

MATERIAL SAFETY DATA SHEET 
ID- (As doHW millst) o s ign i f id  Bdvcrsc cffats me 
s I [ E R R A A N - m x E ~ o o L A N T  ' e & anti 'pated caditions of normd ILK. 

SKIN CONTAW. 

R* pro1 
PRODUCT CODE: SIOlAF6P tlahngtalh- eoftcningofb 

4 -&e 

safc B m d s  CArpKtian 

Bmcrgcncy (402)241-9397 

2849 Riva Road 
Council B l a  IA51Ml 

Information (800) 432-9306 
Q~CU@W (800)424-9300 
Rcviscd: 08-18-94 

. __I-__. .. - ~ 

1 



Flammable or Explatvc Limits ( a p p r o k k  % t)y 
volumc in air) LIZ: 2.4 UEL: 17.4 

PRECAUTIONS M BE TAKEN IN W L I N O  
AND STORAOE Store m t&dy c l d  and yxqxrly 
vcnted ombmss, away-hm h d  sparks, o F n  Llamc, 
and hwrg a g e  

7 
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@ 
USA and WORLDWIDE 

September 29 ,  1 9 9 5  

Material Safety Data Sheet 

UNLEADED REGULAR GASOLINE 
(Including Reformulated) 

+ piloNE--mmElE .._ _-.I__.i-d ... A_-*_-- 

PHILLIPS 66 COMPANY Emergency: ( 9 1 8 )  6 6 1 - 8 1 1 8  
A Division of P h i l l i p s  Petroleum Company General MSDS I n f o r n a t i o n '  
Bartlesville, Oklahoma 7 4 0 0 4  (918) 661-3709 

For A d d i t i o n a l  HSDSs: ( 9 1 8 )  6 6 1 - 3 7 0 9  

A. Pvoduci Identiflcatiori 
Synonyms : 

Chemical Name: 
Chemical F a m i l y :  

C h e m i c a l  Formula!  
CAS R e g .  No. : 
Product No : 

Motor Fuel; P e t r o l  
M i x t u r e  
H y d r o c a r b o n  
Mixture 
Mixture 
1 2 0 5 0 ,  1 2 0 5 1 ,  12750,  1 2 7 5 1 ,  1 2 0 8 0 ,  1 2 0 8 1 ,  1 1 0 5 0 ,  110.51 
1 2 1 8 0 ,  12181, 1 2 1 7 0 ,  1 2 1 7 1 ,  1 2 2 8 0 ,  1 2 2 8 1 ,  1 2 2 7 0 ,  1 2 2 7 1 ,  
1 2 3 8 0 ,  1 2 3 8 1 ,  12370, 1 2 3 7 1  

P r o d u c t  and/or Components Entered on EPA's TSCA I n v e n t o r y :  YES 

This p r o d u c t  i s  in U.S. commerce, and i s  l i s t e d  in t h e  Tox i c  Substances 
C o n t r o l  A c t  ( T S C A )  I n v e n t o r y  of Chemicals; h e n c e ,  it may be subject t:o 
a p p l i c a b l e  TSCA provisions and r e s t r i c t i o n s  

B. Co rnpo n en 1s 

I n g r e d i e n t s  

G a s o l i n e ,  i n c l u d i n g :  
Benzene 
Toluene 
E t h y l  B e n z e n e  
Xylenes (mixed i s o m e r s )  
M e t h y l - t e r t - B u t y l  E t h e r  
1 , 2 , 4 - T r i m e t h y l  Benzene 
I s o p c n t a n e  
n B u t a ne 

cas % USHA IL;J I ii 
Nu rnb e r By Wt PEL TL',' 

8006-61 - 9  1 0 0  
7 1  - 4 3 - 2  c 5  

1 0 8 - 8 8  3 1 -35  
1 0 0 - 4  1 ~ 'i 0 - 4  

1 3 3 0 - 2 0  7 1 - 1 0  
1 6 3  4 - 04 - 4 <16  

'3 5 - 6 3 - b ( 1 5 2 5  
Y a -  70 . :i 2 0  

106-97 - 3  C 1 0  

3 0 0  ppm 

1 0 0  ppn 
1 0 0  ppm 
1 0 0  ppn 

1 0  ppn ( 1  1 

NE 

NE 
8 0 0  ppn 

25 ppn ( 2 )  

( 1  1 k c a s  c o v e r e d  by thc Bcnzcnc  S t a n c a r d ,  2'1 C F R  1'?10 1 0 2 8 ,  '~111 have 1 '  ' 

( 2 )  For T r i r n e t h y l b e n e e n e  
ppm 8 h o u r  I T A  and 5 ppm STEL 

i .\A - h o t  Applrcablc nE h u ~  E6ubhsht.d 
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C. Personal Protection In formation 
V e n t i l a t i o n :  Use a d e q u a t e  v e n t i l a t i o n  t o  c o n t r o l  c o n c e n t r a t i o n  

below recommended exposure l i m i t s .  

R e s p l r a t o r y  P r o t e c t i o n :  For c o n c e n t r a t i o n s  exceeding t h e  recornended 
e x m u r e  l i m i t .  use appropriate NIOSH/NSHh 
apprbved a h  p u r i f y i n g  r e s p i r a t o r .  
into o r  exi t  from c o n c e n t r a t i o n s  o €  unknown 
cxposurc, use NIOSWNSHA approved s e l f - c o n t a i n e d  
breathing apparatus (SCBAI . 

Eye P r o t e c t i o n :  Use s a f e t y  g l a s s e s  w i t h  s i d e ,  s h i e l d s  and face 
s h i t l d  for splash p r o t e c t  i o n ( .  

(Viton, nitrile, neoprene) Use full-body, l o n g  
sleeved garments t o  p r e v e n t  skin c o n t a c t  

When e n t r y  

~ 

SkXn Pra~7e~t-~~n-!-~~~'i.~sisY2la'~~to -%re' ma%%FiXITeTngiised - - --, _+-  

NOTE. P e r s o n a l  p r o t e c t i o n  i n f o r m a t i o n  shown i n  S e c t i o n  C i s  based upon g e n e r a l  
information as to normal u5es and c o n d i t i o n s .  Where special o r  unusual  
uses o r  c o n d i t i o n s  e x i s t ,  it is suggested that t h e  expert  a s s i s t a n c e  o f  
an i n d u s t r i a l  hygienist o r  o t h e r  qualified p r o f e s s i o n a l  be s o u g h t .  

D. Handling and Storage Precautions 
Do n o t  g e t  i n  eyes ,  on s k i n  or on c l o t h i n g .  Do n o t  b r e a t h e  vapors, n i s t ,  
fume or dust. Do not s w a l l o w .  Hay be aspirated i n t o  l u n g s .  Wear 
p r o t e c t i v e  equipment and/or garments described in Section C if exposur-l- 
c o n d i t i o n s  warrant .  Wash t h o r o u g h l y  after handling. Launder c o n t a m i n a t e d  
c l o t h i n g  before r e u s e .  Use o n l y  w i t h  a d e q u a t e  v e n t i l a t i o n .  

Keep away from heat, spbrks, and f l a m e s .  Store i n  a w e l l - v e n t i l a t e d  a r c n  
S t o r e  i n  t i g h t l y  closed container. Bond and ground d u r i n g  t r a n s f e r .  

E. Reactisity Data 
Stability S t a b l e  

C o n d i t i o n s  t o  a v o  Ld N o t  A p p l i c a b l e  
Incompatibility (Materials to A v o i a )  Oxygen and s t r o n g  o x i d i z i n g  e g c . n + s  

Hazardous Polynerizat i o n  W i l l  Not Occur 
C o n d i t i o n s  t o  Avoid Not  A p p l i c a b l e  

Hneardous Decomposi t ion  Products Cnrbon o x i d e s  nnd v a r i o u s  
h y d r o c a r b o n s  s h c n  burned 

Kecorrinicnded Exposure Limits: 

See S e c t i o n  B 

Ilnleaded Rrgular Gasoline (USOO11168) page 2 or -7 
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Acute Effects of Overexposure: 

PAQE I,,$ 

E y e :  May cause mild i r r i t a t i o n ,  w i t h  s t i n g i n g  and r e d n e s s  o f  t h e  e y e s .  

S k i n :  May c a u s e  mild i r r i t a t i o n .  Repeated  or p r o l o n g e d  c o n t a c t  may 
c a u s e  d e f n t t i n g  of t h e  s k i n ,  r e s u l t i n g  in d e r m a t i t i s .  

I n h a l a t i o n :  May c a u s e  h e a d a c h e ,  nausea, weakness ,  s e d a t i o n ,  and 
u n c o n s c i o u s n e s s  a t  h i g h  c o n c e n t r a t i o n s  ( > 3 0 0  ppm). 

I n g e s t i o n :  Hay be s l i g h t l y m i t a t i n g  t o  i n t e s t i n e s .  May cause n a u s e a .  If 
swallowed, may be aspirated 
possible f l u i d  a c c u m u l a t i o n  
r a t ,  for u n l e a d e d  g a s o l i n e  is 1 8 . 0  ml/kg 

Subchronic and Chronic Effects of Overexposure: 

Unleaded g a s o l i n e  h a s  produced k i d n e y  c a n c e r  i n  male r a t s  o n l y .  
c o m p a r a b l e  k i d n e y  d i s e a s e  is know to o c c u r  i n  humans.  

Gasolines g e n e r a l l y  contain benzene  which has been d e s i g n a t e d  a 
c a r c i n o g e n  by the National Toxicology Program INTP), t h e  I n t e r n a t i o n a l  
Agency f o r  Research on Cancer (IARC), and t h e  Occupational S a f e t y  and 
Health A d n i n i s t r a t i o n  (OSHA). Benzene  may produce  blood changes which 

A l s o ,  a p l a s t i c  anemia, and a c u t e  nonlymphot ic leukemia. Benzene has 
produced f e t a l  d e a t h  i n  l a b r a t o r y  a n i m a l s  and c a u s e d  chromosome c h a n g e s  
i n  humans and m u t a t i o n  c h a n g e s  i n  c e l l s  o f  o t h e r  o r g a n i s m s .  

I s o p e n t a n e  d i d  not produce  k i d n e y  damage in a s u b c h r o n i c  o r a l  l a b o r a t o r y  
s t u d y  o r  i n  a s u b c h r o n i c  i n h a l a t i o n  exposure t o  4500 ppm i s o p e n t a n e  
a l o n e  o r  1 0 0 0  pprn o f  a 50/50  m i x t u r e  o f  i s o b u t a n e  a n d ' i s o p c n t a n e .  

E x p o s u r e  o f  p r e g n a n t  r a t s  d u r i n g  g e s t a t i o n  t o  toluene a t  l e v e l s  250  ppm 
and h i g h e r  produced some rneterna l  t o x i c i t y  and e m b r y o / f e t o t o x i c i t y ,  A 
l i f e t i m e  i n h a l a t i o n  s t u d y  in r a t s  d i d  not  shou any t o x i c  effects even  a t  
t h e  h i g h  dose o f  3 0 0  ppp. 

Behavioural  s i g n s  o f  h e a r i n g  loss were observed i n  rats exposed t o  
t o l u e n e  subchronically a t  l e v e l s  o f  1 0 0 0  ppm o r  I P O T C .  C o n p a r a b l e  
e f f e c t s  have n o t  been reported i n  humans. 

M e t h y l - t e r t - b u t y l  E t h e r  (PITBE) is n o t  r e a d i l y  a b s o r b e d  through t h e  sk1.11  
and i n h a l e d  KTBE i s  r a p i d l y  e l i m i n a t e d  from t h e  body.  Inhalation 
s t u d i e s  d e t e r m i n e d  MTBE is not a n e u r o t o x i n ,  however,  h i g h  
c o n c e n t r a t i o n s  ( 8 0 0 0  ppm) c a n  c a u s e  c e n t r a l  nervous  s y s t c n  d e p r c s s l o n  
I n h a l a t i o n  o f  PITBE d o e s  not c a u s e  fetal malformat ions  n o r  does i t  
i n t e r f e r e  w i t h  the r e p r o d u c t i v e  c a p a c i t y .  

E t h y l b e n e e n e  hnrr c a u s e d  f o t o t o x i c  i t y  and 1 i v e r  and kidney i n j u r y  
l e i b r a t o r y  a n i m a l s .  No cornpnrablc m j w y  has becn r e p o r t e d  in humans 

L i v e r  and kidney c h a n g e s  hovc b c c n  notcd in long t c r m  s t u d i e s  i n  J n i a n l r ;  
expo5ed t o  x y l e n e s .  F e t o t o x i c i t y  h a s  becn o b s e r v e d  i n  animals w i t h  
s u b c h r o n i c  c x p o s u r c  t o  mixed x y l c n c s  a t  c o n c c n t r a t i o n s  approximately 
five t i n e s  t h e  p e r r n i s s i b l c  e x p o s u r e  l i m i t ,  

An c p i d e n i o l o g y  s t u d y  o f  workcrs  exposed t o  two i 5 O m C r S  of 
tr irnethylbenzane had symptoms o f  nervousness , t e n s i o n  !and a n x i e t y ,  a m  
a s t h m a t i c  bronchitis. I n  a d d i t i o n ,  a f t e r  i n h a l a t i o n  o f  6 0  pprn measurrti 
as hydrocarbon vapo r ,  t h e  workers '  p e r i p h e r a l  b l o o d  showed a tendfr i cs  
hypochromic anemia and a d e v i a t i o n  from normal i n  t h e  c o a g u l a b i l i t g  of 
t h e  blood. 

No 

* i n c l u d e  reduced p l a t e l e t s .  r e d  b l o o d  cells, and w h i t e  blood c e l l s .  

I 

i n  
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Other Health Effects: 

Combustion,  a normal u s e  of  gasoline, results i n  an  e x h a u s t  that has 
been a s s o c i a t e d  w i t h  skin c a n c e r  i n  laboratory  a n i m a l s .  Skin c a n c e r  was 
observed i n  there a n i m a l s  when exhaust was concentrated and r e p e a t e d l y  
applied to the skin.  This is not a normal route of exposure relevant to 
humans. 

Combustion (burning) of most carbon-containing material forms c a r h n  
monoxide. Carbon monoxide inhalation may caune carboxyhenoglobinemia. 
Chronic exposure to carbon monoxide causes f a t i g u e ,  PO r memory, loss of 
sensation in fingers, v i s u a l  disturbances and insomnia7 
Carboxyhcnoglobinemia i s  frequently 

S e n s i t i v e  sub-populatiops t o  the inhalation of 
.. ..-A .Xarhon mnnxide-dirpta~~-arygen , ;LnLtke-blaodrtraan herdere ,- erl? 

adversely effect people w i t h  pre-existing heart disease, pregnant women 
and s m o k e r s .  

A T o x i c i t y  Study Summary f o r  T o l u e n e  is a v a i l a b l e  upon r e q u e s t .  

A T o x i c i t y  Study Sunnary fox I s o p e n t a n e ,  Commercial Grade, i s  a v a i l a b l e  
upon r e q u e s t .  

Health Hazard Categories: 

Animal Human 

Known C a r c i n o g e n  -X- -L 
Suspect C a r c i n o g e n  - - 
Mutagen _x- - 
T e r a t o g e n  - 
Allergic Sens  it i z c r  - - 
Highly  T o x i c  -I ~ 

Animal Hurnan 

T o x i c  
I_ - 

C o r r o s i v e  - "__ 

1 1- r it a f i t  - - 
T a r g e t  Organ Toxin 3- x 

Specify - B l o o d  Toxin. Reproductivi 
Toxin-Embryo/Fetotoxin. 
Lung-Aspirat i o n  Hazard 
Kidney  T o x m ,  L i v e r  Toxin 

First Aid and Lmergency Procedures: 

Eye :  F l u s h  eyes u i t h  running w a t e r  f o r  nt lcast fifteen m i n u t c s  I f  
u r l t a t i o n  or adverse synptoms develop, seek med i c a l  a t t e r i t  1'311 

S k i n :  gash  s k i n  w i t h  soap a n d  'water f o r  a t  least f i f t e e n  minutes I! 
i r r i t a t i o n  or u d v c r s e  syxptoms develop, seek m e d i c a l  a t t c n t l o r l  

I n h a l a t i o n :  Remove from exposure If b r e a t h i n g  i s  difficult, g i v e  ox)c;e:i 
If b r e a t h i n g  c e a s e s ,  a d m i n i s t e r  a r t i f i c i a l  respiration f o l l o , - , c c  
by o x y g e n .  S e e k  i m m e d i a t e  medical a t t e n t i o n  

I n g e s t i o n :  Do not induce  v o m i t i n g  S e e k  immediate medical a t t e n t l o n  

Note t o  P h y s i c i a n .  G a s t r i c  l n v a g c  u s i n g  n c u f f e d  cndotrochcnl t u b e  mn;' >r 
p e r f o r x e d  a t  j ' o u r  d i s c r e t i o n .  

Unleaded Regular Gasoline (US001868) page 4 n r  i 
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G. Physical Data 
Appearance : 

Odor : 
B o i l i n g  P o i n t :  

Vapor Pressure: 
Vapor D e n s i t y  ( A i r  = 1 ) :  

Solubility in Water: 
S p e c i f i c  G r a v i t y  (H20 = 1 ) :  
P e r c e n t  V o l a t i l e  by Volume: 

Evaporation Rate (Butyl A c e t a t e  = 1 ) :  
V i s c o s i t y :  
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Clear to p i n k  l i q u i d  
Mild 
75-437F (24-225C) 
7.8-15.0 psia &l 1OOF (38C)  
3 - 4  
N e g l i g i b l e  

100 
> 1  
Not E s t a b l i s h e d  

0.72-0.76 a ~ O / ~ O F  ( 1 6 1 1 6 ~ )  

F l a s h  P o i n t  ( M e t h o d - U s e d ) :  <-35F (-37C) ( E s t i m a t e d )  
Flammable Limits ( X  by V o l u y  i n  A i r ) :  LEL - 1.5 

uEL - 7.6 

Fire E x t i n g u i s h i n g  Media .  Dry c h e m i c a l ,  foam or carbon 
d i o x i d e  (CO2) 

S p e c i n l  Fire Fighting P r o c e d u r e s :  E v a c u a t e  a r e a  o f  a l l  unnecessan 
F r s o n n e l .  Wear a p p r o p r l a t c  s a f e t )  
equipment for fire c o n d i t i o n s  
including NIOSWMSHA self-containcc 
breathing a p p a r a t u s  ( S C B A )  S h u t  \ai: 

s o u r c e ,  i f  p o s s i b l e .  Hater t o g  0:- 

s p r a y  may be used t o  c o o l  exposrxc 
c o n t a i n e r s  and equipment Do n o t  
s p r a y  water d i r e c t l y  on f i r e  - 

p r o d u c t  w i l l  f l o a t  a n d  c o u l d  D e  

r e i g n i t e d  on surface of water 

F l r e  and Explosion Hazards  Carbon oxides  and v a r i o u s  
hydrocarbons formed when bu-rncc 
H i g h l y  flammable vapors  w h i c h  arc 
heavier than a i r  may accumulatr i n  
low a r e a s  a n d / o r  s p r e a d  a l o n g  q r ~ w ?  
away from h a n d l m g  s i t e  t lasl i : , ,a  
a l o n g  vapor t r a i l  may o c c u r  

I. Spill, Leak and Disposd Procedures 
P r e c a u t i o n s  Required if X a t e r i a l  is R e l e a s e d  or Spilled: 

E v a c u a t e  a r e a  o f  a l l  unnecessary p e r s o n n e l .  Hear p r o t e c t i v e  equ i;mt=i‘: 
a n d / o r  garments described in S e c t i o n  C if exposure c o n d i t i o n s  x~JY . . ? : - I ?  

S h u t  o f f  s o u r c e ,  i f  possible and c o n t a i n  s p i l l .  Protect from i y r i i t i o :  
Kccp o u t  of water s o u r c c s  and gewers .  Absorb in a dry, i n c r t  n a t c i - i , ~ . . !  
( s a n d ,  c l a y ,  e t c  1 . ‘ r r a n s i c r  to d i s p o s a l  drums usirig n o n -  sparkui::  
equipment, 

X a s t c  D i s p o s a l  ( I n s u r e  C o n f o r m i t ; .  w i t h  a l l  Applicable  Disposal Requla: :i 1:; 

I n c i n e r n t e  or place 111 * F ? r m i t t c d  ‘ x a s t e  management f n c i l i t ) .  
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J. DOT Transportation 
Shipping Name: Gasoline 

Hazard Class: 
ID Number: 

P a c k i n g  Group: 
Marking : 

Label  : 
Placard : 

Hazardous Substance/RQ: 
Shipping Description: 
Packaging  References: 

3 ( F l a m a - - e  l i q u i d )  
UN 1203 
I1 
Gasoline, UN 1203 
Flammable l i q u i d  
Flammeble/l203 
Not Applicable 
Gasoline, 3 (Flammable liquid), UN 1203,  PG I1 
49 CFR 173 .150 ,  1 7 3 . 2 0 2 ,  1 7 3 . 2 4 2  

3. 7 X R X  ~ t a ~ ~ ~ a I l o n - i a ~ t ~ - r a ~ e ~  Pro-= ii-a- Wiiste 
I g n i t a b l e  (DO011 

P r i o r  to disposal, consult your environmental  c o n t a c t  to determine 
~f TCLP (Tox i c i t y  Characteristic Leaching P r o c e d u r c .  EPA T e s t  Method 
1311 is r e q u i r e d .  RefFrence 40 CFR P a r t  261. 

L. Protection Required for Wor4li on Contaminatcd Equipment 
C o n t a c t  immediate supcrvisor  f o r  specific instructions b e f o r c  work 
is i n i t i a t e d .  Wear protective equiprpent and/or  g a r m e n t s  described 
in S e c t i o n  C if exposure c o n d i t i o n s  w a r r a n t .  

M. Hazard Classification 
- X- This product meets t h e  f o l l o w i n g  h a z a r d  definition(s) a s  d e f i n e d  by 

t h e  O c c u p a t i o n a l  S a f e t y  and Health Hazard C o m u n i c a t i o n  S t a n d a r d  (2'3 
CFR S e c t i o n  1 9 1 0 . 1 2 0 0 ) :  

~ Combustible L i q u i d  - Flammable Aerosol - Oxidizer 

- Flaramoble Gar - X- H e a l t h  Hazard ( S e c t i o n  F )  ~ U n s t a b l e  
- X- Flammable L i q u i d  ~ O r g a n i c  P e r o x i d e  Water Rcact : :*c 
- Flammable Sol id 

- Based on informat ion  p r e s e n t l y  a ! ' a i l n b l e ,  t h i s  product  does  n o t  m e e t  

Compressed Gas - Explosive ~ P y r o p h o r i c  

any of t h e  hazard d e f i n i t i o n s  of 29 CFR S e c t i o n  1910  1 2 0 0  

U n l d e d  Regular Gasoline (USOOJ868) Page 6 7 
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N. A ddit io nal Coinrrt en ts 
SARA 313 

This product contains t h e  f o l l o w i n g  chemical or chemicals s u b j e c t  
t o  t h e  r e p o r t i n g  requirements o f  S e c t i o n  313 o f  Title I11 of t h e  
Superfund Amendments and R e a u t h o r i z a t i o n  A c t  of 1984 nnd 4 0  CFR 
P a r t  3 7 2 .  (See S e c t i o n  B). 

Benzene 
Toluene  
n e t h  1 t e r t - b u t y l  e t h e r  
E t  hy1b;nzene 
Xylenes (mixed isomers) 
1.2.4-Trimethyl Benzene 

Heal th  ' 1  
Flammability 3 
R e a c t i v i t y  0 
Special Haz - 

Least  - 0 
S l i g h t  - 1 
Moderate ~ 2 
High - 3 
Extreme - 4 

. .  . . "  



APPENDIX D 

HEAT AND COLD STRESS GUIDELINES 



Rocky Mountain RMRS INTEROFFICE 
MEMORANDUM 

DATE: July 8,  1996 

TO: Distribution 

FROM: Ricky J. Carr, Environmental Safety &Health, Bldg. T664A. X2970 

SUBJECT: HEAT STRESS * RJC-014-96 

Action: None Required 

The purpose of this memo is to provide guidance regarding the prevention and monitoring of 
heat stress conditions. It should be noted that heat stress related conditions or disorders ( i -e  
heat stroke, heat exhaustion) are considered to be occupational illnesses by OSHA and 
therefore are recordable cases. It is incumbent to prevent, monitor and mitigate conditions 
which may lead to heat stress among employees. 

There is a draft Heat Stress Program that has been written by Kaiser-Hill L.L.C. (K-H) 
Industrial Hygiene and Safety and reviewed by the Industrial Hygiene and Safety 
organizations of the major subcontractors. This Heat Stress Program describes the 
responsibilities of various personnel regarding implementation of the Program and contains 
instructions for monitoring heat stress and provides guidelines for Threshold Limit Values 
(TLVs) and worWrest regimens. DOE Order 440.1, Worker Protection Management for DOE 
Federal and Contractor Employees requires compliance with the most recent edition of the 
ACGIH "Threshold Limit Values for Chemical Substances and Physical Agents and Biological 
Exposure Indices" when TLVs are more protective than OSHA Permissible Exposure Limit 
(PELS) (there is no OSHA PEL for heat stress). The workhest regimens specified in the Heai 
Stress Program are based upon the ACGIH TLVs modified by professional judgment for the 
use of impermeable personal protective clothing (PPE). These TLVs assume that the workers 
exposed to heat stress conditions are. acclimatized. 

It is (will be) Rocky Mountain Remediation Services (RMRS) policy to adhere the requirements 
of the Heat Stress Program including the worldrest regimens contained as Appendix 1 of the 
Program (attached). Prevention of potential heat stress conditions is the first method to be 
considered when heat stress is identified as a potential hazard associated with any activity or 
task. Prevention methods to be considered include work schedule, modification of tasldactivity. 
and provision for rest areas. The Heat Stress Program provides instructions for monitoring 
heat stress conditions using the Wet Bulb Globe Temperature (WBGT) Index. WBGT 
accounts for air temperature, relative humidity, and solar load and provides a mechanism for 
correlating environmental conditions with body temperature and other physiological responses 
to heat stress. The Heat Stress Program contains a Table for workhest regimens based upon 
the WBGT Index, work activities, and level of Personal Protective Equipment (PPE). 
Workhest regimens shall be established in accordance with guidelines in the Table with the 
following interpretations. Physiological monitoring (Le. body temperatures, pulse rates) will be 
performed whenever practical and feasible in order to verify the worldrest regimens are 
appropriate considering the WBGT Index. The use of personal cooling devices such as ice 
vests or vortex cooling can be used to modify the WBGT Index 
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RJC-014-96 

for a particular work activity and level of PPE. The WBGT Index can be lowered by 3= F if a 
personal cooling device is employed and physiological monitoring is performed to confirm that 
the personal cooling devices are effective (using the monitoring guidance provided on page 8- 
21 in the NIOSH/OSHA/USCG/EPA Occupational Safety and Health Guidance Manual for 
Hazardous Waste Activities). Additional modification to the WBGT Index when personal 
cooling devices are employed when be evaluated on a case-by-case basis. Column 2 will be 
employed if permeable protective clothing (regardless of respiratory protection) is utilized. 
Permeable protective clothing includes cotton and Kleenguard coveralls. Column 3 will be 
employed if semi-permeable protective clothing (Tyvek) is utilized. Column 4 will be 
employed if impermeable protective clothing (Saranex) is utilized. 

Please distribute this guidance to all personnel that have operations affected by heat stress 
considerations. Please don not hesitate to call if you have questions or comments. 

RJC:clh 

Attachment: 
As Stated 

Distribution 

R. E. Bates 
G. W. Beers 
R. J. Carr 
M. E. Findley 
K. D. Jenkins 
0. McAfee 
R. A. McCafferty 
A. W. Medina 
T. T. Sangaline 
M. 0. Schrenkengast 
T. N. Tmrnons 

cc: 

G. Aguero 
C.  A. Benson 
C.  Boardrnan 
J. Chapin 
J. A. Cuicci 
C .  S. Evans 
R. C. Fitz 
T. D. Gray 
L. F. Johnson 
J. E. Law 
0. E. Steffen 
M. R. Wagner 
M. Wheeler 
ESH&Q File 
RMRS Records Center 



RFETS HEAT STRESS PROGRAM 

(1) 

woRK/REsT WBGT"F 

Continuous 80 

HEAT STRESS GUIDELINES FOR LIGHT WORK 

. -  

(2) (3) (4) 

WBGT'F WBGT"F WBGT"F 

7 0  66 62 

HEAT STRESS GUIDELINES FOR MODERATE WORK 

15/25 % 

50150 % 

25/75 % 

82 12.4 68.4 64.4 

85 74.9 70.9 66.9 

88 77.9 73.9 69.9 

(1) 

WORKIREST WBGT"F 

HEAT STRESS GUIDELINES FOR HEAVY WORK 

(2) (3) (4) 

WBGT"F WBGT"F WBGT"F 

Continuous 

75/25 % 

50150% 

25/75 % 

77 67 63 ' 59 

78 68.6 64.6 60.6 

82 72.2 68.2 64.2 

86 76 7 2  68 

( I )  No Personal Protective Equipment 
( 2 )  One pair coveralls (Anti C). modesty garments. g1ov.c~. hood. shoe covers .... (Lcvel D Haz Mat PPE) 
( 3 )  Two pair coveralls (Anti C). modesty garments. gloves. hood, shoe covers .... 

o r  
One pair coveralls (Anti C),  modesty garments. gloves, hood, respirator. (Level C Haz Mat PPE) 

(4) Two pair coveralls (Anti C). modesty garments. gloves. hood, shoe covers, respirator. (Lcvel A&B Haz Mat PPE) 
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APPENDIX E 

PERSONAL INTEGRATED SAMPLING METHODS 



HYDROCARBONS, HALOGENATED 1003 

Table 1 MW: Table 1 CAS: Table 1 ATECS: Table 1 

METHOD: 1003, Issue 2 EVALUATION: PARTiAL Issue 1 :  15 February 1984 
Issue 2: 15 August 1994 

OSHA: %e TABLE 1 
NIOSH: 90 TABLE 1 
ACGIH: bo TABLE 1 

PROPERTIES: b e  TABLE 2 

COMPOUNDS: benzyl ehloridr chlorobromomethane 1 ,ldichloroethane 1 .l.l4richloroethane 
(synonym# bromoform chloroform 1.2Uichloroothyieno tsuachlorosthylsne 
In Tablo 1) a n  titfachloride gdlchlorobenzene ethylene dichloride 1 I 1,2-Vichloroethans 

chlorobenzene pdichlorobenrene hexachlororthane 1,2,btrichloropropane 

SAMPLING 

SAMPLER: SOU0 SORBENT TUBE 
(cocxlnut shell chuoorl, 100 mg/50 mg) 

FLOW RATE: 0.01 to 0.2 L/mh 

VOL-Mm: Table3 
-MAX: T4ble3 

SHIPMENT: rodno 

SAMPLE 
STABILllY: not dotarminod 

BUNKS: 2 to 10 field blanks per set 

ACCURACY 

RANGE STUDIED: 

BIAS: 

O V € W  
PRECISION ($in): 

ACCURACY: 

seo EVALUATION OF METHOO [ 11 

me EVALUATION OF METHOO [ 11 

me EVALUATION QF METHOD [l] 

$00 EVALUATION OF METHOD [ 11 

MWUREMENT 

TECHNIQUE: 

ANALYTE: 

DESORPTION: 

INJECTION 
VOLUME: 

TEMPERATURES: 

CARRIER GAS: 

COLUMN: 

WERATION:  

RANGE: 

ESTIMATED LOD: 

PRECISION &): 

GAS CHROMATOGRAPHY, FiD 

compounds above 

1 mL CS,, stand 30 min 

5 A  

Tablo 4 

N, or He, 30 mL/rnin 

Tablo 3; alternates are SP-2100, Sp- 
2100 with 0.1% Carbowax 1501) of 
DE1 fussd silica capillary wlumn 

m d a r d  solutions of analyte in CS, 

Table 4 

0.01 mg per sample [2] 

we EVALUATION OF METHOD 

APPUCABILITX a0 Tablr 2 for working ranges. This method a n  be used for simultaneous detsrmlnation uf wo or mora 
aubstaners w8prct.d to bo prrwnt by chrnglng gaa chromatographlc wndltlonr (le., temperature program). High humidity 
during umpllnq will prwont OrgMIc  v8pon from belng trappd enidently on tho aorbont and greatly dewoases breakthrough 
volumr. 

INTERFERENCES: Nono IdentIiird. The chromatographlc mlumn or wparatlon mnditlons may bo changed ta circumvent 
Intrrfrroncrs. 

0 T " E R M ~ O D S :  fhlamethodeombln~a.ndreplawsP~CAM rn[3] ,S lo l  [4].Sll0[5].S113[6].S114p].S115 [e],sru 
[9], s123 [lo]. SI26 [Ill ,  3 3 3  [12], s134 [13], S135 (141, S281 [IS], s314 [MI. SI28 (171, s335 [la]. S351 [19], and Momcd 
1003 (dntd 2/15/84). 
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REAGENTS: EQUIPMENT: 

1. 
2. 
3. 

4. 

5. 
6. 
7. 

Carbon disulfide, chromatographic quality. * 
Analyte. rer-snt grade. 
Calibration ock solutions: 
a. benzyl chloride, 10 mg/mL in n-heptane. 
b. bromoform, 10 mg/mL in !-hexane. 
c. odichlorobenzene, 200 mg/mL in 

acetone. 
d. gdichlorobenzene. 300 mg/mL in 

acetone. 
e. hexachloroethane, 25 mg/mL in toluene. 
Decane, E-undecane, octane or other Internal 
standards (see step 6). 
Nitrogen or helium, purified. 
Hydrogen, prepurified. 
Air, filtered. 

* See SPECIAL PRECAUTIONS. 

1. 

2. 

3. 

4. 

5. 
6. 
7 .  

Sampler: glass tube, 7 crn long, 6-rnm OD, 
4-mrn ID, flame-sealed ends with plastic caps, 
containing two sections of 20/40 mesh 
activated (600 "C) coconut shell charcoal 
(front = 100 mg; back = 50 mg) separated by 
a 2-mm urethane foam plug. A silylated glass 
wool plug precedes the front section and a 
3-mm urethane foam plug follows the back 
section. Pressure drop across the tube at 1 
L/min airflow must be less than 3.4 kPa. 
Tubes are commercially available (e.g., SKC 
#226-01). 
Personal sampling pump, 0.01 to 0.2 L/min, 
with flexible connecting tubing. 
Gas chromatograph, FID, integrator and 
column (see Table 3). 
Vials, 2-mC glass, PTFE-lined septum crimp 
caps. 
Volumetric flasks. 10-mL 
Syringes, lO-pL readable to 0.1 pL 
Pipet. TD. 1-mL, with pipet bulb. 

SPECIAL PRECAUTIONS: Carbon disulfide is toxic and a serious fire and explosion hazard (flash point 
= -30 "C). Work with ir only in a hood. Several of the analytes are suspect carcinogens (Table 1). 
I n-Heptane, E-hexane, and acetone are fire hazards. 

SAM P L1 N G : 

1. 
2. 

3. 

4. Cap the samplers. Pack securely for shipment. 

Calibrate each personal sampling pump with a representative sampler In line. 
Break the ends of the sampler immediately before sampling. Attach sampler to personal 
sampling pump with flexible tubing. 
Sample at an accurately known flow rate between 0.01 and 0.2 L/rnin for a total sample sue  
between the limits shown In Table 2. 

SAMPLE PREPARATION: 

5. 

6. 

Place the front and back sorbent sections of the sampler tube in separate vials. Discard the 
glass wool and foam plugs. 
Add 1.0 mL CS, to each vial. Cap each vial. 
NOTE: A suitable Internal standard, such as decane [16], n-undecane (6,191, or octane 

Allow to stand 30 mln with occaslonal agltatlon. 
[9,13,17] at 0.1% (v/v) may be added at this step and step 8. 

7 .  

CALIBRATION AND QUALITY CONTROL: - 
8. Calibrate daily with at least six working standards over the appropriate range (Table 3). 

a. Add known amounts of neat analyte or callbratlon stock solution to CS, In 10-mL volumetric 
flasks and dilute to the mark 

b. Analyze with samples and blanks (steps 11 and 12). 
c. Prepare callbratlon graph (peak area vs. rng analyte). 

NlOSH MrnuJ of Analytiul Methods (NMAM). Fourth Edition. 8/15/94 
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9. Determine desorption efficiency (DE) at least once for each lot of charcoal used for sampling in 
the range of interest. Prepare three tubes ateach of five concentrations plus three media 
blanks. 
a. Remove and discard back sorbent section of a media blank sampler. 
b. Inject a known amount (2 to 20 pL) of pure analyte, or calibration stock solution (see 

REAGENTS, 3.), directly onto front sorbent section with a microliter syringe. 
c. Cap the tube. Allow to stand overnight. 
d.  Desorb (steps 5 through 7) and analyze together with working standards (steps 11  and 12). 
e. Prepare a graph of DE vs. mg analyte recovered. 
Analyze three qualily control blind spikes and three analyst spikes to Insure that the calibration 
graph and DE graph are in control. 

IO. 

MEASUREMENT: 

1 1. . Set gas chromatograph according to manufacturer's recommendations and to conditions given 
on page 1003-1 and in Table 3. Inject sample aliquot either manually using solvent flush 
technique or with autosampler. 
NOTE: If peak area is above the linear range of the working standards, dilute with CS,, 

reanalyre and apply the appropriate dilution factor in calculations. 
:2. Measure peak area. 

CALCULATIONS : 

13. Determine the mass. mg (corrected for DE), of analyte found in the sample front (W,) and back 
(W,) sorbent sections and in the average media blank front (9,) and back (8,) sorbent sections. 
NOTE: If W, > W,/tO, repon breakthrough and possible sample loss. 
Calculate concentmion. C. of analyte in the air volume sampled. V (L): 14. 

( W , + W b - B f - 8 b ) . 1 0 3  

v C =  , ms/rn3. 

EVALUATION OF METHOD: 

Laboratory testing was performed with spiked samples and generated atmospheres using SKC Lot 105 
coconut shell charcoal [l]. Results were: 

Range Sample Bias Prscisl0n Accuracy bsorption 
cornpound rna/rn' Sire X Overall Measurement * %  Efficiency Ref. 

Bsnxyl chloride 
Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chlorobromomothmr 
Chloroform 
2-0ichlorobenzano 
p-Cichlorobenteno 
t,1 -Dichloroefhane 
1.2-Dichloroethylene' 
Ethylene dichloride 
Hoxachloroathanr 
1.1,l-Trichloroethane 
Tetraehbroafhylsne 
l11.2-Trichloroothans 
1.2.3-Trichloropropano 

2-8 
3-10 

6.5299 
1 c 7 3 6  
64w655 
1 W 1 6  
154629 
lS3.m 
212838 
475-1915 
195819 

525 
a44790 
6552749 
26111 

163-629 

10 L 
10 L 
15 L 
10 L 
5 L  

15 L 
3 L  
3L 

10 L 
3 L  
3 L  
10 L 
3 1  
3 L  

10 L 
10 L 

-6.4 0.096 - 1.3 0.071 
-1.6 0.092 
0.3 0.056 
3.4 0.061 
1.3 0.057 
- 1.9 0.053 
-4.3 0.052 
2.6 0.057 
-2.9 0.052 
-2.0 0.029 
-6.6 0.121 
-0.6 0.054 
-7.2 0.052 
-9.0 0.457 
2.1 0.059 

'isomer used 6.0.. cis- or trans-) in evaluation unknown. 

0.031 25.6 0.90 Q 0.03-0.1 mg 
0.043 14.0 0.80 Q 0.025 mg 
0.037 18.0 0.96 @ 1.24.8 mg 
0.025 11.0 0.91 63 1.8r.1 mg 
0.M1 14.0 0.94 @ 3.313 rng 
0.047 11.6 0.97 @ 1 .&7.4 mg 
0.0 13 13.7 0.86 8 0.51.9 mo 
0.022 125 0.91 @ 0.7-2.7 mg 
0.01 1 12.4 1.01 @ 1.94 mg 
0.017 11.3 1 .W Q 2.49.5 mg 
0.012 15.7 0.96 @ 0.625 mg 
0.014 25.4 0.96 @ 0.054.2 mg 
0.018 10.6 0 . B  @ 2.911 mg 

15.1 0.96 Q 2.14 mg 0.013 
17.5 0.97 @ 0.3.1.2 mg 0.010 

0.027 14.2 0.95 W lS-6 mg 
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TABLE 1. GENERAL INFORMATION. 

Compound 
RTECS Synonyms OSHA/NIOSH/ACGIH (pprn) 

Benzyl chloride' 
(C,H,CH,CI); XS8925Mx) 

(chlorornstnyi) benzene; 
uEhlOrotoluene: CAS # l W C 7  

t/c 1.0/1 

0.5 (skin)/0.5 (skin)/0.5 (skin) tribrornomethane: 
CAS #75.25-2 

Bromoform 
(CHBr,); PB5Mxxxx) 

Carbon tetrachloride& 
(CQ,); FG4900000 

tstreehloromethene; 
CAS r-23-5 

10, c =/STEL 2 ( 1  h)/5 (skin) 

751-110 monochlorobrnxsns; phenyl 
chloride; CAS #108SG7 

Chlorobenzene 
(C,H,CI); CM175000 

Chloro8fomomethans 
(CH,BrCI); PA52xxxx3 

Chloroform- 
(cHa3; Fsgimxa 

- o-Dichlorobenzanec 
(1,2C&LU3; CZ45OoM30 

p-Oichlorobenzens' 
(1,4C,H,UJ; cz4ssooooa 

bromochloromsthans; 
Halon 101 1 ;  CAS x7497-5 

2w2wzW 

c S/STEL 2/10 

sO/c 9/25  (Skin); STEL 53 

trichloromethane: 
CAS w67- 

1,2dichlorobsnrene: 
CAS #95.5&1 

1 .Michlorobanzsns; 
C A S + r w 7  

ethylidsne chlorlds; 
CAS 47534-3 

~,l-Dichloroethanr 
(CH,CHCIJ: K10175M30 

1,2-Diehloroethylsne 
(CICH-CHCI); KM36OW 

Ethylene dichloride& 
(UCH,CH&J); W25OQo 

Hexachloroethane' 
(ca,ccIj; ~ 1 4 0 2 5 0 ~ 3  

50. C 1m/1, STEL 2/10 I .2dichloroethans; 
#107-&2 

porchlororthane; 
CAS #67-72-1 

1 (skin)/l/l (skln) 

EU/C 350/350, STEL 450 methyl chloroform: 
CAS #71-!%5 

psrchlororthylens: 
CAS #In-la4 

vinyl trlchlorids: 
CAS c7-5 

10 (tkln)/lO (rkln)/lO (skin) 

50110 (akln)/lO (skin) ' allyl trlchloride; 
plywrol trichlorohydrln; 
CAS C S l H  

% s p W  urdnogen [ZQ,21.22]; bGroup I Pestldds: 'Group I 1  Psdclde; dGroup 111 Pestldde 

NlOSH h h u d  of Analyrlcd Methodr (NMAM). Fourth MMon, 8/15/94 
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TABLE 2. PHYSICAL PROPERTIES 

compound M.W. mg/rnl 

@ NTP 
RTECS = 1 ppm Synonyms Properties 

Benzyl chloride 
(C,H,CH,CI) 

(cnBr3 
Bromoform 

Chlorobromomethane 
(CHIErCI) 

Chloroform 
(CHCIJ 

1 .l-Dichloroethane 
(CH,CHCI,) 

1.2-Dichloroethylanr 
(CICY = CHCI) 

E:hylene dichlorida 
(CICH,CH,Q) 

Hexachloroethane 
(CCI,CUJ 

1 ,l, 14chloroathans 
(CH,CC[J 

Tetrar,hlorosthylane 
(CI*C = CCIJ 

1,1 .Z-frichloroethane 
(CI,CHCH,U) 

1 .2.2-Trichlorowooano 

126.58 

252.75 

153.84 

112.56 

129.39 

119.39 

147.00 

147.00 

98.95 

96.94 

98.96 

236.74 

13.42 

165.83 

133.41 

147.43 

5.17 

10.33 

6.29 

4.60 

5.29 

4.88 

6.0 1 

6.01 

4.05 

3.95 

4.05 

9.66 

5.45 

6.78 

5.45 

6.03 

(chloromethyl) benzene; 
chlorotoluene 

tribromomethane 

trtrachloromsthane 

monochlorobenzena; 
phenyl chloride 

bromochloromethans: 
Halon 1011 

trichloromethane 

1.2dichlorobenzane 

1.4dichlorobenzene 

ethylidene chloride 

acetylene dichloride: 
1.2dichlorosthsns 

1,2dichlorocthana 

perchloroethane 

methyl chloroform 

perchloroethylene 

vlnyl trichloride 

allyl thchlonds: 

liquid; BP 179 "c; MP -48  to -43  "c; 
d l.lM3 @ 20 "C; flash pt..67 O C  

liquid, d 2.887; BP 148 OC; nonflammable 

liquid: d 1.585; BP 76.7 OC; fl -23.0 'c; 'Jl' 
91.3 mm @ 20 "C: vapor dansily (air = 1) 5.3 

liquid: d 1 . 1 0 5  @ 25 "C: BP 131.6 'c: MP 
-45 'C; flash Pt. 29.4 "c (cc) 
liquid: d 1.93 Q 20 "C: BP 68 "c: MP -a 
"C; nonflammable 

liquid, d 1.485 @ 20 *C; BP 61.2 'c; 
FP43.5 "C 

liquid: d 1.284; BP 172 to 179 "a 
flash pt. 65.5 "c 

- 17 "c; 

rolld crystals; d 1.458: BP 173.7 O C :  
MP 53 OC; sublimes; flash pt. 65.5 "C 

liquid. d f.174 @ 20 "C: BP 57 to 59 OC; 
w -98 ~c 
liquid; transisomer: d 1.m; BP 47 to 49 OC: 
MP -57%; cis-iromar; d 1.282; BP 5a to 
60 "C; flash pt. 3.9 "C; FP -80 "c 

liquid; d 1.2554 @ 20 'c; BP 83.5 "e FP 
- s . s  OC; flash p t  13 "C; explosive l imb In 
air 6 to 16% 

solid; d 2.091: MP 185 "C; EP rublirnra at 
187 *C 

liquid; d 1.325; BP 75 "C; FP -30.4 "C: 
nonflammsbla 

liquld; d 1.625 @ 20 "c; EP 121 "C; 
FP -22.4 "C 

liquld: d 1 .442  @ 20 OC; BP 113.7 'c; 
Fp -38.4 OC;  VP 19 mrn Hg @ 20 OC 

liquid: d 1.3888 Q M "C; BP 155.2 *c; 
. ,  glycerol vichlorohydrin FP - 15 "c; flash pt. U.2 'C (oc) 

I 

NIOSH Manual of halfid Methods (NMAM), Fourth Edition, 8/15/w 
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TABLE 3. SAMPUNG UMiTS. 

Compound f i r  Sample Volume (I) Working Range, ppm, 
Min M U  Target at Ma* Sample Volume 

Bsnzyl chloride E @  1 ppm 50 10 0.6 to 5 a 
Bromoform 4 @ 0.5 pprn 70 10 0.2 to 4 
Cvbon tetrachloride 3 @ 10 ppm 150 15 2 to 105 
Chlorobanrona 1.5 @ 75 pprn 40 10 10 to 4 3 0  
Chlorobromomrthan~ 0.5 @ 2x1 ppm 8 5 18 to 4 5 0  
Chlorofotm 1 @ W p p m  50 15 2 to 1 9 0  
- o-0ichlorobsnrsns 1 @50PPm 60 3 16 10 1100 
pDichlorobenrene 1 @ 75 PPm 10 3 27 to 330 
1 ,l.OichlororthMr 0.5 @ IOO pprn 15 10 4 tO 250 

' 1,2-Dichlorosthylenr 0.2 Q 200 ppm 5 3 1610 560 
Ethylone dichloride 1 @50PPm 50 3 16 to 1320 

1,1,1 -Trichlororthane 0.1 @ 350 ppm 8 3 IBtd 1453  
Hexrchloroethrnr 3 @ 1 PPm 70 10 0.3 to 8.3 

Tetrachloroethylene 0.2 @ 1oO pprn 40 3 9 ta 1900 
1,1,2.frichloroethane 2 @ 10 ppm 60 10 1.0 to 64 
1,2.~Trichloropropane 0.6 @ 50 pprn €a 10 3 to 310 

TABLE 4. MEASUREMENT PARAMETERS. 

Tomp. (*C) 
Compaund Column. Calumn fIn]enorfDstector Range (me per sample) 

k n r y l  chlorldo A 160 f 170 121 0 0.02 to 0.15 
Bromoform A 130f170f210 0.02 to 0.15 
Cwbon tmrachlorlde E 60f155fMO 02107 

Chlorobrornornelhane A Sa/l70/210 0.5 10 15 
Chloroform 0 75/155/2m 0.4 to 1 1  

Chlorobenzenm A 105f190f250 0 4 t O  10 

- wkhlorobenzene C 140/225/250 0.1 IO 3 

1,l -Dichloroethane A 50 f 10011 75 
pDichlorobanzana A 140/225/2?5 0.2 to 4 

1.2-Dichloroethylrnr A 601 If012 1 0 0.2 to 7 
Ethylene dlchlorlde C 70/225/250 0.1 to 4 

Tevachloroathylene C 9 o / = f ~  

0.4 to 12 

Hexachloroethme 0 11Q/17Qf210 0.02 to 0.3 

0.4 to 12 
1 , 1.2-Trlchloroethme C ro/m/= 0.05 to 2 
1.2,~Ttichloropropane E 160/1W/rn 0.3 to 9 

'A - 3 m x 3.mm 00 stainless steel, 10% SP-1MX) on sO/loO mesh Orornosorb WHP. 
0 - 6 rn x 2-mm OD. otherwise same as A 
C - 3 m x %nm OD stainless ttssl. 10% OV-101 on roof120 mesh Chromosoorb WHP. 
0 - 3 m x 6mm OD glus, 3% SP-WO on W/lm mesh Chromosorb WHP. 
E - 3 m x 3-mm OD stainless steel. 10% FFAP on 801 1W mash Chromosorb WHP. 

l . l , l -T r i ch lo r~~th~~  c 70/225/W 0.6 10 17 

NIOSH M M U ~  of Prialytlul Mathods (NMAM), Fourth Editlon, 8/15/94 



METHYLENE CHLORIDE 1005 

CHZCIZ MW: 84.94 CAS: 75-09-2 RTECS: PA8050000 

METHOD: 1005, Issue 3 EVALUATION: FULL lrsuo 1 :  15 February 1984 
liaus 3: 15 August 1994 

OSHA : 500 ppm: C loo0 ppm; P 2ooo ppm 
NIOSH: lowest feulble; carcinogen 
ACGIH: 50 ppm; nutpact crrdnogen 

(I ppm - 3.47 mgjm' @ W P )  

PROPERTIES: liquid: d 1.323 g/mL @ M "C; 
0P 40 O C ;  MP -95 "C; W 47 kPa 
(349 mm Hg; 46% v/v) @ 20 "C: 

, not flammable 

SAMPLING MEASUREMENT 

SAMPLER: SOU0 SORBENT TUBES 
(2 m a n u (  shell chuwd tubes, 1oO mg m d  
50 mol 

FLOW RATE: 0.01 to 0.2 L/mln 

VOL-MIN: 0.5 L @ 500 ppm 
-MAX 2.5 L 

SHIPMEMY: wpuate front and backup tubes 

SAMPLE 
STABILIW not determined 

BUNKS: 2 to 10 field blanks per  mt 

ACCURAcl 

RANGE STUDIED l fW to 7W7 mg/m' 
(1-1 umplos) (1) 

BIAS: - 4.1% 

OVERALL PRECISION (&): 0.073 [l] 

ACCURACY: f 14.1% 

TECHNIQUE GAS CHROMATOGRAPHY, FID 

AHALm mathylens chloride 

DESORPTION: 

INJECTION 
VOLUME 5 a  

TEMPERAYURE*INJECllON: 200 to 225 "C 

1 mL CSI, stand 30 min 

-0ETECFOR: 250.OC 
-COLUMN: 60 to 90 "C  

CMRIER GAS: 

COLUMN: 

N, or He. 30 mL/min 

3 m x Wnm IO sralnles3 steel. 10% SP- 
1oQO on W/lm mash Chromoserb M-iP 

-dud solutions of CHICll in CSI with 
Intornd rtMdard 

0.03 to 10 mg per sample [2] 

CUERATION: 

RANGE 

ESTIMATED LOO: 0.01 mg per m p l s  [W] 

PRECISION (SA: 0.026 @ 1.3 to 5.3 mg per sample [ I ]  

APPUCABIW: Tho working rurgo Is 0 to 3ooo ppm (30 to 10,400 mo/ml) for a 1-L r i r  m p l r .  The msthod is applicable 
to csillng ditorminatlons. 

INTERFERE,HCE% None Identified. Tho method wm vrlldatmd udng a 6 m x 3mm ID atalnloa steel column packed with 10% 
FFAP on lm/l20 mesh Supelcapart. Alternate chromatographlccolumns UI 10% TCEP on W/lW Chromosorb PAW, SP-21 W. 
SP-2100 With 0.1% Cubwu 1500, or DS1 fulrd ullu upi l luy  mlumn. 

OMER M N O D S :  This revtses Methods s329 [2].1ooS (dated 2/15/84), P & M  127 [3], M d  the witorla document method 
[5]. OSHh Method 59 UIOS larpor (350 mg) urrbant sectlonr and h u  Men ovduatmd for 1GL Jr sunples at 1 ppm methyrsne 
chlorldo (61. 
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REAGENTS : EQUIPMENT: 

1. 

2. 
3. 
4. 
5. 

Eluent: carbon ulfide,' chromatographic 1. 
quality, containinc I 

or other suitable iniernal standard. 
Methylene chloride. 
Nitrogen or helium, purified. 
Hydrogen, prepunfied. 
Air, filtered, compressed. 

% v/v decane. benzene, 

2. 
See SPECIAL PRECAUTIONS. 

3. 

4. 
5. 
6. 

Sampler: separate front and backup glass 
tubes with plastic caps, 7 cm long, 6-mm OD, 
4-mm ID, flame-sealed ends, containing 
activated (600 "C) coconuf shell charcoal 
(front = 100 mg; back = 50 mg). A silylated 
glass wool plug is placed at each end of each 
tube. Pressure drop across the tubes at 1 
L/min aidaw must be less than 3.4 kPa. 
NOTE: Two commercially available tubes, 

each containing 150 rng charcoal In 
two beds, may be used in tandem. 

Personal sampling pump, 0.01 to 0.2 L/min, 
with flexible connecting tubing. 
Gas chromatograph, flame ionization detector, 
integrator and column (page 1005-1). 
Vials, 2-mL. PTFE-lined septum crimp caps. 
Syringe, 10-pL readable to 0.1 p L  
Volumetric flasks, 10-mL 

SPECIAL PRECAUTIONS: Carbon disulfide is toxic and a seriaus fire and explosion hazard (flash point 
= -30 "C); work with it only in a hood. 

SAMPLING: 

1. 
2. 

3. 

4. 

Calibrate each personal sampling pump with a representative sampler in line. 
Break ends of sampler immediately before sampling. Connect the two sorbent tubes with a 
short piece of flexible tubing. Attach sampler to personal sampling pump with flexible tubing. 
Sample at an accurately known flow rate between 0.01 and 0.2 L/min for a total sample size of 
0.5 to 2.5 L 
Separate the front and backup tubes and cap each tube to prevent migration of methylene 
chloride between tubes. Pack securely for shipment. 

SAMPLE PREPARATION: 

5. 

6. 
7. 

Place the front and back sorbent sections (i.e., front and backup tubes) of the sampler In 
separate vials. Discard the glass wool and foam plugs. 
Add 1.0 mL eluent to each vial. Attach crimp cap to each vial. 
Allow to stand 30 min with occasional agitation. 

CALIBRATION AND QUALITY CONTROL: 

8. Calibrate daily. with at least six working standards over the range 0.01 to 10 mg methylene 
chloride per sample. 
a. 

b. 
C. 

P 

Add known amounts of methylene chloride to eluent in 10-mL volumetric flasks and dilute to 
the mark. 
Analyze together with samples and blanks (steps 11 and 12). 
Prepare calibration graph (ratio of peak area of analyte to peak area of internal standard vs. 
mg methylene chloride). 

. -. - -  

NlOSH b u d  of Analytical Mathods (NMAM), Fourth Edition. 8/15/94 
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9. Determine desorption efficiency (DE) at least once for each lot of charcoal used for sampling in 
the calibration range (step 8). Prepare three tubes at each of five levels plus three media blanks. 
a. Remove and discard back sorbent section of a media blank sampler. 
b. Inject a known amount of methylene chloride directly onto front sorbent section with a 

microliter syringe. 
c. Cap the tube. Allow to stand overnight. 
d. Desorb (steps 5 through 7) and analyze together with working standards (steps 11 and 12). 
e. Prepare a graph of DE vs. mg methylene chloride recovered. 
Analyze three quality control blind spikes and three analyst spikes to insure that the calibration 
graph and DE graph are in control. 

10. 

MEASUREMENT: 

1 1. Set gas chromatograph according to manufacturer’s recommendations and to conditions given 
on page 1005-1 I Inject sample aliquot manually using solvent flush technique or with 
autosampler. 
NOTE: If peak area is above the linear range of the working standards, dilute with eluent, 

reanalyze and apply the appropriate dilution factor In calculations. 
Measure peak area. Divide the peak area of analyte by the peak area of internal standard on the 
same chromatogram. 

12. 

CALCULATIONS: 

13. Oetermine the mass, mg (corrected for DE) of methylene chloride found in the sample front (W,) 
and back (W,) sorbent sections. and in the average media blank front (e,) and back (B,) sorbent 
sections. 
NOTE: If W, > W,/lO, repon breakthrough and possible sample loss. 
Calculate concentration, C, of methylene chloride in the air volume sampled. V (L): 14 

EVALUATION OF METHOD: 

Method S329 (21 was issued on June 6, 1975, and validated over the range 1700 to 7100 mg/mJ at 
25 “C and 763 mm Hg using a 1-L sample 111. Overall precision, $,T, was 0.073 with average recovery 
95.3%, representing a non-significant bias. The concentration of methylene chloride was independently 
verified by calibrated syringe pump. Desorption efficiency was 0.97 in the range 1.3 mg to 5.3 mg 
rnethyiene chloride per sample. Breakthrough (5% on back section) occuned at 18.5 rnin when 
sampling an atmosphere containing 6726 mg/m’ methylene chloride at 0.187 L/min at 0% AH. 
The stabilrty of methylene chloride on charcoal was not determined. The method was u s d  in NIOSH 
Sequences Pn45 (4/8/93), #7620N (2/16/93), #7716M (1/22/93). and Xn16F (1/21/93).[7]. 

REFERENCES: 

[ 1 ] 

(21 

[3] 

[4] 

Documentation of the NlOSH Validation Tests, NIOSH. S329. U.S. Department of Health, 
Education, and Welfare, Publ. (NIOSH) 77-1 85 (1 977). 
NIOSH Manual of Analytical Methods, 2nd ed., V. 3. S329, U.S. Department of Health, Education, 
and Welfare, Publ. (NIOSH) 77-15742 (1977). 
NIOSH Manual of Analytical Methods, 2nd d., V. 1, P&CAM 127, U.S. Department of Health. 
Educatlon. and Welfare, Publ. (NIOSG) T7-157-A (1977). 
User check, UBTL NlOSH Sequence #3!390-R (unpublished, November 3, 1983). 

NIOSH Manual of Analytical Method3 (NMAM). Fourth Edition, 8/15/94 
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[5] 

[6] OSHA Method 59. 
[7] NIOSH Sequences (unpublished) (1993). 

Criteria for a Recommended Standard ... Occupational Exposure to Methylene Chloride, U S  
Oepartment of Health, Education, and Welfare, Publ. (NIOSH) 76-138 (1976). 

METHOD REVISED BY: 

G. David Foley and Y .  T. Gagnon; NIOSH/DPSE: S329 originally validated under NOSH Contract 
COC-99-7445. 

\ 
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TRICHLOROETHYLENE 1022 

CCI, =,CHCI MW: . 131.39 CAS:  79-01-6 RTECS: Kx4550000 

METHOD: l o a  Issue 2 EVALUATION: PARTIAL 

PROPERTIES: liquid; d 1.46 g/mL @ 29 "C: 
BP 67 'C; MP -86 OC; VP 9.9 kPa 

explosive range 11 to 41% v/v in air 

OSHA : 100 ppm: C 200 ppm: P 300 ppm 
NIOSH: 25 ppm; C 2 ppm/l h (waste masthotic): 

suspret carcinogen; Group 1 Pesticide (74 mrn Hg; 9.8% v/v) @ 25 "C. 
ACGIH: 50 pprn; STEL 200 ppm: suspect mrcinogcn 

(1 pprn - 5.37 mg/m' Q NTP) 

SYNONYMS: trichloroethene; ethylene trichloride; triclcne 

SAMPLING 

SAMPLER: SOU0 SORBENT TUBE 
(coconut shell charcoal. loa mg/M mg) 

FLOW RATE: 0.01 to 0.2 L/min 

VOL-MIN: 1 L @ 100 ppm -* 3oL 
SHIPMENT: routine 

SAMPLE 
STABIUM: not determined 

BLANKS: 2 to 10 field blanks per set 

AC CU R A W  
~ ~~~ ~ ~~ . -  

RANGE STUDIED: 4TT to 2025 rng/m' 
(3.CL samples) (1 I 

BIAS: - 7.19% 

OVERALL PRECISION ($,,I: 0.082 (1 1 
ACCURACY f 19.78% 

MEASUREMENT 

TECHNIQUE: GAS CHROMATOGRAPHY, FID 

A N A L Y E :  trichloroethylene 

DESORPTION: 1 mL CS,: stand 30 min - 
INJECTION VOLUME: 5 A 

TEMPERA~URE-INJECTION: 225 "C 
-0EfECTOR: 2% 'C 

-COLUMN: ro "c 

CARRIER GAS: N,, 30 mL/min 

COLUMN: 3 m x 9 m m  OD stainless steel, packed 
with 10% OV-101 on 1oO/xx3 mesn 
Chromosorb WHP 

CALIBRATION: standard solutions of trichloroethylene in 

cs, 

RANGE: 

ESTIMATED LOD: 0.01 mg per samplo 12) 

PRECISION (5,): 

O S  to 10 mg par sample 

0.1138 @ 1.6 to 6.4 mg per sample [ 1 1 

APPUCABILllY: The working fango is 27 to 875 ppm (150 to 4700 mg/m)) for I 3.44 air sample. The method is applicaDle 
to STEL dotorminationa. The method was used for samples mnuining 0.5 to 5 rng trichloroemy(ens trom a tooldegfeasing 
operation [21. 

INTERFERENCES: None studird. Alternate adumns which have been used ora stninless steel, 6 m x 3 mm OD. packed with 
10% SP-loo0 on sO/loO mesh Supelcopoft [2] and fused silica upilluy, 60 rn x 0.32 mm. coated with 0.25 m OV-351 [3 ]  

OTHER METHODS: This cambinas and revises methods s338 [4] and P A M  127 [SJ. The criteria document method IS  similar 

(61. NlOSH Method 3701 uses a ponable gas chromatograph for field readout. 

.. 

NlOSH Manual of An.ly%caI Methods ( N W ) ,  Foutth Edition, 8/15/34 
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REAGENTS: €QUI PM ENT: 

1. 

2. 
3. 
4. 
5. 

Carbon disulfide ~ (CS,), chromatograpt 1. Sampler: glass tube, 7 cm long, 6-mm OD, 4- 
quality.* rnm ID, flame-sealed ends with plastic caps, 
Trichloroethylene (TCE), reagent grade.' containing two sections of 20/40 mesh 
Nitrogen, purified. activated (600 "C) coconut shell charcoal 
Hydrogen. prepurified. (front = 100 mg; back = SO mg) separated by 
Air, filtered, compressed. a 2-mm urethane foam plug. A silylated glass 

wool plug precedes the front section and a 
3-mm urethane foam plug follows the back 
section. Pressure drop across the tube at 1 
L/min airflow must be less than 3.4 kPa. 
Tubes are commercially available. 

2. Personal sampling pump, 0.01 to 0.2 L/min, 
with flexible connecting tubing. 

3. Gas chromatograph, flame ionization detector, 
integrator. and column (see page 1022-1) 

4. Vials, 2-mC PTFE-llned septum caps. 
5. Syringes, 10-pL readable to 0.1 pL 
6. Volumetric flasks, 10-mL 
7. Pipet, TO, I-mL 

See. SPECIAL PRECAUTIONS. 

~~~ ~ ~ 

SPECIAL PRECAUTIONS: Carbon disulfide IS toxic and a serious fire and explosion hazard (flash point 
= -30 "C) Trichloroethylene is a suspect carcinogen and a narcotic [6,7,8]. Work with these 
substances only in a hood. 

SAMPLING: 

1. 
2. 

3. 

4. Cap the samplers.' Pack securely for shipment. 

Calibrate each personal sampling pump with a representative sampler in line. 
Break the ends of the sampler immediately before sampling. Attach sampler to personal 
sampling pump with flexible tubing. 
Sample at an accurately known flow rate between 0.01 and 0.2 L/min for a total sample size of 1 
to 30 L 

SAMPLE PREPARATION: 

5. 

6. 

Place the front and back sorbent sections of the sampler tube In separate vials. Discard the 
glass wool and foam plugs. 
Add 1.0 mL CS, to each vial. Cap each vial. 
NOTE: A suitable internal standard, such as ethylbenzene [l], undecane [2], or octane [3j at 

Allow to stand 30 min with occasional agitation. 
0.1% (v/v) may be added at this step. 

7 .  

CALIBRATION AND QUALITY CONTROL: 

8. Calibrate daily with at least six working standards. 
a. Add known amounts of TCE to CS, in 10-mL volumetric flasks and dilute to the mark. Use 

serial dilutions as needed to obtain TCE concentrations in the range 0.01 to 10 rng/rnL 
b. Analyze with-samples and blanks (steps 11 and 12). 
c. Prepare calibration graph (peak area vs. mg TCE). 

~ NlOSH Manual of Andyllul Methoas (NMAM). Fourth Edition, 8/15/94 
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9 Determine desorption efficiency (DE) at least once for each lot of sorbent used for sampling in 
the range of interest. Prepare three tubes at each of five concentrations plus three media 
blanks. 
a. Remove and discard back sorbent section of a media blank sampler. 
b. Inject a known amount (2 to 20 pL) of TCE. or a standard solution thereof in CS,, directly 

onto front sorbent section with a microliter syringe. 
c. Cap the tube. Allow to stand overnight. 
d. Desorb (steps 5 through 7 )  and analyze with working standards (steps 1 1  and 12). 
e. Prepare a graph of DE vs. mg TCE recovered. 
Analyze three quality control blind spikes and three analyst spikes to ensure that the calibration 
graph and DE graph are in control. 

/ 

io 

MEASUREMENT: 

11,  Set gas chromatograph according to manufacturer’s recommendations and to conditions given 
on page 1022-1. Inject sample aliquot manually using solvent flush technique or with 
autosampler. 
NOTE: If peak area is above the linear range of the working standards, dilute an aliquot of the  

desorbed liquid with CS,, reanalyze, and apply the appropriate dilution factor in 
calculations. 

12. Measure peak area. 

CALCULATIONS : 

13. Determine the mass, mg (corrected for DE) of TCE found in the sample front (W,) and back (w,) 
sorbent sections and in the average media blank front (6,) and back (e,) sorbent sections. 
NOTE: If W, > W,/lO, report breakthrough and possible sample loss. 
Calculate concentration, C, of TCE in the air volume sampled. V (L): 14 

(w, + w, - B, - B, ) . i o 3  C =  , mg/rn3. 
V 

EVALUATION OF METHOD: 

Method S336 was issued on June 6, 1975 [4]. and validated with generated atmospheres using a 
calibrated syringe drive [l]. Average recoveries were 92 to 94% (16 samples) in the range 477 to 
2025 mg/ma for 3.4-L samples. Breakthrough volume of 18.5 L (effluent = 5% of test concentration) 
occurred after sampling for 99 min at 0.187 L/min from an atmosphere containing 2266 mg/m’ 
trichloroethylene in dry air. Desorption efficiency for SKC Lot 105 activated coconut charcoal in the 
range 1.6 to 6.4 rng per sample averaged 96.4% with 3, = 0.7% (18 samples). n-Octane was used as an 
internal standard in the chromatographic measurements. The serni-quartile ranges of desorption 
efficiencies in two rounds of the Proficiency Analytical Testing (PAT) program were 0.97 to 1 .O for 
charcoal tubes spiked with 0.6 to 1.1 mg trichloroethylene [9]. 

REFERENCES: 

[ 1 1  Documentation of the NIOSH Validation Tests, S336, U.S. Department of Health, Education, and 
Welfare. Publ. (NIOSH) 77-185 (1977), available at Stock No. PB 274-248 from NTIS. Springfield. 
VA 22161. 
UBTL Report for NIOSH Sequence #4266-R (NIOSH. unpublished, March 26. 1984). 
UBTL Report for NIOSH Sequence #4266-N (NIOSH. unpublished, March 14, 1984). 

[2] 
- [3] 

NlOSH Manual of h a l f l i d  Methods (NMAM). Founh Mition. 8/15/94 
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[SI 

[7) 

[a] 

[9] Groff, J. Personal communication, NIOSH (July, 1985). 

NlOSH Manual of Analytical Methods. 2nd ed.. Vol. 3, S336. U.S. Department of Health, 
Education, and Welfare, Publ. (NIOSH) 77-1 57-C (1977). 
Ibid., Vol. l., PACAM 127, U.S. Department of Health, Education, and Welfare, Pub1 NIOSH) 
77-157-A (1977j. 
Criteria for a Recommended Standard ... Occupational Exposure to Trichloroethylene, U.S. 
Oepartment of Health, Education, and Welfare, Publ. (NIOSH) 73-1 1025 (1973). 
NIOSH Current Intelligence Bulletin 2, Trichloroethylene (TCE), NlOSH (June 6, 1975), U.S. 
Department of Health, Education, and Welfare, Publ. (NIOSH) 78-1 27 (1978). 
Special Occupational Hazard Review with Control Recommendations - Trichloroethylene, U.S. 
Department of Health, Education, and Welfare, Publ. (NIOSH) 78-130 (1978). 

METHOD REVISED BY: 

G. David Foley. NIOSH/OPSE. 

NlOSH Mmud of AnllyUul Methods ( N W ) ,  Fourth Edltion. 8/15/94 



APPENDIX F 

INDUSTRIAL HYGENE AND RADIOLOGICAL REPORTlNG FORMS 



TAILGATE SAFETY MEETING 

DATE: TIME: PROJECT NO.: 

SITE LOCATION: 

TYPE OF TRAINING 

Technical Transfer/El&S Meeting 

HASP Readinmeview Other: 

Tailgate Safety Meeting 

T € U I " G  PRESENTED BY: 

TOPICS COVERED: 

NAME PRINT 

ATTENDEES 

S T C N A m  

/ 

SlTE SUPERVISOR: DATE: 

(copy to H d t h  and Safdy Mmga md project file.) 

HBS M ~ q m  Itcvicw Date 



MCLAREN/HART 
THERMAI, DESORPTION PHASE OF THE 

MOUND SITE SOURCE REMOVAL PROJECT 

Engine Oil Level 

WELtfZIAIlm 

Hydraulic Controls/Fluid/H~ 

Hydraulic System Lockout 

, Supplied Air T& and Tank 
Mounts 

Safety Belt 

Horn 

Operata?s Daily Heavy Equipment Inspeaion Checklist 

Equipment: Date: 

Hoist Cylindcr 

Tilt Cylinder 

BucketiPiasTTacth 

coupling Devicc(s) 

Lights 

BaclolpAlarm 

Fire Extinguisher 

Fuel Level 

OilPresSwe 

Brak6qmcyBrake 

Ladders 

steering 

Wipers 

._ - _ _  - - - 

Logbook Control Number: ER-IHSS113-LB-97-187 



MCLARENHART 
THERMAL DESORPTION PHASE OF TEE 

MOUND SI"E SOURCE REMOVAL PROJECT 

Operator's Daily Heavy Equipment Iaspeaon Checklist 

Equipment Number: Make: Date: 
Hour Meter Reading: Start End Hours on Shift 

T k  

1 Hoistcylinder 

Tilt Cyliadcr 

Hydraulic Oil Level 

Hydraulic Controls 

BuckctPorks 

Limit Switches 

Safety Belts 

Fire Extinauisher I I I I .. 1 1 I I 

DIESEtTRUCKS 

Battery 

Fuel 

Waterlhtifreeze 

Engine Oil Level 

Oil Pressure 

Remarks: 

Logbook Control Number: 

Operator I Date 
@ r w  (signature) 



MCLARENHART 
THERMAL DESORPTION PELASE OF THE 

MOUND SITE SOURCE REMOVAL PROJECT 
Industrial Hygiene Air Samplhg Form 

Pane I 

Building: ROodArea: Work Package Number: Date 
Description of Work: I 
I Engineering Controls: 

I Observations, Strategies, Worker Comments: 

I 

Person Sampled: Employee #: Job Title: 
Company: Supervisor: 
Spci6c Task Performed: 
Personal Protective Equipment Worn 

SAMPLTNG INFORMATION* 
~ 

Sample Number: 
Calibrator: serial #: Date Calibrated: Date Due: 
Sampling Pump: Serial #: 
Media: Lot #: 
Pre Calibration Flow Rate: 
Time On: 
Time OfE >>>>>Run Time: Total Time: Calibration Temp: OF 

Time On: 
Time off: >>>>>Run Time: Total Volume: SiteTemp: O F  

Time On: 
Time Off >>>>>Run Time: Analytical Method(s): 

Type of Sample: (circle) P e m n a I / M i e l d  BlanWMedia Blank 

Post Calibration Flow Rate: Average Flow Rate: 

Representative Exposures: 
Name Employee # Name Employee# 

Industrial Hygienist: Employee #: Company: Date: I Peer Review: Employee #: Company: Date: 

Use back for additional information. 
Logbook Control Number: 



MCLARENIHART 
THERMAL DESORPTION P U E  OF THE 

MOUND SITE SOURCE REMOVAL PROJECT 

Daily Health and Sdety Log 

Logbook Control Number: 

HISS: I Date 
(print) (signature) 



MCLARENIHART 
THERMAL DESORPTION PEASE OF THE 

MOUND SITE SOURCE REMOVAL PROJECT 

Daily WBGT Log 

Logbook Control Number 

HSS: 1 Date 
(print) (signature) 
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