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WHour lnrtnllation Hulth/Safety Coordhtor 
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(303) 966-5874 

(303) 740-27m 

(303) 740.2700 

(303) 9662911 
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(303) 629-1123 

(303) 966-2911 

Police (303) 966-2911 

THE W-C TRAILER IS LOCATED AT: 901 Conmuor’s Pad, Trailer No. 22 

NEAREST MEDICAL 
SERVICES ARE LOCATED AT: Building l22 

Directions: 

From the Contractor‘s trailer compound, take a northbound street to Central Avenue and turn 
left onto Central Avenue: Building 3.2 will bc on the left side and slightly west of a guard 
building on the right after approximately 135 m i k  

From the RFP eastunboundary, upon entering RFP off oflndiuu Street, youwiiibeon Central 
Avenue. Proceed approxhatdy 35 milet: Building 122 will be on the leEt ride. 

From the RFP western bun- at Hwy. 93, proceed along the cntrract road to just put the 
second @e, a! which time you will bc cast b o d  on c.aUrAvcaue. Then turn left onto the first 
street past Second Street, (Third Street which is pot marked). P r d  u p M  Street past 
Building 125, which is on the left the next buildkg on the left will be the medical hcility 
(Building 322). 
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1.0 
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This Health and Safety Plan presents health and safety requirements and guidelines for 

performance of the work required for implementation of the Phase 11 RFI/RI Work Plan for 

the 903 Pad, Mound and East Trenches Areas at the Rocky Flats Plant (RFT). It is in com- 
pliance with applicable sections of 29 CFR 1910.120 and was prepared exclusively for use by 
employees of Woodward-Clyde (W-C) and its subcontractors. ’Ihk plan shall not be modified 

or used after the expiration date without written approval by the Project Manager (PM), Health 

and Safety Officer (HSO), and Corporate Manager, Health and Safety (CMHS). In addition, 

this plan shaU not be used by firms or persons not under contract to W-C without written 

approval by W-C’s Executive Vice President-Practice. This plan is not valid until i t  is signed 
and dated by the Author, PM, and CMHS. Any modifications to this plan must be approved 
by the individuals signing on the title page or by their representatives. 

The project’s location in relation to the Denver area is shown in Figure 1-1, Location Map. 

Figure 1-2, REP General Map, shows the boundaries of RFP, and Figure 1-3: RFP - Facilities 

Map illustrates the developed area of RFP. 
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ct 2.0 
STAFF ORGAMZATION 

This section dcscrihes project staff organization, with regard to the roles of the various positions 

on this project as they pertain to health and safety. The responsibiities and authority of each 

subcontractor individual with a role in health and safety administration are presented h 

Table 2-1. The responsbities of RFP individuals with a role in health and safety are presented 

in Attachment L 

W-C and W-C subcontractor personnel who have been identified as having a potential for behg 

invohd in the Operable Unit 2 field activities are listed below. Others will be identified as 

activities progress. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Andersen, Jeny J. 
Bell, Richard 
Bender, Joseph 
Bender, Patricia 
Bender, Daniel R. 
Bianco, Ed 
Brooman, David L 
Bufo, David 
Burgess, Dan 
Claybourn, Alan F. 
Comer, Darrel 
Cox, Jeff 
Dal Lago, Ed 
Dohcrty, John 
Durand, Roy L 
Durand, Thomas K. 
Erwin, Larry 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Fleming, Richard L 
Glasgow, Willard 
Hencmann, Robert 
Holmes, Ron 
Hosey, Bert Lee 
Jehn, John 
Jones, Chuck 
JubenviUe, David M. 
LaRue, Bruce 
Lahn, R o b  
Mast, Edward 
May, Michael 
McGet, Gary Gale 
Merrcl, Harvey 
Miller, Greg 
Miyoshi, Kerry 
Montgomery, Brian 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

O’Brien, James P. 
Owenby, Robert IC 
Pacheco, Ken 
Ryan, Mike 
Rupp, Richard J. 
Rupp, Robert L 
Sams, William 
Silva, Roderick W. 
Schreikr, Mike 
Shuey, Steven 
Spruce, David 
Terry, Tom 
Trimbach, Kent 
Van Santen, Luke 
Wilson, Robert 
Wigel, Matthew 
Zitek, James 

Personnel to be assigned to field activities must be approved by the Site Safety Officer (SO) 
or HSO before commencing with fidd work at RFP. 

2- 1 



TABLE 2-1 

RESPONSIBILITIES AND AUTHORITY OF HEALTH AND SAFETY PERSONNEL 

Direct and monitor the impfernentation of the health and safety program. 

Achise the president on health and safety matters. 

Issue directives, advisories, and information to the WCFS Corporate Manager, Health 
and Safety (CMHS). 

Advise the CMHS on policy, liability, and professional practice issues. 

Direct changes in the health and safety program. 

Determine and implement personnel disciplinary actions, as required. 

Review and approve the WCFS corporate heaith and safety budget 

Approve and audit corporate health and safety expenditures. 

Track health and safety regulations and implement improvements to the WCFS health 
and safety program. 

Ensure records are maintained pCrtaining to medical surveillance, tmbhg fit ttsting 
chemical exposure, and incidents. 

Update health and safety manual. 

Manage medical surveillance program. 

Ensure health and safety training is obtained. 



TABLE 2-1 
(Continued) 

~- 

Provide industrial hygienc/chemical safety guidance to WCFS HSOs. 

Audit key aspects of health and safety prograxn and report effactiveness to VPP. 

Coordinate health and safety activities of the bushes Unit offices. 

Investigate reports of incidents or accidents and report accidents or incidents to the 
VPP. 

Coordinate a mutually beneficial cooperation with the WCC Health and Safety 
Administrator. 

Approve the qualifications of employces to work at hazardous waste sites. 

Approve health and safety plans. 

Establish employee training and mcdicai surveillance procedures. 

Suspcnd work on any project that jeopardizes the health and safety of personnel. 

Access project files to perform health and safety audits or investigate 
accidents/inudents. 

Remove individuals fiom projects if their conduct jeopardizts their health and safety or 
that of coworkers. 

Approve the appohtments of business unit HSOS. 

Perform audits of office and/or field Health and Safety Activities. 

BUSINESS UNIT HEALTH AND SAFETY OFFICER (HSO): William U Sams 

Coordinate with project managers in matters of health and safety. 

Report to CMHS on health and safety matters. 



TABLE 2-1 
(Continued) 

DNelop or review and approve projcct h d t h  and safety plans prior to submittal to the 
CMHS for review. 

Conduct staff training and orientation on health and safety related activities. 

Appoint or approve site safety officers. 

Monitor compliance with health and safety plans and conduct site audits. 

Assist project managers to obtain required health and safety equipment. 

Approve personnel to work on hazardous waste management projects with regard to 
medical examinations and health and safety training. 

Suspend work or otherwise Limit ocposure~ to pusomel if health and safety plan 
appears to be unsuitable or inadequate. 

Direct personnel to change work practices if existing practices are deemed to be 
hazardous to health and safety of personnel 

Remove p ~ e l  from projects if their actions or condition endangers their heaith and 
safety or the health and safety of coworkers. 

Approve restart of field activities foliowing a temporary suspension that was based upon 
health and safety consideration. 

PROJECI' MANAGER AND SITE MANAGER: Al Qaybourn/kn Pachecx, 

Ensure that the project is performed in a manner consistent with the WC health and 
safety program. 

Provide the HSO with the project information needed to develop health and safety 
Plans. 

Ensure that the project hcalth and safety plans are prepared/approvcd and proper& 
implemented in a timely manner. 



TABLE 2 1  
(Continued) 

Ensure that adequate funds are allocated to fully implement project health and safety 
P b .  

Ensure compliance with health and safety plans of contractor personnel. 

Coordinate with the HSO on health and safety matters. 

Assign an HSO approved SSO to project and, ifntcessary, assign a suitably qualiEicd 
replacement. 

0 Temporarily suspend field activities, if health and safety of personnel are endangered, 
pending an evaluation and approval for resumption of work by the HSO and/or CMHS. 

Temporari2y suspend an individual from field acthities for infradons of the health and 
safety plan, pending az~ evaluation and approval for resumption of work by the BO, 
and/or CMHS. 

SITE SAFETY OFFICER (SSO): Gregg Miller 

The SSO will be appointed by the Project Manager with the approval of the HSO. 

Direct hcalth and safety activities onsite. 

Rcport immediately all safety-related incidents or accidents to the HSO and project 
manager. 

Assist project managers in all aspects of implementing health and safety plans. 

Maintain health and safety equipment on site. 

Implement emergency procedures as raquirad. 

Approve personnd to work in the field on the Phase II RFI/RI for operable Unit 2 

2-5 



TABLE 2-1 
(Continued) 

Authorities 
0 Can temporarily suspend field activities, if health and safety of personnel are 

endangered, pending further consideration and approval for resumption of work by the 
HSO and/or CMHS. 

Can temporarily suspend an individual from field a&& for infractions of the health 
and safety plan, pending further mnsideration and approval for resumption of work by 
the HSO and/or CMHS. 

HEALTH AND SAFETY T E C H "  (HST): As assigned by the Site Manager 

The health and safety technicians (HSTs) shall assist the S O  in implementing site Health and 
Safety Plans (HSP). An HST will be present (in the immediate Vicinity) during all activities 
involving drilling, trenching, or sampling of wastes or soils. None of tbcse activities shall be 
permitted in the absence of an HST. 

Ensure that each individual within his/her jurisdiction compfi& with the provisions of 
the HSP. 

Provide on-site air monitoring during field activities. 

Audit safety practices used by on-site t& 

Communicate with command post for on-site activitiw 

Supervise decontamination, monitor workers for heat or cold stress, and distriiute 
h d t h  and safety equipment. 

Document safety p r a k  

Initiate appropriate emergency procedures. 

The h d t h  and safety technician shall have the authority to stop work in case of an imminent 
safety hazard or potentially dangerous situation. After stopping work, the health and safety 
technicians shall immediately consult the SSO. 



3.0 
SITE INFORMATZON 

3.1 INTRODUCTION 

The Rocky Flats Plant (RFP) began operations in 1952 and is part of the nationwide nuclear 

weapons developrncqt, production, and research complex currenw administered by the 

Department of Energy (DOE). Primary production activities include fabrication of nuclear 

weapons components from beryllium, plutonium, stainless steel, and uranium; assembIy of 

components; and chemical recovery and purification of recyclable transuranic radionuclides. 

The major classes of waste generated indude solid waste, hazardous waste, radioactive waste, 

and mixed (radioactive and hazardous) waste. 

Accidental releases of wastes have occurred over the years. The Environmental Protection 

Agency (EPA) published the final decision to add Rocky Flats to the NationaI Priorities List 

in the October 4,1989 Federal Re w. Cleanup at Rocky Flats is Wing conducted under two 

major environmental laws according to an Interagency Agreement (IAG) (dated January 22, 
1991) between the DOE, EPA, and CDH: (1) the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA, also known as Superfund), which addresses 

inactive waste disposal sites at the plant; and (2) the Resource Conservation and Recovery Act 

(RCRA), which addresses past and active storage and disposaI areas of the plant. 

3 2  PHYSlCALFEATuRES 

RFP is located northwest of Denver in central Colorado. The Plant consists of approximately 

6,550 acres of federally owned land. Major building are located Within a plant security area 

of approximately 400 acres. The plant security area is surrounded by a buffer zone of 

approximately 6,150 acres. The entire facility is roughly bounded by State Highway 93 on the 

west, State Highway 128 on the north, Indiana Street on the east, and State Highway 72 on the 

south. 
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3 3  TOPOGRAPHY 

The natural environment of RFP and Vicinity is influenced primarily by its proximity to the 

Front Range of the Rocky Mountains. The Plant is directly cast of the north-south trending 

Rocky Mountains, with an elevation of approximately 6,000 feet above sea level. RFP is iocated 

on a broad., castward-doping plain of overlapping alluvial fans dcveloped along the Front Range. 

The fans extend about 5 miles in an castward direction €tom their origin in the abruptly rising 

Front Range and terminate on the cast at a break in slop to rolling hius, The Continental 

Divide is about 16 miles west of the Plant. The Plant Security Area is located near the eastern 

edge of the fans on a terrace between stre8m-m valleys (North Walnut Creck and Woman 

Creek). 

3.4 HYDROLOGY 

There is considerable interaction between surface water and groundwater. Surface water and 

groundwater flow in the unconfined system is generally from west to cast. 

3 5  B1OU)GY - 

Animal life inhabiting FWP and its buffer zone consists of species associated with Western 

prairie regions. The most common large mammal is the mule d e r ,  with an estimated 100 to 

125 permanent residents. There are a number of small Cannivoru, such as coyote, red fox, 

striped skunk, and long-tailed w d  A profusion of small herbivores can be found throughout 

the Plant site and buffer zone, consisting of species such as the pocket gopher, white-tailed 

jackrabbit, and the meadow vole. Bull snakes and rattlesnakes are the most frequently observed 
reptiles. Eastern yellow-bcllied racers have also been seen. Western plains garter snakes are 

found in and around many of the ponds. 
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3.6 HXSTORY OF OPERABLE UNIT NO. 2 (OU2) AND OUTLYING AREAS 

Site descriptions presented in the following sections are taken from the finalphase II RFI/RIFs 
Work Plan (Allwial) Rocky Flats Plant 903 Pad, Mound and East Trenches h e a s  (Operable 

Unit 2) 12 April 1990. These descriptions are based on historical records, aerial photography 

review, and interviews with P h t  p e r s ~ ~ e t  Further characterization of each site bascd on 
other historical reports is a h  induded in the following discussions. 

For the purposes of this Health and Safety Plan, OU2 has been subdivided into four areas: the 

903 Pad Area, the Mound Area, the East Trenches Areas, and Outlying Areas. The first three 

of thest areas are further subdivided into Individual Hatardous Substance Sites MSSs with an 

assigned reference number. The fourth area consists of outlying areas surrounding each MSS. 

3.6.1 903 Pad Ares 

Five MSSs are located Within the 903 Pad Area (Figure 3-1). Thcse sites are: 

903 D m  Storage Site @IS No. 112) 

903 Lip Site (IHSS No. 155) 

Trench T-2 Site @Iss No. 109) 

Reactive Metal Destruction Site (MSS No. 140) 

Gas Detoxitication Site (MSS No. 183) 

A brief history of each MSS within the 903 Pad Area is provided in the following subsections. 

3.6.1.1 & No. ll2l 

The 903 Drum Storage Site is located in the east- portion of the Plant Security Zone. This 
area was used from October 1958 to January 1967 for storage of radioactively contaminated oil 
drums. Presented below is a description (&acted from calkins, 1970) of drums stored at the 

Drum Storage Site. 



"Most of the drums transferred to the field were nominal 55-gallon drums, but a 
significant number were 30-gallon drums. Not all were completely full. Approximately 
three-fourths of the drums were plutoniumcontamhated, while most of the balance 
contained uranium. Of those containing plutonium, most were lathe coolant consisting 
of a straightchain hydrocarbon mineral oil (Shell Vitrea) and carbon tetrachloride in 
varying proportions. Other liquids were involved, however, including hydraulic oils, 
vacuum pump oil, trichloro-ethylene, perchloroethylene, silicone oils, acetone still 
bottoms, etc. Originally, contents of the drums were indicated on the outside, but these 
markings were made illegible through weathering and no other good records were kept 
of the contents. Leakage of the oil was recognized early, and in 1959 or possibly mlier 
ethanolamine was added to the oil to reduce the corrosion rate of the steel drums." 

Drum leakage was noted at the 903 Drum Storage Site in 1964 during routine drum handling 

operations (Dow Chemical, 1971). Corrective action consisted of transferring the contents of 

leaking drums to new drums and fencing the area to restrict a c e s  (Dow Chemical, 1971). 

Approximately 420 drums leaked to some degree, and, of these, an estimated 50 leaked their 

entire contents @ow Chemical, 1971). An estimated 5,000 gallons of liquid (Freiberg, 1970) 

containing 53 curies (Ci) of plutonium leaked into the soil (DOW Chemical, 1971). A h a y  

rainstorm in 1967 spread contaminants to a ditch south and southeast of the drum storage site 

(Dow Chemical, 1971). 

The shipment of drums to the 903 Drum Storage Site ended in January 1967 when drum 

removal efforts began. Removal of all drums and wastes was completed in June 1968. 

Presented below is a chronology of the 903 Drum Storage Site cleanup as described by Freiberg 

(1970). 

From January 23, 1967 through March 10,1967, uranium oil drums which were in good 

condition were transferred to Building 774 2nd processd 

Building 903 . . . on March 10, 1967, started processing oil drums. This building was 

designed to prefilter the oil prior to transferring plutonium contaminated oil to Building 774 ' 

for fmal processing. 
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From March 10, 1967 through May 18, 1967, there were a total of 191 drums of 

plutonium contaminated oil filtered and shipped to Building 774. 

On May 18, 1967, operations at Building 903 were discontinued due to the amount of 

time this process was taking. 

Drum-to-drum transfer in the field began May 18, 1967, and the drums were [SIq  

shipped to Building 774 without prior filtration in Building 903. 

From March 17,1967 through May 10,1967, in addition to the plutonium transfers, there 

were 297 drums of uranium contaminated AUc-Tri waste shipped to Building 774 and 

processed. 

May 10, 1967 through May 28, 1968, a total of 4,826 drums containing 50 gallons of oil 

each were sent to Building 774 and processed. 

During the transfer operations, it was noted that at the bottom of all drums a deposit of 

sludge remained after removal of the oiL This sludge varied in depth from % inch to 3 

inches and averaged approximately 1 inch. By drum counter results, the sludge Within 
the empty drums contained a total of 5, lS2 grams of plutonium. These empty drums 

were later disposed of by adding Oil Dry and M;croCel to absorb the sludge. The drums 

containing the plutonium sludge and absorbent were then incased kr plastic, placed in 
boxes, and shipped to the burial grounds." The location of the buriai grounds is not 

provided. 

There were origin* a total of 5,237 drums at the drum storage site when deanup operations 

began in 1967. After transfer of the contents to new drums, 4,826 drums were transported to 

Building 774, of which 3,572 drums contained plutonhmantaminatcd oil. This leaves the 

contents of 411 drums unaccounted for. The most probable explanation for this discrepancy is 
a combination of the following factors according to Freikrg (1970): 



All of the drums originally sent to the storage site were not completely full 

Some of the volume was taken up by the sludge that was discarded with the empty 

barrels 

Leakage out of the barrels and onto the ground occurred 

Information provided by Freiberg (1970) indicates that an estimated 5,000 gallons of oil leaked 

from drums onto the ground at the Drum Storage Site. T%h estimate was based on the memory 

and knowledge of those involved in site operations (Freibug, 1970). 

In November 1968, site grading began at the 903 Dnun Storage Site in preparation for applying 

an asphalt cap Over the area. This work included moving ‘slightly” contaminated soil from 

around to inside the fenced area (Freikrg, 1970). A total of 33 drums of radioactively 

contaminated rocks were removed from the area in May 1969, and two courses of clean fill 

material were placed Over the site during the late summer of 1969. The asphalt was applied in 
Oaobcr 1969, and in February 1970, additional road base course material was applied to soils 

directly cast and south of the asphalt pad due to soil contamination (Freikg, 1970). 

The asphalt containment cover is rectangular and oriented north-south (370 feet) and east-west 

(395 feet). The pad slopes slightly to the northeast at a drop of 1 foot per 100 feet. The 

asphalt cover is approximately 8 centimeters (an) (32 inches) thick and it is underlain by 
approximately 15 cm (6 inches) of loost gravel and 8 an of soil fill. 

3.6.12 -0.m 

During drum removal and cleanup activities associated with the 903 Drum Storage Site, winds 

redistributed plutonium beyond the asphalt pad (not present at that time) to the south and cast. 

An estimated 1 Ci of plutonium was redistributed beyond the pad, and, of that 1 Ci, 
approximately 056 Ci is believed to have been deposited in the 903 Lip Site (Barker 1982). 

The most contaY:inatzd area was L ,.nediateiy adjacent to the pad to the south and southeast. 



Surveys at the time of the drum removal project and subsequent annual soil sampling from 1969 

to 1972 showed a maximum plutonium concentration of a 8  picoCuries per gram @Ci/g) in 

the top 5 cm (2 inches) of soil at the 903 Lip Site (Barker, 1982). 

Soil cleanup efforts were undertaken in 1976,1978, and 1984 to remove plutoniumantaminatcd 

so& from three different arcas within the 903 Lip Site. The 1976 soil removal operation began 

in June 1976 and ended in September 1976. ?his cleanup consisted of handacavating 

contaminated soils fiom an area near the Reactive Metal Destruction Site until soil- 
contamination levels were below the detection limit of the Field Instrument for Detection of 

Low Energy Radiation (FIDLER). The detection limit of the FIDIER is 250 counts per 
minute (cpm) (Barker, 1982). The excavated area was covered with dcan top soil and reseeded 

with native grasses. Thirry-five boxes, weighing a total of 125,OOO pounds, were removed and 

shipped off site for disposal during the 1976 cleanup (Barker, 1982). 

The 1976 soil-removal technique of hand-arcavation was inefficient, considering the large 

amount of contaminated soils requiring removal at the 903 Lip Site. In June 1978, a second soil 

removal project began north of the 1976 removal using a front-end loader alone and with a 

bulldozer. AU soil that exceeded 2,000 cpm, as determined by a FIDLER survey, was removed. 

Cleaned areas were resurveyed and soil removal continued until background reading 

(approximately 250 cpm by a FIDLER survey) were obtained. Topsoil was then applied to the 

excavated area, and the site was revegetated with native grasses. During the 1978 soil removal, 

1,448 boxes, weighing a p p r o h t d y  4.7 million pounds, were removed and shipped off site 

(Barker, 1982). 

Approximately 0.5 Ci of plutonium were removed from the 903 Lip Site during the two soil 

r e m d  projects. This quantity is based on an average soil plutonium concentration of 545 

pCi/g and a soil density of 1 gram per cubic centimeter (g/cm3) (Barker, 1982). 

A third soil cleanup was performed along the eastm edge of the 903 Lip Site in 1984. A total 

of 214 tri-wall pallets of contaminated soil were removed from the area. The excavated arw 

was backGUed with clean topsoil (Setlock, 1984). 



3.6.13 

Trench T-2 is located south of the 903 Drum Storage Site and west of the Reactive Metal 

Destruction Site. This trench was used before 1968 for the disposal of sanitary sewage sludge 

and flattened drums contaminated with uranium and plutonium. This trench ki believed to 

measure approrximately 15 feet wide by 200 feet long by 5 feet deep (Rockwell International, 

1987). Barrels were noted in the western end of Trench T-2 during 1987 investigations. 

3.6.1.4 Reaafvc M e t o e s t m a  Site (IHSS No. 1401 

The Reactive Metal Destruction Site is located on the hillside south of the 903 Drum Storage 

Site. This site was used during the 1950s and 1960s primarily for the destruction of lithium 

metal (U.S. DOE 1986). Approximately 400 to 500 pounds of metallic lithium were destroyed 

on the ground surface in this area and the residues, primarily nontoxic lithium carbonate, 

buried. Smaller unknown quantities of sodium, calcium, magnesium, solvents, and unknown 
liquids were also destroyed at this location (Illsley, 1978). 

Based on review of historical aerial photography, the Reactive Metal Destruction Site was uscd 
from 1968 to 1971. Barrels were noted in the southwestern corner of IHSS No. 140 during 1987 

investigations (U.S. DOE, 1990). 

3.6.15 Site No. 

Building 952, located south of the 903 Drum Storage Site, was used to detoxify various gaxs 

from lecture bottles between June 1982 and August 1983. The lecture bottles held 

approximately 1 liter of compressed gas each. The gases consisted of various types of nitrogen 

oxides, chlorine, hydrogen sulfide, sulfur tetrafluoride, methane, hydrogen fluoride, and 

ammonia that were used in Plant research and development work Gas detoxification was 

accomplished by using various commercial neutralization processes available at the time. After 

neutralization, glassware used in the process was triple-rinsed, crushed, and deposited in the 

present landfill. The neutralized gases were released to the er-Lronment during detoxiiication. - 



3.62 MoundArea 

The Mound Area is composed of four sites (Figure 3-1). These are: 

Mound Site (KHSS No. 113) 
Trench T-1 Site (IHSS No. 108) 

Oil Bum Pit No. 2 Site @Iss No. 153) 
Pallet Burn Site (MSS No. 154) 

A brief history of each IHSS within the Mound Area is provided in the following subsections. 

3.62.1 W S  No. 

The Mound Site, located north of Central Avenue in the eastem Plant Security Zone was used 

between April 1954 and September 1958 for drum disposat Approximately 1, 405 drums 

primarily containing depleted uranium and bexylliumentamhated lathe coolant (a mixture of 

about 70 percent hydraulic oil and 30 percent carbon tetrachloride) were placed at the Mound 

Site (Rockwell International, 1987). Records do not indicate that the barrels were actually 

buried (caikins, 1970). It is likely that some of the coolant also contained uuicficd uranium 
and plutonium (Rockwell International, 1987). Some drums also contained Perclenc, a brand 

name of tetrachlorocthene (PCE) (Sax and Lewis, 1987). Some of the drummed wastes placed 
in the Mound Site were in solid form (Rockwell International, 1987). 

Cleanup of the Mound Site was accomplished in May 1970, and the materials rem& were 

packaged and shipped to an off-site DOE facility for disposal. Listed beiow is an inventory of 

the 1,405 drums removed from the Mound Site in 1970 @ow Chemical 1971). 
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kiadRws chl!a& 

903 

21 

30-gallon drums of depleted uranium solid waste 

30-gdon drums of depleted uranium oil waste 

12 

102 

30-gallon drums of plutoniumantaminated 03 waste. "The plutonium 
content was so low that it was measurable only by the most sensitive 
laboratory techniques." 

%-gallon drums of depleted uranium solid waste 

282 55-gdon drums of depleted uranium oil waste 

85 55-gdon drums of enriched uranium oiI waste 

1.4 05 TOTAL DRUMS 

Subsequent surficial soil sampling in the vicinity of the acavated Mound Site indicated 0.4 to 

51 pCi/g activity. This radioactive contamination is thought to have come from the 903 Drum 
Storage Site via wind dispersion rather than from drums previously stored at the Mound Site 

as it was limited to the surface (Rockwell International, 1987). 

The trench was used from 1954 until 1962 and contains approximately 125 drums filled with 

approximately 25,000 kilograms (kg) (55,115 pounds) of depleted-uranium chips @ow Chemical, 

1971) and plutonium chips coated with a small amount of lathe a d a n t  (Rockwell International, 

1987). The estimated dimensions of Trench T-1 are 15 feet wide by 200 feet long by 5 feet 

deep. Trench T-1 was covered with about 2 feet of so& and the corners have been marked. 

Weedcutting activities in October and November 1968 unearthed two drums inadequately 

covered with fill materiaL Both drums were sampled and a d p d  for total plutonium and 

uranium content before they were dispostd off site (IUscly, 1983). The off-site disposal location 

is not known. One of the drums sampled contained an oil-water mixture with 55 pCi/l of 
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plutonium and 2.3 x lo5 pCi/g of uranium. The other drum contained an oily sludge with 4.6 

pCi/g of plutonium and 1.2 x lo6 pCi/g uranium (Illslcy, 1983). 

3.623 QiI Bum Pft No. 2 fIHSS No. 153 

Oil Burn Pit No. 2 is actually two parallel trenches that were used in 1957 and from 1961 to 

1965 to bum approximately 1,082 drums of oilcontaining uranium (Rockwell International. 

1987). In March and April of 1957, the contents of an estimated 169 uranium contaminated 

waste oil drums were burned. No further burning took piace until 1961. Frequent burning of 
waste oil took place from June 1961 to May 1965. The contents of approximately 914 drums 

were burned during this time. The drums used for the oil burning operations were generally 

reused; however, 300 empty drums were discarded by flattening and burying them in  the burning 

pits (Dow Chemical, 1971). The uranium concentrations of the burned waste oil is unknown. 

The residues from the burning operations and the flattened drums were covered with backfill. 

In 1978, the area was excavated to a depth of approximately 5 feet and 239 boxes (56 cubic feet 

per box) of contaminated soil were removed and shipped off site to an authorized DOE disposal 

site (Illsiey, 1983). The off-site disposal location was not known. 

3.62.4 Pallet No. 1541 

An area southwest of Oil Bum Pit No. 2 was reportedly used to destroy wooden pallets in  1965. 

The types of hazardous substances or radionuclides that may have been spilled on these pallets 

is unknown. This site was deaned up and reclaimed in the 1970s (U.S. DOE, 1986). 

3.63 East Trenches Area 

The East Trenches Area consists of nine burial trenches and two spray irrigation sites. A brief 

history of these IHSSs is provided in the following subsections. 

Trench T-3 (IHSS No. 110) 

Trench T-4 (IHSS No. 111.1) 
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Trench T-5 (IHSS No. 1112) 

Trench T-6 (IHSS No. 1113) 

Trench T-7 (MSS No. 111.4) 

Trench T-8 @iSS No. 1115) 

Trench T-9 (IHSS No. 111.6) 

Trench T-10 (IHSS No. 111.7) 

Trench T-11 @IsS No. 111.8) 
East Spray Imgation Sites (MSS Nos. 216.2 and 2163) 

3.63.1 T-3 t h e  T-11 a S S  NOS. 110 

Trenches T-3, T-4, T-10, and T-11 are located north of the Cast aaxss road, and Trenches T-5 

through T-9 are south of the east access road. The wastes in t h e  trenches have not been 

disturbed since their burial. These trenches, as wed as Trench T-2 discussed earlier, were used 

from 1954 to 1968 for disposal of approximately 125,OOO kg of sanitary sewage sludge 

contaminated with uranium and plutonium and approximately 300 flattened empty drums 

contaminated with uranium (Ilisley, 1983). Radiation content of the sewage sludge ranged from 
382 pCi/g to 3,590 pCi/g (Owen and Steward, 1973). Trenches T-Q and T-11 also contain some 

plutonium- and uraniumcontaminated asphalt planking from the solar evaporation ponds 

Wey, 1983). 

According to Wey (1983), soil samples have been collected from Trenches T-9,T-10, and T-11, 

and the results were as follows: 

"Samples from T-11 contained plutonium in the range from 4.5 to 50 pCi/g and 
uranium-238 in the range between 0.9 and 158 pCi/g. Trench T-10 was found to contain 
uranium in the range between 40 and 126 pCi/g and Pu-239 in the range from 0.18 to 
14 pCi/g . . . . Plutonium concentrations in collected samples varied from 0.40 to 68 
pCi/g and uranium was found in the range between 2.4 and 450 pCi/g in Trench T-9." 

The sampling dates and collection methods of these samples are unknown. 
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3.632 -VI- ion (IHSS Nos, 

IHSSs 2162 and 2163 were used for spray irrigation of sewage treatment plant effluent. These 

areas have been designated as IHSSs because effluent containing low concentrations of 

chromium was inadvertently sprayed in the area in February and March 1989. The chromium 

entered the sanitary sewage treatment plant on February 23, 1989 subsequent to a spa of 
chromic acid in Building 444 (Rockwell International, 1989). 

3.6.4 Outlying Areas 

The Outlying Areas are defined as those areas that are not within the boundaries of an MSS 
but that surround any given IHSS. There is a potential for contaminant plumes being present 

in outlying Areas. 
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4.0 
WORK A C I W I T E S  

This Health and Safety Plan covers activities associated with the Phase II RFI/RI for Ojxrable 

Unit 2. The required sampling and investigative activities are described in the Phase II Work 

Plans for alluvial and bedrock components of the RFI/FU and in the R M  Flats Environmental 
Restoration Program Standard Operating Procedures (SOPS). The planned start date is May 

1991 and the activities are expected to take 12 to 18 months to complete. ?he specific adivities 

covered by this plan follow: 

Surveying and staking borehole and monitoring well locations 

Nonintrusive geophysics 

Well drilling and construction (approximateJy150 to 200 wells) 

Borehole drilling (approximately 60 to 80 boreholes) 

Shallow (less than 1 inch deep) surface soil samples at approximately 1,500 locations 

Trenching to aUow for sampling of soil from the sides of M o w  (approximately 3 feet 

deep) trenches at approximately 24 locations 

Packer testing 

Personnel decontamination 

Equipment decontamination 

Core logging 

Operating a main decontamination facility 
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5.0 
HAZARD ASSESSMENT 

5.1 OVERVIEW 

A review of Rocky Flats Plant history and previous studies of the regional animal life, climate, 

and the general industry-wide experience with using heavy equipment, indicates that there are 

several sources of potential hazards to be assessed. The potential hazards have been placed into 

one of five classifications listed below. 

Encounters with native wildlife (See Attachment A for a narrative concerning the types 

of wildlife found at Rocky Flats Plant and the associated diseases). 

Climatic conditions such as temperature extremes, thunder storms (lightning) and high 

winds. 

Working around light and heavy equipment. 

Radioisotopes in the soils and groundwater (Attachment B provides basic information 

regarding characteristics of the radioisotopes likely to be encountered). 

Nonradioactive potentially hazardous chemicals in soils and groundwaters (Attachment 

C contains Material Safety Date Sheets (MSDSs) for nonradioactive potentially 

hazardous chemicals known to exist on site. 

5 2  METHODOLOGIES USED TO COMPLETE THE HAZARD ASSESSMENTS 

The following is a brief summary of how hazard assessments were accomplished. Detailed 

information regarding how hazard assessments were accomplished is presented in various 

attachments as specified in the text below. A summary of results from the hazard assessment 

process is given in Subsection 5.3. 
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5.2.1 Methodology Employed to Assess Wildlife, Environmental Extremes, and Working \ W h  
Equipment 

There is a certain likelihood for each of the potential hazard classifications listed in Subsection 

5.1 above to become a true hazard. But we have not attempted to estimate the likelihood of 

such occurrences for all classifications of potential hazards. Our assessment of the first three 

classifications of potential hazards (encounters with native wildlife, environmental extremes, and 

working with equipment) is subjective and indicates that they will exist at each work site, and, 

therefore, that steps must be taken to minimize the hazard (see Section 6.0, General Health and 

Safety Requirements; Section 7.0, Site-Specific Health and Safety Requirements; and various 

standard operating procedures (SOPs) contained in Attachment D). 

52.2 Methodology Employed to Assess Radioisotopes and Nonradiarcrive Potent ially 
Hazardous Chemical Exposures 

Our assessments of the last two classifications of potential hazards (radioisotopes in the soils 

and groundwater and nonradioactive potentially hazardous chemicals in soils and groundwaters) 

are presented by discussing the three potential routes of exposure. The routes of exposure 

discussed are absorption and injection (through the skin), ingestion, and inhalation. 

522.1 The Abs omtion, Tniection. and Tnewion Routes 0 f EXDOSU- 

A subjective manner of evaluation was used to assess the first three routes of exposure. Our 

assessment indicates that these three routes of exposure will exist at each work site, and, 

therefore, that steps must be taken to minimize exposures by these  routes. Methods of 

decreasing the likelihood of an exposure occurring via these routes are provided in Section 6.0. 

General Health and Safety Requirements; Section 7.0, Site-Specific Health and Safety 

Requirements; and various standard operating procedures (SOPs) contained in Attachment D. 
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5222 The Inhalation Route o f Ex~osu ry 

Mathematical modeling was used to estimate maximum airborne concentrations and thereby 

assess the potential for inhalation hazards to exist (see Attachment E, Estimating Airborne 

Concentrations of Radioisotopes From Soils; and Attachment F, Estimating Airborne 

Concentrations of Volatile and Semivolatile Organic Compounds In Groundwater). Estimates 

of airborne concentrations of radioisotopes assume the airborne dust concentration to be 450 

PgIm’. 

No attempt has been made to estimate airborne concentrations of organic compounds, metals, 

pesticides, or PCBs from soils for the following reasons: 

There is no prescribed method for estimating airborne concentrations of organic 

compounds from soils likely to be emitted up through a hollow-stem auger. However 

it is accepted practice industry wide to accomplish organic vapor measurements at each 

site of intrusive activity to monitor for the airborne concentration of organics and we 

will accomplish those measurements. 

The levels of metals, pesticides and PCBs found during Phase I RI are generally so low 

as not to be a potential inhalation hazard for occupational exposures. 

With two exceptions, the maximum estimated airborne concentrations are below the level 

requiring classification as a potential inhalation hazard. The maximum estimated airborne 

concentration of plutonium-239 (Pu-239) at the 903 Pad (IHSS No. 112) is sufficient to indicate 

classification as an inhalation hazard is appropriate (see Subsection 53.2.1). The maximum 

estimated airborne concentration of vinyl chloride from groundwater in the Outlying Area nonh 

of the Mound Area is sufficient to indicate classification as a potential inhalation hazard is 

appropriate (see Subsection 5.3221). 
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523 ClassMcation of Maximum Expected Airborne Concentrations 

The following terminology and criteria have been adopted for use in this Health and Safety Plan 

when discussing the results of calculations to determine the airborne concentration of a 

potential contaminant: 

Derived Air Concentration (DAC): For the purposes of this health and safety plan a 

DAC is an upper limit established by the Department of Energy (DOE) in DOE Order 

5480.11, Radiation Protection for Occupational Workers, dated December 21, 1988. 

However, it is the policy of both DOE and W-C to maintain personnel exposures to 

ionizing radiation as low as reasonably achievable. Exposures above the DAC may 

increase the potential for occurrence of genetic effects, carcinogenic effects, and/or 

other health effects. 

Permissible Exposure Limit (PEL): For the purposes of this health and safety plan a 

PEL is an upper limit established by OSHA or another nationally recognized body in 

lieu of a existing OSHA standard for occupational exposures to nonradioactive airborne 

substances. Exposures above the PEL may increase the potential for ill effects. The 

potential ill effect is dependent upon the specific substance involved. 

No Potential Inhalation Hazard: The maximum estimated airborne concentration of a 

radioisotope is less than l/ lOth the applicable DAC or the maximum estimated vapor 

concentration of a substance is I u s  than 1/2 the PEL 

Potential Inhalation Hazard: The maximum estimated airborne concentration of a 

radioisotope is equal to or greater than l / lOth the applicable DAC or the maximum 

estimated vapor concentration of a substance is equal to or greater than 1/2 the PEL. 
In any case, the maximum airborne concentration must be less than the applicable DAC 

or PEL. 



. Inhalation Hazard: The estimated airborne concentration of a radioisotope is equal to 

or greater than the applicable DAC or PEL 

53 HAZARD ASSESSMENTS FOR EACH IHSS SITE AND OUTLYING AREAS 

The following subsections contain our assessments of the hazards in a 

working at each IHSS and Outfying Area. 

associated with a main decontamination facifity and during core 

exposure controls described in Section 6.0, General 

scenario when 

Hazard assessments 

5.4. These assessments do not consider the effects of 

7.0, Site-Specific Health and Safery Requirements. 

53.1 Wildlife, Climatic Conditions, and Working With Equipment I 

Although not specified under each IHSS, our assessment indicates the fo owing potential 

hazards will exist at each field work site: 

Potential hazards considered to be a plausible source of harm at each site 

with wildlife and their associated diseases, dimatic conditions such as 

thunder storms (lightning) and high winds, and working around light 

lude encounters 

extremes, 

53.2 Radioisotopes and Nonradioactive Potentially Hazardous Chemicals ~ 

The absorption, injection, and ingestion routes of entry are 

potentially hazardous exposures to radioisotopes and 

be a source of 

chemicals at 

each site. 

The inhalation route of exposure for each IHSS is discussed in the following ubsections. The 

worst- case maximum airborne concentrations of radioisotopes known to exist each IHSS are 

shown in Attachment E, Estimating Airborne Concentrations of Radioisotop s From Soils and 

Summarized in Table 5-1. The worst-case maximiim airborne concentrations f organics known 





to exist in groundwaters are shown in Attachment F, Estimating Airborne Concentrations of 

Organics in Groundwaters. 

533.1 m r n  -S No. 1m 

The maximum estimated airborne concentrations of Pu-239 (DAC= 6 pCi/m’) and Americium- 

241 (Am-241) (DAC = 2 pCi/m’) that could be generated by disturbing soils beneath the 

asphalt pad indicates that classification as an inhalation hazard is appropriate. Although 

analysis of air samples collected east of the 903 Pad during 1964 through 1970 indicated that 

the maximum monthly average of daily sampling events was 025 pCi of total activity. And, at 

no time did values from the air samplers indicate that permissible levels of plutonium 

contamination in air had been exceeded. These analysis results are noteworthy because they 

represent conditions as the original contaminated soil surface was being graded i n  preparation 

for construction of the asphalt pad present today. Nonetheless, we consider airborne 

radioisotopes to be an inhalation hazard. 

The maximum estimated airborne concentration of trichloroethene (TCE) and tetrachloroethene 

(PCE) that could be generated by disturbing groundwater beneath the asphalt pad does not 

indicate that classification as a potential inhalation hazard is appropriate. 

a .  5332 903 Site tIWS No. 

The maximum estimated airborne concentrations of radioisotopes that could be generated by 

disturbing soils does not indicate that classification as a potential inhalation hazard is 

appropriate. The following radioisotopes arc known to be present and were considered in this 

assessment: Pu-239; ,4111-241; uranium-233 (U-233), uranium-234 (U-234), and uranium-238 (U- 
238); strontium-89 (Sr-89) and strontium-90 (Sr-90). 

The maximum estimated airborne concentration of nonradioactive potentially hazardous 

substances that could be senerated by disturbing groundwater does not indicate that 

classification as a potential inhalation hazard is appropriate. TCE and PCE nonradioactive 



potentially hazardous substances known to be present in groundwater and were considered in 

this assessment. 

The maximum estimated airborne concentrations of radioisotopes that could be generated by 

disturbing soils does not indicate that classification as a potential inhalation hazard is 

appropriate. The following radioisotopes are known to be present and were considered in this 

assessment: Pu-239; Am-241; U-233, U-234, and U-238; Sr-89 and Sr-90. 

The maximum estimated airborne concentration of nonradioactive potentially hazardous 

substances that could be generated by disturbing groundwater does not indicated that 

classification as a potential inhalation hazard is appropriate. The following nonradioactive 

potentially hazardous substances are known to be present in groundwater and were considered 

in this assessment: TCE, PCE, and CCI,. 

532.4 Gas Detoxification Site tIHSS No. 

Radionuclides are not considered to be a potential inhalation hazard in this IHSS area based 

upon a review of the site history and soil sampling results from the area. 

The maximum estimated airborne concentration of nonradioactive potentially hazardous 

substances that could be generated by disturbing groundwater does not indicate that 

classification as a potential inhalation hazard is appropriate. The following nonradioactive 

potentially hazardous substances are known to be present in groundwater and were considered 

in this assessment: TCE, PCE, and CCI,. 

5325 murid me (IHSS No. 

The maximum estimated airborne concentrations of radioisotopes that could be generated by 

disturbing soils does not indicate that classification as a potential inhalation hazard is 



appropriate. Any of the following radioisotopes may be present: Pu-239; Am-241; U-233, U-234, 
and U-238; Sr-89 and Sr-90. The phrase "may be present" is used because although a soil 

activity of 51 pCi/gm has been reported, the isotope was not identified. Results of calculations 

to determine the maximum airborne concentration were compared to the most restrictive DAC 

for the isotopes that may be present (Am-241). 

The maximum estimated airborne concentration of nonradioactive potentially hazardous 

substances that could be generated by disturbing groundwater does not indicate that 

classification as a potential inhalation hazard is appropriate. The following nonradioactive 

potentially hazardous substances are known to be present in groundwater and were considered 

in this assessment: TCE and PCE. 

532.6 ) 

Radionuclides are not considered to be a potential inhalation hazard in this IHSS area based 

upon a review of the site history and soil sampling results from the area. 

The maximum estimated airborne concentration of nonradioactive potentially hazardous 

substances that could be generated by disturbing groundwater does not indicate that 

classification as a potential inhalation hazard is appropriate. The following nonradioactive 

potentially hazardous substances are known to be present in groundwater and were considered 

in this assessment: TCE and PCE. 

531.7 &!let Bum Pit No. 

Radionuclides are not considered to be a potential inhalation hazard in this IHSS area based 

upon a review of the site history and soil sampling results from the area. 

Airborne concentrations of nonradioactive potentially hazardous substances generated from 

groundwater are not anticipated in this  IHSS area based upon a review of the site history and 

groundwater sampling results from the area. 



532.8 Trenches T-1 Throueh T-11 (IHSSs Nos. 108 T hmuzh 1ll.U 

Although not all of the Trenches have been sampled to determine if radioactivity is present, 

Trench T-9 was found to have the highest soil activity of the trenches that have been sampled. 

And in the interest of being conservative, the soil activity found in Trench T-9 was used to 

assess the potential hazard for working at all trenches within OU2. 

The maximum estimated airborne concentrations of radioisotopes that could be generated by 

disturbing soils does not indicate that classification as a potential inhalation hazard is 

appropriate. The following radioisotopes are known to be present and were considered in this 

assessment: Pu-239 and U-238. 

The maximum estimated airborne concentration of nonradioactive potentially hazardous 

substances that could be generated by disturbing groundwater does not indicate classification 

as a potential inhalation hazard is appropriate. The following nonradioactive potentially 

hazardous substances are known to be present in groundwater and were considered in this 

assessment: TCE and CCL,. 

532.9 SDra v Field. Center Area (THSS No, 21621 

Radionuclides are not considered to be a potential inhalation hazard in this IHSS area based 

upon a review of the site history and soil sampling results from the area. 

Airborne concentrations of nonradioactive potentially hazardous substances generated by 

disturbing groundwater are not anticipated in this IHSS area based upon a review of the site 

history and groundwater sampling results from the area. 
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532.10 East Soray Field, South Area (IHSS No. 2163) 

Radionuclides are not considered to be a potential inhalation hazard in this IHSS area based 

upon a review of the site history and soil sampling results from the area. 

Airborne concentrations of nonradioactive potentially hazardous substances generated from 

ground water are not anticipated in this IHSS area based upon a review of the site history and 

ground water sampling results from the area. 

532.11 ( N o n - m  S ites Within OU21 

Radionuclides are not considered to be a potential inhalation hazard in Outlying Areas based 

upon a review of the site history and soil sampling results from the area. 

With one exception, potentially hazardous airborne concentrations of nonradioactive hazardous 

substances generated by disturbing groundwater are not anticipated in this area based upon a 

review of the site history and groundwater sampling results from the area. The one exception 

is the Outlying Area north of the Mound Area. The maximum estimated airborne 

concentration of vinyl chloride from groundwater indicates that classification as a potential 

inhalation hazard is warranted. 

5.4 HAZARD ASSESSMENTS FOR MAINTENANCE ACTM'lTES ASSOCIATED WITH A 
MAIN DECONTAMINATION FACILITY AND CORE LOGGING ACTIVITIES 

The following subsections contain our assessments of the hazards in a worst-case scenario when 

conducting maintenance activi!ies at a main decontamination facility and during core logging 

activities. These assessments do not consider the effects of implementing the practices and 

required exposure controls described in Section 6.0, General Health and Safety Practices. or in 

Secrion 7.0, Site-Specific Health and Safety Practices. 
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5.4-1 Wildlife, Climatic Conditions, and Working With Equipment 

Our assessment of these potential hazards is that they will exist at the MDF and during core 

logging operations conducted in the field. 

5.42 Radioisotopes and Nonradioactive Potentially Hazardous Chemicals 

The absorption, injection, inhalation, and ingestion routes of entry are considered to be a source 

of potentially hazardous exposures to radioisotopes and nonradioactive hazardous chemicals at 

the MDF and during core logging operations. 
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6.0 
GENERALHEALTHANDSAFETYREQUIREMENTS 

6.1 MEDICAL SURVEILLANCE 

AU W-C field staff shall be active participants in the W-C medical surveillance program or its 
equivalent. AU medical examinations and procedures shall be performed by or under the 

supervision of a licensed physician, preferably an occupational physician. The examination shall 

include the tests, procedures, and frequencica dexn'btd in Attachment G. And, although not 

specified in Attachment G, the examination will include a baseline and exit bioassay sample for 

radioisotopic analyses. 

Radiation dosimeters will be furnished by RFP and are required for all field workers. 

62 SAFETYTRAINING 

Employees shall not participate in field activities until they have been trained to a level required 

by their job function and responsibility. Trainers shall have received a level of training higher 

than and including the subject matter of the ltvel of instruction they are providing AU training 

and field experience shall be certified. Training requirements are discussed below. 

6.2.1 Forty-How Basic Trplnlng 

D 

All field employes must have completed the &hour basic health and safety training required 

under 29 CFR 1910.120 and r&e &hour k u a l  refresher training thereafter. 

6.22 -Day On-Site SupvviSion 

All ficld employees shall be required to r&e a minimum of 3 days of on-site training under 

the supervision of a trained and experienced supervisor. On-site time under supervision shall 

be documented. 



633 On-Site Supervisor Training 

The on-site supervisor (site manager) must have completed the basic 40-hour training course, 

3 days of on-site training, first aid training, and at least 8 hours of specialized training on 

managing hazardous waste operations. The 8 hours of spccialitcd training shall include 

instruction covering the WC health and safety program, employee training program, personal 

protective equipment program, spill containment procedures, and health hazard monitoring 

procedures and techniques. 

62.4 Site Safety Officer (SSO) Training 

The Site Safety Officer must have completed the 40-hour training, 3-day on-site supervision, and 

first aid training. 

6 2 5  Site-SpeciZlc Safety Orientation Meeting 

A site-specific safety orientation meeting shall be conducted for aII project field sta& including 

subcontractors, prior to comenctment of field activities. The following topics will be discussed 
at this meeting: 

Namw of health and safety p e m ~ e l  and altcrnatcs responsible for site health and 

safety 
Health and safety organization 

Haratds at the site 

ExposUterisk 

Personal protective equipment to be used 

Personnel and equipment dccontamination procedures 

Air monitoring 

Emergency procedures 
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AU field personnel must be provided with and read a copy of this Health and Safety Plan. At 

the end of the meeting, attendees should be informally quizced to assess their understanding 

of the health and safety requirements, and should s;Sn a safety compliance agreement form 

stating that they have read, understand, and agree to compIy with the pruvisions of the plan. 

Anyone refusing to sign the form will be prohiiited from working at the site. 

If a new employee who has not gone through the site-spccific safety orientation meethg is 
assigned to the site, the S O  must present a similar briefing to the new employee before he or 

she participates in any field activities. All new employees must sign the safety compliance 

agreement form before beginning fieldwork at RFP. 

63-6 EG&G Radistion Safety Trafning 

All field employees shall be required to receive a l-day EG&G sponsored radiation worker 

safety course. This course is mandatory, and the S O  will schedule attendees. 

6 3  ACCIDENT/INCIDENT REPORTING 

63.1 Waomvpnl-CIydc (W-C)/Wodward-CIyde Federal SeniccS (WCFS) PFoCednms 

In the event of an accident or incident, the S O  will immediately notify the W-C Project 

Manager, HSO, and CMHS. 'I)pes of accidents or incidents that are considered reportable are: 

Illness resulting from chemical exposure or unknown causcs 

Physical injury, including an injury that doerr not require medical attention 

Fire, aplosions, and flashes d t i n g  from activities performed by W-C and its 

subcontractors 

Madons of safety rules and requirements 
Unexpected chW/radiologid exposms 

Occurrence h o k i n g  damage to equipment and/or threat of injury 

6-3 



Work will be suspended to correct the cause of the accident/incident and to modify this plan 
as necessary. 

A W-C accident/incident report form (Attachment H) must be submitted to the PM and CMHS 

within 24 hours of occurrence. 

633 Rocky Flats Plant pFocedurrs 

The Site Safety Officer will notify the W-C PM, the RFP Environmental Restoration (ER) 
Program Field Supervisor, the RFP ER Program Manager, and the RFP Area H d t h  and 
Safety Engineer of any accidents or incidents that occur during field activities. The Site Safety 
Officer will also submit a completed DOE Form Fm 5484.X to the RFP Area Health and Safety 
Engineer for any of the following incidents: 

1. "Recordable" occupational injuries or illnesses as defined below: 

OCCUPATIONAL INJURY is any injury, such as a cut, fracture, sprain, or 
amputation, that results ffom a work accident or from an exposure involving a single 
incident in the work environment. NOTE: Conditions resulting from animal or 
insect bites, or one-time e;rq>osure to chemicals are considered to be injuries. 

OCCUPATIONAL ILLNESS of an employee iS any abnormal condition or disorder, 
other than one resulting h m  an occupational injury, c a d  by expure to 
environmental factors associated with employment. It indudes acute and chronic 

illnesses or dwases that may be awed by inhalation, absorption, ingestion, or 
direct contact with a taxic material. 

2. PROPERTY DAMAGE WSSES of S1,OOO or more are reported as follows: 

accidents that cause damage to Department of Energy (DOE) property, regardless 

of fault, or accident wherein DOE may be liable for damage to a second party are 
qortable if damage is Sl,O00 or more. Include damage to facilities, inventories, 



equipment, and properly parked motor vehicles. Exclude damage resulting from a 

DOE reportable vehicle accident. 

3. ALL MOTOR VEHlCLE ACCIDENTS will be reported. 

6.4 VISITORCLEARANCES 

All visitors to the site must be cleared by FWP personnel. 

65 BUDDYSYSTEM 

The "buddy system" will be used during all field activities and during maintenance activities at 

the main decontamination facility. At no time will an individual conduct surveying, nonintrusive 

geophysics, drilling, soil scraping, or trenching alone. Core logging activities do not require the 

use of the "buddy system." 

6.6 HEALTH AND SAFETY LQGBOOK 

A separate health and safety logbook and sign-in/sign-out log shall be maintained by the S O  

throughout the project and turned in to the HSO after the project is completed. Logged 
information shall include: (1) names of all W-C and subcontract personnel entering and laving 

the site each day, (2) daily listing of data collection site numbers to be visited by field teams, 

(3) d d p t i o n  of unforeseen hazards and stcps taken to mitigate hazads, (4) summary of 

telephone conversations regarding health and dety, (5) safety infradons, if any, (6) accidents 

and injuries, and (7) all other sign&ant health and safety items. 

6.7 WORKZONES 

Three work z o n a  will be established around each intrusive activity: the cxdusion zone, the 

contamination reduction zone (CRZ), and the support zone. 



6.7.1 Exclusion Zone 

The exclusion mne for intrusive activities (such as collecting soil samples and soil boring) is the 
area where contaminants could or do OCCUT and will norma@ encompass a 30 foot radius 

around the point of intrusive activities. The boundary of the exdusion zone will be marked with 

either pin flags or caution t a p .  Personal and equipment decontamination is rquired when 
exiting an exclusion zone at an intrusive activity. All individuals entering this area must be 

approved by the SSO. 

With one exception, an exclusion zone will not normally be established around nonintrusive 
activities (such as surveying and nonintruske geophysics) and pusonal/quipment 
decontamination will not normally be accomplished. Nonintruske activities being conducted 
inside MSS No. 155, the 903 Lip Site will require personal and equipment decontamination. 
And, the boundary of IHSS No. 155 will serve as the exclusion zone boundary where 
dtcontamination will take piace. 

Certain Level B work locations requiring the use of airline respirators may have significant and 

widespread surface contamination, making the d u s i o n  zone so Large that the dowable 

distances for use with air h e  respirators precludes location of the breathing air source in a 

contamination reduction zone Work within such a Level B exclusion zone will require the 

following procedures: 

The air suppfy (cascade type) trailer for operations may be brought onto the 903 Pad Drum 
Storage Site because of limitations on the length of air line allowed for supplied-& operations. 

?be air supply traiIer will be brought in €tom the upwind ditection. The air supply tcchkian 
may be allowed to use Level C respiratory protcdion when the air q p l y  trailer is upwind of 

the work site "he air supply trailer shall then be d e c o n ~ t c d  upon removal from the work 

sire. 
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6.73 Contamination Reduction Zone (CRZ) 

In general, the CRZ is established immediately outside the exclusion zone to minimize the 

migration of contaminants from the exclusion zone to dean or support areas and to reduce the 

exposure potential of individuals leaving the exclusion zone. Spcdfic pmonnel and equipment 

decontamination procedures are outlined in Attachment D. The CRZ for activities conducted 

within the boundaries of the 903 Lip Site @isS No. 155) will be established hmediately 

outside of the boundaries of the 903 Lip Site. 

6.73 Support Zone 

The support zone is located in a clean area, preferably upwind and immediately outside of the 

CRZ, or in the on-site vehicles. Supplies, emergency equipment, and support puso~ei are 

located in the support zone or in the on-site vehicles. 

6.8 FIELDACX'MTIES 

6.8.1 Personal Requirrments/Pmhibftions 

No running or horseplay. 

* The rquired level of personal protective equipment must be worn by all on-site 

personnd 

Eating, drinking, chtwing gum or tobam, smoking, or any practice that increases the 

probability of hand-to-mouth transfer and ingestion of material is prohibited in the 

exclusion zone and the CRZ Drinking of water, Gatorade, or equivalent fluids may 
OCCUT in the CRZ at the discretion of the SO.  

Smoking carrying fighters and/or matches is prohibited in the Qtdusion zone and the 

contamination reduction zone. 
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No contact lenses may &e worn by p e r s ~ ~ e l  engaged in field work. 

No jewelry may be worn by personnel engaged in field work, except for watches, which 
will be disposed of if they become contaminated. 

No facial hair which interferes with a satisfactory fit of the mask-to-face sed is allowed 
on p e r s ~ ~ e l  rquired to wear respirators or SCBAS. 

Mediche and alcohol can potentiate the effects from exposure to toxic chemicals. 

PRESCRIBED DRUGS SHOULD NOT BE TAKEN BY PERSONNEL ON 
OPERATIONS WHERE THE POF- FOR ABSORPTION, IMIALAnON, OR 
INGESTION OF TOXIC SUBSTANCES EXISTS, UNLESS SPEcIFlcALLY 
APPROVED BY A QUALfFIED PHYSICIAN. Alcoholic beverage htakt will not be 

allowed during breaks. 

The entire body should be thoroughiy washed in the decontamination trailer after 

completing decontamination procedures. 

NO PERSON WILL ENTER THE EXCLUSION ZONE ALONE. 

Safety devices on equipment must be left intact and used as designed. 

Equipment and tools will bc kept clean and in pod repair, and used only for their 
intended purpose. 

A largc-faccd mallet wilI be used for drivingwood stakq d - f a c e d  hammers, such 
as B daw hammer, may not be used for driving wood stakes. 

Eye protection must be worn when any hammukg or pounding that may produce f@ng 

particies or slivers is performed. 
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Leather gloves must be worn when handling objects that may produce slivers (e.g., 

driving wood stakes). 

Ways in which on-site personnel may become contaminated indude the following; 

Being splashed by contaminated liquids while sampling or handling Liquids 

Coming in contact with contamination solids or Squids 

Walking through contamination materials, either in solid or liquid state 

Being in contact with contaminated equipment 

Being in contact with contaminated solid substances in waste piles or on the soil surface 

Sitting or kneeling on the ground 

On-site team members will avoid becoming contaminated. 

On-site personnel will avoid exposure to hazardous chemicals by strictly adhering to the 

required personal protection equipment and decontamination proccdurcs. 

Care will be taken to prcvent equipment contamination. Sampling and monitoring quipmat 

will not be laid on contaminated surfaces. Monitoring equipment and axnmdcation 

quipment wiU be bagged, and the bag taped and secured around the instnameat. Openings will 

be made in the bag for sample intake and exhaust porta 

. 

Procedures for limiting the particulates suspended in air are contained in Attachment J. 

6.83 Heavy httrials  Handling Mtty 

Below are guidelines to follow when working with heavy mat& 

Be aware of footing at d times. 
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Use chains, hoists, straps, and any other equipment to safely aid in the moving or lifting 
of heavy objects/materials. 
Use your legs, not your back 
Get help whenever in doubt about a material's weight. 
Use the buddy system. 

68.4 Safety Pnarutions When Drilling and/or Using Heavy EQIllpmcnt 

All personnet engaged in drilling operations shall wear eye protection, hard hats, steel-toed 
boots, and hearing and respiratory protection (if required). Because tools and heavy equipment 
can create major hazards at sites, the following procedures are to be observed during soil-boring 

activities. See W-C Operating Procedure No., HS-509, Safety Guidelines for Drilling Into Soil 

and Rocks, provided in Attachment D. 

0 

0 

0 

0 

0 

0 

Use common sense. 

Hard hats and stecl-toed boots are to be worn. 
Pay attention at all times. 

at all times when working Maintain visual contact with Health and Safety Technrnan 

within the exclusion zone. 
Establish hand signal communication when verbal communication is diflicult. 
Determine one person per work p u p  to give hand signals to equipment operators. 
All heavy equipment shall have backup alarms as spcci€icd by 29 CFR 1926.601. 

Only qualified persons are to operate heavy equipment. 

Never walk directly in back of or to the side of heavy equipment without the operator's 

. .  

knowicdge. 

Never use a piece of equipment unless you arc famil;nr with the operation. 
Hearing protedion will be provided if work site levels a c e d  the l& tpedied by 
OSHA, or if requested by an employee. The d e  of thumb (and W-C palicy) is that if 
you have to shout to be heard mer equipment noise, protedion shall be Iutd 
Be sure that any underground or overhead power hes, sewer lines, gas lines, and 

telephone lines have been identified and will not present a hazard in the work area 



Check that air bottles are secured properly to heavy mobile equipment. 
Mechanical equipment will be inspected daily. 

Hard hats are required when working near the drilling rig. 
Goggles or safety glasses will be worn when operating power too4 sanding, grinding, or 
filing. Welders’ glasses or mask will be worn near welding operations. 
No loose-fitting clothing, jewelry, or free long hair is permitted near the ng. 
Hands must be kept away from the moving parts of the machinery when drilling is in 

progr- 
Daily insptction of all ropes, cables, and moving parts of the rig is mandatory. 
A sealed first aid kit and fire extinguisher will be available within the exclusion zone. 
Selfcontained breathing apparatus units will be identified so they can be obtained, if 

needed, for emergency use at well or boring sites. The Site Manager wiU locate this 

equipment before drilling. 

All mews wili have at least two persons, and, in addition, a Health and Safety 
Technician will be stationed on site to monitor activities. 
No drilling will OCCUT during impending elactrical storms or when rain or icing 
conditions create a work hazard. 

6.85 Housekping 

Housekeeping is an important aspect of an investigatm program and will be strongly strcssed 

in all aspects of field work. Good housekeeping plays a key role in occupational health 

be kept as dean as possible at all times, and spills will be durn4 up immediately. 

Housekeeping will be the rtspom%ility of aIl employees. 

protection and is a way of preventing dispersion of dangtrous am taminftnts. Allworkareaswill 

W-C will implement a housekeeping program for the field activities to minimbe the potential 
for slips, trips, and falls in the rmpport zone. The program will indude: 

Daily sdxduIing to police the area of debris, including paper products, cans, and other 
materials brought on site 
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Periodic (daily minimum) removal of all garbage bag and containers used to dispose 

of food products, plastic inner gloves, and contaminated disposable clothing 

Any object capable of being blown away by high winds will not normally be left out of 

doors unless the object is secured to a fixed object. 

6.8.6 Emergency Equipment 

The following emergency equipment will be stored in sealed plastic bags and will be available 

at each site of intrusive activity: 

Firstaidkit  
Eyewash 

Gatorade or equivalent 

Fire extinguisher (10-lb ABC) 

An extra full set of the appropriate PPE for each team member 

6.8.7 Heat Stress Monitoring 

Warm weather and several layers of protective clothing may induce heat stress in field 

employees. 'Ihe S O  or HST will be respomWe for monitoring personnel for signs of heat 

stress. Heart rate monitoring will be performed, at a minimum, every time employees break. 

At the beginning of the work day, at lunch break, and at the end of the day, workers must weigh 

in on a scale. Body water loss during the work day should not d 15 percent of total body 

weight. The amount of fluids lost must be replaced Potable water and Gatorade, or other 

electrolyte replacement fluid, will be avahblc Workers ahould be encouraged to drink fluida 
during breaks. Attachment D presents W-C Oprathg pnxxdure No. IS-102, Heat Stresa 

If a field worker's heart rate CIPrrAI 110 beats per &Ute at the beginning of the rest period, 
shorten the next work cycle by onethird. If the heart rate still ace& 110 beats per minute 

at the next rest period, shorten the work cydc by another one-third. 



be kept as clean as possible at all times, and spills will be cleaned up immediately. 

Housekeeping will be the responsibility of all employees. 

W-C wili implement a housekeeping program for the field activities to minimize the potential 

for slips, trips, and falls in the support zone. The program will include: 

Daily scheduling to police the area of debris, including paper products, cans, and other 

materials brought on site 

Periodic (daily minimum) removal of all garbage bags and containers used to dispose 

of food products, plastic inner gloves, and contaminated disposable clothing 

Any object capable of being blown away by high winds will not normally be left out of 

doors unless the object is secured to a fued object. 

6.8.6 Emergency Equipment 

The following emergency equipment will be stored in sealed plastic bags and will be available 

at each site of intrusive activity: 

First aid kit 

Eyewash 

Gatorade or equivalent 

Fire extinguisher (IO-lb ABC) 

An extra full set of the appropriate PPE for each team member 

6.8.7 Heat Stnss Monitoring 

Warm weather and several layers of protective cfothing may induct heat stress in field 

employees. The SSO or HST will bc responsible for monitoring personnel for signs of hi i l t  

stress. Heart rate monitoring will be performed, at a minimum, every time employees brak .  



At the beginning of the work day, at lunch break, and at the end of the day, workers must weigh 

in on a scale. Body water loss during the work day should not exceed 1.5 percent of total body 

weight. The amount of fluids lost must be replaced. Potable water and Gatorade, or other 

electrolyte replacement fluid, will be available. Workers should be encouraged to drink fluids 

during breaks. Attachment D presents W-C Operating Procedure No. HS-102, Heat Stress. 

If a field worker’s heart  rate exceeds I10 beats per minute at the beginning of the rest period, 

shorten the next work cycle by one-third. If the heart rate still exceeds 1 IO beats per minute 

at the next rest period, shorten the work cycle by another one-third. 
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7.0 
SITESPECIFIC HEALTH AND SAFETY REQUIREMENTS 

7.1 INTRODUCIlON 

This s d o n  relates q d k a l l y  to activities conducted at sites indicated on Plate 1 under the 

RFP Phase II RFI/RI 903 Pad, Mound, and East Trenches Areas (Operable Unit 2). Site- 

specific health and safety requirements gentrally consist of protective equipment, 

decontamination procedures, environmental monitoring, and work practices specified by the 

RFP. The personal protective equipment (PPE) needed to comply with the various levels of 

protection are detailed below. 

7 3  PERSONAL PROTECTWE EQUIPMENT 

The level of PPE required for the various work areas wiIl be continually reevaluated as field 

work progresses. It is expected that there will be a tailoring of requirements for specific Sites 

and seasonal variations. PPE requirements for specific operations shall be agreed upon 

beforehand by the Site Manager, the HSO or CMHS, and the SO, and a doaunmt to that 

effect will be drawn up, dated, and signed by the Site Manager and SO. Tbe S O  shall post 

PPE requirements in the QCW trailer and announce changes and justification for those changes 

at a site safety meeting. ?he HSO or CMHS will publish a change to this plan if PPE changes 

are permanent and if the HSO/CMHS considers the change substantive 

72.1 Clothing bspectlon 

Personal protecthe equipment should be inspeded More and during usd The following checks 

should be made before use: 

Determine that the clothing material is correct for the spcific task at hand. 
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Visually inspect for: 
- Imperfectseams 

- T m  
- Malfunctioning closures 

Hold up to light and chock for pinholes. 

During the work task, periodically inspect for the foIloWing: 

Evidence of chemical attack such as discoloration, swelling, stiffening, and softening. 

Keep in mind, however, that chemical permeation can occur without any visible effects. 

Closure failure. 

Tears. 

Punctures. 

Scamdiscontinuities 

Before using gloves, pressurizt each glove to check for pinholes. To do so, blow or otherwise 

introduce air into dove, seal the wrist, and roll gauntlet toward fingem, or inflate the giove and 
hold it under potable water. In either case, no air should escape. 

731.1 

Level D may be used when the atmosphere contains no knm hazard and when work functions 
preclude splashes, immersion, or the potential for unexpeatd inhalation o& or contact with 

hazardous levels of any radionudidcs/chemhk Level D consists of: 



Uncoated ’Qvek or equivalent disposable overall. 

Steel-toed boots with disposable boot covers. 
Additional seasonal items may be required. Any such items will be worn under the 

disposable overall. 

During intrusive adivitics coverall sleeves will bc worn over the cuff of protective 

gloves and covefall legs will be worn over the upper portion of disposable boot covers. 

Tape will be used to seal the joints between c ~ ~ c r a h ,  protecthe gloves, and cuffs. 

7332 

Modified Level D may be used in areas that can ~ ~ m a l l y  qualify for Level D, but where a 

potential hazard requiring quick transition to Level C may be prescnt. Modified Level D 
consists of: 

Chemical-resistant outer gloves. 

Uncoated ’Qvek or equivalent disposal coverall. 

Disposal chemical-resistant inner gioves worn over disposable mtton liners. 

Boots and chemical-resistant boot covers. 

Full-face respirator with organicvapor/HEPAcartridges ready for immediate donning. 

Additional seasonal items may be required. Any such items will be worn under the 

disposable overall. 

Personnd shall upgrade to Level C (don the respirator) in the event of dwty 

conditions or if organic vapor detectors or monitors indicate levels above background. 

Respirators will be stored inside sealed plastic bags until needed. 
Steel-toed boots urd hard-hats. 
During intrusive &ties c o y d  sleeves will be worn over the cuff of protecthe 

gloves and cwQBH l e p  will be worn over the uppa portion of disposable boot COWZIIL 

Tape will be ustd to seal the joints between coveralls, protcdive giovu, and cuffs. 
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Level C consists of Modified Level D modified gear plus the W-fact respirator, donned. The 

foilowing constitutes Level C: 

Uncoated Tyvek or equivalent disposal coverall. 

Disposable rubber boot covers (booties). 

Disposable chemical-resistant inner gloves worn Over disposable cotton liners. 
Butyl or nitrile gloves. 

Boots, chemical-resistant, stccl toe and shank. 
Disposable chemical-resistant boot covers. 

Full-face respirator with organic vapor/HEPA cartridges. 

Additional seasonal items may be required. Any  such items will be worn under the 

disposable overall. 

Hard hats. 

During intrusive activities coverall sleeves will be worn mer the cuff of protective 

gloves and coverall legs will be worn over the upper portion of disposable boot covers. 

T a p  will be used to seal the joints between coveralls, protectbe gloves, and cuffs. 

Level B consists of the following. 

0 

0 

0 

Butyl or nitrile gloves. 

Disposable chemical-resistant boot covers 
0 

Uncoated ?Lyek or q u i d t a t  disposable coverall. 
Sarana-coated outa covefaus with hood - all joints taped and sealed 

Disposable chemical-r&tant inner gloves worn over disposable cotton liners. 

Boots, chunical-r-t, steel toe and shant. 

Pressuredemand, N1-factpiece, self-contained breathing apparatus ( S a )  or 
supplied air respirator with escape XBA. 



Stccl-toed boots and hard hats. 

Additional items may be required in specific locations or tasks. 

During intrusive activities coverall sleeves will be worn mer the cuff of protective 

gloves and coverall legs will be worn over the upper portion of disposable boot covers. 

Tape will be used to seal the joints between c o v ~  protective gloves, and cuffs. 

722s 

Personnel are trained, fitted, and issued personal respirators for use during intrusive activities 

and for work at the equipment decontamination pad. Each individual is rcspomile for 

inspecting and maintaining his or her own respirator. W-C Operating Procedure No. HS-203 
(Attachment D) provides general procedures for cleaning, inspection, maintenance, and storage 

of respirators. Procedures specific to operations within OU2 are provided in this Section. 

Each individual is responsible for the cleaning, inspecting, maintenance, and storage of any 

respirator they ust. Before being taken to the field, all respirators will be inspedcd, cartridges 

(if used) installed, a positive and negative pressure check conducted and then the entire 
respirator assembly wiu be sealed in a plastic bag. And, the respirator will remain in the d e d  

bag until needed. If the respirator is not used and the sealed bag is not damaged, the respirator 

may be left at the worksite inside an area protected Erom the dements. The endosed cab of 
a vehicle is considered to be one aoBmple of ti protected area. 

After the respirator is used, the following produrcs will be used. Cartridges from air purifyiag 
respirators will bc restloved and dispod of as contaminated PPE. ?he respirator face piece 
interior and exterior wiU be wiped down with prcmoistaied tuwellettes such BS babywipea and 

subsequentfy sealed in a plasticbag for transport to the respirator deaning station at the shower 

trailer. The respirator interior and exterior will be wipe tested for radioisotopa before being 

dean& if radioactivity was detected while the r a p h t o r  was being used. If the wipe test 

indicates the presence of radioactivity, the respirator will be thmugbly wiped down with baby 

wipes (or equivalent) and wipe tested again. The wed baby wipes will be dispc#ed of as 

contaminated PPE. lf the secund wipe test indicatesthe prcscnce of radioactivity, the respirator 



will be sealed in a plastic bag, the bag will be labeled to indicate the presence of radioactivity 

on the respirator and the SSO contacted. Respirators found to be radiologidly contaminated 

will not be placed in the cleaning and rinse solutions at the shower trailer. After a respirator 

has been cleaned and rinsed, it will be patted dry with a clean towel and stored. 

722.6 A W -  

AIl team members responsible for conducting equipment decontamination at the vehicle 

decontamination station will wear the following Level C protecthe ensemble: 

Uncoated Tyvek or equivalent coveralls. 

Saranexcoated coveralls over uncoated coveralls. 

Steei-toed boots. 

Disposable boot covers. 

Disposable inner gloves. 

Butyl (chemical resistant) or nitrite exterior gloves. 

FuU-face respirator with organic vapor/€IEPA cartridges. 

Level B respiratory protection is required when decontaminating equipment known to 

be contaminated with radioisotopes. 

73 REQUIRED LEVELS OF PPE PER TASK AND IHSS 

73.1 k e l D P P E  

Surveying, staking, and nonintdve geophysics may be accomplished in Level D PPE inside 

each MSS and Outlying Area Within OU2 

Main decontamination faciIity (MDF) &tenancc opaations that do not have a potential for 

spiashes Occurring will be accomplished in b e l  D PPE. If simple splashing (vcrsus using a 

prtssurizcd spray) is a potential hazard, a Sarana c o v d  will be worn inplace of an uncoated 
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Qvek coverall and either goggles designed to protect against splashes or a face shield will be 
worn. 

Core logging activities for uncontaminated cores will be accomplished in Level D PPE and 

surgical type gloves. "Uncontaminated cores" are defined as soil cores collected without the 

OVD indicating organic vapor levels above background and without the RFP 8 8 1  Labaratory 

detecting an activity of greater than 50 pCi/g. 

733 Level Modifltd D PPE 

With the exclusion of the 903 Pad (MSS No. 112), well drilling, soil boMg soil scraping, 

trenching, a r e  logging of potent.iaIly contaminated wres and packer testing wiU be 

accomplished in Modified Level D. Potentialfy contaminated cores are defined as those soil 

a r e s  that do not meet the definition of uncontaminated cores (see Subsection 73.1). 

733 LevelCPPE 

Within the 903 Pad (IHSS No. lU), well driiling/construction, soil boMg soil scraping, 

trenching, and packer testing wiU be accomplished in Level C PPE. 

MDF maintenance operations that entail the usc of pressurized sprays or opening containers 
of wastts generated at either the MDF or at field sites will be accomplished Level C PPE 
with a Sarana c ~ ~ e r a l l  worn as the outer most layer. 

7.4 MONITORING INSTRUMENTS 

Direct-reading real-he monitoring will be conducted. 

An organic vapor detedor (OW) (photoionization or flame ionization) and a M g u  

hand pump with detector tubes for carbon tetrachloride (m4) and vinyi chloride will 

be used to monitor for nonradioaaive substances 
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A Ludlum Model 12-IA will be used to monitor dry equipment surfaces and dry PPE 
for the presence of alpha-emitting radioisotopes. 

7 5  MOMTORING STRA'IZGlES 

An HST will be assigned to each field team and the MDF maintenance team. The individual 

logging cores will be rcspomile for conducting monitoring during the core logging process. The 
HST will conduct real-time monitoring as descn'bed below and provide monitoring results to the 

sso. 

73.1 Real-The Monitoring 

Real-time monitoring will be conGJcted to provide an indication of the presence of potential 

hazards. 

75.1.1 OM) 

An OVD will bc used at each site of intrusive activity, the MDF, and during core logging 

operations. 

When soil boring and w d  construaion activities are under way, the interior of the 
auger(s) will be monitored each time the auger is opened to add another auger flight. 

An O W  measurement result greater than background inside the auger will be cause 

to initiate OVD measurements in the breathing =ne of the individual most likely to 

be aq>osed, such as the driller or the drills's helper. Results of breathing m e  
measurements wiU be compared to the d o n  levels established in Subsection 7.6. 

When trcnchiag activities arc unda way, the htaior of the trench will be monitored 
before sampling of the trench wall is allowed to begin. OVD measurements made 

inside the trench wiU be treated as breathing zone measurements for the purposes of 



An organic vapor detector (OVD) will used to monitor the head space inside sealed 

containers of waste fluids from the field and when opening holding tanks containing 

wastes generated at the MDF. If the organic vapor concentration is greater than 

background, the individual will leave the head space open, move upwind, let the head 

space vent for ten minutes. Afterwards, the organic vapor concentration will be 
remtasured. If the organic vapor concentration is at the background level respiratory 

protection is not required, but the organic vapor concentration will periodidly be 
measured in the workeis breathing zone. If the organic vapor level in the head space 

docs not drop to background level the action levels estabkhed in Subsection 7.6 will 

be applied. 

When logging cores, an OVD will be used to monitor the am surface of potentidy 

contaminated wrcs before the logging procedure begins. Results of the core surface 

monitoring will be compared to the action levels established in Subsection 7.6 and the 

appropriate action taken. 

Measurements with an OVD are not required during surfidal soil sampling activities 

or packer testing. 

75.13 2 

A Driiger handpump with detector tubes for carbon tetrachloride will be used during all 

intrusive activities. The monitoring strategy will be the same as is dc;wibed for an OVD during 

soil bring and trenching activities in Subsection 751.1. 

75.13 L 

A Driiger handpump with detector Nbes for vinyl chloride will be used during aIl intrusive 

activities accomplished within the Outlying Area direct@ north of the Mound Area. The 
monitoring strategy will be the same as is described above in Subsection 75.1.1. 
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75.1.4 L u d ) P m l  12-- 

A Ludlum Model 12-lA Count Rate Meter wiU be used at each site of intrusive activity. The 
Ludlum probe will be placed as close as possible and parallel to the material being monitored. 

In no case, should the probc be held farther than % inch from the 3uTfacc being measured. 

When monitoring, do not move the probe faster than 1 inch/second. However, the probe 
&odd not come in contact with the material bting monitor&. Uadivity is detected, the probe 
will be held stationary for a quantitative measurement. Soil cuttings, equipment, and PPE that 

are dry will be monitored with the Ludlum probe, although any surface that is dry may be 
monitored. 

A health and safety technician (HST) that is familiar with how to operate a Ludlum Model 12- 

lA will be present at each activity that requira monitoring with a Ludlum Model 12-lA. The 
HSTs are considered to be semi-skilled radiation monitors and will conduct daytoday 

monitoring activities, immediately implement the action levels in Subseaion 7.6, and notify the 

site safety officer (SO)  of all monitoring results. The SSO will arrange for a skilled radiation 

monitor ( S W )  to verify HSTs radiation monitoring results that indicate the presence of greater 

than 250 counts per minute (cprn). An SRM will have indepth familiarity and experience in 
radiation monitoring. 

During soil boring and well construction, the ground surtacc to be penetrated by the 
initial auger night will be monitored before the auger bit is set on the ground, and soil 
cuttings will be wetted as they are brought to the surface (sec Subseaion 7.73). When 

the auger is stopped so that another tlight may be added, the wetted soil arttingr will 

be removed. As additional (dry) soil cuttings are brought to the IwfBct, a small 

(appmxirnatdy 1 cup) sample will be collected and the wetting process of the 

remaining cutting will begin immediately. The soil sample will be spread 011 a smooth 
surface and monitored 6th the Ludlum probe. The results of monitoring will be 
ampared to the adion levels established in Subsdon 7.6. 
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When trenching activities are under way, the Ludlum probe will be used to monitor 
the soil surface to be excavated before trenching begins. The interior wall of the 

trench will be monitored before sampling of the trench wall is allowed to begin. The 
rejultS of measurements made with the Ludlum probe wiU be compared to the action 
levels established in Subseaion 7.6. 

During swficiai soil sampling activities, the soil surface to be sampled will be 
monitored with a Ludlum probe. The results of monitoring will be compared to the 
action lev& established in Subsection 7.6. 

During maintenance activities at the MDF all surfaces will be monitored for 

radiological contamination following dccontamination of equipment known to be 

mdiologhlly contaminated. A Ludlum Model 12-Ul Wiu be used to monitor dry 
surfaces and the action lev& established in Subsdon 7.6 will be applied. 

During core logging a Ludlum Model 12-lA will bc used to monitor the wre surface 

of potentialIy contaminated cores before the logging procedure begins and 

remonitoring of the core material will be accomplished periodicalIy. The action levels 

established in Subsection 7.6 will be applied. 

Mcasurcments with a Ludlum probe are not required when packer testing is under 

way. 

The piaobaIance will be used to mdkate the amount of particulate matt# being genmtted m 
A piaobataace a d  mass that the potentiaI for spreading amtamination is xnmumzd 

monitor wiU be placed dowwvind of intrusive aCtiviti0 and as dw;e to the intrusive activity as 

femiile without interfcringwith the intrusive d t y .  The concentration of airborne partidate 

matter indicated by the piaobalanct will be ampad to the action lcvels established in 

Suhscction 7.6. 

. .  . 

7-1 1 



75.1.6 Anemometer 

An anemometer wiU be used to indicate wind speed during intrusive activities. The 
anemometer will be positioned upwind of the intrusive activity but dose enough to the work site 

to pennit ready access. Intrusive activities will not be conducted when sustained wind speeds 

above 35 d e s  per hour (mph) &t as measured by the anemometer. Sustained winds above 

35 mph exist when the 15-minute average wind-speed Qctcds 35 mph for two aonsecutive 
15-minute periods. 

753 Airsampling 

Air samples will be collecte~ and a laboratory analysis conducted for substances classified as 

either potential inhalation hazard or an inhalation hazard (see Substction523). The 

substanas to be sampled for, geographical are8s in which sampling will OCCUT, and sample 

collection procedures are specified in Subsections 752.1. and 752.2. 

752.1 b g f  Chloride 

Vinyl chloride (see Subsedion 532.11) will be sampled for during soil boring activities within 

the outlying area north of the Mound Area @Iss No. 113) at "proposed plume chsracteritation 

alluvial monitor well" numbers 32-91,33-91, and 34-91 (set Plate 1). The sample collection will 

be aaxmplished as descn'btd in National Institute of Occupational Safety and Health (NOSH) 

method 1007. NOSH method 1007 is provided as Attachment K. 

R a d i 0 ; l l O t ~  (Pu-239 and Am-241) ( ~ e e  S~bsacti~nr 53.21 and 53-22) Win be -lad for 
during soil boring and s u r f i d  soil sampling activities conducted within the 903 Pad (Mss 

No. 112) and the 903 Pad Lip Site (Mss No US). MOSH has not published an air sampiing 

methodology specifically for radioisotopes. Tbereforc, the following procedures will be utilize& 
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A three-piece, 37-millimeter air monitoring casette containing a ?Lpe A/E 1 prn glass iiber 

filter will be used in the openface mode to collect airborne dust. A minimum air sample volume 

of 1 cubic meter is required, although 2 cubic meter air samples are desirable. A personal 
sampling pump with a representative sampler in line will be caliiratcd before and after each 
sampling event. A "bubble meter" wiU be used as the d i i t i o n  standard. 

7.6 ACTION LEVELS 

All decisions regarding application of the following action lev& for non-radioactbe substances 

will be based upon breathing zone measurements. The action level for measurements of 

radioisotopes with the Ludlum Model 12-lA probe will be based upon surface measurements 

of dry soil, equipment, or PPE. The HST will notify the SSO immediately after any upgrade 

in PPE. 
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- 
OVD greater than background 

greater than 5 ppm 

Carbon Tetrachloride 
Detector Tube 

greater than 1 ppm 
greater than 50 ppm 

Vinyl Chloride 
Detector Tube 

greater than 0 5  ppm 
greater than 25 ppm 

Ludlum Model 12-lA greater than 250 counts 

per minute 

greater than 1250 counts 

per minute 

Piezobalance 

Anemometer 

6 milligrams/cubic meter 

35 mph 

Action 
Don Level C PPE 

Don Level B PPE 

Don Level C PPE 

Don Level B PPE 

Don Level C PPE 
Don Level B WE 

Don Level C PPE 

and notify SSO 

Don Level B PPE 

and notify SSO 

Curtail intrusive activities 

and contact the 

subcontractor's site manager 

See Subsection 75.1.6 

7.7 WORK PRACIlcES 

7.7.1 Equipment Monitoring 

Equipment decontamination will be acwmplished by p~ons  wearing the PPE specified in 
Subsection 6.10 of this plan. RFP Environmental Restoration Program Standard Opapting 

Procedures (SOPS) establish monitoring, decontamination and record keepingrequircments for 

equipment items. 'Ibe following r#luiranents arc in addition to those established by the SOPS 
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Each equipment item will have an identification number stamped on it or otherwise 

permanently attached if such an identification number is not already present. This 
requirement applies to vehicles, augers and drill rods. 

A radiation monitoring log will be established for cach equipment item with an 

assigned identification number. Results of all monitoring will be recorded in the log 

and will, as a minimum, include prcwork monitoring and post work monitoring. 

The air filter of each engine that operates within an exclusion zone as intrusive 

activities progress will be radiologicalty monitored when it is replaced with a new filter 

and after its last use during intrusive activities at RFP. Monitoring will be 

accomplished by wetting the filter element, disassembling the fiIter and using a Ludlum 

Model 12-lA to monitor the dirtiest portion of the filter after it has dried. 

Any surfaces of a vehicle or other equipment item that contacts the pound surface as 

it is being moved from a site of intrusive activity to another will be radiologically 

monitored with a Ludlum Model 12-lA immediate$ before it moves onto a public 

thoroughfare. 

This requirement applies to items that have been used in any area that is either known 

to have surficiai radiological contamination or such contamination was noted as the 
item was used on the field. Vchicles/iterns found to be contaminated immtdiatdy 

prior to maing onto 8 public thorougfifart will be handled as d c s c r i i  in the 

appropriate RFP Environmental Restoration Program SOP. 

Before rented or leased equipment that has been used m the field ia returned, it will 

be wipstested for radioisotopes and the d t s  furnished to the HSO. The HSO will 

determine if the item is suitable for return to the awn=. 

7.72 Geophysics 
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As stated earlier, this Health and Safety Pian docs not addrcss the hazards associated with 

drilling into buried waste containers (filled containers such as in Trench T-1, or flattened 

containers such as may be found in other trenches). Therefore, geophysics will be employed 

before drilling or acavating into any trench. If an auger encounters a buried waste container, 
drilling will case, all down-hole equipment will be removed from the hole, and radiation 

screening will be accomplished. Decontamination of equipment and personnel will be 

accomplished and the drilling operation will be relocated. 

AII subsurface so& brought up to the ground surface shall be wetted immediately to h i t  the 

potential for dust becoming airborne. Soil samples collected for analysis are excluded from this 

requirement. In general, a hand-pressurized, garden-type sprayer should be used. The sprayer 

node wdl be adjusted so that a mist (versus a pressurized stream) wiU be used to moisten the 

soil. The soil cuttings should not be saturated, since that could lead to the spreading of 

potential contamination by water m o f f  from the soil cuttings. 

Personnel will not enter trenches that are deeper than four feet at the deepest point without 

approval of the €€SO. The HSO will provide instructions for shoring and other safety measures. 

7.7.4 Work During Darkness 

This Health and Safety Plan docs not cover field work after dayiight hours. 

7.75 contlaed work space 

No work in confined spaces or places with limited egress is permitted by this plan. 
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Potentially contaminated C o r a  (see Subsection 73.2) will be logged outsfdoors within an 
exclusion mne. 
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8.0 
EMERGENCY RESPONSE PROCEDURES 

8.1 W X O  COMMUNICATIONS 

Field teams will have a method of communicating with both the field office trailer and other 

field teams. 

A communication enter will be established at the W-C field trailer office. This office wiU be 
equipped with telephone communications and shall be attended at all times during operations. 

82 EMERGENCY TELEPHONE 

The closest accessible telephone during all working hours wiU be identified by the S O  before 

beginning field activities in case communication with the W-C cclmmunkations center is not 

possible. AU guard posts have telephones. Emergency telephone numbers will be posted near 
the W-C field office telephone. 

83 MEDICALFACILITlES 

Telephone numbers €or the RFP medical facility arc provided below (Building 122, Ccntral 

Avenue) (See Figure 8-1): 

GeneralInforrnation 966-2594 
AmbulanccSdce 966-2911 

8.4 EMERGENCY RESPONSE PROCEDURES 

The Site Manager, with assistance from the SO,  has responsibility and authority for 

coordinating all emergency response activities until proper authorities arrive and assume amtroL 
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8.4.1 Fire/Explosion 

Fire emergencies will be handled by immediateiy notifying the fire department. Only if a fire 

appears to be small and easily extinguishable, will personnel attempt to control it with fire 

extinguishers avaifabIe in the work area. Otherwise, immediate evacuation of the area is 

indicated. In the event of an explosion, all personnel shall be evacuated and the fire department 

notified. No one shall re-enter the area until it has been d a r e d  by explosives safety personnel. 

8.42 Physical Injury 

In case of injuries to personnel, first aid treatment will be initiated immediately by trained 

personnel. In case of serious injuries, the victim will be transported to the Rocky Flats Plant 

medical center as soon as possible. Minor injuries may be treated on site, but all injured 

personnel will be transferred to the nearest recommended medical treatment facility and 

examined by trained medical personnel. Victims of serious bites or stings will be taken to the 

RFP medical center. In the event that an injured person is contaminated with chemicals or 

radionuclides, the person shall be taken to the RFP medical center as soon as possible. 

Decontamination shall be performed to prevent further exposure only if it will not aggravate the 

injury. Treatment of life-threatening or serious injuries will always be considered first. 

8.43 Injury Due to Heat 

If a person is suffering from beat 

the following procedures will be taken: 

(profuse perspiration, normal body temperature), 

Remove the person to a cooler, shaded area. 

Give 8 ounces of Gatorade (if available) every 15 minutes for three or four doses. 

Drinking water will be used if Gatorade is not readily available. 

Allow the person to rest. 

If the person is suffering from cramps, press warm, wet towels over the cramped area. 



A Ufe threatening situation exists and immediate action is indicated if a person is suffering from 

strpkr (skin hot and dry, very high body temperature); the following procedures will be 
taken: 

Immediately contact the SSO and request the medical facility be alerted to the 

situation. 

Cool the victim quickly by soaking the person in cool but not cold water, sponging the 

body with rubbing alcohol or cool water, or pouring water on the body. 

Transport to hospital for medical attention as quickly as posshle. 

8.4.4 Infury Due to Cold 

First aid for frostbite consists of the following procedures: 

Decontaminate the victim. 

Bring the victim indoors and quickly rewarm the affected areas in water between 102" 

to 105°F. 

Give victim a warm drink-NOT coff+e, tea, or alcohol. 

Do a permit the Victim to smoke. 

Keep the frozen parts in warm water or cuvcrcd with warm d o h  for 30 minutes, even 
though the tissue will bc painful as it thaws. 

Evaluate the injured areas and m e r  with sterile, soft, dry materiaL 

Keep the victim warm and get immediate medical care. 



Do a rub the frostbitten part. 

Do a allow blisters to be broken. 

Do use ice, snow, or anything cold on frostbite. 

Do a use heat lamps or hot water bottles to rcwarm the body part. 

Do a place the affected part near a hot stove. 

First aid for excessiVe -re to 4 (hypothermia) consists of the following procedurts: 

Decontaminate the victim. 

Bring vi& into a warm area as quickly as possible. 

Remove wet or cold garments. 

Dry the person thoroughly. 

Provide warm, dry clothing or covering. 

Provide rapid but gentle rewarming. 

Give victim a warm drink-NOT coffee, tea, or alcoboL 

Keep the victim warm and get immediate medical care. 

Emergency telephone numbers are listed in Table 8-1. 

8.4.6 Notilkation Requirements 

Reporting and notification of emergency situations shall be carried out in accordance with 

requirements in Department of Energy (DOE) Order 5484.1. The Team Leader of the field 

tcam invohd will notify the site safety officer who will notify the appropriate emergency 

assistance personnel (for example, fire, police, ambulance) at extension 2911 immediately, and 



then not% the Site Manager. The Site Manager will n o t e  the EG&G Environmental 

Restoration (ER) Program Field Supervisor, PM, and HSE Area Safety Engineer. 7hc 

rtsponsbifity of the S O  is to implement notification and reporting requirements of DOE 
Order 5484.1. 

84.7 spills 

Current plans do not include handling the types or quantities of materials that, if spillad, would 
create a health hazard or generate environmental concerns. However, the SSO should be 
notified of all chemical spills for a determination of how to dean up and dispose of cleanup 
materials. Attachment C provides instructions for managing spills of some materials that may 
be found at RFP. 



TABLE 8-1 
EMERGENCY TELEPHONE NUMBERS 

-~ 

Site Health and Safety Officer (303) 966-5874 
Greg Miller 

Business Unit Health and Safety Officer (303) 740-2700 
Mike Sams 

WCFS Corporate Manager, Health and Safety (303) 740-2700 
Jerry Andersen 

24-Hour Installation Health/Safery Coordinator (303) 966-29 11 

Fire (303) 966-291 1 

Ambulance (303) 966-29 11 

Poison Center (303) 629- 1123 

Security (303) 966-291 1 

Police (303) 966-29 1 1 

THE W-C TRAILER IS LOCATED A T  901 Contractor’s Fad in Trailer No. 22 

NEAREST MEDICAL 
SERVICES ARE LOCATED A T  Building 122 

Directions: 

From the Contractor’s trailer compound, take a northbound street to Central Avenue 
and turn left onto Central Avenue: Building 122 will bc on the left side and slightly 
west of a guard building on the right aftcr approximately 1.25 miles. 

From the RFP eastern boundary, upon entering RFP off of Indiana Street, you will 
be on Central Avenue. Proceed appraximatciy 3.5 miles: Building 122 will be on the 
left side. 

From the RFP western boundary at Hwy. 93, proceed along the entrance road to just 
past the gate, at which time you will be eastbound on Cactus Avenue. Then turn left 
onto the fmt street past Second Street, (Third Street, which is not marked). Proceed 
up Third Street past Building 125, which is on the left: the next building on the ieft 
will be the medical facility (Building 122). 



9.0 
LUGS, REPORTS, AND RECORDKEEPING 

9.1 GENERAL 

Records shall be kept documenting the site safety program. A bound logbook will be used by 
the SSO/HST to rccord results of each environmental monitoring event within the exclusion 

zone, including those events specified below: 

Radiological 

- Ludlurn Model 12-lA count rate meter 
- Other (specify in log book) 

0 Ambient Air 

- Photoinization detector 

- Organic vapor monitor 

0 Piaobalanct 

- Anemometer 

0 Other (specify in log book) 

92 PERSONNEL RECORDS 

Records shall be kept on each on-site individual. Rccords indude a medical clearance 

statement from a quali€icd physician, fit test, and training documentation. When site safety 

meetings are conducted, an attcndana sheet must be kept. 

93 CALIBRATIONRECORDS 

All monitoring equipment uscd for health and safety purposes will be calibrated as suggested 

by the manufacturer and records of caliition will be maintained. 
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9.4 OCCUPATlONAL SAFETY AM) HEALTH ADMINISTRATION FORM (OSHA Fm) 
200 

An OSHA Form 200 will be posted in an area frequented by all subcontractor personnel. The 

S O  will be responsible for maintaining the form. 
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ATTACHMENT A 

NARFUTIVE OF WILDLIFE2 FOUND AT ROCKY FLATS PLANT 



The animal life inhabiting the Rocky Flats Plant (RFP) and its buffer zone consists of species 
associated with western prairie regions. The most common large mammal is the mule deer, with 

an estimated 100-125 permanent residents. There are a number of small carnivores, such as the 

coyote, red fox, striped skunk, and long-tailed weasel. A profusion of small herbivores can be 

found throughout the plant and buffer zone consisting of species such as the pocket gopher, 

white-tailed jackrabbit, and the meadow vole (U.S. DOE, 1980). 

Bull snakes and rattlesnakes are the most frequently observed reptiles. Eastern yellow-bellied 

racers have also been seen. The eastern short-homed lizard has been reported on the stie, but 

these and other lizards are not commonly observed. 'The western painted turtle and the western 

plains garter snake are found in and around many of the ponds (U.S. DOE, 1980). 

Diseases that are endemic to the front range of the Rocky Mountains and, therefore, on RFP 
include: Plague, Rocky Mountain Spotted Fever, and Rabies. Each of those diseases is 

associated with one or more mammals inhabiting RFP. 
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Al'TACHMENT B 

CHARACTEFUSTICS OF RADIOISOTOPES 
FOUND IN OPERABLE UNIT NO. 2 (OU-2) 



The DOE Rocky Flats Plant produces 'triggers" for nuclear weapons, which involves the 

processing and machining of plutonium, as well as the use of beryllium and other materials. 

Uranium and other radionuclides are known to be present on the site, either from process 

operations or from the disposal of wastes from other facilities. 

Normal process releases from this faciIity are reported to be minimal, dthough there are several 
historical incidents that have released significant quantities of con taminants. 

Plutonium can spontaneously combust in air, a characteristic which contributed to Serious fires 

that released plutonium to the environment in 1957 and 1969. In 1969 a glovebox fire resulted 

in the release of several kilograms of plutonium to the environment. Analysis of soil samples, 
taken mostly east of DOE property, found up to 6 pCi/g on the top centimeter of soil 

(background is 0.04 pCi/g) shortly after this fire. In 1974 there was another accidental release 

of plutonium to the air. 

Starting in 1958, barrels containing used machining fluids were stored outdoors at a location 

now called the 903 Pad. Leakage Erom the barrels was discovered in 19W. By 1968, the last 
barrels had been removed and the area was monitored for alpha activity. Levels of up to 135 

pCi/g of soil were found, with activity penetrating to 8 inches deep. Rocks were removed from 
the area and fill was applied to the storage area, whid~ was then paved. Additional fill was 

added to the area surrounding the 903 Pad in 1970 after soil sample pnafysis revealed greater 

than 50 pCi/g of alpha activity. 

Other sites on the facility that may be @nifhnt am taminant sources indude the West Spray 

Fields, an area east of the plant usfd for burial d e d  the East Mom& the 881 Hillside area, 

and the solar evaporation p o n d  With the accep th  of the West S p y  fid& dl of these 
locations are to the cast of the new sanitary landfill Sites. 

T I C  distribution of radioactive dusts in the environment is driven by p r e d h g  wind patterns 

and drainage patterns at the Plant sitc Both the prevailing winds and drainage patterns are 

west-to-east, with a sigdicant north/south component for prevailingwinds. This can beverified 



by the distribution of radionuclides in the mil as reported by Rocky Flats Plant annual 

environmental reports. 

Expected concentrations of plutonium near the areas of this work is thought to be approximately 

0.05 p C i / p  (0.02 pCi/g [0.04 dis/min/g] is considered background). This l ~ e l  is well MOW 

levels considered hazardous. Reasonable dust control measures b arcas contxhhg 0.05 pCi/gm 

wiU provide adquate protection against exposure to plutonium by inhalation. 

Elewated levels of plutonium have been measured in various arcas in the buffer zone around 

the Rocky Flats Plant, primarily to the cast of the facility. The highest IcveIs of plutonium 

measured are to the cast and south of the Plant, with the principal source being the 903 Pad. 

Soils at Indiana Avenue have been found to have an activity of 734 pCi/g. 

Radionuclides of Concern 

Put39 

The predominant isotope present as an environmental contaminant is PUB9. Major radiations 

from this material include the following: 

alpha (HS') 5.16 MeV (88%) 

5.11 MeV (11%) 

hag emits very little gamma (photons) of low en-, the most important being: 

0.052 MeV (0.020%) 

PuB9 is beta (e-) stable. 

The radiation of amcun (alpha) is not sufEQentty penetrating to penetrate the dead layers of 
the skin, which means PuB9 is not an external hazard. However, it is very important to avoid 

E 2  



inhalation or ingestion of this material, as alpha radiation may be very damaging from within 
the body. 

b 2 4 1  

Amu1 is a contaminant of weapons-grade plutonium, present at less than 20% of the 

concentration of hZ9. Major radiations from this material include the following: 

alpha (He2') 5.49 MeV (85%) 

5.44 MeV (13%) 

Amu1 emits some gamma (photons) of low energy, the most important being: 

AmB1 is beta stable. 

0.060 MeV (36%) 

The radiation of concern (alpha) is not sufficientiy penetrating to penetrate the dead layers of 

the skin, which means Amu1 is not an cxternal hazard.' However, it is very important to avoid 

inhalation or ingestion of this material, as alpha radiation may be very damaging from within 

the body. 

u2js 
Uns is also known to be present in some soils at thia site Uzu is normally present as 0.7 

percent of the total d u m  present. Major radiations from this material include the following: 

alpha (Ht? 458 MeV (8%) 

4.40 MeV (57%) 

437 MeV (18%) 

Gamma d o n s  are principally due to the presence of thorium daughter radiations, the most 

important being: 
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0.143 MeV (11%) 

0.185 MeV (54%) 

0.204 MeV (5%) 

Ua5 is beta stable. 

The radiation of concern (alpha) is not sufficiently penetrating to penetrate the dead layers of 

the skin, which means Ua5 is not an external hazard. However, it is very important to avoid 
inhalation or ingestion of this material, as alpha radiation may be very damaging from within 

the body. At concentrations much higher than are apected to be present at this site, UZ5 can 

be an external hazard from daughter gamma emissions. 

UU8 

Urn is also known to be present in some soils at this site. Urn is normally present as 99.276 

percent of the total uranium present. Major radiations from this material include the following: 

alpha (He2+) 420 MeV (75%) 
4.15 MeV (25%) 
437 MeV (18%) 

Gamma emissions are principally due to the presence of daughter radiations, principally from 
Thm and Pamm. 

Beta emissions include: 

0.030 MeV 

0.043 MeV 

The radiation of concern (alpha) is not suflicicnt@ penetrating to penetrate the dead layen of 
the skin, which means U” iS not an external hazsrd. However, it is very kzportant to avoid 

inhalation or ingestion of this mated, as alpha radiation may be very damapinp from within 



the body. At concentrations much higher than are expected to be present at this site, Urn can 

be an external hazard from daughter gamma emissions. The beta emissions are not sufficiently 

energetic to penetrate the outer (dead) layers of skin. 
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ATTACHMENT C 

CHARACTERISTICS OF NONRADIOACTIVE 
HAZARDOUS SUBSTANCES FOUND IN OPERABLE UNIT 2 (OU2) 

NOTE: The reader should keep in mind that a material safety data sheet for a given 
substance provides information concerning the substance in a relatively pure form 
and that the substances that may be encountered during this project will be at very 
low concentrations from the view point of significant occupational exposures. 



Material Safety Data Sheet 
from Genium's Reference Collection 

Gcnium Publishing Corporarim 
1145 Catalvn Smet 

Schenectady, NY 12303-1836 USA 
OtMUY CUUJSWWG CORP. f C 9 P I  7 1 1  PPCC 

SECTION 2. WG REDENTS AND HAZARDS 1 %  
Accumc. CAS No. 006764-1 I calm 

I 

No. 300 

EXPOSURE LIMITS 
OSHA PELS 

8-WI "A: 750 ppm I800 
m lo00 ppm, 2400 Lqlm' 

ACGXH 'TLVr, 1988-89 
TLV-TWA: 750 ppm, I780 mgtm' 
TMrsTuI: IO00 ppm 2375 mg/m' 

ToXidty Dit.. 

ACETONE 
(Revision E) 
Issued: Se tember 1985 
Revised: 8 ovember 1988 

Man, Inhalation, TD,: 440 pglm' (6 Mins) 
Man, Inhhrlatios TD,: 10 mgm' (6 Hrs) I t  *See NIOSH, RT.EC5 (AU150000), for additional diu with refmaces to 

reproductive. muugenic, and inilativc effects. 
I I 

SECTION 3. PHYSICAL DATA 
Bolting PoInt: 134.F (56'C) 
MeJtlng Polnt: -137'F (-94'C) 
Vapor Density (Air I 1): 2 
Vapor Pressure: 180 Tom at 66'F ( 2 0 ' 0  
E ~ 8 p o t 8 t l O b  Rate: Frslcr rhln That of n-Butyl Aceure 

Molecular Weight: 58 GnmuhIoic 
Solublllty &I Water (%): Compleu 
Spedflc Cmvlty (H,O = 1): 0.778 at 77'F (290 
Sb Volatile by Vdnmt: 100 

Appuraace and Odor: A CICII, colorlcn, highly fl.mrmhle, VOW liquid with a cb.nnnirtic. pkutnt, sweetish odor. 

SECTION 4. FIRE AND EXPLOSION DATA 
Clash Point: 1.47  (-17'C) CC I Autoignition Tempmat=: 869T(465*C) I EL 2% wv 1 UEL 12.8% v h  

SECTION 5. REACTIVITY DATA 
St.bllltylPol)rnerht&n: A w o c  it a b l e  in cbsd catahas duhg  m(W aparti~m. H&OU  pol^ c.IIDQ OUU?. 

Zhtmicrl Incornprtlbi~tkr: Acetone u n  r rut  bngcroutly With strung orid- qCnU such as nhks, pcrchlonw, pcrmmg.rueS, 
md conccnvalcd sulfuric acid; chromic anhydride; chromyl chloride; hydrogen paoxide; h e u c h l o r o w  ; nippry1 chloride; pennone 
ulfuric acid; muturu of sulfuric acid and nitric acid; mixtures of aimc rid and aadc acid; and potassium m-bumxide. 

irurdow Products olDecompdtbn: &rtm~ morroxide and cpban dioxide cm k produced during YY~OOC futt. 



No.300 ACETONE 11/88 

Clrdnogtnlclty: Acemot is not listcd as a urrinogeo by the NTP, IARC. w OSHA. 
Summary of Rbks: IotrsI~tion of high C O D C C D ~ ~ ~ O U S  of acctone vapor can cause dryness of the mouth and M a ;  diniaes, nauwr, 
‘wxxdinauon, SI& s p h ,  drowsmus. and, in severe exposures, corm. InhPluion of small quantities of a c e m e  vapor for an cxtcnded 

e f l & ~  causing dryness, filation, and mild damatitis. Under mube operating cooditiOos the amoUn1 of YcU)DC rbsorkd bough Lhe sku, is 
small. Ingestion of ICC~ODC may uux mution of the gvtrointtstinll tract urd L W ~ S L .  Acel~~e  .tu primVi1Y 8 dcprrJWt b rhe cmml 
DCWOU system (CNS) when exposuzcr uc severe or pmlongtd. MecUcPI Condltlom Aggravated by Long-Term Expasure: None 
rrponed. Target Organs: Skin, eyes, r c s p i n ~ o ~ y  sys$cm, and CNS. RLmaty Enw: Wllrrjo~, &D m~ct AcuLc &Keas: See 
S u m m ~ y  of Risks, above. Cbroolc Elleas: None reported. FlRST AID: Eyes Imwdiutly flush eyes, including unda the eyelids, genu) 
bat thoroughly wiB flooding amountt of mnnhg water for u Just 15 & D U ~ .  Skln. Rinse the 8ffecLtd 8z-a with fiooding Ullounu of water, 
I&o w u h  it with map and water. Inhalrtloa. Remove rhe exposed puson to fresh rir, mston andor suppal his or her *g a needed. 
Have qUbfkd m e d i d  puumoel dminin~ oxygen u required. Monitor the exposed patoo for rymptomr of deprrssion Of Ilu CNS such 
as irrcoonliartion mb drmniocu. Ingestbn. Unlikely.. If a small amthmt is ingm dilute it tbwly wirh 1 to 2 gluKI of w r t a  or e. 

md a~ppofi affa ht lid. *Note to Pbysklm: T-ac far rrcidarul inpenion of I mull rmount of rCUme b m. If 8 lpgc 
UDolpIt h a  bear infirtea, rdminittu I c-rl slurry, citha 4 u c o r ~  Q mtXd with a ulioc mthPtic 0s Urrba. 

r SECTION 6. HEALTH HAZARD Iff FORMATION 

hod CIUSCS yrjtllion of the rcspuatory nacr, coughing, and headache, Prolonged or repaid skin t0uUt1 with accmoe has I defabng 

Get m e d W  help (la plant, parrmedlc, commudty) for all exposures. Seck p m p t  mediul ud.rmrr f w f u r r h a ~ g o b r a v ~  

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 

(see sect. 8). Crmtrin large 
bob to pluc waste liquid closable conumm fa dirpord. Keep wute out of ~ w n S  W8tarhCbk rod wrtcmrw 

r a lieused conmclor for &uiM mxmmcnduions. Follow Fed& sate, and local regulrtiom. 
onc acid for use as 8 nwurliting rgat  during c b u p  opentioat Of b d C  mrlcri&. 

19 IO. loo0 Su bpan 2). 

hmperGcaiumrcfexwse88 
zcg~luionr (29 CFR 1910.134). 

editioa of Geaium xefaeDce 103 fordetdeb r~mmmtadrtibnr. Srrfw Sptlom: Makc QDCI- 

rhowar, rod w u h i n ~  facilities rvdlrblr En WOrL ~ltu. Caatarnlnated 4 d p w n t :  CoaUct 

Trmrpwt.Um Dab 

DOT Hazud C f u :  
ID No. UN1090 

IMO Huud QIlE 3.1 
MOLAbtk  FlmrmrblcLiqVid 
XMDC Packaghg Cmp: 11 

B 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 
I 



No. 350 

CARBON DISULFIDE 
(Revision C) 
Issued: November 1977 

Material Safety Data Sheet 
From Genium's Reference Collection 

Genium Publishing Capomion 
114SCatal Street 

Schenectdy, NY 1%03-I836 USA 

SECTION 3. PHYSICAL DATA 
Bolllq Polnt: 115 'F (45 'C) 
Mtlthg Polot: -170 'F (-112 'C) 
Vapor Rarurc: 300 Torr a! 68 'F (20 'C) 
Y ~ p w  DcMty (ntr .I 1): 2.6 

Mdcmlar Wtigbt: 76 ghol 
Sprrlllc Gtrvly (YO I I): 12632 II 68 'F (20 'C) 

% Vdrtlk by Vdumc: 100 
sduwty In Wrtcr (*): 220 mg CS/lOo tc 40 .t 72 T (22 'c) 
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OTHER DESIGNATIONS: 

W A C T U R f R :  

T e t r b c h l o m t h a n r ,  ?erchlocuth.a. ,  -thane T e t r a c h l o r i d e ,  
CC14. Cb Haterial D5b50, CAS 1000 056 235 

Linden CheaJcalr L P l a s t i c s  
PO Drrvtr J, ?hone: (314) 843-1310 
Moundsvitlt, KV 26043 

A V J i l r b h  from s e v e r a l  auoolierr, ineludingz 

I I 1 % I4AZARD D A T A  SECTION 11, INGREDIENTS AND HAZARDS 
Carbon T e t r a c h l o r i d e  cr 100 6-hr IVA 5 p m (rklr 

*ACCIH (1980 Intended Changes Uic). OSU 8-hr TUA is Humrn or8 
or 30 o& 

10 ppm. NIQSH has ptopoaed a 1 0 - h r  ZUA of 2 ppm. LDlo 4 3  0 g L  

MATERIAL SAFETY DATA SHEET 
GENIUM PUBLISHING CORPORATION 

t 145 CATALYN S T R E n  
SCHENECTADY, NY 12303.1636 USA 

15181 3774855 ~ t r i w w w w ~ ~ ~ n .  ~ . t c  December 1981 

loat tern feedfng.  I 
I 

ZECTION 1 1 1 8  PHYSICAL DATA 
B o i l i n g  p o l a t  a t  1 at& de8 C - 76.7 S p e c i f i c  gravity, 25/L C - 1.S85 
Vapor prerrure e 20 C, um ifg - u 91 M l t i a g  p o i n t r  d e g  C - -23 
S o l u b l l l t y  in water e 20 C, ut X - 0.08 H e l e c u l a r  veight - - lS3.6  
Vapor d e n s i t y  (Mr-l) 5.3 V o l a t l l e s ,  2 C. 100 

SECTION IV. FIRE AND EXPLOSION DATA 
Flash Polnt and .\lethod 1 A u t o i m i t i o n  Tern. 1 f ~ r m n r r b l ~ l t v  L i m i t s  In Afr 

l i m n ,  inhJlJtlOI7 

TtLo 20 pp6 (ch's) 
LC& 1000 ppm 

ACGIH and NIOSH recumend l r b r l i n g  as a s w p e c t 8 d  h m  
carcinogen.  

(skin) notation i n d l c a t a s  8bSOrgtiOn through t h e  s k i n  
CJn c o n t r i b u t e  s i g n i f i c a n t l y  t o  o v e r a l l  rxporura.  

L O W E ~ ~ ~ W E R  

SECTION V ,  REASTIVITY DATA 
h i 8  nut8rI.l i 8  r u b l e  under 0 0 r u l  W t t d i t l ~  of -41- &ad U.8. 

r)rrTrPrl-oxidbtlVe dreoPlposition dll produce toric, eorro8ive fkmes, laeluding 

Violent  r e a c t i o n s  or explosion# can OCCUT with incompatible  materialsr such as barirrrp. 

f t  does not  
polymrrlre.  

phorgene and hydrO8.n chlor ide .  

l i t h i u m ,  s o d i m *  and p o t a s s f m  I#tal ,  poudered o l d n u % ,  m g n e s f u ,  diwthy1foraPrfide 
(above 6s C),  f l u o r i n e ,  ere. (See HfPA, !'Manual Qf M t 8 r d o u r  Chemical b@ctfumw.) 

* 

! 



Carbon tetrachloride 1s igh oxlc and i r r l t a t i  by iahdr ion and fnlest ion (man 
1eth.l dose i s  5-10 alp. 41 is toxic by 8kin a h p t i o n .  ixcrst iVe exposure M Y  
result in  CNS depression and/or astrolntest inal  sfnrptosuf f t  5s irr i tat in to  S k i n  
and eyes. Eye contact o s stem! effects c n produce vfsual dlrturbances q h . Z t ,  
b l i n d  spotsr narrowing of  v~suri l  f i e l d .  8tc.f. 

carcinogen i n  humans. FIRST AID: 

Skin contacts can cau8e defatting b 
e m f  s. 

d n e Y  j4v.r damaRe can occur from severe acute or chroaic exposure. I t  1s asurpected 

- Skin Contact: 

fnh8lation: b m v e  to  fresh air. k r t o r e  and/or rup rt b r u t h h $ ;  b e  q d i f i . 4  

Conract physician ?or gastric lavage. 
&readily available,  glve v8ter t o  drink md induce raPit%al.) 

R e w e  contarpinated clothing p r m t l y .  
k t  l u d l u l  help f o r  repeated or gross exposuras. 

U u h  -red 8 k b  vitb 80.p and 
water. 

perron administer oxyarn i f  erded. Get m e d i d  $Ldiul b.rp rad rdvlu is LLOt 
Irrt ion:  

SEC'TZON V I f ,  SPILL, LEAK, AND DISPOSAL PROCEDURES I 
haust ventilation. 
halation (see Sect.VfI1). Small spills 
and residues can be absorbed on paper. verrPicullte, etc. u r d  a l l w e d  t u  evaporate In 
i hood. S p i l l 8  or dlsct.rrses i 
2L hours o f  5000 l b  or  more (proposed RQ*ial000 l b )  must be reported t o  D.f.  b v e t n  
eehf.  

Clean-up personnel wt We protection 8abinrt C O E t a C t  and i n -  
Contain s p i l l ;  pitk up l f q u i d  for  dispo#d. 

Prevent release of CCl' to S W f J C l  water or rwerr .  

DISPOSAL: Consider recovery and reuse, if feasible. 
-em er8ture Incinerator w i t h  scrubber or i t  may be diroosed o f  as hazarLous 

Scrap MY be burned i n  approved, 

Fa te  E? number U 13 r FOO a a s p e n t  degreasing solvent under XU). T O l l O W  'RcFort:! aL&+.md c uinc cy. L a p  reguiarfons. 
J 

I SECTION VI I I a SPECIAL PROTECTION INfORMATION 
Proviir general and l s c a l  exhaust venti lat ion t o  meet T L V .  Exh bust hoods need 1 Q Q r  I 

min. face velocity. Ventilate sumps and lou ly ln  areas. Use air-supplied or self4 
contained respirators above TLV, vith f u l l  face & e  above 100 pm. 

PVA or neoprene gloves and protective clothing needed to  preveat 8 E i n  Contact. War 
safe ty  80ggl.S andlor face shiald €or eye protection. 

rlcofrolirm or pulmnaty p r o b l m  rhould have a phySiCfAn'8 approval b d o r e  wrlrinl 
vith CCIL. 

Uonitor vapor levels  i n  
the VOrkpl8C8. 

An eyevrsh station and chemlca1 rafrty sliwrr should be readily access ible .  
Provide preplacement and Nice a year medical e-. Workers v i t h  oboslty, diabetes,  

Retain medical records f o r  30 pears a f t e r  termin8tion of eW1-t. 
Prcvide training to thoee expu8.d to C C l h  i n  the uorkplace. 

SECTION I X ,  SPECIAL PRfCAUtlONS AND COMENTS 
Store l a  closed containers i n  a cool, dw, uell-renti lated,  IOU f i r e r i s k  &tea. 

Protect contalners 88aiort p h y r i u l  duvm. 
direct  runlight,  and incompatible materials (see Sect. V). 
vapors to  high temperature t o  prevent decomposition t o  c o x k  and corrosive 8u.s and 
oaporr. 

Keep way fnn auurtu of b u t ,  
?revent axposute of 

No rmolrin$ i n  a r e u  where vapor. may be present. 
?reveat contact vi& tbe akin or e p 8 .  Avoid e%porure co vaporr, U8e toed p.rr0d 
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2 CTION 1. MATERIAL IDENT~FICATION 

ACGIH TLV, 1987-88' 
nv-wA: AO ppm. SO rp1vm' I 

1 I 

ON 3. PHYSIC A L  DATA 
&elllog Polnt: IU'F (61'O 

. rpor Denrlty (Alr  I 1): 4.13 

Apprrrrncr rad Odor: A heavy, mloric~, clur, VOWC liquid; -tPirricpkaUt& ahacJ sww odor ( ~ t t o o  

Water Solubllltr (%): 0.822mlofCHCl,pa 

% Volrcllt by Volume: I00 
Mokculrr Weltbt: 119 w o k  
tprclflc Grrvlty (H,O o I): 1 A U  a 6tT (2ffC) 

**Itlag Polo!: 323'F (-635C) 100 ml d 40 u 68-F czar) 
#or Prtrrorc: 151.4 Tom at 611T (tO'c) 

UDPIPII Flrt or E~plorlor Hazards: Nooc qaW. 

Sperlrl Ffrr-flpbtlog Procrdoru: Wcrrrrrll+zmtabed bnabfnl rpprmM wltb a fuD iWpio# q#urd b thc pnorr- 
dmd asporitivt-pntmn & 

Cbtmlrrl Iacomprtlbllltlrr: 'Ihic msM fr fpcomprtibk WioI moo( 8lWu 



Oh'9, SPECJAL PRECAUTJO S S  AND COMMENT S 

Tnnrpomrlon Data (49 CFR 172.101~2) 
DOT Shipping Name: Chlmfaom DOTLabrl: None I310 Label: PoitOa 
DOT Clru: ORM-A DOT ID No. UNIW IMO Clur: 6.1 I 



. Occupational 'Health Guideline. for 
1 I %Die h lo roe t hane 

INTRODUCTION 

Thir guideline is intended as sow of infornution for 
anployscr, mrployur, physichas, tadustrial b y g i a h ,  
and other accupationrl hufth profdonah wbo MY 
hrvc 8 aced for such hrformrtioe It doa not retclnpt to 

and data in rummvy form. 
pratnt dl daw ntber, i! pn+mu fmtincat information 

SUBSTANCE JDENTIfICAtlON 

Synonyms: &ymmcuicJ dichlorocthtae; etbyiidme 
chloride; 1,ltthylidene dichloride 

Appunnce urd odor: Colorless liquid with L chloro- 
lorn-like odor. 

~ o m u t : ~ " a ,  

PERMISSIBLE EXPOSURE LIMIT (PEL) 

The current OSHA rtrndard for l,l.dichlorocthae is 
100 PIN of 1,ldichloroethne pcr million purr ofair 
(ppm) avenged over 8x1 eight-hour work rhiR. 'IU 
may also be exptcued u W mUI&mm of 1,I.dichlor- 
otthrne per cubic meter of air (mum?. The Ammun 
Conference of Governmental Indumkl Hygieairu hu 
recommended for 1,ldichloroethae 8 Threshold 
Limit Vdue of 200 ppm. 

HEALTH HAZARD INFORMATION 

Routes of exposart 
I,l-DichJoroerhme a n  fleet the body if h is  krhrfsd or 
if it coma in amw with the eyes or skim. It a n  rL0 
lirect the body mil nvrlfowsd 

EfftctsofOIQQpomre 
1. Shorfdtm E r p r r r  Brathing J,ldjchlaroah.ne 
vapor my uwe drowsineo and uncowiOumraa. It 
might also ULUC damage to tbc liver, kidacyr, and 
lungs. Spluhiag the liquid in Ibe eyer euy uoit 
irritation. 



of above &ooO ppm fur up :o 7 houn were pathologic 
changes in the kidney and liver, and at much higher 
concentrations, near 64.003 ppm, &mgc  to the lungs as 
well. Reputed daily exposure of seven1 species of 
a n i d  to 1,OOO ppm ruulted in no p.thologic or 

utologic chmger. T h e  liquid applied to tbe in- or 
ded skin of rabbits produced slight edmu md wry 

Jight necrosis after tix drily rppliudoru. M l e d  in 
the eyes of rrbbits there was immedirtc moderate 
conjunctival imtation and swelling which rubtided 
within a week. a r c  have k e n  no reported c8se of 
human ovtrexporure by inhrlrtion; prolonged, am- 
fined, or reputed rkin contact can produce riight 
a .  .* 
CHEMICAL AND PHYSICAL PROPERTIES 

PbySie4ldrta 
1. Moleculrr weight: 99 
2 Boiling point (760 mm Hg): $7.3 C (13s F) 
3. specific gravity (w81er - 1): 1.2 
4. Vapor density (air m 1 at boiling point of 1.1- 

S. Melting point: -96.7C(- 142 F) 
6. Vapor pressure at 20 C (68 F): 182 rnm Hg 
7. Solubility in water. g/1W g water at 20 C (68 F): 

8. Evrporttion rate (butyl rcctate = 1): 11.6 

1. Condirioru contributing to instability: H a t  
2. Incompatibiliticr: Contact with strong oxidizers 
'v a w e  fires and cxplarionr;. Contra with strong 

;ti- will UUK formation of llrmnublc and toxic 
uctaldehydc gas. 

3. Hazardous decomposition products: Toxic gases 
8nd wpon (such as vinyl chloride. hydrogen chloride, 
phosgene. and crrbon monoxide) m y  be relcued in 1 

fire involving 1.I-dichlonnth.nt. 
4. Special precautions: 1.1-Dichloroetbne will 

attack some forms of plrsrics. rubber. and coatings. 
Flammability 

duhloroctbne): 3.4 

Leu than 0.1 

Ructirity 

I .  F l u h  point: -8.5 C (I7 Fl (closed cup) 
2. Autoignition tempenrum: Data nor rvrilibfe 
3. Fhmmble limits in air. % by volumt: Low*. S.% 

4.  Etringuishrnt: Faun. dry chemical. carbon diox- 
Upper: lS.9 

ide 
Warning propenla 

The AIHA H M h k  Gudt reports !hat 1.ldichlomcth- 
ane I u s  8 distinctive, easily ncopnhble odor 81 the 

1.1-Dichlorort)unc is not &noun to be an rye irriUnt. 
n v .  

MONflORfNG AND MEASUREMENT 
PROCEDURES 

Gncrrl 
-uoremenrs IO dcicnnine employee exposure are best 
.en so that the average eight-hour exposure is based .. 

On 8 single cight-bour sample o r  on two tour-rwur 
samples. Several short-umc i n t e n d  w n p l t ~  (up to 30 
minute) may also k used 10 determine the average 
expocut* leve1. Air t rmpla should be taken in the 
tmploysc's breathing zone (& char would mon ourly 
reprutat &a! Ln)llld by tbe rcoploya). 

MItbod 
Sampling sad 4 y r a  m y  k wowed by cvllecriw 
of wpon using an dsoorption tube with mmucnt 
desorption with urbon disulfide snd g u  chmtogrr- 
phic .nrlyrb. Alw, detector tubes certified by MOSH 
under 42 CFR Put 84 or other dim-ruding dcvica 
calibrated to LIYUUIC 1,tdichloroethine mry k ursd. 
An d y ? k d  method for 1,ldlchlOroethm b h the 
N I W  Manuat ~fAlr0bdd Methad& 2nd Ed, V d  f 
1977, av.fllrblc from the aaVaMIatt prtaw omct, 
W- D.C 20402 (GPO No. 01743MO260d). 

RESPIRATORS 
Good indurvirl by-c p d -  raamkmd titat 

cnginedag controls k u d  to reduce mvinmmcaul 
conccntntiwr 10 the pcnaS%le cxpof~rr W. How- 

k used to control cxpoture. R a p i n t o n  my k used 
when engineering and work practice controls uc not 
i cchnidly  fwible, when such controls ut in the 
process of king W l e d  or wbcn they fril rad nted to 
k supplemented. R~~pinton MY dm k rrred for 
openrioas which rrqoirr entry into wlh or rlnuil 

mpinton b nCCePlry, the only tapinton permitted 
are those that haw ken approved by the Mint W e t y  
and H d t h  Admmirtrrtion (formerly Mining Enforce 
ment and Safety Admiairtnuon) or by B e  National 
Institute for Ocntprtionrl Ssfety d Health. 

In rddition to &rator rulecdon. 8 complete respin- 
tory pmtccuon pmpra should k instituted which 
includes rtgular training, Mintmurct, inspection, 
cleaning, and cduation. 

ever, there uc wmc exceptjoru whm respinton m y  

vc..c1L urd in cmefgalcy mnutioru If tbe aw of 

PERSONAL PROTECTIVE EQUIPMENT 
Emphtycarboutdkprovidedwith.adrrquirrdt0 

uw impcrviou, clothing, & v u  face shields (tighthe& 
minimum), and otber appropriate protective clorhiag 
nrtrauy to prevent npertcd or prolonged skim centact 
witb liquid 1,ldichlorottb.nc. 

clathing wet with liquid I.fdichfomtlhnc sbould 
k placed in closed containers for norrgc until it a n  k 
discarded or until provirion b made for the rrmowi of 
1.ldichlorcmhre from the clothing. If the clorhing is 
to he Lundtred or otheruhc cleaned IO m o w  ihe 1.1- 
dichloroethtnc, the person perfonnmg !he opention 
should be informed of 1.1 dichloroethne's hurrdour 

9 Any clothing which k c o m a  wet with liquid 1.1- 
dichforocthrnc should be remowd immcdutcly and not 

P r o m  

2 t,l-Dichloroeih.ne 



reworn until the Lldicbkmmbrae is  ranowd from 
the clothing. 
0 Employcet should be provided with md required to 
UH splash-proof d e t y  goggler whue liquid 1,ldkh- 
loroebne may coauct the eyer 

SAN It AT ION 
Skin that becorner wet with liquid 1,ldichlorocthme 

&odd k immediately wuhed or showered with rorp 
or mild detergent and water to remove m y  1,l-dichlor- 
oethac 

COMMON OPERATIONS AND CONTROLS 
me following sist Eacluder some oommop opardoar in 
which uporure to I,l.dicblwoabmc mry OcCoT ud 
control methods which m y  k dfcctive ia ach cut: 

Operation Controb 
Uw as d m s r  of Qon8mld(Miorr 
mined dlr; 8xtfact.M lmflmww 
for )nrl-undtiV0 exhaustvwctilrtiofx 
sub&n#s pcmonrJpr~toctive 

Use as a fumigan! 

oquipment 

G m r a l  dilution 
vrntiktion of wolk area; 
perwful prot.ctivs 
quipmcull 

Uw In manufactum of GdQkrb ion  
vinyl chloride by ~ p o r  ventil&tn; bat 
phw cracking; use in elcham wntiktion; 

vacuum rubber and .guipmnt 
silicon grease; use as a 
chemical intermediate 

manufacture of high p8fSOMI  pC0tme 

EMERGENCY FIRST AID PROCEDURES 
In the event of an emergency, instjwte fun rid ptoce- 
dura and e n d  for fvrt rid or m d u l  roirUaa. 

Eye Exposure 
If 1,ldichloroethrw 8- b t o  tbe eye& wub Cya 
immediately with large mounts of water, l i h g  the 
lower urd upper lids ocationrlly. Get mcdicll atten- 
tion immediately. Con- knsu should not k worn 
when working with this cbemicrl. 

SkiaExporPtc 
If 1,ldichloroahme 8tu  021 the &in, promfly flush 
the conuminrted skh using soap or mild detergent urd 
water. If 1.1 dichloroethrne soaks through the dothing, 
remove the clothing immediately m d  flush the skin 
using soap or mild detergent and urtc1. If &ution 
persists after washing, get m e d i d  artentian. 

Bruthing 
1fr perron breathes in large amounts of 1,Idichlorocth- 
ane, move the exposed penon IO fresh air lit once. If 
breathing has stopped, perform anificirl respiration. 

REFERENCES 
A&ua Conferencc of Oowrnmcnul I b d d  

Hygicnb-  ’I,l-Dichlorocth.ne (Etbylidare Chlo- 
ride).” Docvmrntotion o/rhr l%mhold Limir Valva for 
Sukunms in W w h m  Air (3rd sd, 2nd printing). 
Cincinnati, 1974. 

American Indultrid Hygiene Auocirtia: “1.1-Dich- 
loroethane (Ethylidcnc Chloride).” HJrirnic Cui& 
Seriu, Detroit. Michigan. 1971. 
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DIPHENYLNITROSAMINE 

- .  . \ .  

CAS RN: 86306 
mf: C12H10NZO; mw: 198.24 

NIOSH #: JJ 9800000 

Grecn crystals. mp: 144". 

TOXICITY DATA: 3 
eyorbt So mgI24H SEV 
mmr-mus:lym 100 -4H 
cyt-hun:fbr 30 mg/U48H 
foc-hun:fbr 100 umoVL 
ori-rat T D h :  140 gmflcgRy-c:cAR 

orl-rat LDK): 1650 mg/kg 
orl-rnus LD50:38X) mg/Lg 

CODEN: 

MUREAV 59,61.79 
M U R M V  48.33f.n 
JNQAM 58,1435.77 
NCTZX' NCI-OG-TR- 

EJCAAH 16.695.80 

28ZPAK -,I3472 

161.79 

NCI Carcinogenesis Bioassay Completad; Results Posi- 

EPA TSCA Inventory, 1980. EPA TSCA 8(a) Prt- 
f i m w  Assessment Information Pmposcd Rule 

tive: Rat (NCIT'R. NCI-CG-TR- 164,79); Negative: 
MOW (NClTR* NCI-CG-TR-164,79). R C P O ~  

FERREAC 45,1364680. 
THR. MUT data An eye irr. An exper CARC, ETA. 

MOD orl. 
Fire Hazad Dangmus, whcn exposed to beat or dame 
or by chemid reaction. 

Disaster Hazard. Dangerous; when heated to decamp it 
emits highly tox fumes of NO,; can react vigorously 
with oxidizing materials. 

. .  

. 



Occupational Health Guideline for 
Tetra c h lo ro e t h y I e n e+ 

IN TRODUCTlON 
This guideline is intended as II loutoc of infamation for 
employes, ernployen, phyridmr, iDdusUirf hygicrrku, 
and other accuprtiorul h d t h  pfofarioarL wbo ouy 
h v e  1: need for such infomtioa Jr doa not attempt LO 
praenl dl daw rather, i t  ptocnb pdnent informalba 
and diu in summary form. 

SUBSTANCE IDENTJFiCATfON 
Fonnula: Ccl, I CCb 
Synonyms: PerchloroethyIa~; ptrchlomhylcne; tc- 

trrchlorethylene; perk 
Appearance and odor: Coloriar liquid with an odor 

like chloroform or ether. 

PERMISSIBLE EXPOSURE LIMIT (PEL) 
?he current OSHA standard Tor tctnchlorocrhylene is 
100 parts of tetrachloroethylene per million parts of air 
(ppm) rverr~ed over an tight-hour work shift, w i t h  
ceiling level of 200 ppm rnd r maximum rmpmblc 
peak of 300 ppm for 5 minutes in m y  three-hour period. 
NIOSH has recommended thrt the permissible c x p  
nure limit be reduced to 50 ppm (339 mum') avenged 
over a work shift of up to IO hours per day, 40 hours per 
week. with a ceiling level of 100 ppm (678-m@m1) 
ivenged over I IS-minuIc period. The NlOSH cfilcrh 
Document for Tetrachloroethylene should k coarultcd 
for more detailed infomalion. 

HEALTH HAZARD INFORMATlON 

1 



itlribated to semitiation of the myocardium to win- 
rphrine have ken obKrved with certain other chiorin- 
rted hydrourbonr, but exposure of dogs to concentra- 

~ 7 s  of  3ooo and 10,OOO ppm tetrachlorocthylcne did 
d u c e  this phenomenon. Four h u m  subjects 

w b l e  to tolerate SO00 ppm in a chamber for 6 
m u t e s  They experienced vertigo, PI- and m e n d  
=onfltrion during the 10 minutes following ocrution of 
xxponuc la i n  industrial exposure to M r m r g e  a n -  
m t n t i o n  of 275 ppm for 3 hours, followed by 1100 
3pm for 30 minutes, 8 worker lost Conrciownas; tbuc 
uas rppvent clinical recovery I hour after aporure 
>UT &e monitored concentration of temehtoroethylcne 
a tbe patient's upired air diminished slowly o w  a 2- 
vcck period. Long-term induttrirl c x p u r u  hve been 
vponcd to caw various neumpathia, nrch .I numb 
m tmnbIing, neuritis, urd defects of manory. 
3 u h g  !he rccond m d  third pust.uporutt wetkr, tbe 
4~ of Iivcr function tau became abnornvt ruggut- 
a i  !hat &Ute exposure had had 8 ignificrat e!Tcct upon 
he tiw. Other instances of liver iajury following 
ndtmrirl exposure hive k e n  reponed. Other rflictr on 
~umm of inNition of various concentdons .fc u 
&w: 2aW ppm, mild narcosis within 5 rninutu; 600 
'pm, Knntion of numbness rround the mouth, dizzi- 
ius, rnd some incoordination rftcr 10 minuter. In 
man experiments, 7-hour exporues r f  100 ppm resuke 
d tn mild irritation of the eyer, nose, urd throat; 
W!ing of the face 8nd neck; b u d s h e ;  somnolence; 
; rlrvrrd speech. Exporun of the skin to tbe liquid 

minutes resufted in a progressively severe bum- 
i, a s a t i o n  beginning within 5 to 10 minutes; the 
cruh w mu)tcd erythema, which subsided after 1 to 2 
aun. The liquid sprayed into rabbits' eyer produced 
&le pain and blephrrospum; patches of epitheli- 
m were k ~ ,  bur the eyes recovered completely witbin 
&P 

XEMICAL AND PHYSICAL PROPERTIES 

m dm 
1. Molecularweight: 165.85 
2 Boiling point (W nun Hg): 121.2 C (250 F) 
3. Specifi p v i t y  (wtn - 1): 1.62 
4. Vapor density (ur - 1 at boiling point of trurch- 

S. Melting paint: -22.4 C(-8 F) 
6. Vapor prcuute at 20 C (68 F): 14 mm Hg 
1. solubility in witer, gAo0 g witer rt 20 C (68 F): 

8. E-pomtia mte (butyl =Ute - f 2.6 

1. Conditions contributing to instability: Ha!. 
2 Incompitibilitiec: Tetrrchloroethylene reacts with 
rctg oxidirm md chemically active metals such as 
ccm. lithium. rnd beryllium. 

'urrdotu decomposition products: Toxic guer 
rpon (such as hydrogen chloride, phosgene, and 

irbon monoxide) may be released when retrrchlor- 

>rOcthyltlse): 3.83 

-015 

R m  

octhylene dccompora 
1. Specid prrcrutions: Liquid tetnchloroethylcne 

will rttrck some form of p h t i c r  nrbber, rnd coatings. 
FlaEUMbiHty 

wunkrgproptrtlu 
1. Not combrrrtible 

1. Odor Threshold: Both Miy and Stem U t e  that 50 
ppm b the odor -hold for tetnchloroethylenc. 

2 Eye  lrriution &vel: Omt rrportr thrt " e x p u r e  
to high c0acentntion.s of (tctrachloKnthylenc) vapor 
am mild rtnntion of Mution to the cyet, but 

wary L not likely." The exaft ~nctnamciom 
pducingirriutionuto~t ~nriobed by Omt. 

SpCCtOS, bomva; rrpOrar &8t d & S  8 2@ 3& 
mfnutecrpomrr to~to235ppm,cycirrhitioaoccun 

m o n g h ~ r t 1 0 6 p p n .  

minute uplrorr to 513 to 690 pprn produces zK#c and 
thrortfrritrtioa. 

4. EvliJrutinn of W d n g  Ropadcr: Since the odor 
tbrrrbold of tatrchloroethylene b beknw thc pczmirri- 
ble exporun limit, ud sine eye inirrtioa occurs 8t a 
concentration only twice the permiuiblc exposure limit, 
its w r d g  prapertks .rc ansiderod to k rdeqrute. 

MONITORlNG AND MEASUREMENT 
PROCEDURES 

Elgbt-Hour Erpamtr h r l ~ t h  
M a r t m t a U  to determine employee upomre are b u t  

on 8 single eight-hour rrmplc or on twb four-bour 

minutes) my dm be used to determine the r n n p  
uporurc l e d .  Air mmplu should k rrlrcn h h e  
anployce's breathing zcmt (air thrt woold aatrly 
represent that inhaled by tht employee). 

CIilIngEnlrrdoa 
Meuusearents to determine tmployec ceiht e x p u r e  

fnhum.rr.. 
P8W rrpOrU "vay d rbe CyU" 

3. Other Iafonnrdon: Spector repons ibrt 8 1G 

t.km SO thrt the 8 m g C  dght-how ut- h bued 

umpler severrf rhon-tirw i n t d  u m p l a  (up to 35 

uc bat taken during periodr of mrximoza tlrpccr+d 
rirbornc cmccnmt&as o f ~ o r o c l b y k h c  &cb 
rnCIfUtemCdt should am& of Mcca (IS) minute 
sample 01 aeries of conrecutfve nmpla touning dftarn 
(15) minuter kr tbc employee's breathing zone (air that 
would most nearly rrprecnt chat Wed by rbe cm- 
ployce). A utbbnurn of lhrcc (3) mernncmcats sbouId 

mesmcmcam altar is an euixmte of the cmployec's 
UP-== 
* Peak A h  Gelling Emtoitios 
MerJurtmenu to determine employee pcmk cxpo~;ute 
should k taken durbg periods of maximum expected 
airborne concmtntion of tetnchloroethyimc. Each 
meirurernmt should conrin of 8 X)-minute vmple or 8 

series of conrccutive umplcr toulling 30 minuta in the 
employec's brathing zone (air that would most nar ly  
represent that inhaled by :he employee). A minimum of 

k t8kca 02) OLH WOIjlthih 8ad the bighest OTJI 

Tetn Wmethylcne 

\ 



Lhrcc measurements should k uken on one work shift 
and the highat  of JII rnwurements uken is an atirmte 
of the employee's exposure. 

Method 
Sampling and mrlyse may k performed by collection 
of vapors using an dsoorption tube with rubquenr 
desorption with urbon disulfide md gas chromrtogrr- 
phic analysis. Also, detector tubes certified by NJOSH 
under 42 CFR Part M o r  other direct-reading devices 
ulibrated lo mwure tetrachloroethylene m y  k UKd. 
An  rnrlyticrl method for tctrrch~otocthylcnc b in the 
NIOSH Manual ~fAllcrlgrleol Methodr 2nd Ed, Vd. 3, 
1977, rvuhble from the Oovrmment Printing Orrrcz 
Washington, D.C 20402 (GPO No. Of7-03UKU61-42 

RESPtRATORS 

Chad industrid bygkne prrCtica recornmead tbrt 
engineering controis be u)td to reduce cnvironmcnul 
concentrations to rhe pcrmifzibte uporurt kvct. How- 
ever, there arc some uccptionr when rrrphton m y  
be used to control e x p u r r .  Respirators m y  k rped 
when engineering ~d work practice contmlr arc not 
technically fusible, when such controls are in the 
process of being iruulled, or when they fail Md heed lo 
be supplemented. Respirators m y  dm k used €or 
operations which require entry into unlcr or do& 
vusels, and in aaergency dtwtionr. 11 the UK of 
respirators k n u x s w y ,  the only t a p i n t o n  permitted 
arc those chat have ban approved by the Mine Safety 
and Hulth Administration (formerly Mining Eaforce 
men; and Safety Administration) or by the Nationrl 
Institute for Occupuiorul Safety urd Hulth. 

in addition lo w p i n t o r  selection, i complete rapin- 
tory protection program should k inttitutcd which 
includes regular Urining, rnaintaunce, irUpection, 
cluning, urd evdurlion. 

PERSONAL PROTECTIVE EOWPMENT 

Employees should be prwided with and rrquktd to 
we impervious clothiig, glover, face rhidr (eight- 
minimum), urd othher rpptoprirtt p t o t d v t  CkNhhg 
neceurry to prevent reputed or pmlon~ed rkia ooalrtt 
with liquid tetmchlorocthykne. 

Non-impervious clothing which tracOma conmi- 
naled with liquid tetmchloroethykne rbould k re 
moved promptly urd not muom wtil tbe leurchlor- 
ocihylene b removed from the dothing. 

Clothing wet with liquid tetnchlorocthyknc sbould 
be placed in closed containers for slonge until it u n  k 
discarded or until provision b made for the rcmovrl of 
retrachloroethylenc from the clothing. If the clothing is 
IO be lrundetrd or otherwise cleaned to m v e  the 
:tirachloroethyicne, the pcmn performing the oper- 
ation should bc informed of rctrrchlorocthylene's hu- 
ardous properties. 

Employas should be provided with and required to 
use spluh-proof d e t y  goggles where liquid teuachlor- 
oethylene m y  contad the e y u  

SANITATION 

Skin rhrt bbcomer conWninrttd with liquid tartsh- 
loroctbylene &odd k: promptly wuhed or showered 
with wup or mild detugmt and W J ~ U  to remove m y  
rat.chloroethylenc. 

Employcer who handle liquid tctr8chloroethyIcne 
&odd & tbdr hudr thoroughly With soap or mild 
- g d  rad WtU b d O f C  && Or 

toattfhcwk 

COMMON OPERATIONS AND CONTROLS 

Controls 

local exhaust 
ventilation; genoral 
dilution; pnonal 
protective .qmpment 

Sip1rmb.r 13111 Tetrrrhlortrthylcne 3 



EMERGENCY FIRST AtD PROCEDURES 

In the event of an emergency, institute fint aid proce- 
p u r e  and send for f i t  dd or medical d u n c e .  

,trrchlotocthyfene gea into the eyer, wash eyes 
immediately with k g e  amounts of water, lifting the 
kwer urd upper lids oecuionrlly. If imtition t p e n t  
after wuhing, get mcdiul attention. Contact law 
should not k worn when working with this chemical. 

If trarcblorocthylene gets on the skin, promptly wuh 
the cmtuminrtcd skin Win# soap or mild detergent urd 
water. Z f  tetnchlorocthylene soda through the cloth- 
ing, m v e  the clothing promptly and wash the akin 
rsinf soap or mild detergent and water. If irritation 
padru der washing, get medical attention. 
*BrcsthJnu * 

If 1 penon bruther in luge mounts of tetnchloiocth- 
yknc, move the exposed person to fresh air at once. If 
brrrthing hu stopped, perfom rnificiaf rupirrtion. 
Keep tbe afkctcd person w8m and at ra t .  Get m e d i d  
8 t t e n h  8s toon u possible. 

Swallowlag 
When tetnchIorocthylene has been swallowed, get 
mcdicd rttenuon immediately. If medic81 attention b 
sat )mmedirtely avail8ble. get the amicted penon to 
vomit by having him touch the back of his throat with 
':< finger or by giving him symp of ipecac as directed 

'\e pickage. Thh non-prescription drug is 8vriiable 
.as! drug s f om  and drug counters m d  should k 

I r q t  with emergency medical supplier in the workplace. 
Do not makc an unconscious perron vomit. 

Morc Bc affected p e n a n  from the hazardous exposure. 
If the expared penon has k e n  OvercornC notify m e  
one elre and put into effect the established emergency 
r c ~ e  pructdurcs. Do not become a casualty. Under- 
suad the facility's emergency rescue proccdurcs and 
hsow the locations of tcscue equipment before rhc need 
yioa. 

-v Exposure 

Slrlnfipomn 

SPILL, LEAK, AND DISPOSAL 

REFERENCES 
American Conferma of Governmental Industrial 

Hygknuts: "PachlorocthylUU Ueuachloroefh y- 
kc),-  Documtnution of rhc Z3hrahoId Umir Valua fit 
Substanas in Wwkmom Air (3rd Cd, 2nd printinp), 
Ciacinxd. 1974. 
Am& Industrial Hy@ene Arrodrtion: 7 - h -  . 

lomethylme (Perchlot-octhylenc)," Hj.gicnic Guide 
&ria, Detroit, Michigan, 1965. 

Btowning, E: T'Mp ond Metabolism qf Indurtriol 
&Ivrn&, Ekvkr, New York, 196s. 

Gleuon, M. N, Oomelin, R. E, H o d ~ e ,  H. C. md 

(3rd ed), WillhmS 8nd WIlkinr, 
1969. 

Om!, W. M.: Tatbdq(p o / r h  &p (lad ad.), C C 
?%oan.s Sprinlfkld, IUAnds, 1974. 

H ~ l c n i c  In/ormor&~ Gvidt Na 54 - Temchlomhy- 
lene, CornmonwcaU of Parnryfvurir, Deptment of 
Environmtaul Raourcu, Buruu of Occuprtionrl 
Health, 1973. 

Manufactwing chanku Atrocktion, Inc: #mdfn! 
Sqfcp Aota See! SD-24, Tetmchlor#rl?venc Wuhing- 
ton, b.C 

May, f.: "Solvent Odor Thnrholdr for the Evrlur- 
tion of Solvent Won in the Atmosphere," Sloub- 
Reinhalt, 269,385-399,1966. 

N a r i d  farritute for OcEOpttionrl Safety and 
Hulth, US. DepMmart of Health, EducrtiOa, md 
WJfut: Crfrerto for a Rewmmrndd Standard. . . . 
Omrpotlonat &ptuun lo 7hmcMorotrhyienc H E W  
Publicstion No. (NlOSH) 76185, NTIS No. PB266583, 
U.S. GovmHncnt Printing Ofice, Washington, D.C, 
1976. 
.* Patty, F. A. (4.): Tmfcukgv, Vo'l. 11 of lndusrnkl 
H M n c  and T ' M  (2nd ed. rev.), inttntiurcc, 
New Yo& 1963. 

Reinhudt, C F, et al.: "Epinephrine-Induced CudL 
ac Anhyrhmii Porentirl of Some Conunon hduruial 
Solvents," J o u m u I ~ ~ p ~  Mdicinc 153S3-955, 
1973. 

Sax, N. 1.: Lkngtkoul hqxrtia qfIndumlof Matdals 
( 3 d  d.), Vm N O U W  Rdnbold, N m  York, 19611. 

SfIdh, R $.: fflhkd Thddm ct/hW&l PrOdvCB 
1969. 

PROCEDURES 
penortl not w r i n g  protective equipment and cloth- 

ing should k ruvicred from uus of spills 01 luh until 
cleanup hr, been completed. 

If tetrachlomethyicne it spilled or leaked, the foUcnu- 
ins sfepr should k taken: 
1. Ventilate area of spill or fuk. 
2 Collect for reclamation or rbrorb in vermiculite, dry 
and unh. or a rimilrr mrtetirl. 

ichloroerhylent may be disposed of 
Waste disposal method: 

. ennicuiite, dry und, earth or a 
d k p s h g  in 8 secured unitary lindfill. 

1 Tetmehlororthylcnc I s..pt?mb.r t97a 



Spector, w. s. (vols. 1. )I), Negherbon, w. 0. Wol. 
IW, Grebe, R. M. 0'01. IV), and Dittmcr, D. 5. pol. 

phi& 1956 1959. 
StcEher, P. G. (ed.): ne Muck Index (8th ed.), 

Merck Co, Inc., Rahwry, New J a y ,  1968. 
0 Stern, A. C. (4.): Air Murion (2nd cd.), Audanic 
Preu Ncw Yock, 1968. 

Stewart, R. D.: "Acute Tetrachlorcethylene Intoli- 
cation," Journal 4/ rhr Amrricrrn M e d i a l  ICraPcirriion, 
208:1490-1491, May 26,1969. 

StewuS R D, urd Dodd, H. C: 'Absorption of' 
Cubon Tetrachloride, Trichlotocthylenc TcurchIor- 
oethylenc MethyleneCh)oride, and I,I,l-TrkhlarOetb- 
.ne  through the H u m  Skin," l n d w n a l  Hxienr JOY. - 
nal, September - Oclokt.J39,196J. 

VI (ed~.): f f ~ d b o o k  O/ T&lw, bunden Philadel- 

von Oettingen, W. F.: 7 i e  Halogenated ,:liphatic 
Olefinic CucriC, Ammotic and A&ho[ic-Ammatic Hp 
d m a h  Including rha Halogenated Insccicidu their 
tatuiv ond Porensial Dongem, US. Public Hulth Serv- 
ice Publiution No. 414, US. Government Printing 
Ofli#, Washington, D.C, 1953. 

SPEClAl NO= 
Tetrachloroethylene 8pPn on the OSHA "Gndidrk 
List" of chcmiuIs k i n g  considered for further scientif- 
ic review repding iu arcinogenicity (Fcderul Regb- 

The I n t e w  Agency for Research on CMcer 
(IARC) hu tvJurted the data on thu c h c m i u l  urd hu 
rconciudcd that if CIWU a n a r .  S a  IARC Monofmphs 
on tht Emiudmt of cordngrnic Risk 4/ Cbmrcals io 
Mun. Volume 20,1979. 

trr, VoL 45, NO. 157, pp. 5372-S379, 12 AUgutt 1980). 

RESPIRATORY PROTECTION FOR T€TRACHLOROETHYLENE 

Condition Minimum Respintory Protoctlon* 
Requlr8d Abovr 100 ppm 

Vapor Concentration 

500 ppm or less Any chemical CrrMdgI mpbrtor WHh li full trerpkcr 8 d  8n organic vrpor 
crruidgs(8). 

A gas mask with I chin-style or I front- or back-mountcld cx98Ric vapor canistor. 
Any supplkd-& ntphrrtotwith a MI frcrpkc+, holm!, Of hood. 

Any wlf.contrined bathing apmrrtus with a full frmpkcu. 

Greater than 600 ppm or 
entry and escape from 
unknown concentratronr 

Setl-contrirwd breathing rpprrrtur with I fun t8wpi.cr oprrIt8d m pretsure- 
demand or other positive prrswrr mode. 

A mMnation rnpirrtor WMdr Mudn I Typo C #rp9Ulcl.rb respiralor with I 
full frcepbu opefrted h pesruredBmand OI O W  aoJiivr pfotunr or ccmtine 
our-flow f w d 8  8nd an a d N y  Wf-containad krrthing .pPurlw opotrled In 
pressurodenund 01 othw poutivc, pceuur mode. 

Fur Frghtmg Sotf-contrtwd bruthing rppuibs wtth futr fa#- w a l e d  in pressure- 
demand or 0th.t porittVe prowre mods 

€sup. Any g u m u k  prwi&ngQrot.ction rgaMorgurir:vrpon. 

Any rsupe sdf-cmtaind breathing apparatus 

'Only NIOSH-approved or MSHA-approved equipmunt rhould ba us&. 



I I 

SECTION 3. PHYSICAL DATA 
&olry Poiat: 295T (146'C) 
MJtlat P o h  47.F (d4.C) 

Molecular Weight: 168 GnmUMolc 
Saiablttty la W ~ u t  (%I: hmlublc 
sprclrrc Gn* *o I If: 1Jlcol u Srp Qs=q 

I 

SECTION 6. HEALTH HAZARD INFORMATION 



ECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES . v w  . 

iECTXON 9. SPECIAL PRECAUTIONS AND COMMENTS 
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' OCCUPATIONAL SAFETY AND HEALTH GUIDELINE FOR 

VINYL CHWRfDE 
POTENTIAL HUMAN CARCINOGEN 

INTRODUCTION 

SUBSTANCE ID EN f 1 F1 CAT1 0 N 

CHEMICAL AND PHYSICAL PROPEKnES 

ph)dd dlu 
1. Molecular Wright: 62.50 
2. Boiling point (at 760 rnmlQ): 44% Or) 
3. Specific fmiry (-la - I): a9121 
4.%pordccrrity(rir- fuboiipointdvinylshbridt): 

I Mefting pint: -l55.7.C (-243A'F) 
6 %par pnrturc at 20Y (68r): 2380 
7. Solubility in ~ u r ,  
a Ianiution pauwl: 9.995 u 

1. Incemprtibilhis: kmorphaK - o l y g c n m d ~ o a i d i o a r  

2 s  

g urw at 24% Cn'F): Qll 

my m a  with vinyl chloride to ploduec proridc vhich a a  
initiate a violent polymerization rc1Etjon. . 

EXPOSURE LtMrrS 

US. DEPARTMENT OF HEAU" AND HUMAN SERVICES 
Public H d t h  Servics Qnton for D i s e u o  Control 
N d i o ~ l  institute tar Oaup8tionrl Safe?)' and HerJtth 

Division of SUndrtdt Dewbpwnt 8nd %chnology Tt.nt9tr 

Vinyl Chloride 1 



Tabte I.-Ckcupatlonaf exposure 
limits for vinyl chloride 

OSHA PEL TWA 1 - 
Ceiling (U min) 5 - 

NIOSH REL (a)' k u i b l e  limit 
ACGIH TLV TWA 

(AWt 5 lo 

HEALTH HAZARD INFORMATtON 

ROum of aporw 
vinyl chloride my ULIK adwtnt Wth diecrt kuGvinp 

summry of tmicdooy 

aptnun via inhalation, ingution, or dtnnrl or eyc cauu 

1. # h s  on animals: Acute inhalation of vinyl chloride by 
multiple species of animals caused oentnl n e w s  system 
depression. coma, and duth; acute inhalation by dogs dm 
uused cardiac rrrhythmiu. In mice, nu, and hamsters, 
chronic inhalation or o d  adminbntion of vinyl chloride 
produced uncen of the liver. kidney, 4 ~YNOUI ryr- 
em, skin, and mammy ud tu dua glands. 
2. &ku an hum: kute aporm o f &  to vinyl 
chloride has uused narcotic and UyRhCtic Repad 
exposure of workers to vinyl chloride has caw incrrrred 
blood prcuure. decreased blood platcla counts, iamrred 
liver enzyme levels. restricted blood flaw, bone dcprwn- 
tion in the fingers, liwt md spiecn - ryr 
e m  dmurbnces. central nervous ryrtem dcprrrtior 
deed respintory function. md m p w .  Cmer c 
tk livtr has been associated with expour= d- 0 vin, 
chloride during the polyvinyl chloride produnion pocar 
Cancers of the lung, bnin, skin, nem ryncm, plI bkd 
der. mouth. and pharynx haw rlro ktn M in mm 
ktn with a hinory ofexposuit to vinyl chl& An Enntro 
m feu! mrulity )ur been r r p a a d a m o r u w i ~ ~ d e  
who &ad been exposed to vinyl chloride 

ans m d  qmptomr d apomrr 
l.'Slron-rerm focrrrr): Exposure to vinyl chloridt u a  CIUU 
dizziness. lighrhudedneu, n8u8m dullness d UWJ ant 
auditory responses, drtmsinetr, ud unoonrcioUmetr. Ini. 
ration d the skin and eyu can also occur. Skin conmu whf 
rhc liquid can CAUSC frostbite- 
2. tmprcrnr  (c.lrrontcj: Erposur~ IO Vinyl chlwidt M EIUY 
thickening of the akin. ronw a d  Jleqic derrfutkk. hgue. 
coughing and sneering. abdominal pain. gasfrointcstiaal 
bleeding. ruuret. vomiting. indigenion. diarrhu, jaundk. 
wight loss. anorexia. and a cold and tingling sensation d 
the hand?; and feet. 

2 Viny: Chloride 

RECOMMENDED MEDJCAL PRACTHXS 
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EMERGENCY FIRST AID PROCEDURES 

1988 V i y l  Chlotfde 3 



SPILLS AND LEAKS 

Mrkecen not w r i n g  p m i w  equipment and clothiaq 
should k restricted fromarus ofrpUork3;r untilcleuuy, 
hr betn completed. 

lf vinyl chloride is spilled or le&&, thc follWng asps 
should be taken: 

i. Stop the flw of gu. If the muru of the id is I ylinder 
and the leak cannot be rtoppd in plrct, rrmc~ the W n g  
cylinder to an rru with Id uhrutt  mtiluion and rrplir 
the luk or rllow the cylinder to empry. 
2. Rrmove all ignition souras. 
3. Vruilalc a r u  of spill or luk. 

WASTE REMOVAL AND DISPOSAL 

RESPIRATORY PROTECnON 

11 mun k nmsd that d# use drrrpim b tbr Ltur 
pxkntd method of controlling wwker exposure and should 
not normally be used as the only means d m n g  01 
minimizing exposure during routine qrcntiOrrr. H W .  
rhcrc 3tr. mnv exceprionr for whkb mpinton my k use$ 
~ r i  control cqmson: when engineering r d  w k  ptrnicC am- 
rtols arc n a  technically feasible. when engineering ContrOlS 

arc in the process of being insulled. or during e m e m &  
and t c h ~ i n  rruinienance operations including thort W i t -  
tn; confined-space entry Cable 3). 

r Vinyl Chloride 7988 
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lfiblt 3.-Respfmtory pmtcction for viny1 chloride 

Condition Mirnurn respierlory ppO(cdjon* 

Any Arirrrlhle amtxnvuion 

F i d i h t i n g  

1988 



* BrQWlhg, E: Tuidty and Meta&lism o J J n d m ? ~ ~  - - *.. -.- . 
soc*mts, Elsevier, New York, 1965. 

Chrisrcnscn, H. E. and Luginbyhl, T. 1. (eds.): 
.WIOSH _Tau'c Substances U t ,  1974 Edition, HEW 
Publication No. 74134,1974. . 

(3rd td.), Van Nostrand Reinhold, New York, 1968. 

Tkh. H. B.:Chernirrty of IndwdI Tbxkmbg~ (2nd . 
Wiley, New York, 19S9. 

Tl~omu, Springfield, Illinois, 1974. 
Kirk, R., and Othmer, D.: 4neyclopdia of Chemicul 

Technulogv (2nd ed.), Inrerrcicnu, New York, 1968. 
Patty, E A. (ai.): Tbxicol~, Vol. If of Idustrial 

Hj@nr and ? b x i d ~  (2nd ,#. rev.), lalarciara, 
New York, 1963. 

- GWt, W. M.: T W I w  Of the E ~ v  a d  ad.), C C ' 

. '  

RESPIRATORY PROTECTlON FOR l,l-DICHLOROE1WANE 

Condttlon Minimum RWplnt0r)r Protw!ion' 
Roqulred hbove 100 ppm 

Vapor Concentration 

IO00 pprn or less Any chemical cartridge rrrphrtof.with an oCg8nk vrwr araidgU(S). 

Any suppl ir ir  respirator. 



i , I-DICHLORO~THYLENE~' 

5lmnrY 

1 , I-Dichloroethylene caused kldney tumors (malt mice only) and 
lcukaastr In one study of mlce exposed by inhrl8tIOn'tO 
1 ,l-dlchlorotthy7ene. The ttrultr of other rtudtet were equfvocrl of 
negatlva. 
reproductive effects when adrnfnlrtcrtd to rats and rabbits by 
inhalatfon. Chronic exposure causes liver dmage, and acute exposure 
to hfgh doses products ntrvous system drmagc. 

1 ,l-Dlchlorocthylene Is Pnttagcnlc, and has caused adverse 

CAS Number: 7535-4  

Chemical Formula: CH2CC12 

IUPAC Name: 1 ,I-Dlchlototthcne 

Important Synonyms and Trade Names; Vlnylfdene chlorlde, VDC, 
1 ,l-dlchlotoethene. 1 ,l-DCf 

Holecular Helght: 96.94 

Bo1 1 in9 Point: 37'C 

Heltlng Pofnt: -122.1°c 

Speclffc Gravity: 1.218 a t  20'C 

Solubilfty in Hater:. 400 g/ltter a t  Zb'C 

I/ U.S. fnvlronmcnt&l Qrotcctlon Agency, Office of Waste Program 
Enforcement. September 1985. Chemical, physical. and btologtcal 
properties of compounds prestnt at hazardous waste sttcs. 
Report Prepared by Clement Asroclates, lnc. Arlington, Vtrgtnla. 

A Flnal 



Solubflity in Organics: Sparingly soluble In alcohol, cthtt, acetone, 
ban&, and chloroform 

Log OctanollWater Partltion Coefficient (KO,): 1.84 (Habey et al .  
1981) frtlmattd 

- SollfWatet Partition Ccnfflclent (k): 
239 
78 
65 USEPA (1 986a) 

Lyman et rl. (t982) fqn 4-8 (log I(0w - 1-84> 
Lyman and Loreti (1987) (log t;Ow 0 1.84) 

81 oconcentration Factor: 

20.2 
26.7 
30.9 

Uuv4cr rnd h b b r  (1984) Eqn C (log KOw - 2.18) 
Lyman et al. (1982) Eqn 5-2 (log KOw = 2.18) 
Davits and Dobbr (1984) Eqn 8 (log KOw - 2-18] 

Vapor Pressure: SO0 mm Hg at 2O'C 
600 m Hg at 25.C (USEPA 1986a) 

Vapor Denrlty: 3.25 . 

Henry's Law Constant: 3.4 x loo2 rtcm3/mle (USEPA 1986a) 

m o r t  

Volatilltatlon is llkcly to be the ptlmaty transport process for 
1, T-Ut chloroethylene (VDC), and i t s  subsequent photooxldatlon ln the 
atmosphere by reaction wlth hydroxyl radicals I s  the predominant fate 
process. The half-l t fe  of 1 ,1-dlchloroethyltne In water I t  etthated 
to be between one and r lx  drys (USEPA 1984). 

A range of tstlmattd toil-water partition coefficients Wac) i s  
reported above and Indicrttt that totptlon of 1 ,l-dichlorOethylene to 
soflt/redlmentr and dissolved organic anterial will occur. Pavlou 
(1980) ertlmater that rorptlon of volatile organic coatpounds will range 



from lor t o  mderate. The c w b f n e d  water solubilfty and low organic 

partftionlng of 1 ,l-dich?oroethyIent suggests t h a t  this conrpound wlll  
exhlblt some degree of environmentr? ibi?ity. 

.. 
A range of estimated bioconcentratlon factor (BCFr) for 

1 ,?-dlChlorocthylene .Is also reporttd above. MTN (1985) Indicates 
that chemicals w l t h  bloconcentratton factors last tarn rvproxinrate1y 
100 have low potcntfal for causlng h r k  t o  wildlife and h m n  health 
vla btocnagnlflcation of testdues up food chalns. The magnitude of the 
Concentration factors suggests that appreciabte bl%onctnttatfOn or 
bimgnlflcatlon of 1 ,l-dfehloroethylene residues it not 1ikcIy.to 
occur. 

1.1-Dlchloroethylene caused kfdney tumors I n  male mfce and leukernla 
In both males and females when exposed by Inhalation. EqUlVoCal 
results were obtained In other tnhalrtlon ttudtes. Negative .results 
were obtatncd in cancer studies wlth rats and mice following oral 
exposure or In hamsters followlng Inhrlatlon exposure. 
ethylene has been classified according to EPA't Proposed Guidelines for 
Carclnogen Risk  Assessment In EPA's Croup C (portlble human carcinogen) 
based on llmltcd evldtnce in unimals and Inadequate evfdence In humans 
(USEPA 1 gas). 

1 ,l-Dtchloro= 

1 + I-Dtchloroethyiene vas arutagenlc in several brctrtlrl assays. 
I,l-Dlchloroethylene did not rpptar to be teritopenfc but dfd cause 
embryotoxiclty and fetotoxlctty h e n  rdmlnittered to pregnant rats and 
rabbl ts-by Inhalation. Chronic exposure to oral doses of 1 ,I-dichloro- 
ethylene as IOU IS 5 olg/kg/day caused Ilver changer In rats. Acute 
exposure to hlgh doses causes central nervous system deprestlon. 
Heurotoxiclty has not been isrocluted ufth low-lave1 chronic exposure. 
The oral LCS0 value for rats and mice are 1,500 and 200 mg/kp, 
respect 1 ve 1 y . 



. .  

1 ,l-Dichlorocthylenc is not very toxic to freshwater or saltwater 
species, w l t h  acute LCso values generally ranglng from 80 to 200 
mg/llter (USEPA 1980). A chronlc study 1~ which no adverse effects 
were observed indicattd that the acute-chronic ratio' Yaf 1eSS than 40. 
A 13-day study tepwttng an lCso of 29 mg/lltcr fndlcated that the 
acute-chronlc ratio for 1,14lchlorotthylene i s  greater than 4. 

No reports of the toxlclty of 1 ,I-dlchlorocthyltnc to tcrrestrlrl 
wlldllfe or docnesttc anlarals utre found in the llttrrturt reviewed. 

. Amb!ent Hater Quallty.Crltetta (USEPA 1986b). . 
Aquatic LIfe (Ftcshuater) 

The available data arc not adequate for establlthfng ctltetla. 
However, €PA does report the lowest values known to cause toxfclty 
I n  aquatic organisms. 

Acute toxlcl ty: 1 1  ,.bo0 pg/li ter 
Chronlc toxlclty: No available data 

Acute toxlclty: 224,000 pgf 1 1  ttr 
Chronlc toxlcfty: No available data 



Hurpan Health 

Due to the crrclnogonfclty of 1 ,l-dfchloroethyiene the ambient 
water crfttrion 1s set at zero. However, sstlmatef of the. 
carclnogenlc risks associated with lffetlan exposure from lngertton 
of cof;tlarfnated water and contamtnrted rqurtt c otganl SmL are: 

Bws Canrrntratlan 

National Primary Drfnklng Water Standard (USEPA): 0.007 Plg/lfter 
(40 CfR Part 141) 

CAG Potency Slope for Inhalatlon Exposure (USEPA. 1989) 1.2 
Cmg1kglday)” 

VtG Potency Slope for Oral Exposure (USEPA 1969) 0 0.6 (rnglkp/day)-l 

The DT value t s  deflntd as that contrmlnant Intake rate 
taglkglday) that should not Induce an adverse e f f e c t  to h u m  health Or 
should not port a risk of cancer otcurrtnce greater than a 
predetemlned risk level. 

For oral and inhalation exposurtt to l,\-dichlotocthylenr, the DT 
value 4s based on the USEPA Cancer Astersaent Group’s cancer potency 

slopes. The cancer potency slopes are intended to be a plaustbk upper 
bound of the potency of a carcinogen In inductng cancer at low doses. 
Calculatlon of a f+ using a cancer pottncy slope raqultes relectlon 
of an acceptable cancer r i sk  level. A range of risk levels from log4 



- 
to lo” will be considered for a l l  carclnogens, therefore a range of 
of vr1uer 1s presented. Dtrivrtim of the inhalation OT value for 
l ,I-djchloroethylene Is as follows: 

DT .* . 
Fotency Slope (rag/kglday)-l 

I 8.6 x 10’’ agfkglday 

For oral exposure to 1,l-d~chlorwthylene. the  DT value ts also 
based on the USEPA Cancer Assessment Croup’s cancer potency estimate. 
Derivation of t;4e oral DT value i s  as follows: 

DT - 
Potency Slope <rag/kg/day)-l 

I 1.7 x mglkglday 

f h e  range of Inhalation and oral DT values for 1 ,I-dichloroethyltne 
1s presented below. 

Inhrl A t l W  

8.3 x 

Oral 
Bl3uS.w Q7- QT- 

1 d6 1.7 x loo6 0.3 IO-’ 

-6 
1 oo4 1.7 x lo4 

- loo5 1.7 x loos 6.3 x 10 

100’ . 1.7 8.3 x IO4 
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L i s t e d  as a “suspected c a r c i n o g e n ”  by the  National 
Toxico logy  Program (FRP).  (Long term, high l e v e l  animP1 
feeding  tests have produced neoplasms.)  Nation81 Center  
ror T o x i c o l o g i c a l  Research  1s c u r r e n t l y  t e s t i n g  (FY198L) 
f o r  r e p r o d u c t i v e  development t o x i c i t y .  

’ 

*Current (I984) OSHA PEL and ACCIH TLI’. ACGIH STEL is 
10 mg/m3 f o r  15 minutes e x p o s t x e  

Nsn, Oral 
TDLO 143 mg/kg 
GI tract effects 

Rat  (5-15 days Prrg  
i n t e r p c r i  t o n c a l  

IDLO- 15 g/kg 
T e r a t o g t n i c  effects I 

Di (2-ethyli iexyl)  p h t h a l a t e  

I ut. Oral I 

ca 99 8-hr TUA 5 mg/m3* 

I I L& 31 g/kg 
SECTION 111.  PHYSICAL DATA 
B o i l i n g  p o i n t ,  760 mm. deg C ---- ca 385 S p e c i f i c  g r a v i t y .  ZO/ZO C - 0.99 

Vapor p r e s s u r e  at 200 C, nm! Hg --- 1 .3  Viscoolty,  20 C ,  C ~ S  -- 81.4 
Vapor d e n s i t y  (Air-1)  -I---- %13.5 Freez ing  p o i n t ,  dcg C - below - 50 
Uattr s o l u b i l l t y  ---- N e a r l y  i n s o l u b l e  Molecular v e l g h t  390.5 

I 
54 mm, deg C -- 230 Pour p o i n t ,  de6 C E. -a 

(<0.01% a t  20 C)  

Appearance 6 Odor: C o l o r l e s s  to p a l e  y c l l w  o i l y  l i q u i d .  Odor less  t o  f a i n t ,  mild odor. I 
SECTION IV. FIRE AND EXPLOSION DATA 

rhwh ? o m  ond Mwhod Aulo~on*l~on Terne C l O - b l ~ ~  ltmm bn AM I . 
L25 F ( C W )  770 F Volume 2 @ 474F ( 2 4 S C )  

Lowrr  Upper 

0 . 3  - 

SECTION V. REACTlVlM DATA 
This i s  a s t a b l e  material under normal storage and handling conditions. It dws not 

It i s  a combust ib le  l i q u i d  (OSHA Class 111-B) and i s  incompat ib le  v i t h  strong o x i d i r i n g  

l 3 e n n a l - o x i d a t i v e  d e g r a d a t i o n  p r o d u c t s  inc lude  carbon d i o x i d e  8nd carbon monoxide. 

I 

undergo hazardous polymerization. 

a g e n t s .  



'The low vapor pressure o f  t h i s  m a t e r i a l  e s s e n t i a l l y  e l i m i n a t e s  a c u t e  i n h a l a t i o n  hazard  
d e r s  the liquid i s  heated o r  misted.  The TLV has been c s t a b l i r h e d  t o  p r e v e n t  i n h a l i n g  

m t c r l a l  i s  heated o r  misted) t o  meet t h e  TLV requirements .  For nonraut ine  8nd emer- 
qency c o n d i t i o n s  where the  TLV i s  exceeded,  u s e  an approved 8 i r - S u p p l h d  mask o r  
o r g a n i c  c a n i s t e r  r e s p i r a t o r  for p r o t e c r i o n  8g.lnSt a r t  and Vapors.  

glasses or  goggles t o  avoid e y e  c o n t a c t  by s p l a s h i n g .  Depending on hov t h e  material is 
used aad c o n d i t i o n s  o f  use, a d d i t i o n a l  body p r o t e c t i o n  may be d e s i r a b l e .  

Eyevash f o u n t a i n  and s a f e t y  shovers  should be a v a i l a b l e  t o  areas O f  U I C  and h 8 n d l i n g .  
9fllP contanfnatcd  c l o t h i n g  should be removed and laundered before  reuse .  

Ctc  rubber g l o v e s  and apron t o  .Void r e p e a t e d  or prolonged c o n t a c t  w i t h  l i q u i d  and safety  

follow good h y g i e n i c  p r a c t i c e  t o  avoid  c h r o n i c  effects ,  Wear c l e a n  vork c l o t h i n g .  
Avoid prolonged or repeated  contact v i t h  l i q u f d  and i n h a l a t l o n  of mlst or vapor.. Do 
not eat or smoke In areat where t h i s  material i s  w e d  or s t o r e d .  Uash exposed skin areal 
a f t e r  vorkinfi  u i t h  t h i s  material and before uslng testtoom facllitler,  e a t i n g  o r  8tmklal 
Do not t8kc I n t e r n a l l y .  

*:...: . . .C1 

j .  .- 0.: . -: ::.xw - "wr 
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No. 385 Material Safety Data Sheet 
from Gcnium's Reference Collection 

Gcnium Publishing Corporation 
I145 Catal Smet 

Schenectady. NY l%O3-1836 USA 
(518) 377-8855 

SECTION 1. MATERIAL IDENTIFICATION 2' 
Mnterlal Name: €I"= BENZENE 

m t f 0 0  (owdlcr): USd U 8 t o b a t  md U h-hk tbc pr0dUebn Of S F  

k HMIS 
H 2  R I  

s 2  R O  
PPG' 

Mmulaanrcr: Conucl your supplier or distributor. Consult thc latest edition of the Ckmic4Auu 
Buyus' Gvih (Genium ref. 73) for 8 list of suppliers. 

F 3  I 3  

' S e e K a 8  K' 
'SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS 
Ethyl Baume,  CAS No. 01 004 1-4 c8 100 OSHA PELS 

&HrTWA:100pp4435mgh' 
SMinSra: mppm,s45mg/m' 

I Other Ddgaatlons: Phcoylerhme; Wylbaml; C2H,C$,; CAS No. 010M14 

I I 

Mdecukr Weight: 106 GnmrlMok 
SolnbDtty hr Water (a): Sligtrl 

,SECTION 3. PHYSICAL DATA 
Bolllag Polnt: 277'F (136.C) 
Mtltlag pobrt: -139T (-95.0 

V 
NFPA 

I *See NIOSH, RTECS (DA0700000). for additional data with refemus LO I reproduc~~ve, irrilrlivc, md mutagenic effccu. 

I Apprmocc and Odor: A deaf, colorless, nlmnuble liquid; ChpICtcnm ' 'crrwudcbydmuhwodor. 

SECTION 4. FIRE AND EXPLOSION DATA 
Rash Point and Methad: 641: (18%) CC I Autoignition Tanpcrmm: 8103: (43222%) I E L  1% vlv (UU: 6.7% vcv 



No.385 ETHYL BENZENE 111~16 

SECTION 6. HEALTH HAZARD INFORMATION, c o n t  
. flush eye& iaciudmg under the eyelids, gdy-ly wirh flooding .motmu of running v a t s  far II last15 mbutcr. SUn. Rinse 

the affected m a  with plcnty of water. thea wash i t  with rolp lad water. Inh.lrt&t+ Remove the expoxed pcrron to fresh &, rrstorr m&or 
suppon his or h a  bruthiDg as riadad. Haw qualified d i c d  personnel rdrmair 

)revtol aspiraum by rpontmcour vomitmg, keep tbe victim's he& low (betwen hpl or her k s ) .  Get mcdktl help (In plant, pus- 
mcdk, community) lor aU u p a u r r r  Scek prompt medical utiamce for funhalrrecumcnr, oblcrvrtion, md support rfttr firrl lid. Note 
to PbydciM: Rofertiond judgmcol L rqW u lo w k U o  of not 10 i?duu voxpiting becaw of the possibility of upintion. A g b c  
lavage m y  k 

oxygen u requid .  Ingcrtlon. Unlikely. Should 
thu (ype of uposurr: occur, the aspration hrurd musr k comtdned. Do not rodu 2 vomrring unless directed to do so by a physicim. To 

followed by ulirv uthrrrit. ifchispmccdu~ k rppropriue to the rptcrfic mcidat Maaimrurdirc and I pukwplry functions. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
SptWLtak: Notify safety puronnel, evrcurtc rmaausuy pcrronnel, eiimuw 4 mufcu of ignition immrrii.tcly, and provide dqutr: 



E7"E DICHLORIDE 
(Fcmncrl 1,2-DichlorOethane) 

evision C) 
Issued: November 1978 

Material Safety Data Sheet 
From Genium's Reference Collection 

Genium Publishing Corporatian 
1145Catal Smet 

Schenectady, NY IgO3-1836 USA 
(51 6) 377-8855 QEnM puouy(N(I IReviscd: August 1987 

1 . 9 I D E N T I F l C A T l O N  1 

1 --,: ETHYLENE DICHLORIDE (Changed IO reflect c ~ m m ~ n  industrirl pncuce) 
DFSCRImlON: Mde from .cetyleot md Ha. Used as a d c m r ,  a ruvcngcr in kded guolinc, 
as an mltrmcdl~te III the m t o u f a c ~  of vinyl chloride. m printrarrovas, in we- mdpavPItioo qaiy in 
ore IlOt.tam procew. u a fumigmg and u i solvent fa f l y  o h  w u q  and gum. 

- R  
OTHER: 1.22-Dichlorotthas; s)mDichloroethmc; Dutch Liquid; Dutch Oil; EDC; 
Wur Dichloride; Ethylene Chlo~de; 1.2-Ethylcot Dichbride; Glycol Dichloridt; CzH4~32; 
NIOSH RTKS ~0525oOO; CAS #0107-06-2 I 
p : Available h m  + v d  suppliers, including: F 3  s 

K Dow Chemical USA. 2020 Dow Center, MidLud. MI 48640; Telcphonc: (517) 636-looO 
PPE. 

-: Elhylc~e dichloride is a flxmmble, mxic liquid. * s e e s e a 8  
SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA - 

Elhyltoe Dichloride, CAS #010746-2; NIOSH RTECS YKl0525OOO loo ACGIH V ~ U U  i987-a~ 
nv-wA:io 4 0 4  
OSHA PEL. l a 7  

C d y  100 9$ (15 Min) 
C I -  c -  c -a  NIOS REL 98687 

H H  8-Hr 'IWA: 50 pp~n; 
I I  

I I  
H H  

M 4 i r ; h r k d o s X  
H-W? 

clhc mxximum allowable ocak coacenpuion (above the ceiling kvtl value) 
of ethvitnt dichlondc IS 200 ppm for 5 rmaurcs in any 3-hour p o d .  

$ % d c u ! i n d  mutagenic effecu IS lislcd (with rcfamcts) 10 tl!e NIOSH 
R €CS 1963-84 supplemen& pipes 865-66. 

M l s O r 4 -  92m%kg 
M 4  Or4 190: 714 mgkg 
RJ!,OI&LD% 

F : Addnonal data C0"c"ing IOUC doses md Unpn mic, 

. -  I I 

, SECTION 3. PHYSICAL DATA 
Borling Pomt ... 182.3-F (835'C) 
Vapor Prcsmc ... 87 Tm at T F  CJ'C) 
Wycf Solubility I Soluble in abut 120 Rru W~ter 
Vtpar Wty (Air - 1) ... 3.4 
ncognicion -Id (100% of teff panel) for ethyleac dichloride t 40 ppm Odcr dcrccfh pmbabty bdhm m d v c  
upsure IO v p x .  High v o l ~ t y  md flammability. coupled wi& iU &ty md UIciDOgtlljc potcofuL mrkr this matmal 
8 major hul th  huud. 
fQWEKI3: Ethyleoc dichloride is miscible with llcohol chkxofom md etha. 

Evspatbn Rate (R-BuAc - 1) - Notllrted 
Spedfic Gravity - US69 at 69T @TC) 

Point - -3191 (-35.SC) 
Mobculn Weight - %.% QmalMoL 

Appcrrmcc and odor. Colorless. clur liquid. Swey chlaroformtilcc oda is typic4 of --% 

OSHA Rammabiliw Class (29 CFR 1910.105): IB. 
SECTION 5. REACTIVITY DATA * 

Ethyltot dichloride is ale. Hurrdwr polymmmion anno! occur. 

DOT ni-biliw am (49 CFR ~n . .  ]in. nmnnt ble l h l M  



Material Safety Data Sheet 
From Genium's Reference Collection 

Gmium Publishing Coeporauon 
1145CataJ Smet 

Schcnectady, NY 1%03-1836 USA 
amuu PUBUSHIIIO COW. (518) 377-8855 

*r+.Xylae, CAS NO. 009547-6 
m-Xylcnc, CAS No. 0108-38-3 
pXylae. CAS No. 010642-3 

-Cheek wilh your supplier 10 delcrmiDe if there arc rddilioot. ~mtriminlnts, 01 

impwties (such u kntrac) lhal m pat in rrporublc quan~ua pa 
29 CFR 1910. 
-Immcdirrely dmgaour to life and hutch. 
**** Sec NIOSH, RTECS (No. ZE2100000), fa dditioarl &u with reftrmccs 
to rcproductivc, irriutive, and muugcnk eficcu. 

No. 318 

XYLENE (Mixed Isomers) 
(Revision D) 
Issucd: November 1980 
Revised: August 1988 

I I .-- 
CTXON 3. PHYSICAL DATA 

Bolllan Polat: 275T to 293'F (135.C to 14S'c)' Water Soloblllty (+): Luolublc 

SECTION 2. INGREDIENTS AND  HAZARDS 
Xylene (Mixed Itonwrz), CAS No. 133@2&7* 

A:- I 
. .  

% I  EXPOSURE LIMITS 
IDLH" b e l :  100  ppm *. 

Molrcular Welght: 106GnmJMolc 
'k Volatllc by Volume: Ci 100 
Vapor Pressure: 7 lo 9 Torn at WF (WC)  
Vapor Denslty (Alr - I): 3.7 

hpptariacc rad Odor: A clw liquid; uomrtic hydrocubon odor. 

Flush Pomt and Method I 
BIT to WF (27T LD 32.0 I 

Autoignition Temparatrt I Ramnubility Limits in Air 
I 1% 7% 867T (WC) 96 by Vohamc 

Zonditions to AVO[&:   void m y  cxporurr LO sources of idtion rad t~ raoag oxiditcn. 

Hazardous Products of Decomposition: Cpboa raaooridt (CO) mty k tvolvtd d e g  x y b  fmr ! 



Xylme is not listed as a urrinogto by the IARC, Mp. or OSHA. 
Summary of Rlsks: Liquid xyleot is i skin imtmt znd causes 

possibly hcmrtcmsis (vomiting blood). Effects 00 the eyer, kidneys, liver, lungs, a d  the CNS UI: plso me. Medical Coadltlons 
Aggravated by Long-Term Exposure: Problems with eyes, skin, antra l  newous sysrcm. bdncyr. and k v a  may be woneocd by 
exposure to xylene. Target Organs: CNS, eyes, gastrointestrnal tract, bIood. hvcr. lU+xys, ZLm. 
dun conUcUrbsorption. Acute Effects: D~nineu; excikmcnt; drowrmess; mmrdmatlon; SUggcn gut; %UtlOO Of eyts, no%, 

U g c ,  hudachc, loss of rppetitq nmoutnus, pale skm, md rkin nsh, 
FIRST AID: Eyes. Immedirtcly flush cy- including uDda thc eyelids, gently but Lhomugw with p I ~ n y  of &g WrIer for at 
least 15 minutes. Skln. lmmcdirttly wash the rffecltd =I with soap md w ~ t a .  Inbalatlon. Rcnrove rhc expowd perron to firth 
tir; RI~OR and/or suppufl his ar ha bruthbg u r e d .  Hive I tnioed peno~ rdminiskr oxygee Ingestion.  Ncvu $ive mylhing 
by mouth tO SOIISCO~C who k unconcciour or convulsing. Vomiting ma? occur rponuoe~usly. but do wt i n d u a  it If YOmiUg should 
occur. keep cxposcd paton's hurl below his or hcr hips to prevent rspvrtion @zc:rthing the liquid xykot into e. 1uW). Seven 
hcmMhrgtc pneumonitis with gnve, possibly fU8.l, pulmonq injq  can occur fFDm up- vcry d qarrrbtru Of X y f a .  

GET MEDICAL HELP (TN PLANT, PARAMEDIC, COMMUMTY) F O R  A L L  EXPOSURES. Seek prompt 
medical assistance for further treatment, observation, and sn port after  flrst ald. If e x p a n r e  b severe, 
hOSpltllhtlOn for a t  least 73 hours wltb careful monltorlng L r  delayed onset of pulmonary edema IS 
recommended. 

emr, *e=, l a d  defming; profmged anpct "y cruse 
blistering. Inhahg xylene can depress the ccaml DCTVOUS system T ( NS), rod mgcsfmg 11 can resul; in grsnomestlnal dlsturbaxc; and 

rnd b o a t ;  corneal vacuoliut~on; anorexia; nursu; vomiting; abdomnd pain; rrd dermntrlis. Chronlc B ffects: Revazible eye 

Pr lmary  Entry: Inhllalron, 

I 

protectloD Bgunrt MULICI w 
mataid such u rmd, urrh, or vcrmiculirc. Use wnrpmkiug loalr to plrcc wutc 4 u i d  or.bsarImt into double rnnUirrm for bspouL 
Keep was& out of sewer& walahedr, md waterway+ 
Waste Dlspogal: Conmcly6ursuppLiuaaliccntcd a m m c & r f a e d c t . l l e d r a c ~ ~  *om. Fouow FcdcrrL d.Lc, tod k.l 
rCgUlrtiOnr. 
OSHA Dcsignatlonr 
Airconuminmt(29cFR 1910.1oO0subputz) 
EPA DeSlgn~tlons (40 C F R  302.4) 
RCRA Huardous Was&, No. U239 
CERCW Huudous Substmce. Reoortrblc Oumtity: loo0 lbs (4% kg). pet the Clem Witcr Act (CWA), section 31 1 (b) (9) 



A'ITACHMENT D 

W-C STANDARD OPERATING PROCEDURES 
FOR HEALTH AND SAFETY 



OPERATING PROCEDURES NO. HS-102 

102 0 0 HEAT STRESS 

102 0 1 PURPOSE 

The purpose of this OP is to provide general information 
on heat stress and the methods that can be utilized to prevent or 
minimize the occurrence of heat stress. 

Adverse climatic conditions are important considerations 
in planning and conducting site operations. Ambient temperature 
effects can include physical discomfort, reduced efficiency, 
personal injury, and increased accident probability. Heat stress 
is of particular concern while wearing impermeable protective 
garments, since these garments inhibit evaporative body cooling. 

102 0 2 REQUIREMENTS 

The NIOSH criteria document for heat stress recommends 
that environmental monitoring and other preventive measures be 
adopted in hot work environments. However, the provisions are not 
directly applicable to employees who are required to wear 
impermeable protective clothing. The reason for this exception is 
that impermeable clothing prevents the evaporation of sweat, which 
is one of the most important cooling mechanisms of the body. There 
is no recognized health standard protection for workers wearing 
impermeable protective clothing and respirators in hot 
environments. 

The ACGIH has adopted a TLV for heat stress. These 
guides relate to work/rest regimes. 

3797.0/?2 HS-102-1 November 1990 



102 , 3 ADDITIONAL HAZARD 

The use of Personal Protective Equipment of the types 
commonly used for hazardous waste work can place stress on the 
body. One common problem with the use of personal protective 
equipment, especially in hot environments, is heat stress. 
Protective clothing can cause excessive sweating and can prevent 
the body from properly regulating body temperature. 

102 .4  TYPES OF HEAT STRESS 

Heat stress is the aggregate of environmental and 
physical work factors that constitute the total heat load imposed 
on the body. The environmental factors of heat stress are the air 
temperature, radiant heat exchange, air movement, and water vapor 
pressure. Physical work contributes to the total heat stress of 
the j o b  by producing metabolic heat in the body in Froportion to 
the intensity of the work, The amount and type of clothing also 
affect the heat stress. 

Heat strain is the series of physiological responses to 
heat stress. When the strain i s  excessive for t h e  exposed 
individual, a feeling of discomfort or distress may result, and, 
finally, a heat disorder may ensue. The severity of strain will 
depend not only on the magnitude of the prevailing stress, but also 
on the age, physical fitness, degree of acclimatization, and 
dehydration of the worker. 

Heat disorder is a general term used to describe one or 
more of the following heat-related disabilities or illnesses: 

0 b a t  - painful intermittent spasms of t h e  

voluntary muscles following hard physical work in a hot 
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environment. 
and often begin at the end of a work s h i f t .  

Cramps usually occur after heavy sweating, 

0 a t  E-stion - profuse sweating, weakness, rapid 
pulse, dizziness, nausea, and headache. The skin is cool  
and sometimes pale and clammy with sweat. Body 

temperature is normal or subnormal . Nausea, vomiting, 
and unconsciousness may occur. 

0 &at S t r m  - sweating is diminished or absent. The skin 
is hot, dry, and flushed. Increased body temperature, 
which, if uncontrolled, may lead to delirium, 
convulsions, coma, and even death. Medical care is 
urgently needed. 

102.5  HETEODS OF CONTROLLING HEAT STRESS 

As many of the following control measures as are 
appropriate to site conditions should be utilized to aid in 
controlling heat stress: 

o Provide for adequate l i q u i d s  to replace lost body f l u i d s  

and replace water and salt l o s t  from sweating. Encourage 
personnel to drink more than the  amount required to 
satisfy thirst. Thirst satisfaction is not an accurate 
indicator o f  adequate salt and f l u i d  replacement. 

0 Replace fluids with water, commercial mixes such as 
Gatorade or Quick Kick, or a combination o f  these. 

o Establish a work regimen that will provide adequate rest 
periods f o r  cooling down. This may require additional 
shifts of Workers. 
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o Wear cooling devices such as vortex tubes or cooling 
vests beneath protective garments. 

0 Take all breaks in a cool rest area (77OF is best). 

0 Remove impermeable protective garments during rest 
periods. 

0 Do not assign other tasks to personnel during rest 
periods. 

o Inform personnel of the importance of adequate rest, 
acclimation, and proper diet in the prevention of heat 
stress. 

1 0 2  6 MONITORING 

102 6 1 TEMPERATORE 

The heat stress of an area can be monitored by the Wet 
Bulb Globe Temperature Index (WBGT) technique. Where heat stress 
is a possibility, a heat stress monitoring device, such as the 
Wibget Heat Stress Monitor (Reuter Stokes) can be utilized. 

The WBGT shall be compared to the Threshold Limit Values 
(TLV) outlined by the ACGIH TLV guides, and a work-rest regiment 
can be established in accordance with the WBGT. Note. that 5 
degrees C must be subtracted from tho TLVs for heat stress listed 
to compensate for  the wearing of impermeable protective clothing. 
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1 0 2 . 6 . 2  MEDICAL 

In addition to the provisions of the WCC medical 
surveillance program, on-site medical monitoring of personnel 
should be performed by qualified medical personnel for projects 
where heat stress is a major concern. Blood pressure, pulse, body 
temperature (oral), and body weight loss should be taken and 
recorded. 

Baart R8t.t Count the radial pulse during a 30-second 
period as early as possible in the rest period. If the heart rate 
exceeds 110 beats per minute at the beginning of the rest period, 
shorten the next work cycle by one-third and keep the same. If the 
heart rate still exceeds 110 beats per minute at the next rest 
cycle, shorten the following work cycle by one-third. 

Oral Tomporaturor Use a clinical thermometer or similar 
device to measure the oral temperature at the end of the work 
period (before drinking liquids) . If the oral temperature exceed8 
99.6F (37.6C), shorten the next work cycle by one-third without 
changing the rest period. If the oral temperature still exceeds 
99.6F (37.6C) at the beginning of the next rest period, shorten the 
following work cycle by one-third. 

Do not permit a worker to wear a semipermeable or 
impermeable garment if his/her oral temperature exceeds 100.6F 
(38.1C). 

Body Uator -88: Measure body weight on a scale accurate 
to 50.25 pounds at the beginning and end of each work day (also 
lunch break, if possible) to sea i f  enough fluids are being taken 
to prevent dehydration. Weights should betaken while the employee 
wears similar clothing or, ideally, nude. The body water loss 
should not exceed 1.5 percent total body weight loss in a work day. 
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Portable water and Gatorade or other electrolyte 
replacement fluid should be available. Workers should be 

encouraged to drink fluids during rest periods. 

Physiological Monitoring: Initially, the frequency of 
physiological monitoring depends on the air temperature adjusted 
for solar radiation and the level of physical work (see Table 2). 
The length of the work cycle will be governed by the frequency of 
the required physiological monitoring. 

102.7  REFERENCE8 

American Conference of Governmental Industrial Hygienists, 
Threshold Limit Values for Chemical Substances in the Work 
Environment, 1984 - 1985. 

Olishifski, J . B . ,  Fundamentals of Industrial Hygiene, National 
Safety Council, 1983. 

National Institute for Occupational Safety and Health, The 
Industrial Environment, Its Evaluation and Control, 1973. 
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OPERATING PROCEDURE NO. 88-203 

2 0 3 . 1  PURPOSE 

The purpose of this document is to provide guidance on 
the proper care and use of respiratory protective devices, to 
assist in adequately protecting personnel as well as complying with 
OSHA respiratory protection standard 1910.134. Guidance in the 
selection of respiratory devices is provided in OP No. HS 201. 

2 0 3 . 2  APPLICABILITY 

This procedure is applicable f o r  use in caring for half- 
face and full-face respirators of either air-purifying or air 
supplying type. Proper care of respirators is essential for their 
satisfactory performance. Of importance is respirator inspection, 
care, maintenance, and storage. 

2 0 3 . 3  REQUIREMENTS 

OSHA requires, as part of an inspection program, that all 
respirators be leak checked, a determination that the complete 
assembly is gas tight. Follow f i e l d  inspection procedures to 
examine the freshly cleaned, reassembled respirator. 

Cleaning and Disinfecting - OSHA 1910.134 states 
"routinely uoed respirators shall be collected, cleaned and 
disinfected as frequently as necessary to ensure that proper 
protection i s  provided..." and that emergency use respirators 
"shall be cleaned and disinfected after each use." 
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The OSHA standard states that "replacement or repair 
shall be done by experienced persons with parts designed f o r  the 
respirators. 'I Besides being contrary to OSHA requirements, 
substitution of parts from a different brand or type of respirator 
invalidator approval (io*.# NIOSH, "A) of tho  doviaa. 

OSHA requires that respirators be stored to protect 
against: 

0 Dust: 
0 Sunlight; 
0 Heat: 
0 Extreme cold: 
0 Excessive moisture; 
0 Damaging chemicals; and 
0 Mechanical damage. 

The OSHA standard suggests that respirators be in their 
original cartons, however, this may provide only minimal protection 
from mechanical damage. 

203 4 INSPECTION 

2 0 3 . 4 0 1  AIR-PURIFYING RESPIRATORS 

Routinely used air-purifying respirators should be 
checked as follows before and after each use: 

1. Examine the facepiece for: 

0 Excessive d i r t :  

0 Cracks, tears, holes or physical 
shape from improper storage: 

distortion of 
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0 Inflexibility of rubber facepiece (stretch and 
knead to restore flexibility); 

0 Cracked or badly scratched lenses in full 
facepieces; 

0 Incorrectly mounted full facepiece lenses, or 
broken or missing mounting clips; and 
Cracked or broken air-purifying element holder(s), 
badly worn threads or missing gasket(s), if 
required. 

0 

2. Examine the head straps or head harn8ES for: 

0 Breaks ; 
0 Loss of elasticity; 
0 Broken or malfunctioning buckles and attachments: 

and 
0 Excessively worn serrations on head harness, that 

might permit slippage (full facepieces only). 

3. Examine the exhalation valve for the following after 
removing its cover: 

0 Foreign material, such as detergent residue, dust 

particles or human hair under the valve seat; 
0 Cracks, tears or distortion in the valve material; 
0 Improper insertion of the valve body in the 

0 Crack8, breaks, or chips in the valve body, 

o Missing or defective valve cover: and 
0 Improper in8tallation of the valve in the valve 

facepiece; 

particularly in the sealing surface: 

body. 

~797.8172 HS-2 0 3 - 3  November 1990 



( 4 .  Examine the air-purifying element for: 

I 

0 Incorrect cartridge, canister or filter for the 
hazard: 

0 Incorrect installation, loose connections, missing 
or worn gasket or cross threading in the holder: 

0 expired shelf-life date on the cartridge or 
canister: and 

0 Cracks or dents in the outside case of the filter, 
cartridge or canister, indicated by the absence of 
sealing material, tape, foil, etc., over the inlet. 

5 ,  If the device has a corrugated breathing tube, examine it 
for: 

0 Broken or missing end connectors: 
0 Missing or loose hose clamps: and 
0 Deterioration, determined by stretching the tube 

and looking for cracks. 

6. Examine the harness of a front-or back-mounted gas mask 
for: 

0 Damage or wear to the canister holder, that may 
prevent its being held in place: and 

0 Broken harness straps f o r  fastening. 

203.1.2 ATMOSPHERE-SUPPLYING RESPIRATORS 

For a routinely used atmospherc-supplying device, use the 
following procedures: 
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1. If the device is a tight-fitting facepiece, use the 
procedures outlined under air-purifying respirators, 
except those pertaining to the air-purifying elements. 

2. If the device is a hood, helmet, blouse or full suit, use 
the following procedures: 

0 Examine the hood, blouse or full suit for rips and 
tears, seam integrity, etc.; 

o Examine the protective headgear, if required, for 
general condition with emphasis on the suspension 
inside the headgear; 

0 Examine the protective face shield, if any, f o r  
cracks or breaks or inpaired vision; and 

0 Make sure the protective screen is intact and 
secured correctly over th8 face shield. 

3 .  Examine the air supply systems for: 

0 Integrity and good condition of air supply lines 
and hoses, including attachment and end fittings ; 
and 

0 Correct operation and condition of all regulators, 
o r  other air flow regulators. 

In addition to the above, for self-contained breathing 
apparatus (SCBA) units also determine that: 
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1. 

2 .  

3. 

indicates 

The high pressure cylinder of compressed air or oxygen is 
sufficiently charged for the intended use, preferably 
f u l l  charged. 

On closed circuit SCBA, a fresh canister of CO, (carbon 
dioxide) sorbent is installed. 

On open circuit SCBA, the cylinder has been recharged if 
less than 25 percent of the useful service time remains. 

All SCBAs are required to have a warning device that 
when the 25 percent level i s  reached. However, it is 

recommended that an open-circuit SCBA be fully charged before use. 

203.4.3  RESPIRATOR DISASSEMBLY 

The used respirators should be collected and deposited in 
a central location. They are taken to an area where the filters, 
cartridges or canisters are removed and discarded. Canisters 
should be damaged o r  marked to prevent accidental reuse. If 
facepieces are equipped with reusable dust filters, they may be 
cleaned with compressed air in a hood. This prevents dust from 
getting into the room and affecting the respirator personnel. If 
SCBA are used, tanks are removed and connected to an area where the 
SCBA regulators and low-air warning devices are tested. SCBA 

facepieces are cleaned like air-purifying respirator facepieces. 

203.4 .4  DEFECTS FOUND IN PILL0 INSPECTION 

If defects are found during any field inspection, two 
remedies are possible. If the 'defect i8 minor, repair and/or 
adjustment may be made on the spot. I f  it f8 major, the device 
should be removed from service until it can be repaired. (A  spare 
unit should replace the unit removed from service.) Under no 

D797.8/72 HS-2 0 3-6 November 1990 



circumstances should a device that is knovn to be dafactiva ramain 
in the field. 

203.1.5 INBPECTXON DURING CLEANING 

Because respirator cleaning usually involves some 
disassembly, it presents a good opportunity to examine each 
respirator thoroughly. The procedures outlined above for a field 
inspection should be used. Respirators should be inspected after 
cleaning operations and reassembly have been accomplished. 

203.5 REBPIRATOR CARE 

When used routinely, respirators should be exchanged 
daily for cleaning and inspection. Where respirators are used only 
occasionally, the exchange period could be weekly or monthly. 
workers maintaining their own respirators should be thoroughly 
briefed on cleaning and disinfecting then. Although workers may 
not be required to maintain their own respirators, briefing on the 
cleaning procedure will encourage th8ir acceptance of a respirator 
by providing knowledge of what is a clean, disinfected, properly 
maintained device. This is particularly important where 
respirators are not individually assigned. 

Where respirators are individually assigned (a practice 
to be encouraged), they should be identified to ensure that the 
worker always receives the same device. 1dentification.markers 
must not penetrate the facepiece, block the filter, cartridge parts 
or exhaust valves. 

. When a relatively small number of respirators are used, 
or  where workers clean their own respirators, the generally 
accepted procedure is washing w i t h  detergent and warn water using 
a brush, thoroughly rinsing in clean water, and drying in a clean 
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place. Precautions should be taken to prevent damage from rough 
handling during this procedure. 

When ,large numbers of respirators are used, it is 
recommended that centralized cleaning and maintenance be performed 
and that specialized equipment and personnel trained in respirator 
maintenance be utilized. 

203.5.1 CLEANING AND SANITIBINO 

The actual cleaning may be done in a variety of ways. A 

commercial dishwasher can be used. A standard domestic clothes 
washer may also be used if a rack is installed around the agitator 
to hold the facepieces in fixed positions. If the facepieces are 
placed loose in the washer, the agitator may damage them. A 

standard domestic dishwasher may be used, but it is not preferred 
because it does not immerse the facepieces. any good detergent may 
be used followed by a disinfecting rinse or a combination 
disinfectant-detergent for a one step operation. Disinfection is 
not absolutely necessary if the respirator im reuaed by the same 
person. However, where individual issue is not practical, 
disinfection is strongly recommended. Reliable, effective 
disinfectants may be made from readily available household 

solutions, including: 

1. Hypochlorite solution (50 ppm of chlorine) made by adding 
approximately two milliliters of bleach (such as Chlorox) 
to one liter of water, or two tablespoons o f  bleach per 
gallon of water. A two-minute immersion disinfects the 
respirators. 

2. Aqueous solution of iodine (50 ppm of iodine) made by 
adding approximately 0.8 milliliters of .tincture of 
iodine per liter of water, or one teaspoon of tincture of 
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iodine per gallon of water. Again, a two-minute 
immersion is sufficient. 

If the respirators are washed by hand, a separate 
disinfecting rinse may be provided. If a washing machine or 
dishwasher is used, the disinfectant must be added to the rinse 
cycle; the amount of water in the machine at that time will have to 
be measured to determine the correct amount of disinfectant. 

. To prevent damaging the rubber and plastic in the 
respirator facepieces, the cleaning water should not exceed 14OoF, 

but it should not be less than l2OoF to ensure adequate cleaning. 
In addition, if commercial or domestic dishwashers are used, the 
drying cycle should be eliminated, since the temperatures reached 
in these cycles may damage the respirators. 

203.5.2 RZNBING 

The cleaning and disinfected respirators should be rinsed 
thoroughly in water (140OF muximum) to remove all traces of 
detergent and disinfectants. Thio is very important f o r  preventing 
dermatitis. 

2 0 3 - 5 . 3  DRYING 

The respirators may be allowed to dry in room air on a 
clean surface. They may also be hung from a horizontal wire, like 
drying clothes, but care must be taken not to damage or distort the 
facepieces. Another method is to equip a standard steel storage 
cabinet with an electric h8ater that has a built-in circulating 
fan, and to replace the solid steel shelves with steel mesh. 
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2 0 3 - 5 . 4  REAS6EHBLY AND INGPECTION 

The clean, dry respirator facepieces should be 
reassembled and inspected in an area separate from the disassembly 
area to avoid contamination. The inspection procedures have been 
discussed; special emphasis should be given to inspecting the 
respirators for detergent or soap residue left by inadequate 
rinsing. This appears most often under the seat of the exhalation 
valve, and can cause valve leakage or sticking. 

The respirator should be thoroughly inspected and a l l  
defects corrected, New or retested cartridges and canisters should 
be installed, and the completely reassembled respirator should be 
tested for leaks. 

2 0 3 . 6  XAINTENANCE AND REPAIR 

Maintenance personnel must be thoroughly trained. They 
must be aware of the limitations and never try to replace 
components or make repairs and adjustments beyond the 
manufacturer's recommendations, unless they have been specially 
trained by the manufacturer. 

These restrictions apply primarily to maintenance of the 
more complicated devices, especially closed- and open-circuit SCBA, 

and more specifically, regulator valves and low pressures warning 
devices, These devices should be returned to the manufacturer or 
to a trained technician for adjustment or ropair. there should be 
no major problems in repairing and maintaining most respirators, 
particularly the commonly used air-purifying type. 

An important aspect of any maintenance program is having 
enough spare parts on hand. Only continual surveillance of 
replacement rates w i l l  determine what parts and quantities should 
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be kept in stock. It is desirable to have a recording system to 
indicate spare parts usage and the inventory on hand. 

For SCBA devises, the facepiece should be combined with 
the tested regulator and the fully charged cylinder, and an 
operational check performed. 

203.7 RESPIRATOR STORAGE 

Damage and contamination of respirators may take place if 
they are stored on a workbench, or in a tool cabinet or toolbox, 
among heavy tools, greases and dirt. Freshly cleaned respirators 
should be placed in heat-sealed, ziplock, or other reusable plastic 
bags until reissue. They should be stored in a clean, dry location 
away from direct sunlight. They should be placed in a single layer 
with the facepiece and exhalation valve in an undistorted position 
to prevent rubber or plastic from taking a permanent distorted 
"set. 

Air-purifying respirators kept ready for non-routine or 
emergency used should be stored in a cabinet with individual 
compartments. The storage cabinet should be readily accessible, 
and all workers should be made aware of its location, as is done 
for fire extinguishers. Preventing serious injury from the 
inhalation of a toxic substance depends entirely on how quickly 
workers can get to the emergency respirators. 

A chest or  wall-mounted case may be used for storing SCBA 

for use in emergencies. Again, the location of SCBA should be 
well-known and clearly marked. Unlike fire extinguishers, however, 
they should be located in an area that will predictably remain 
uncontaminated. Putting on a SCBA in a highly contaminated 
atmosphere such as might be created by massive release of a toxic 
material may take too long a time to perform safety in that area. 

D797.8/72 HS-202 -11 November 1990 



I 

Therefore, the first reaction should be to escape to an 
uncontaminated area, then put on the SCBA, that should be located 
there, and re-enter the hazardous area for whatever task must be 
done. Exceptions to this rule may be encountered, and only a 
thorough evaluation of the process and escape routes will permit a 
final decision about the correct storage location for SCBA. 

Respirators should be stored in a plastic bag inside a rigid 
container. 

Workers who are adequately trained should develop a 
respect for respirators that will be an automatic incentive to 
protect respirators from damage. Besides providing better 
assurance of adequate protection, this training will lower 
maintenance costs by decreasing damage. 

203.8 RECORDKEEPING 

Records should be maintained to document that  proper care 
and 'maintenance has been performed on respiratory protection 
devices. Records should indicate when and what was done to each 
respirator, and also by whom. 

203.9  REFERENCES 

U.S.  Department of Labor, OSHA, Safety and Health f o r  General 
Industry (29 CFR Part 1910), Respiratory Protection 1910.134, 
U.S. Department of Labor Occupational Safety and. Health 
Administration. 

American National Standard, Practices for  Respiratory Protection, 
ANSI 288.2-1980, American National Standard8 Institut8. 

Birkner, L.R., Respiratory Protection A Manual and Guideline, 
American Industrial Hygiene Association, 1980. 
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OPERATING PROCEDURE NO. HS-501 

501.0 PERSONNEL DECONTAhfINATION 

501.1 GENERAL 

The objective of these procedures is to minimizt the risk of exposure to hazardous substancts. 

These procedures were derived from the U.S. Environmental Protdon Agency (EPA), office 

of Emergency and Remedial Response’s (OERR) Interim Standard Operating Safety Guides 

(revised September 1982). This version of the guides is in a format that iS more appropriate 

for use in the field. 

Decontamination procedures shall be communicated to employees, and implemented before any 

employees may enter areas on site where potential for aposure to hazardous substances exists. 

All employees leaving a contaminated area shall be appropriately decontaminated; alI 

contaminated dothing and equipment leaving a contaminated area shall be appropriately 

disposed of or decontaminated. Decontamination procedures shall be monitored by the Site 

Safety and Health Officer (SSO) to determine their effectiveness. When such proceduru are 

found to be ineffective, appropriate steps shall be taken to correct any deficienacs. 

Deantamination shall be performed in geographical areas that will minknize the exposure of 

uncontaminated employees to contaminated employees or equipment. Employees whose 

nonimpermeable clothing becomes wetted with hazardous substances shall immediately remove 

that dothing and proceed to shower. The clothing shall be disposed of or decontaminated 

before it is removed from the work zone. 

The procedures for decontaminating personnel upon leaving the contaminated area are 

addressed for each of the EPA, OERR designated levels of protection, excluding Level D. 
?Lpical components of Levels B, C and D are provided in Section 72.2, Personal Protective 

Equipment Levels, of this health and safety pian. Adjustments may be rquirtd in the 

decontamination h e  configurations and procedures if cnsemblc components other than those 

specified in the health and safety plan are used. 



If personnel decontamination is to be done in a manner not addressed in this SOP, those 

decontamination procedures must be formally established and all concerned employees briefed. 

Procedures are given for complete and abbreviated amounts of decontamination for each level 

of protection other than Level D. Complete decontamination procedures for all levels of 

protection will normally consist of 17-18 steps depending upon the PPE ensemble. Each station 

emphasizes an important aspect of decontamination. Utilizing all 17-18 steps will ensure that 

contaminant removal is as complete as feasible under field conditions. Abbreviated procedures 

are provided for situations when complete decontamination and removal of all personal 

protective equipment is not necessary. Examples of such situations include having tu exchange 

breathing air bdttles, taking a work break required to minimize heat stress, and when PPE 

ensembles other than those specified in the health and safety plan are employed. The 

abbreviated procedures are not suitable for work accomplished inside the 903 Pad @ISS No. 

112) or any other area wherein radiological contamination is detected as work progresses. 

Decontamination lines are site-specific since they are dependent upon the contaminant species 
present, the degree of contamination, the specific items of PPE worn, and the type of work 

activities on site. Procedures specified herein may be modified by the SSO as the need arises. 

AU modifications must be approved by the site manager. Normaliy, a phosphate-free soap in 
potable water solution wiU be used as the wash medium for personnel decontamination. When 

the decontamination line is no longer required, contaminated wash and rinse solutions and 

disposable articles must be contained and disposed of. 

Radiologid monitoring as descrhed in EG&G, Radiological Operating Instructions, will be 
conduaed for personnel and equipment departing all exclusion mncs established in accordance 

with Title 29 Code of Federal Regulations (CFR) Part 1910.120, Hazardous Waste Operations 

and Emergency Response 

An exclusion zone’s location determines who will conduct the monitoring. EG&G Radiation 

Protection Technicians (RPT) will monitor all personnel and equipment departing an aclusion 

zone that has been established within a antroiled entry area designated by EG&G to limit 



exposures to radioisotopes (i.e., 903 Pad). A contractor supplied SSO or Health and Safety 

Technician (HST) working for the S O  and assigned to a specific field team will conduct 

precautionary monitoring. Precautionary monitoring is d e s c r i i  in Appendix A of this SOP. 
If an SSO or HST finds contamination ievels greater than 250 counts per minute (cpm), all 

personnel and equipment will remain at the exclusion zone until an EG&G RPT arrives and 

assesses the situation. 

The Contractor supplied SSO/HST will be responsible for completing Form 1.2, Personnel 

Decontamination Record. 

501.2 EQUIPMENT 

The types and amounts of decontamination required are largely dependent upon the types and 

amounts of contaminants that also dictate the ensemble being worn. Therefore, selection of the 

correct decontamination p r d u r e s  and equipment is based upon the level of PPE being worn. 
Table 1, Equipment Needed To Perform Decontamination Measures For Levels B, and C, and 



Table 2, Equipment Needed to Perform Abbreviated Decontamination Meacures for Levels 
B and C,  define equipment necessary to implement procedures established by this SOP. 

501.3 LOCATION OF DECONTAMINATIONLINES 

Decontamination facilities (excluding showers and change rooms) will be located in the 
Contamination Reduction Zone (CRZ), that is, the area between the Exclusion Zone (the 
contaminated area) and the Suppon Zone (the clean area) as shown in Figure 1. 

50 I .4 CONFIGURATION OF DECONTAMINATIONLINES 

Decontamination procedures must provide an organized process by which levels of 

contamination are reduced. The decontamination process will consist of a series of 
procedures performed in a specific sequence. That is, outer, more heavily contaminated 
items (for example. outer boots and gloves) will be decontaminated and removed first, 
followed by decontamination and removal of inner, less contaminated items (such as. jackets 
and pants). Each procedure should be performed at a separate station in order to prevent 
cross contamination. The sequence o f  stations is called the decontamination line. 

Stations should be separated physically to prevent cross contamination and should be 
arranged in order of decreasing contarnination, preferably in a straight line. Entry and exit 
points should be conspicuously marked. 

Decontamination lines for personnel wearing various levels of protection are pruvided in 
Figure 2, Decontamination Layout - Level B Protection; Figure 3, Decontamination Layout - 
Level C Prorection; Figure 4, Abbreviated Decontamination Layout -Level B Protection: and 
Figure 5, Abbreviated Decontamination Layout - Level C Protection. 



TABLE 1 
EQUIPMENT NEEDED TO PERFORM DECONTAMINATION MEASURES 

FOR LEVELS A, B, AND C 

Station I: 

Staiion 2: 

Station 3: 

Staiion 4: 

Station 5: 

Station 6: 

Sution 7: 

Station 8: 

Station 9: 

a. Varioua Sizt Containen 
.b. Planic Linen 
E. Plastic Dmp Clolhs 

a. Corninen (20-30 Gallons) 
b. Dccon Solution or Detergent Water 
c. 2 3  Long-Handled, Son-Bristled 

ScNb BNrher 

a. Containen (20-30 GAIIOIW) 
OR 

b. Waier 
c.  2-3 Long-Handled. Son-Bristled 

High-Presrum Spray Unit 

SCNb BNACS* 

a. Containen ( 2 W O  Gallons) 
b. Plastic Linen 

a. Containen (20-30 Gallons) 
b. Plastic Linen 
c .  Bench or Sioolr 

a. Conuinen (20-30 Gallons) 
b. Plartic Linen 

a. Containen (20-30 Gallona) 
b. k c o n  Solution or Dctcrpnt Water 
c. 2-3 Long-Handled. Son-Brinled 

SCNb BNACS* 

1. Conuincra (20-30 Gallons) 
OR 

High-FVtuure Spray Unit 
b. Water 
c. 2-3 Lon#-Handled. Son-Bristled 

Scrub Bru&ci* 

a. Air Tanks or Face Masks and C l n r i d ~ e  

b. Tape 
c. Boa Coven 
d. Glove 

Dependiw on Level 

Station IO: 

Station I I : 

Station 12: 

Station 13: 

Station 14: 

Station 15: 

Station 16: 

Station 17: 

Station 18: 

Station 19: 

1. 

b. 

d. 
C. 

a. 
b. 
C. 

a. 

a.  
b. 
C .  

a.  

b. 
E. 

a .  
b. 

a.  
b. 

a. 
b. 
E. 

A .  

b. 

d. 
C .  

e.  
r. 

a. 
b. 

d. 
C. 

e. 

Conuilvn (20-30 Gallom) 
Plastic Linen 
Bench or Stools 
Baol Jack 

Rack 
Drop Cloths 
Bench or Stools 

Table 

&sin or Bucket 
Decon Solution 
Small Table 

Water 
&sin or Bucket 
Small Table 

Containen (20-30 Gallons) 
Plastic Linen 

Containen (20-30 Gallons) 
Plastic Linen 

Containen (20-30 Gallons) 
P&nic Linen 
Radiation Monitor 

Waier 
*P 
Small Table 
Lain  or Bucket 
Shown 
Towela 

Drcuing Room is Needcd 
Tahlcs 
-in 
Locken 
Clothr 



T A B L E  2 
EQUIPMENT NEEDED TO PERFORhl ABBREVIATED DECONTAMINATION 

MEASURES FOR LEVELS A, B, AND C 

Station 2: 

Station I :  a. Various Size Containen 
b. Plastic Linen 
c. Plauic Drop Clorhs 

a. Conuinrn (20-30 Gallons) 
b. Decon Solution 
c. Rinse Water 
d. 2-3 Long-Handled. Son-Briulcd 

Scmb B ~ s h e s *  

SIalion 3: a. Containen (20-30 Gallonr) 
b. Plauic Linen 
c. Bench or Stools 

Sution 4: a. Air Tanks or Maikr and 
Canridgel Dcpcndinp Upon Level 

b. Tape 
c. Booc Coven 
d. Glover 

Sution 5: a.  Conuinen (20-30 Gdlons) 
b.  Plastic Limn 
c. Bench or Stools 

Station 6: J. Planic Sheets 
b. &sin or Buckt 

d. Bench or Stooli 
E.  soap and Towel1 

Siation 7: a.  Water 
b .  Soap 
c. Tables 
d. WJB Basin or Bucket 



Woodward-Clyde Consultants 

FIGURE 1 

SITE WORK ZONES 

Access Control Poiilts. @ 0 Contammatton Reduction Corridor. 

Contamaton Reduction zone (az). 

Exclusion Zone. 

Note: Area dimensions not to scale. Distances between points may vary. 



Wdwarcj-Clyde Cont~ultants 

FIGURE 2 

DECONTAMlNATlON LAYOUT 

LEVEL 8 PROTECTION 
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FIGURE 3 
Woodward-Cl yde Consult ants 

. DECONTAMINATION LAYOUT 

LEVEL C PROTECTION 

T EXCLUSION 
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Outer Glove 

Removal Glove Rinse 
HOTLNE - 

Suit /Safety 
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Shower 
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CONTAMNATION - 
CONTROL LINE 



FIGURE 4 Woodward-Clyde Consultants 

ABBREVIATED DECONTAMINATION LAYOUT 

LEVEL 8 PROTECTION 

Equipment 
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f i e t a r  P-LA..~.. 
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and Off Site 
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STATION 3 mi-n.* 

20' I Redress: Boot Covers 
I and Outer Gloves 
I w 51 -con 
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STATION 5 

Remove 
Change-Over Boots/Gloves 
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I 
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I Outer Garments 

i 
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A 

- 

RADIATION 
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Woodward-Clyde Consultants 
FIGURE 5 

ABBREVIATED DECONTAMINATION LAYOUT 

LEVEL C PROTECTION 

STATION 1 

Equipment 
Drop 

D 

WIND DIRECTION 

I Redress: Boot Covers 
1 and Outer Gloves 
I 
I Decon 

w 

$ I Solution a ]  @ 0 Lw- - 
STATION 5 

Cartridge or Remove 
Canister Boots/Gloves 

STAT'ION 2 Water 

Change-Over Point I and 

Remove 
Boot Covers 

I I Outer Garments I 
(For Disposal 
and Off Site 

Decontamination) 

b STATON 3 STAiloN 4 

Can 
(32-gaUon) 

I RAMATW 
MOMTOR I STATW 7, 

STATION 0 I SHOWER 



501-5 PROCEDURES FOR PERSONNEL DECONTAMINATION 

Decontamination procedures must provide an organized proctss by which levels of contamination are 

reduced. The decontamination process should consist of a series of procedures performed in a specific 

sequence. For exampIe, outer, more heady contaminated items (such as, outer boots and gloves) should 
be decontaminated and removed first, followed by decontamination and removal of inner, less 
contaminated items (such as, jackets and pants). Each proccdurc should be performed at 8 separate 

station in order to prevent cross contamination. The sequence of stations is called the decontamination 

h e .  The procedure (such as boot wash) to be accomplished at a given station will be clearly indicated so 

that a person at that station knows what is required. Decontamination p r d u r c s  for various levels of 
proteaion are provided in Table 2, Procedures for k e l  B Decontamination; Table 3, Procedurts for 

Lcvel C Decontamination; Table 4, Abbreviated Procedures for b e l  B Decontamination; and Table 5, 

Abbreviated Procedures for Level C Decontamination. These procedures are for situations which warrant 

the maximum amount of PPE items for a given PPE level as sptcified in the health and safety plan. 

Certain operations may require a variant f the specified PPE ensembles which will require a modiiication 

in the decontamination procedures. 

AII equipment and fluids used for d e a n h a t i o n  must be decontaminated and/or dispod of properly. 

Buckets, brushes, clothing too4 and othet contaminated equipment will be collected and decontaminated. 



PROCEDURES 

Station 1 : Segregated Equipment Drop 

Station 2: Boot Cover and Glove Wa.h 

Station 3: Boot Cover and Glove Rinse 

Suiion 4: Tape Removal 

Station 5: Boot Cover Removal 

Station 6: Outer Glove Removal 

Sulion 7: Sui1 And SAfCIy b o t  wash 

Station 8: Suit. SCBA. b o t ,  and Glove Rinse 

Stslion 9: Tank ChJnpC 

Station IO:  SCBA Backpack Removal 

Station I I :  Splash Suit (such sr SAIWXX) 

Removal 

Station 12: Inner Glove Wash 

Sution 13: Inner Glove Rinse 

TABLE 2 
X LEVEL B DECONTAMINATION 

1. Deposit equipment uud on site (tanin. 

sampling devicea and containers. 
monitoring ~ I U I N I W ~ ~ ~ ,  mdios. cliplxmdr. 
CIC.) on p h i c  drop elah: or in diflertnt 
conuincn with plruic l i w n .  Segregation 
at the drq,  reducer Ihc pmhahility or cross 
conumirvrion. 

2. ScNb Outer hOU C O V C n  and glOvCJ with 
decon solution 01 detergent rnd water. 

3. Rinse om drcon solution fmrn station 2 
using copious amnuntr of water. 

4 .  Remove tape around hoots and plover .(HI 
deposit in comaimr with planis ltwr. 

5. Rpmovc b o c ~  covers and deposit in 
container with plastic liner. 

6 .  Remove outer glover and dqmrit in 
container with plastic lincr. 

7. 

a. 

9. 

IO. 

11. 

12. 

13. 

W8d1 chcmical-rcsis&nl rpia3r wit. SCBA, 
plover and safety h i .  Scruh with long- 
handled rcnih brush and decon dut inn.  
Wrap SCBA regulator (if hell nwulnted 
type) with plank to kcrp 0111 water. W.3, 
backpack assembly with qonyes  or cloths. 

Rinse olf decon solution uaing capious 
~ ~ O U N I  of water. 

If worker leaves exclusion zone IO change 
air tank. lhir is lhe ha acp in Ihe 
deconumirvtion pmcrdunt. Wokrr'a air 
1.d is exchanged. new wler glovcr and 
boa C O V C ~  put on. and joints tapcd. 
Worker rctunu io duty. 

While mill wearing Crc~pkcc. wm)ve 
b u k p c t  and place M uhlc. Diwonncct 
how r m  regulator V ~ I V ~ .  

WI& ..*P.KI? or helper. mnnwc +rh 
wit. w r i t  
in container with phnic  lincr. 

Wa3, innur g b c r  with dccnn wlutkm. 

R i m  inner plnvcs with water. 



Station 14: Facepiece Removal 

Station IS:  Inner Glow Rcmwal 

Station 16 Inner Clothing Removal 

Station 17 field Wash 

Station 18: Redress 

'If radiological contamination U found the S O  will pm 

TABLE 2 
(Continued) 

14. Remove facepiere. Deposit in container 
with plastic liner. Avoid touching face 
wth fingers. 

ls. 

16. 

Remove inner glovcs and deposit in 
container with liner. 

Remove inner clothing. Pbcc in 
container with liner. Do nor w a r  inncr 
clothingolf rite since them IS I possibility 
that small amounts of conturninants 
might hrvc been itansferred in removing 
the fully cnaprulating suit. b d u i i o n  
monitonng wll be done kcrc.' 

1 7. Wash hands and face if shmvcr is not 
amibblc. 

18. Proceed to showers and put on clcan . clothes. 

innrunions for decontamination. 



TABLE 3 
PROCEDURES FOR LEVEL C DECONTAMINATION 

- 

Sution I : Segregated Equipmcnl Drop 

Sution 2: Bool Cover and Glove Wash 

Sution 3: 6- Cover and Glove Rinse 

Station 4: Tape Removal 

Station 5: b Cover Removal 

Sution 6: Outer Glove Removal 

Sution 7: Suit and W Wsah 

Sution 8: Suit and Bool. and Glove Rinse 

Station 9: Csniner or Mask Change 

StAliOn I I : Splarh Suit (wch as unnx) 

Removal 

Sution 11: lnncr Gbvc  Walh 

Station 12: Inner Glove Rinw 

Station 13: Faccpiecc Removal 

Sution 14: Inner Glove Removal 

I .  

2. 

3. 

4. 

5. 

6. 

&pori1 quipmcnt used on aite (tools. 
umpling devices and containers, 
monitoring inulumcnts, ndior. clipboards, 
etc.) on phmk drop chbs  or in difleretu 
conuincn with planic linen. fcprcpatioii 
at the drop Educes the pmhahilily of c m u  
comamirution. 

ScNb outer boa coven and glover with 
dccon solution or deterpnt and water. 

Rinse off decon rolution from nation 2 
using copious .mourns of water. 

Remove tape around b s  and glover and 
deporii in container with phuic lincr. 

Remove h a  coven and dqmrit in 
cocuaincr with plartic Iiwr. 

Remove outer plover and depuril in 
conuincr with phuic liner. 

7. Wash splash suit. glover. and ufcty hoots. 
SeNb with long-handled W N h  h N h  and 
decon solution. 

a. 

9. 

I I .  

11. 

12. 

13. 

14. 

R i n v  ofl decon d u t &  using waler. 
Reput as many timcs as n c c e u r y .  

If wokcr leavea exclusion zone IO chanpc 
canister (or mad), this is the ha dCp in 
the dcccnrumirution pmccdurc. \Vnrker'r 
n n i d e r  ir exchanged. h.w wlcr #love% 
and bool coven put on. and joirur taped. 
then worker miums to duly. 

With auiamneo or helper, remnvr q h h  
wit. & F i t  
in cotuairwr with p b i c  liner. 

Wash inner gloves with dtcon solution 

Rinse inwr glovei with water. 

Remove Iaccpircc. & P ; t  in cnruaincr 
w i h  plauie lirwr. Avoid tcwshing fare 
with finsen. 



TABLE 3 
(Continued) 

Station 1% Inner Qoihing (such as t w k )  

Removal 

Station 1 6  Field Wash 

15. Rcmowclothingsoakcdwth perspintion 
and place in 
lined container. Do not wear inner 
clothing off rite since there is a p i h i l i l y  
that small amounts of contaminanis 
might have k e n  transferred in removlnp 
the fully ennprulaltng suit. Radiation 
monitoring will bc done hcrc. 

16. 

Station 17: Redress 17. 

‘ I f  ndiological rontanrinaiion is found the S O  will pmvide instructions for derontaminalion. 

Wash hands and facc if shower is not 
available. 

Proceed IO shower and put on clcrn 
clothes. 



TABLE 4 
ABBREVIATED PROCEDURES FOR LEVEL B DECONTAhfINATION 

Sution 1: Equipment Drop 1. 

Sution 2: Outer G A ~ I U ,  Boots. and C~OVCA 
chcmical- 
Waah and Rime 

Slation 3: Outer Boot and Glove Removal 

Station 4: Tank ChAnpe 

Sution 5: BoOU, Gloves. and Outer Garment 

Removal 
glover 

Sution 6: SCBA RCWVAI 

SlAliOn 7: Monitor 

Sution 8: Field W ~ r h  

2. 

3.  

4. 

5. 

6. 

7. 

1. 

*If radiological contamination is found the SSO will provide ina~~tiopI for dcsonumirution. 

DepoAiI cquipnicnl u r d  on sile (tools. 
vmpling devices and containers. 
moniloring iIISNmCfH1. ndior. clipborrdr. 
ctc.) on plastic drop clolhr. k g r c p t i o n  AI 

the drop rrducca the probability nf cma 
C O I U A m i M l b l l .  

Scrub mlcr booli, outer glnves and 

resimnt rplaah suit with decon mlution or 
deteqeni and water. Rinse oCT using 
copious ~WIMA of water. 

Remove outer bools and glover. Dcpri t  
in comaincr with plauic liner. 

lr worker ICAV~S exclurion zone In change 
air unk. this i b  the Iau ac'p in thc 
decontamination proceduw. Worker's air 
unk is exchanged. new outer gloves and 
bool coven  put on. joirus Iapcd and worker 
return IO duty. During h a  weather 
opemimi.  cool down uationa n u y  be WI 

up wirhin this arc.. 

removed and deposited in rc.par8lc 
containen lincd with phnic .  

SCBA backpack and facepiece arc removed 
(avoid touching fACc with fingcn). SCBA 
dcpoeitd on plamk sheets. 

Radirtion hlonitoP 

Hands and face aw thormghly warhcd. 
Shower ax YKH~ a i  possible. 



TABLE 5 
ABBREVIATED PROCEDURES FOR LEVEL C DECONTAhUNATION 

Station 1: Equipment D ~ o p  

Station 2: Outer Ganaeru, M a .  and Glover 
rplaah a i r  
Wash and Rime 

Station 3: Outer Boot and Glove Removal 

Sution 4: Canirtcr or Mark Chanpe 

3. 

4. 

Station 5: 
glover 

Boots, Clovcs. and Outer Garment 

Removal 

1. Deposit cquipmcm uaed on rite (tools. 
aamplinp dcviccr and containers. 
moniioriag ~ N ~ C I I I S .  ndior. c l i p h r d r .  
CIS.) on pLnU drop clolhr. k g w p t i o n  at 

he drop Educes rhe probability al cmss 
conurnindon. 

7 -. 

5. 

Station 6: Facepiece Removal 6. 

Station 7: Monilor 

Sbtion 8: Field Wash 

7. 

8 .  

Scrub oulcr bools. outer glows. and 

with d-aolution or deierpcnt and water. 
Rinse om using copious amoun~r nl water. 

Remove outer bmtr and ylovcr. Deporlt 
in conuincr with plank liner. 

If worker k a v a  exclusion WIN to change 
cantaer (or nu&). lhir is the Iau ncp in 
lhe deConIJmiNliOn proccdurc. W0rker.r 
unincr  ir exchanged. new outer glover 
and bool covcn put on. jointr taped. and 
worker hiurns to duty. During hot 
weather gcntiotu. cool downuattonr may 
be a d  up within thir area. 

Bootr. chemical-rrristant rplrrh suit. inner 

removed and deporited in w p n t c  
conmintn lincd with piartic. 

FACC~~CCC is removcd (avoid touching face 
with finten). Facepiece deposited on 
plrnic &et. 

&diaiioa Honitor. 

Handr and fact am thnmuyhly u*aJlcd. 
Shwcr as Loon aa poraibld. 



501.6 EMERGENCY PROCEDURES 

In general, emergency procedures established by the applicable health and safety plan apply. 

501.6.1 Life Threatening Injuries 

In an emergency, the primary mncern is to prevent the loss of life or severe iajuy to site personnel. If immediate 

medical treatment is required to save a life or limb, decontamination will be delayed until the victim is rtabilizcd 
If decontamination is to be delayed, wrap the Viaim in blankets, plastic, or rubber to reduce contaminati on. 

Emergency rcsponsc personnel should be alerted to the potential contaminlation. 

501.62 Nonthreatening Injuxies 

If the injury does not threaten life or limb, routine decontamination proccdurcs should be used. 

501.63 THERMALSTRESS 

If an emergency due to a heat-related illness develops, proteaivt dothing should be removed from the Victim as soon 
as possible to reducc the beat svey and emergency procedures for heat strcss &odd be implemented immediately. 

501.7 DOCUMENTATION 

The amount and type of documentation maintained is dependent upon type of opaation in progress. 

501.7.1 Routine Operations 

A Personnel Decontamination Rccord (Form 12) WiII be completed daily by the SSO/HST for ea& arcIu&n =e 
established. 

501.72 Opcrations That R d c  in Personad or Equipment Btcoming Contaminated With Radioactive Maaiak 

An EG&G RFT will be contacted immediately if a Ludlum Model 12-lA count rate meter indicates the prcscncc 
of radioaaive materials in a controlled entry arm designated by EG&G to limit cqcwmcs to radioisotopes The 
RPT will vcriry the presence of radioactive materials and complete the pertbent forms as rptcificd in EG&G ROI. 



PERSONNEL DECONTAMINATION RECORD 

PWSOM~~ Inside Exdusion Zone 
Name Position 

Team Leader 
H&S TechniCian 
Drill= 
Driller’s Helper 
Air Technician 
Other, spec;j. 

Assigned Task (check appropriate task) 
-WellConstnlUion _. WelI Development - Soil Boring - . Other, specify 

- Surfidal soil sampling 

Work Location 

Operable Unit - 
Additional Locating Information 

Results of Environmental Monitoring 

Radlologicnl 

Instrument used Higher Measurement 

Note: II radiologid mnumiarth is found, ma~rd the DIW dtk  RPTtbr rrrpondr 

(rccord highest measurement noted and anitS) 



Ambient Air 
Form 12 

Instrument Used Higher Measurement 
Instrument Uscd Higher Measurement 

Decontamkrntlon (describe by reference to a figure and table provided in SOP or attach a diagram of layout with 
a description of the procedure) 

Layout described in F w e  

Procedure described in Table - 
Additional Remarks (include description of any emergency demntamination accomplished and sununary of RPT 
adions if previously unsuspcacd radiological contamination was found and names of personnel or equipment found 
to be radiologically contaminated as well as name of RPT that responded to the site) 

Completed by Date Subcontractor 
(Name and Phone) 



APPENDIX A 

PRECAUTIONARY MONlTORING 



1. PURPOSE 

To establish personnel monitoring requirements for radioactive contamination. 

2. SCOPE 

This instruction dcfinw the use of instrumen& for personnel contamination monitoring, aiwria for pcrsonncl 

contamination, and management of contaminated personnel. 

3. GENERAL 

3.1 If a radiological occurrence involvcs a combination of conditions, response actions shall bc takcn in the 

following priority: 

Critical injury or illness 

Skin contamination 

Noncritical injury or illness 

Possible inhalation of radioactive material 

3.2 Emergency medical care of cri~ically injured or ill personnel shall take precedence over radiological actions. 

3.3 Care shall be exercised in transporting contaminated personnel to minimize the spread of contamination 

outside of the exclusion zone. A blanket or other material will be used to cover a contaminatcd pcrson thal 

leaves the exclusion tone. 

4. INSTRUCTIONS 

4.1 Monitoring of personnel for contamination shall be performed in the following situations: 

Whenever leaving a Controlled Area designated by EG&G such as the 903 Pad. 

Whenever exiting a Contaminated Area as indicated by environmental monitoring conductcd a h  licld 

work progressed. 

4.1.1 Alpha contamination monitoring shall be performed as follows: 

The Ludlum Model 12-lA Survey Meter with an Air Proportional Detector shall bc used. 

A-2 



The detector shall be held within U inch of the body or clothing surface and movcd slo~iy,  i.c., ahout 

1 inch per second. 

To the extent practical, dothing wrinkles shall be smoothed prior to monitoring. 

The instrument scale selector control shall be set to the range appropriate for measuring le\tls of 

contamination. 

Visual or audible instrument response shall be used to determine the presence of contamination. 

Skin or clothing shall bc considered contaminated if the detectable radioactivity is grcatcr than 2.50 

cpm. 

4.1.2 Precautionary monitoring shall consist of a whole-body sumy. A whole-body survey shall bc conducted 

front and back as the individual being surveyed stands with legs spread and arms cxtcndcd out from the 

shoulders as the probe is movcd over the following areas or articles: 

Head (pause at mouth and nose) 

Neck and shoulders 

Arms (pause at each elbow) 

Hands (pause at palm and back) 

TLD and security badge 

Respirator, exterior, interior, cartridge, and straps 

Chest and abdomen 

Back, hips, and Seat of pants 

Legs ( p a w  at each knee) 

Pant cuffs ( p a w )  

Shoe cover bottoms 

Shoe tops 

Shoe bottoms (pause at sole and heel) 

4.13 An EG%G RPT and the SSO shall be contaaed if greater than 250 cpm is detected aftcr complction of 

the personnel decontamination procedures. The individual found to be contaminatcd and thc individual 

that performed the monitoring will remain at the personnel dccontarnination station. 



OPERATING PROCEDURE NO. 88-509 

5 0 9 . 0  SAFETY GUIDELINE6 FOR DRILLING INTO SOIL AND ROC= 

509 . 1 FURPOPE 

The purpose of this operating procedure is to provide 
guidelines for safe conduct of drilling operations with t ruck-  

mounted and other engine-powered, drill rigs. The procedure 
addresses off-road movement of drill rigs, overhead and burie i  
utilities, use of augers, rotary and core drilling, and other- 
drilling operations and activities. 

509.2  APPLICATION 

The guidelines shall be applied in all WCC/WCFS projects 
in which truck-mounted, or other engine-powered, drill rigs are 
used. The guidelines are applicable to WCC employees and WCC award 
rigs. For drill rigs operated by contractors, drill rig safety is 
the responsibility of the contractor. 

509.3 RESPONBIBXLITY AM) AUTHORITY 

Drill rig safety and maintenance is the responsibility of 
the drill rig operator. 

HAS -PRO 5 0 9 HS *509-1 November 1990 



509 4 

1. 

2 .  

3. 

4 .  

8AFETY GUIDELINE8 

5 0 9 . 4 . 1  HOVEKENT OF DRILL RIG8 

Before moving a rig, the operator must do the following: 

To the extent practical, walk the planned route of travel 
and inspect it for depressions, gullies, nts, and other 
obstacles. 

Check the brakes of the tnck/carrier, especially if the 
terrain along the route of travel is rough or sloped. 

Discharge all passengers before moving on rough or steep' 
terrain. 

Engage the front axle (on 4 x 4 ,  6x6, etc. vehicles) before 
traversing rough or steep terrain. 

Driving drill rigs along the .ides of hills or 
embankments should be avoided; however, if side-hill travel becomes 
necessary, the operator must conservatively evaluate the ability of 
the rig to remain upright while on the h i l l  or embanhnent. The 
possibility that the presence of drilling tools on the rig may 
reduce the ability of the rig to remain upright by raising the 

center of mass of the rig must be considered. 

Logs, ditches, road curbs, and other long and horizontal 
obstacles should be normally approached and driven over squarely, 
not at an angle. 

When close lateral or overhead clearance is encountered, 
the driver of the rig should be guided by another person on the 
ground. 

HAS-PRO5 09 HS-509-2 November 1990 



Loads on the drill rig and truck must be properly stored 
while the truck is moving, and the mast must be in the fully 
lowered position. 

After the rig has been positioned to begin drilling, all 
brakes and/or locks must be set before drilling begins. If the rig 
is positioned on a steep grade and leveling of the ground is 
impossible or impractical, the wheel of the transport vehicle 
should be blocked and other means of preventing the rig from moving 
or topping over employed. 

509.5 BURIED AND OVGREM) UTXLITICB 

The location of overhead and buried utility lines must be - 
determined before drilling begins, and their locations should be 
noted on boring plans or assignment sheets. 

When overhead power lines are close by, the drill rig 
mast should not be raised unless the distance between the rig and 
the nearest power line is at least 20 feet or other distance as 
required by local ordinances, whichever is greater. The drill rig 
operator or assistant should walk completely around the rig to make 
sure that proper distance exists. 

When the drill rig is positioned near an overhead line, 
the rig operator should be aware that hoist lines and power lines 
can be moved towards each other by wind. When necessary and 
approved by the PM and the utility, powerlines may be shielded, 
shut down, or moved by the appropriate personnel. 

HAS -PRO5 0 9 HS-509-3 November 1990 



50996  CLEARING THE UORX AREA 

Before a drill r i g  is positioned to drill, the area on 
which the rig is to be positioned should be cleared of removable 
obstacles and the rig should be leveled if sloped. The 
cleared/leveled area should be large enough to accommodate the rig 
and supplies. 

Never place hands or fingers under the bottom of an auger 
flight or drill rods when hoisting the augers or rods over the top 
of another auger or rod in the ground or other hard surfaces, such 
as the drill rig platform. 

Never allow feet to get under the auger or drill rod 

while they are being hoisted. 

When drill is rotating, stay clear of the  drill string 
and other rotating components of the drill rig. Never roach behind 
or around a rotating auger for any reason. 

Move auger cuttings away from the auger w i t h  a long- 
handled shovel or spade; never use hands or feet. 

Never clean an auger attached t o  the drill r i g  unless the 
transmission is in neutral or the engine is o f f ,  and the auger has 
stopped rotating. 

OSHA regulations regarding hand t o o l s  should be observed 
in addition to the guidelines provided below: 
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1. Each t o o l  should be used only to perform t a s k s  for which 
it was originally designed. 

2 .  Damaged tools should be repaired before use or discarded. 

3. Safety goggles or glasses should be worn when using a 
hammer or chisel. Nearby co-workers and by-standers 
should be required to wear safety goggles or glasses also 
or to move away. 

4. Tools should be kept cleaned and stored in an orderly 
manner when not in use. 

SO9 9 8 A n  USE OF WIRE LINE EOISTS, WIRE ROPE, AND HOISTING 
HARDWARE 

Safety rules described in 29 CFR 1926.552 and guidelines 
contained in the Wire RPE User's Manual published by the American 
Iron and Steel Institute shall be used whenever wire line hoists, 
wire rope, or hoisting hardware are used. 

509.10 PROTECTIVE GEAR 

509.lO.Z KINIWJX PROTECT= GEAR 

Items listed below should be worn by all members of the 
drilling team while engaged in drilling activities. 

0 Hard Hat; 
0 Safety Shoes (shors or boots w i t h  stral toes and 

shanks): and 
0 GlOV06. 
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509.10.2 OTHER GEAR 

Items listed below should be worn when conditions warrant 
their use. Some of the conditions are listed after each item. 

1. atv Qouules or a l a p ~ ~ e t  Use when: (I) driving pins in 
and out of drive chains, (2) replacing keys in tongs, (3) 
handling hazardous chemicals, (4) renewing o r  tightening 
gauge glasses, (5) breaking concrete, brick, or  cast 
iron, (6) cleaning material w i t h  chemical solutions, (7) 
hammering or sledging on chisels, cold cuts, or bars, (8) 
cutting wire lines, (9) grinding on abrasive wheels, (10) 
handling materials in powered or semi-powerad form, (11) 
scraping metal surfaces, (12) sledging rock bits o r  core 
heads to tighten or loosen them, (13) hammering fittings 
and connections, and (14) driving and holding rivets. 

2. Safety 8 8 l t 8  an- Safety belts and lifelines 
should be worn by all persons working on top of an 
elevated derrick beam. The lifeline 8hould bo oecurtd at 
a position that will allow a person to fall no more than 
tight feet. 

3. r j f e  V e s a  Use for work over water. 

509.11 TRAFFIC SAPtTY 

Drilling in strmets, parking lot8 or other areas of 
vehiculartraffic requires definition of the work zones with cones, 
warning tape, etc. and compliance with local police requirements. 
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509.12 PIRE BAPETY 

1. Fire extinguishers shall be kept on or near d r i l l  r i g s  
for fighting small fires. 

2. If methane is suspected in the area, a combustible gas 
instrument (CGI) shall be used t o  monitor the air near 
the borehole with all work to stop at 25 percent of the 
Lower Explosive Limit. 

3. Work shall stop during lightning storms. 

/H&S2 
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OPERATING PROCZDm b10. BS-510 

510.0 SAFETY PROCEDURES FOR TREXCE CO#STRUCTIOX AND OTHER 
EXCAVATING OPERATIONS 

510.1 PURPOBt 

* This procedure contains general safety requirements for 
excavating and trenching operations and work performed therein. 
The requirements are consistent with standards established by the 
Occupational Safety and Health Administration (OSHA) and described 
in 29 CF’R 1926.650. The detailed OSHA standard was effective in 
January 1990 and should be consulted before design of a shoring. 
system or questions regarding a sloping option. 

510.2 PRIXARY RESPONSIBILITY 

The WC project manager is responsible for ensuring that 
employees of WC and of firms contract8d by WC comply w i t h  th8 

requirements . 
WC employees are responsible for not entering improper 

. trenches or  excavations. 

510.3 APPLICABILITY 

This procedure is applicable to all WC projects in which 
trenching or other excavating operations, exclusive of borfngo, are 
entered by WC personnel or personnel employed by firms under 
contract to WC. It is also applicable to WC projects requiring WC 

personnel or personnel of firms under contract to WC to enter 
trenches and other types of ~xcavations. 
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The best approach for avoiding the detailed trenching 
requirements is to perform sampling and other procedures without 
entry into excavations. Use of a backhoe to bring up samples, use 

of long-handled sampling devices, and similar techniques are 
recommended. 

510.4  REQUIREXENTS 

510.4.1 PRELIHINARY REQUIREMENTS 

Certain government agencies (e.g. California) require a 
permit to perform excavation operations. 

Before digging, determine or have the client determine if 
underground installations, such as sewer, water, fuel, or 
electrical lines are to be encountered, and if so, determine the 
exact locations of the lines. Information can be obtained by 
contacting Underground Service Alert (consult local telephone 
directory for toll-free number), local utility companies, and the 
owner of the property on which excavating operations are planned. 

Trees, boulders, and other surface encumbrances, located 
SO as to pose a potential hazard to employees must be removed or 
made safe before the operation begins. 

510.4.2 PIACZXENT OF EXCAVATED MATERIAL6 

Excavated materials must be placed at least two feet back 
from the edge of the excavation and precautions must be taken to 
prevent the materials from falling into the excavation. 
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5 1 0 . 4 . 3  WORXINO IN ZXCAVATXONS 

5 1 0 o 4 . 3 . 1  BHORXNO AND BLOPING 

Trenches in which personnel are required to work must be 
shored or sloped if the depth of the excavation is five (5) feet or 
more. When a shoring system is used, it shall consist of hydraulic 
shores or the equivalent, with sheathing or sheet piling as needed. 
Trench boxes are also permitted. OSHA uses a s o i l  classification 
system to determine the allowable slopes fortrenches. The shoring 

system must be properly designed and installed to sustain all 
existing and expected loads. For details on shoring and sloping, 
consult 29 CFR,  Subpart P, Sections 1926.650 to 1926.653. 

When work is to be performed in any excavation, safe 
access to the excavation must be provided by means of ladders, 
stairs, or ramps. Trenches four or more feet deep must have 
ladders spaced no less than 25 feet apart, and the ladders must 
extend at least three feet above grade. 

At sites Where oxygen deficiency or hazardous 
concentrations of flammable or toxic vapors or gases may be 
encountered in excavations, the atmosphere in th8 excavations must 
be tested by the project safety officer or other qualified person 
before work in an excavation begins and at appropriate intervals 
afterward . 
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510.4.4 INBPECTION OF ZXCAVATIONS 

Excavations must be observed daily by the project or site 
safety officer. If no safety offjcer has been assigned to the 
project, inspections must be made by the  project manager or his 
designee. If evidence for potential cave-ins or slides is 
apparent, all work in the excavation must be suspended until 
necessary steps have been taken to safeguard employees. 

5 1 0 . 4 - 5  OPERATION OF VZEICUB NEXR IGXCAVATIONS 

When vehicles or heavy equipment must operate near an 
excavation, the sides of the excavation must be shored or braced.as 
necessary to withstand forces exerted by the superimposed load and 
the earth pressure. Stop logs or other types of secure barriers 
m u s t  be installed at the edges of the excavations. 

510 4 6 BELL-BOTTOM PIER 8 O U 8  

Employees entering drilled pier holes must be protected 
by a casing proportioned to sustain the maximum stresses imposed by 
earth and water or slurry that extend8 the full depth of the shaft 
and to the bottom of t h e  bell. A safety cage or a shoulder harness 
secured to a full-time tended lifeline ahall be required for entry 
and exit. 

Walkways or bridges with standard guardrails must be 
provided where employees or equipment are required or permitted to 
cross over excavations. Pedestrian walkways shall be of sufficient 
strength to permit a vertical deflection of no more than 0.5 inch 
when a 250-pound weight is applied to the center of the walkway. 
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A l l  bridges intended for  vehicular traffic must be constructed to 
withstand twice the load of the heaviest vehicle expected. 

510.4.8 BARRICADES AND FENCES 

Excavated areas must be completely guarded on all sides 
with barricades or fences, as appropriate. If barricades are used, 
they must be spaced no more than 20 feet apart and shall not be 
less than 35 inches high when erected, A yellow or yellow and 
black tape, at least 0.75 inches wide, shall be Stretched between 
the barricades. 

510.4.9  BACXFILLINO 

Excavated areas must be backfilled in accordance with the 
work plan as soon as practical after work is completed, and all 
associated equipment must be removed from the area. 

510.5 tXCAVATION8 SEXT TO EXISTING STRUCTURES 

A registered engineer will review all plans for 
excavations next to existing structures to avoid undermining the 
structures and possible collapse, 

/H&S2 
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ATTACHMENT E 

ESTIMATING AIRBORNE CONCENTRATIONS OF RADIOISOTOPES FROM SODS 



1. Mathematical Modeling 

We have used the mass-loading method of estimating airborne concentrations of radioisotopes 

likely to be encountered from soil sources during fieid operations. No attempt has been made 

to estimate the airborne concentration of radioisotopes from liquid sources since it is extremely 

unlikely that liquid aerosols will be generated. Specifically, we have used the masloading 

approach as descrhed in US Environmental Protection Agency (EPA) document Number EPA 

520/1-9-90-016, Transuranium Elements - Volume 2: Technical Basis For Remedial Actions, 

dated June 1990, specifically Chapter 6, Radiological Assessment - Rocky Flats Plant. Pertinent 

sections of this chapter (hereafter simply referred to as "Chapter 6") have been extracted and 

are presented in this Attachment. It may be of use to review "Chapter 6" before procteding. 

The following equation (drawn from the referenced document) could be used to estimate 

airborne concentrations of radioisotopes that may be generated by naturally occurring 

resuspension processes such as surface erosion from unimproved ground surfaces. 

Ekpected Airborne Concentration = Soil Concentration x Mass Loading x Enrichment Factor 

x Area Correction 

We have made three modifications in the equation. Justification for modifying the equation is 
couched in the "as low as reasonably achievable" (AURA) concept for limiting personnel 

exposures to ionizing radiation. The expected airborne concentration value will be used as an 

initial indication of the need for protecting personnel and when protection is indicated the 

expected airborne concentration will determine the degree of protection required. 7l1e net 

result of all three modifications is to ensure that the estimated airborne concentration value is 
likely to be an overstatement of the actual akbare concatdona that will be encountered. 

Specific modifications to the equation and the assumptions inherent with the equation are 

descriibcd in the following paragraph. 

The first modification was made to reflect that the resuspension process will be construction- 

type activities versus natural erosional processes. Empirical data descn'bed in "Chapter 6" 

indicates that multiplying the erpeded airborne concentration by 30 will yield airborne 



concentrations expected to be generated by construction activities conducted in soils with the 

same concentration of radioisotopes. 

The "Enrichment Factor" and the "Area Correction" terms have been omitted from the equation. 

Elimination of the enrichment factor results in the assumption that all airborne particulates are 

of a respirable size and that each of the airborne particles is as radioactive as all other airborne 

particles. Elimination of the enrichment factor results in an overestimation of the airborne 

concentration since, as stated in the attached extract of Chapter 6, only approximately 20 

percent of the airborne particles will actually be in the respirable range and only 53 percent of 

the total radioactivity will be contained in that 20 percent of the airborne particles. Omission 

of area correction results in the assumption that the area from which particulates are being 

generated is of an infinite size. This results in an overestimation of the airborne concentration 

since the initial source of particurates will be the size of a so3 auger (approximately 8 inches in 
diameter) and the maximum source of particulates will be some small portion of the adusion 

zone (a circle with an approximately SO-foot radius). 

The two assumptions that are inherent to the equation are (1) that the wind blows 100 percent 

of the time across the source of contamination toward the receptor, and (2) the estimated 

airborne concentration relates to near-surface level concentrations and does not account for a 

decrease in the airborne concentrations attributable to the height of the worker's breathingzone 

above the surfae leveL 

Accounting for the equation modifications desaibed above, the restated equation is as follows. 

Maximum Expected Airborne Concentration = Soil Concentration x Mass hading x 30 

Example Problem 

Given: Plutonium-239 in soil at 20,455 pCi/gm 

Mass Loading of 15 pg/m3 

Maximum Expected Airborne Concentration = 

(20,455 pCi/gm)( 15 x lo4 gm/m3)(30) = 9.20475 pC;/m3 



2, Derived Air Concentration (DAC) Guides 

The D A G  for the following isotopes were drawn from DOE Order 5480.11, 

Radiation Protection for Workers, December 21,1988 and converted to pCi/m3 

through the unit conversions shown below: 

Isotope DAG 

Pu-239 - 6 x 10" pCi/cm' = 6 pCi/m' 

Am-241 - 2 x 10'" pCi/cm' = 2 pCi/m' 

U-238 - 2 x 10'" pCi/cm' = 20 pCi/m' 

U-233 & U-234 - 2 x 10'" pCi/cm3 = 20 pCi/m3 

Sr-89 - G x 10'' pCi/cm3 = 6 x lo' pCi/m' 

Sr. 90 - 2 x io9 pCi/cm' = 2 x 10' pCi/m' 

Unit Conversions 

DAC Pu-239 = 6 x 10'" pCi/cm' = 6 x 10" Ci/cm' 

DAC Pu-239 = (6 x 16" ci/cm')(l x lo6 cm'/m') = 6 x 10" Ci/m' = 6 pCi/M' 

3. Maximum Soil Activities Used 

3.1 903 Pad (IHSS No. 112) 

Soil Activity Used 
in Calculations Estimated Airborne 

Isotopes Found (pCi/g) Activity (pCi/M') DAC (pCi/M') 

Pu-239 20,455 9.2 7 
Am-24 1 2,273 1.02 3 
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3.2 903 Pad Lip site (IHSS No. 155) 

Soil Activity Used Estimated 
in calculations Airborne 

Isotopes Found @Ci/g) Activity @Ci/M3) DAC (pCi/m3) 

PU-239 190 0.0855 6 
Am-24 1 0.25 o.Ooo11 2 

u-233 & u-234 0.87 0.00039 20 
U-238 0.81 0.00036 20 
SR-89 1.6 0.00072 60,000 
sr-90 1.6 0.00072 z000 

3.3 All Trench Sites 

Soil Activity Used 
in Calculations Estimated Airborne 

Isotopes Found (Pew Activity (pCi/m3) DAC @ci/m3) 

Pu-239 68 0.0306 6 
U-238 450 0202 20 

The amount of radioactivity/gram of soil has not been determined within all trenches. 

However, the radioactivity/gram has been determined in three trenches, with the highest 

activities found in Trench T-9 (MSS 11 1.6), and those values have been assigned to all trenches 

for the purposes of our hazard assessment. 

3.4 Reactive Metals Destruction Site (MSS No. 140) 

Soil Activity Used 
in Calculations Estimated Airborne 

Isotopes Found @Ci/g) ~ ~ t i v i t y  @ci/rn3) DAC (pci/rn3) 

PU-239 100 0.045 6 
AM-24 1 13 0.0059 2 

u-233 & u-234 3 3  0.0015 20 
U-238 2 2  o.oO099 20 
Sr-89 1.6 0.00072 6q000 
Sr-90 1.6 0.00072 z000 



3.5 Gas Detoxification Site (MSS No. 183) 

A review of the history of this MSS does not indicate radioisotopes were disposed 

of here. 

3.6 Mound Site (MSS No. 113) 

Soil Activity Used 
in Calculations Estimated Airborne 

Isotopes Found (PCi/g) Activity (pCi/m3) DAC ( ~ c i / m 3 )  

See Note 51 0.023 2 

Note: A review of the site history indicates that a soil activity of 51 pCi/g of an 

unspecified radioisotope has been noted. We have calculated the maximum 

expected airborne activity and compared it to the most restrictive DAC (Am- 
241) for the isotopes found at Rocky Flats Plant. 

3.7 Oil Bum Pit No. 2 (MSS No. 153) 

No radioanalytical results &t for soil boring samples for this site. However, 
approximately the top 5 feet of soil has been removed since the site was last used. 

Therefore, we do not consider this site to be a source of potential inhalation hazards 
from radioisotopes. 

3.8 Pallet Bum Pit (MSS No. 154) 

A review of the history of this site dots not indicate radioisotopes were disposed of 

here. 

3.9 East Spray Field Center Area (IHSS No. 2162), South Area @I% No. 2163), and 
Outlying Areas (non-IHSS sites within OU2) 
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Soil Activity Used 
in Calculations Estimated Airborne 

Isotopes Found @Ci/g) Activity @Ci/m3) DAC @Ci/m3) 

PU-239 11-34 0.005 6 

Note: The maximum amount of surficial soil activity found has been assigned to all the above 

sites. 

t 



6. RADIOLOGICAL ASSESSMENT - ROCKY FLATS PLANT 

[Reprinted With Minor Changes from pesponse to Cornmen ts - 
EPA 520/4-78-0101 

6.1 INTRODUCTION 

This chapter presents an analysis of the potential hazards 
to individuals in the general population as a result of 
transuranium element contamination in the environs of the USDOE 

Rocky Flats Plant. It is intended primarily to s e n e  as an 
illustrative example of how to carry out u comprehensive 
environmental assessment, and does not represent an evaluation 
of potential health hazards. Analysis is limited to data for the 
period 1970-77, when public concern about possible h e a l t h  hazards 
was greatest. 
occur under present and projected land usages are examined and 
interpreted in terms of ambient levels of contamination. 

The various pathways by which exposures might 

6.2 INHALATION PATHWAY 

6.2.1 AMBIENT AIR CONCENTRATIONS 

Under normal operating conditions, minute quantities of 
plutonium and other radionuclides have been released to the 
atmosphere from the Rocky Flats Plant. 
from the plant's ventilation and filtration system. 
of airborne radioactivity in the vicinity of Rocky Flats and the 
neighboring communities are made on a continuous basis. In 
addition to monitoring the effluent air from production and 
research facilities, the Rocky Flats facility maintains a system 
of high-volume ambient air samplers within the plant boundary, ut 
off-site locations in the immediate vicinity of the plant, and in 
several communities nearby. Altogether the system comprises 
21 air samplers operating continuously within and on the 
perimeter of the Rocky Flats security area, and another 

These releases originated 
Measurements 
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! 

25 samplers located at various distances and directions 
from the plant. 
monthly basis to the Rocky Flats Area Office of the Department of 
Energy (DOE), the Division of Occupational and Radiological 
Health of the Colorado Department of Health, the Denver Regional 
Office of the EPA, the Health Departments of Boulder and 
Jefferson Counties, and city officials in several communities 
near the plant. 

The data from this network are reported on a 

' 

In addition to the surveillance network maintained by the 
Rocky Flats Plant, the Health and Safety Laboratory (KASL) of 
DOE conducted a program of continuous air sampling for plutonium 
at the Plant since June 1970 in response to the discovery of 
elevated levels of plutonium found in soils at location which 
were then off-site. The HASL network consisted of four sampling 
locations (Figure 6-1) ,  three of which were downwind (east) from 
the original location of the o i l  drum storage site and the fourth 
air sampler was located off-site and upwind from the Rocky Flats 
Plant. A i r  concentration data in attocuries of Pu-239 per cubic 
meter of air (aci/m3), as reported by this network on a monthly 
basis from June 1970 to March 1976, are given in Table 6-1. 

A significant downward trend with time in the level of plutonium 
in air at the stations downwind from the plant can be seen. 
It has been suggested by HASL that this downward trend is 
attributable to the weathering of the contaminated soil in the 
on-site vicinity of the original oil drum storage site. This 
weathering may be due to the movement of the plutonium from the 
aurface down into the s o i l ,  as well as changes in the 
characteristics of the plutonium remaining on the surface. 
In addition to showing a deCreaS8 with time the data indicate a 
decrease in concentration with increasing distance downwind from 
the site of the original spill area. 
sampling, as well as the direction of the prevailing winds around 
Rocky Flats, HASL concluded in 1972 (2) that the original spill 
area was the primary source of plutonium in the Rocky Flats 
environment. 

Based upon air and soil 
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The levels of airborne plutonium at the downwind edge of 
the buffer zone (Indiana Street) were approximately the same 
l e v e l  as reported at the monitoring station upwind from the 

plant. Although these levels were about twice that expected from 
background radioactivity in the Rocky Flats area, the effect of 
the spill area upon the off-site environment has been much 
reduced from earlier levels, 

Comparison of the HASL data for 1976 for  the Indiana Street 
location (site 2) with the 1975 data reported by the Rocky Flats 
Plant (Table 6-2) for the same general area shows the two 
networks to agree within a factor of about 2. The values 
reported by HASL range between 12 to 23 aC@, while Rocky Flats 
reported an average of 37 aCi/mJ, 

6.2.2 INHALATION DOSES DUE TO ON-SITE CONTAMINATION 

An assessment can be made of the doses received through 
inhalation by individuals residing off-site at the time the 
measurements were made, based upon the considerable amount of air 
monitoring data available for the Rocky Flats Plant. In carrying 
out this assessment; a deliberate effort  has been made to choose 
assumptions which are most likely to result in an overestimate of 
dose. These are: 

1) Inhaled plutonium is considered to be in an insoluble 
form. (chemical solubility o f  an aerosol determines its residence 
time in the lung w i t h  insoluble compounds baing retained the 
longest. ) 

2) The plutonium aerosol is assumed to have a lognormal 
distribution w i t h  an activity median aerodynamic diameter (AHAD) 
of 1 micrometer. (According to the ICRP (3) this implies that 
approximately 25% of the aerosol will be deposited in the 
pulmonary compartment of the lung. XASL (4) has reported 25% of 
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the airborne activity being in the respirable range around Rocky 
Flats, while Sehmel (5) has reported a 20% respirable fraction. 

3) The individual i s  considered to be exposed continuously 
for 10 years at the currently observed air concentration. 
further reduction in airborne activity as a result of weathering 
or remedial actions is assumed) 

(No 

4) All plutonium was assumed to contribute to the dose, with 
no correction being made for ambient background levels of 
plutonium. 

The PAID code developed by EPA (6) was used to calculate the 
annual dose rate. Tables 6-3 and 6-4 have been generated by the 

PAID code and relate years of exposure to the resultant dose rate 
for various organs. Values in the tables are normalized to an 
aerosol concentration of 1.0 femtocurie per cubic meter of air 
(fCi/m3) with a 1 pm AMAD. 

6.2.3 INDIANA STREET IDCATION 

Indiana Street is the nearest location to the Rocky Flats 
Plant where an individual in the general population could live 
and be exposed as a result of transuranium contamination 
originating from the Plant. This location is in the downwind 
direction of the prevailing winds that blow across the Rocky 
Flats Plant (7) and, therefore, it represents a worst case for 
offsite exposure. 

From Figure 6-2 it can be seen that stations 5-35, 5-36, 
5-37,5-38, and 5-39 are located along Indiana Street. The station 
reporting the highest annual average for 1975 was 5-37 with 
0.056 fCi/m3 (Table 6-2) . 
the next 70 years, the 70th year dose rates to lung and bone can 
be calculated. 

Assuming this level to continua for 
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As shown in Table 6-3, an air concentration of 1.0 fCi/m3 
for 1 pm AMAD aerosols of Pu-239 would produce a 70th year dose 

rate to the pulmonary compartment of 0.38 mrad/yr; therefore, 
proportionally, a concentration of 0.056 f C i / m 2  (5-37) will 
produce a 7 0 t h  yr dose rate of 0.02 mrad/yr. The bone dose rate 
associated with this level of Pu-239 according to Table 6-4 will 
be 0.009 mrad/yr in the 70th year. 

Data on the air concentration of Am-241 have been reported 
by HASL (7) for the years 1970 through 1974. These data show the 
amerkium levels,  measured at the perimeter fence of the Plant, 
to be approximately 11% of the Pu-239 levels. 
that the Am-241 activity level will reach its maximum value 
arising from the decay of Pu-241 in the year 2033 ut which time 
It w i l l  amount to 182 of the Pu-239 activity. For the 
calculation of the dose rate from Am-241, it is assumed that 
Am-241 is at the maximqm of 18% of the Pu-239. 
dose rate corresponding to a concentration of 1 fCi/m3 o f  Am-241 
is 0.4 znradlyr; proportionally, an air concentra$ion 
of 0.18 x 0,056 fCi/ms would produce 0.004 mrad[yr. t o  the 

prllmonary compartment. The ausociated bone dose would be 
approximately 0.002 mrad/yr. 

HASL projected 

The 70th year 

.,. . .  

. *  . .  

Bused upon these calculations, the total pulmonary dose rate 
after 70 years o f  exposure for an individual living alqng Indiana 
Street would be 0.024 mrad/yr, while the  associated bone do8e 

would be 0.01 mrad/yr. Individuals living further away from the 

Rocky Flats Plant should receive even lower doses than theme due 

to the lower air concentrations reported for the nearby 
communities. 

6.2.4 INHALATION DOSES IXTE TO OFF-SITE CONTAMINATION 

A complete assessment of the inhalation pathway for  the 
Rocky Flats vicinity must consider the potential ha-ard from the 

low levels of contaminated soil which already exist off-site. 
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Questions have been raised as to the effect of this material in 
producing localized exposures which are not necessarily reflected 
in the data obtained through the air monitoring network around 
Rocky Flats. 
various mechanisms including: wind resuspension of contaminated 
soil, vehicular and mechanical disturbances of soil, accumulation 
and resuspension of dust within the home, as well as the 
resuspension of contaminated soil attached to clothing. 
The following analysis will attempt to investigate these exposure 
mechanisms and as~ess their potential impact. 

These inhalation exposures can arise through 

6.2.5 WIND RESUSPENSION 

Figure 6-3 shows the off-site soil contamination contours 
reported by HASL in 1970 (2). Soil sampling programs in 1975 (8) 
showed that these contours had not changed significantly from the 
1970 report. The highest off-site contour shown by the HASL data 
was 0.05 uCi/m2. These contours were developed based upon an 
inventory sample to a depth of 20 centimeters. What is.important 
in assessing the resuspension of s o i l ,  however, is only the 

material existing near the surface. 
depth profiles, Anspaugh (9) stated that approximately 20% of the 
total activity is contained within the first centimeter. 
Therefore, the highest contour value of 0.05 uCi/m2 would 
correspond to 0.01 uCi/m2 when corrected for a 1 cm. depth. 
On a mass basis, 0 . 0 1  uCi/m2 is equivalent to approximately 
2 disintegrations per minute per gram of soil, i . e . ,  2 DPM/gm. 

The offsite area bounded by this contour is approximately two 
square kilometers and soil within that area would be projected to 
be at or above 2 DPM/gm. 
generally be below this value. 

Based upon the XASL soil 

Beyond this area, off-site Soil will 

This review uses the mass loading approach as an indicator 
of the general resuspension by wind over large land areas. 
Because of technical shortcomings identified with the mass 
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loading approach (IO), the concept h a s  been modified by an area 
correction factor to correct for small areas of contamination and 
with an enrichment factor to reflect a nonuniform distribution of 
radioactivity with soil particle size. 
is particularly important because transuranium activity 
associated with soil particles within the respirable range is a 
greater hazard than it would be if associated with the larger 
particle sizes. 

This latter modification 

The mass loading approach assumes the loading of the air 
with particulates to be an index of resuspension and derives the 
airborne concentration of a specific radionuclide by a comparison 
with its concentration on the adjacent surface (11). 
Specifically, 

Air Concentration ( fCi/m3) = S o i l  Concentration (uSi/m2) 
x Mass Loading (ug/m) x U.C. 

where U.C.  is the units conversion factor based upon 
. .  the depth of sampling and the s o i l  density. 

Airborne particulate mago loading is one of the criteria for 
clean air standards and measurements are widely available for 
urban-and nonurban locations through the National A i r  

Surveillance Network (NASN), 
stations are a better indicator of the levels of resuspended 
material than are urban measurements. In general, annual mean 
m8ss concentrations of airborne particulate material at the 
nonurban otatfons range from 5-50 micrograms per cubic meter 
(Figure 6-4) ;  the mean arithmetfc average for 1966 of all 
30 nonurban NASN stations was 38 ug/d (11). Prom Figure 6-4 an 
estimate can be made of the average mass loading f o r  the general 
area in which Rocky Flats is located. 
15 ug/m is reasonably representative of this area on an annual 
basis. 

The data recorded at nonurban 

It would appear that 

Simple application of the mass loading approach without 
consideration of the activity distribution as a function of 

i 
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particle size is not appropriate, however, since that \ Id imply 
a uniform distribution of activity with particle size as well as 
a uniform resuspension of all particle sizes. This has not been 
found to be me case at Rocky Flats (12) or at other plutonium 
contaminated sites (13). 

In addition, an important consideration 
potential exposure due to contaminated soil 

01 

in assessing the 
s h e  amount of 

activity associated with particles within the respirable size 
range. Johnson (14) has suggested that Sampling of only those 
particles in a soil sample which are within the inhalable size 
range (generally < 10 pm) would give the best measure of risk to 
the public health around Rocky Flats. 
fraction of particles in the'less than IO pm range i s  small in 
most soils, and sampling, separation, and analysis techniques are 
correspondingly more difficult and inaccurate. 
considerable evidence that some of the larger particles really 
consist of aggregates and are relatively easily broken down into 
smaller ones, so that an instantaneous measurement of a single 
size range may not give a good picture of long-term trends. 
A l s o  a substantial contribution to other possible pathways 
(e.g. ingestion) may be via larger particle sizes and measurement 
of the contribution of only the inhalable fraction would not 
provide all the information that is required. 

However, the weight 

There is also 

6.2.5.1 E N R I C " T  FACTOR 

The "Enrichment Factora is intended to 1) give a 
mathematical view of the different fractions of the total 
radioactivity associated with particles of different site ranges, 
and 2) address the probluu of the nonunifom resuspension of 
particle sizes. 

The inhalable fraction of the soil fs weighted by 
considering the relative distribution of activity and s o i l  mass 
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as a function of particle size for representative samples of 
soil. To accomplish this, the sample of contaminated soil is 
segregated into "n" size increments and the activity and mass 
contained within each size increment is determined. The factor gl 

is then defined as the ratio of the fraction of the total 
activity contained within an increment min to the fraction of the 
total mass contained within that increment, A value greater 
than 1 for gi implies an enrichment of activity in relation to 
mass, while a value less than 1 indicates a dilution of the 
activity with respect to mass. 

The nonuniform resuspension of particle sizes is also 
considered by measuring the mass loading as a function of 
particle size. 
within each size increment "im is then calculated and designated 
as fl. The factors of fl and g1 are then incorporated into the 
mass loading formulation for each size increment as follows: 

The fraction bf'the airborne mass contained 

Air Conci - Air Haas Loading x fi x Soil Conc x gi 

Summation over all the size increments results in the total air 
concentration: 

Air Conc = A i r  Mass Loading x Soil Conc x Cfigi 

The term Cflgi weights the contribution of plutonium 
from each soil size fraction to the total resuspended material, 
thereby taking into account both the nonuniform resuspension of 
particles sizes as well as the nonhomogeneous distribution of 
activity with particle size. 

Data on the distribution of plutonium w i t h  soil particle 
size has been obtained (12) for the vicinity around Rocky Flats 
(Table 6-5). 

increment and indicates an enrichment of activity to mass 
assocfatsd with soil particles w i t h i n  the respirable size range. 
To obtain fi, the data obtained by Chepil (15) for fields 

The ratio, gi has been calculated for each size 
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undergoing wind erosion in Colorado and Kansas were used. The 
results of his findings have been conveniently plotted by Slinn 
(16) and reproduced as Figure 6-5. Comparison of Chepil’s data 
with another study substantiates the applicability to the Rocky 
Flats situation. Chepil found 309 of the airborne mass to be 
below 10 pm versus a study by Willeke (17) in an area outside 
Denver where approximately 339  of the measured airborne mass was 
below 10 pm. Values for fi used in this analysis are included in 
Table 6-5. 

6.2.5.2 CORRECTION FOR AREA SIZE 

Use of the mass loading approach implies that the air 
concentration is at equilibrium with the ground surface, 
i.e. , a steady state situation exists in which the amount of 
material coming up from the surface is balanced by the rate at 
which material is depositing back onto the surface. In the 
strictest sense this limit can only be achieved for source areas 
approaching infinite dimensions. For sourc-es of finite 
dimensions, a correction must be applied for area size. 

Although many techniques are presently under development to 
calculate the air concentration arising from an area source, no 
generally accepted method has yet been identified. Usually, 
these approaches make use of a standard diffusion equation, 
modified to handle area sources. 
Sutton-Chamberlain diffusion equation: 

One such equation is the 

X 1 4 v d  DqM 4 v d  &“R 
[em(- 1 - ew(- 11 - ..- 

QA vd rlR C, n u z ’ ~  n u 

where X is the air concentration, Ci/m 
Q is the amount of activity resuspended per unit 

area, per unit time, ci/m2 sec 
v d  is the particle deposition velocity, m/sec 
D, and & are the distances from the receptor to the nearest 

and furthermost edges respectively of the source area 
u is average wind speed, m/sec 
C, and n are Sutton parameters for meteorological 
conditions. 
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For source areas approaching infinite depth, & -. and the 
above equation becomes 

X 1 
- = -  

QA Vd 

Therefore, the correction term to be applied for areas of finite 
size is 

4 Vd 
1 - exp(- 1 

xfR C, n u 

The area under consideration in this analysis has been 
It i s  bounded by Indiana Street and the described earlier. 

0.05 Ci/m2 isopleth (Figure 6-3) .with a width in the downwind 
direction of approximately 1 kilometer. 
contaminated off-site area and includes sites of projected 
residential development. 
area has been described (8) to have neutral stability at least 
50% of the time with a mean wind speed of 4.2 m/sec in 1975. 

Healy (18) has suggested values for the parameters required for 
the situation of neutral stability: C, - 0.1 and n - 0.25, while 
the ratio VJu, which depends. upon the surface roughness, ranges 
between 0.003 and 0.008 for grassland. A value of  0.005 will be 
assumed. Therefore, the correction factor for the area under 
consideration is 0.66. 

This is the most highly 

The meteorology for the Rocky Flats 

6.2.6 AVERAGE AIR CONCENTRATION DUE TO WIND RESUSPENSION 

The average soil concentration for the area is not known, 
but it would be somewhere between 0.05 uCi/mz and the next higher 
isopleth of 0.5 uCi/m2. 
will be assumed o r  approximately 10 DPM/g (based upon 208 of the 
radioactivity within the first centimeter). 
parameters developed in the previous sections for the Rocky Flats 

For calculational purposes, 0.25 uCi/ni2 

By using the 
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area, one can estimate the average air concentration due to wind 
resuspension: 

Air Conc = Mass Lnading x soil Conc x Enrichment Factor 
x Area Correction Factor 

Air Concentration = 15 x 10 DPM/g x lo4 g/ug . 
x C i / 2 . 2 2 ~ 1 0 ' ~  DPM 

= 0.066 fCi/m' 

This calculated value of 0.066 fCi/m agrees within a factor 
of 2 with the data obtained for  the sampling stations along 
Indiana Street. 

Inherent in the above calculation were some conservative 
assumptions. First of all, the wind was assumed to be blowing 
1000 of the time across the contaminated area in the direction of 
the receptor. In reality, the reported (8) wind rose for Rocky 
Flats indicates that the wind blows from the westerly direction 
only about 50% of the time; the remaining time it will be blowing 
from the direction .of less contaminated land and, therefore, less 
radioactivity would be available for resuspension. 
deriving the area correction factor the effect of breathing 
height was ignored with the ground level Concentration being 
calculated. This is a conservative assumption since the airborne 
concentration will decrease as a function of the height above the 
ground. Although such refinements may be incorporated in the 
calculation, the results represent a conservative approach to 
deriving the dose rates to potentially exposed persons. 

Second, in 

6.2.7 RESUSPENSION OF SOIL BY MECHANICAL DISTURBANCES 

The use of land contaminated with transuranium elements in 
the vicinity of Rocky Flats for agricultural or building purposes 
can result in localized resuspension and presentss 2 potential 
inhalation hazard to individuals in the immediate vicinity of the 
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operation. 
of wheat and the raising of corn for livestock feed. Future 
development of the land for residential purposes is also being 
advocated. Although only a limited amount of experimental data 
are currently available to base an assessment of the inhalation 
hazard from.such activities, some conclusions and recommendations 
can be made. 

In the vicinity of Rocky Flats, there is some fanning 

In assessing the agricultural situation, data obtained by 
Milham (19) have been utilized. In that study, a field 
Contaminated with plutonium near the Savannah River Facility was 
subjected to various plowing and seeding activities associated 
with planting wheat. 
that from normal wind resuspension was monitored at the location 
of the tractor operator and at the downwind edge of the field 
during the various activities. An average increase of a factor 
of 30 was observed in the level of resuspended plutonium at the 
location of the tractor operator and an increase of a factor 
of 5 at the edge of the field. Based upon these observations, 
the average air concentration for the year can be calculated 
for these two locations, assuming that the field is cultivated 
30 days of the year for 8 hours per day. Again the area under 
consideration will be that area of highest off-site contamination 
described earlier with an average soil contamination level o f  

10 DPM/g. In the previous discussion of wind resuspension, this 
level of s o i l  activity produced an air concentration of  

0.066 fCi/m'. 
increase to 2.0 fCi/m' at the location of the tractor operator 
and to 0.33 fCi/m' at the edge of the field during the 
agricultural operations. 
tractor location is then: 

The increase in the airborne activity above 

From Milham's data, this activity level would 

The annual average concentration at the 

2 fCi/m' x 8/24 hr x 30/360 d + 0.33 fCi/m3 x 330/360 d 
+ 0.066 fCi/m' x16/24 hr x 30/360 d = 0.07 fCi/m3 
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When these annual Pu-239 concentrations are compared to the value 
of 2.6 fCi/m3 which was calculated by the PAID code to correspond 
with a dose rate of 1 mrad/year to the lung, one can conclude 
that agricultural operations in the area of Rocky Flats would 
produce activity levels well below levels of concern. In 
addition, after the first plowing cycle, the surface 
concentration should be diluted by mixing with soil from below 
the surface and subsequent plowings would produce air 
concentration lower than #at of the first year- 

One can a l s o  make projections for building activities based 
upon the agricultural situation examined above. There does not 
appear to be any reason why building activities, such as 
excavation and grading, should. produce higher instantaneous air 
concentrations than those observed during agricultural plowing 
and, therefore, should not present a more restrictive situation. 
- -- - 

6.2.8  RESUSPENSION OF DUST WITHIN THE HOME 

The total amount of s o i l  continuously in the home is not 
known but an assumption of 10 g/ms has been made (20).  This 
amounts to about 3 l b s  of soil in a modest 1500 square foot 
house. Because the floors are harder and smoother than outside 
surfaces, the resuspension from these surfaces will be higher. 
Resuspension factors of 10b/m have been used in the past to 
predict exposures in the work place and studies of Pu02 deposited 
on indoor surfaces have been consistent with such a value (21). 

- e  The following exposure situation i s  postulated: the 
individual is exposed to contaminated dust in the home for 24 
hrs/day, 7 days/week, for 70 years. The dust in the home has the 

same activity/gram a8 outside s o i l  and has an areal distribution 
within the home of 10 g/m2. The air concentration resulting from 
tesuspended dust at 10 DPM/g would be: 

10 DPM/g x ci/2,22x101’ DPM x 10 g/mZ x 1Od/m = 0.045 fci/m3 
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ATTACHMENT F 

ESTIMATING AIRBORNE CONCENTRATIONS 
OF VOLATILE AND SEMTVOLATTLE ORGANIC 

COMPOUNDS FROM GROUNDWATER 

Y 



1. Raoult’s Law was used to calculate the maximum airborne concentration of the nine 

nonradioactive compounds found in groundwater at concentrations greater than 

potential chemical-specific applicable or relevant and appropriate requirements 

(ARARs) (extracted from TabIe 2-12, Phase II RFI/RIFS Work Plan (Alluvial)). 

Raoult’s Law 

Mole Fraction 

Mass (in grams) - (mg/t of contaminant)(l x lo4) 

M w c  = molecular weight of contaminant 

M - w w  = molecular weight of warer 

P (mmHg) = (VJ(mo1e fraction) 
vc = Vapor pressure of contaminant at temperature of fluids 

in question 

ppm of contaminant in air above fluid surface = (;)1 x 106, 

P, - air prasure in mmHg 

2. Example Problem 

Given: 
- 1100 pg/t of carbon tetrachloride, therefore Mass - (1 100 x lV3 mg/t)( 1 x 104) 

= 1.1 x lod gm/p 



- MW, 153.8 

- M W w = 1 8  
- 
- Pa=700mmHg 

Vc = 91 mmHg at 20" C 

1.1 x lod 
Mole Fraction = = 1287388 x 10-7 ( 1.lll3:-6) + [ l-l.ll; lod) 

P = (91)(1287388 x lo-') = 1.1715123 x lk5 

1.171523 lo-' (1 x 109 = 1.673604 x lo4- 0.017 pprn of a 1 PPm = 

Carbon tetrachloride 

3. The following compounds (extracted from Table 2-12, Phase II RFI/RI Work Plan 
(Allwid) have been found in groundwater at concentrations greater than potential 

chemical-spacific ARARs. The estimated airborne concentration is based upon Raoult's 

Law, and the &hour the-weighted average P A )  pennisS31e exposure limits (PELS) 

have been drawn from Occupational Safety and Health Administation's 1989 amended 

PELS. 

Compound 

Maximum Estimated 
Concentration Ahborne &hrTWA 

InGroundwatu Concentration PEL 
Pg/( (ppm) O m )  

~ _ _  _ _ _ ~  ~ ~ 

Carbon Tetrachloride (CAS-56-23-25) 1,100 0.034 2 
Vinyl Chloride (CAS 75-014) 520 055 1 
1,l-Dichloroethane (CAS 75-34-3) 59 0.0028 100 

Chloroform (CAS 67-66-3) 330 0.01 1 2 
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Compound 

Maximum Estimated 
Concentration Airborne 8-hr TWA 

In Groundwater Concentration PEL 
Pglt @Pm) @Pm) 

~ ~ -~ 

1,l-Dichloroethene ( onym: Vinylidene 32 0.004 1 

0.072 2s 

0.0012 350 

Chloride) (CAS 75-3 T -4) 

33,000 Tetrachloroethene ( 
Perchloroethylene) ( S 127-184) 
l,l,l-Trichloroethane (synonym: Methyl 63 
Chloroform) (CAS 71-55-6) 
1,1,2,2-TetrachIoroethane (CAS 79-34-5) 45,000 0.04 1 

Trichloroethene (synonym: 49,000 056 50 
Trichloroethylene) (CAS 79-01-6) 

4. Nonradioactive Organic Substances that have been found in miis within OU2. 

The following is a summary of organic substances found in soils. No attempt has been 

made to estimate airborne concentrations that might be generated by these substanas. 

An organic vapor meter (OW) wiII be used during all intrusive activities to detect 

airborne concentrations of these substances; action IeveIs have been established. 

4.1 903 Pad (MSS No. 112) and 903 Pad Lip Site @rss No. 155) Excluding Mss Sites 
Within the 902 Pad Lip site . 

S o h  from beneath the 903 Pad and Lip Site have not bcen analyzed for nonradioactive 

contamination. 

4 2  Trench "-2 (MSS No. 109), Reactive Metal Destruction Site (IHSS No. 1101, and the 
Gas Detoxification Site @ISS No. 183) 

Concentration 

17,000 

10,Ooo 

250 

Compound in soil (crg/kg) 

Tn'chloroethcne (synonym: Trichloroethylene) (CAS 79-01-6) 

Tetrachioroethcne (synonym: Perchloroethyiene) (CAS 127-18-4) 

l,l,l-Trichloroethane (synonym: Methyl Chloroform) (CAS 71-55-6) 



bis (2 ethylhexyl) phthalate (synonym: Di (2 ethylhexyl) phthalate) 3,400 
(CAS 117-81-7) 

EthyI Benzene (CAS 100414) 

Total Xylenes (CAS 1330-20-7) 

Carbon Disulfide (CAS 75-15-0) 

780 

3,300 

58 

4.3 Mound Site (IHSS No. 113), 0;l Bum Pit (IHSS No. 153), and Trench T-1 (IHSS No. 
108) 

Organic contaminants have not been found. 

4.4 Pallet Burn Site (IHSS No. 154) 

Concentration in 
Compound soil (rglkg) 

bis (2 ethylhql) phthalate (synonym: Di (2ethylhayl) phthalate) 

Acetone (CAS 67-64-1) 170 

20 

580 
(CAS 117-81-7) 

Tetrachloroethene (synonym: Perchloroethylene) (CAS 127- 184) 

4.5 Trenches North of Central Ave.; Trench T-3 (IHSS No. 110), Trench T-4 (IHSS No. 
111.1), Trench T-IO (IHSS No. 111.7). and Trench 11 (No. 111.8) 

Concentration in 
Compound soil (rglkg) 

1.1.1-Trichioroethane (synonym: Methyl Chloroform) 190 
(CAS 71-55-6) 

Nitrosodiphenyiamine (synonym: Diphenylnitrosamine) 
(CAS 8G-30-6) 

100 
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4.G Trenches and East Spray Fields South of Central Avenue; Trench T-5 (IHSS No. 1 I 1.2), 
Trench T-6 (IHSS No. 111.3), Trench T-7 (IHSS No. 111.4), Trench T-8 (IHSS No. 
Ills),  and Trench T-9 (IHSS No. 111.6) 

Concentration in 
Compound soil (rg/kg) 

l,2-Dichloroethane (synonym: Ethylene Dichloride) 100 
(CAS 107-06-2) 

Trichloroethene (synonym: Trichloroethylene) (CAS 79- 

Tetrachloroethene (synonym: Perchloroethylene) (CAS 

01-6) ’ 

127- 1 8-4) 

150 

62 
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ATTACHMENT G 

MEDICAL SURVEILLANCE REQUIREMENTS 



3 , 0 WEDICXL SURVEILLANCE 

Medical surveillance is a major component of  the WC 
health and safety program. It was established to monitor and 
promote the health of employees engaged in projects which have the 
potential for exposure to hazardous substances. 

Medical surveillance provides a clinical base of 
information useful in evaluating employee's fitness to work at 
hazardous waste sites, to identify anomalies in a person's medical 
history that may be related to potential impaired health, to 
evaluate a person's capability to use respiratory protection 
equipment, and to identify illnesses that may be related ,to 
chemical exposure while on the. job. This base of medical 

information includes personnel health history, exposure history, 
physical examination results, laboratory analyses, and results of 
screening and special tests. Medical examinations include: 

o a s t  M e u a l  - on ontry to the program, 
information concerning past occupational exposures and 
personal as well as family history of disease, 

o m n t  M e w  P r o u  - all pertinent medical 
information regarding presont state of haalth and during 
each year of field work in hazardous material projects, 

o m o s u r e  - information concerning the cumulative 
duration of time spent on potentially hazardous sites, 
the primary toxic substances, and the levels of 
protection employed by each site.  

o moratotv 9I191vaea - hematology, liver and kidney 
function tests, and urinalyaia. 
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0 Hearing test. 

0 Vision t e s t .  

0 Pulmonary function test. 

0 Electrocardiogram. 

0 X-ray 

0 Physical examination. 

0 SDecial T e s a  - medical information concerning the 
effects of exposure So-specific contaminants. 

3.1 OBJECTIVES 

The objectives of the medical surveillance component of 
the health and safety program are: 

0 Protect the health of employees assigned to work on 
hazardous material projects. 

0 Pte-assignment screening of amployaegs health t o  
determine present status and to identify existing 
problems that may be aggravated by chemical exposures or 
physical stress. 

0 Monitoring employee health for early signs of work- 
related illness and employee suitability for further 
f i e l d  or laboratory assignments on sites containing 
potentially hazardous substances. 

-1s- November 1990 



0 Evaluation and care of individuals with work-related 
illnesses or injuries. 

0 Satisfy the requirements of OSHA Part  1910.134 regarding 
respiratory protection and OSHA 1910.120 for  hazardous 
waste workers. 

Each operating unit, through its HSO, must comply with 
the medical surveillance provisions of the health and safety 
program. It is the responsibility of t h e  operating unit manager to 
assure that the following activities are punctually and thoroughly 
conducted. 

0 

0 

0 

0 

0 

Arrange for health monitoring services by a qualified 
local physician or medical organization, preferably with 
occupational health expertise. The physician must be 
willing to perform all physician-related t a s k s  described 
in the WC medical surveillance program. 

Identify personnel within the operating unit 'required to 
enter the program. 

Inform participants of the specific arrangements for 
scheduling and receiving medical examinations. 

Comply with the examining and/or the reviewing 
physician's recommendations regarding work rustrictions 
and attending to all work-related illnesoas. 

Document and report  work/e%po8ure histories f o r  all 
employees engaged in field activities.  
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3.3  REQUIREHENTB 

Under P a r t  1910.120, OSHA requires medical surveillance 
for personnel involved in hazardous waste operations. OSHA states 
that persons should not be assigned to tasks unless it has been 
determined that they are physically able to perform the work and 
use the equipment. 

The OSHA program has two essential components: routine 
health care and emergency treatment. Routine health care and 
maintenance shall consist of at least: 

1. Pre-employment medical examinations to establish the 
individual's state of .health, baseline physiological - 
data, and ability to wear personal protective equipment. 
The frequency and type of  examination to be conducted 
thereafter should be determined by medical personnel 
knowledgeable in the area of occupational medicine. 

2. Arrangements to provide special medical examinations, 
care, and counseling in cane of known or suspected 
exposures to toxic substances. Any special tests 
performed depend on the chemical substance in which the 
individual has been exposed. 

The site safety plan must address emergency medical care 
and treatment of personnel, including possible axposures to toxic 
substances and injuries due to physical hazards. The following 
items should be considered in emergency care provisions. 

0 The name, address, and telephone number of the nearest 
medical treatment facility should be conspicuously 
posted. A map and/or dir8ctiOn8 for locating the 
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facility, plus the travel time, should be readily 
available .  

o The facility's ability to provide care and treatment of 
personnel exposed or suspected of being exposed to toxic 
(or  otherwise hazardous) substances should be 
ascertained. If the facility lacks toxicological 
capability, arrangements should be made for consultant 
services. 

o All administration arrangements for accepting patients 
should be made in advance w i t h  the facility. 

o Arrangements should be made to quickly obtain ambulance, 
emergency, fire, and police services. Telephone numbers 
and procedures for obtaining these services should be 
conspicuously posted. 

0 Emergency shower8, eye wash fountains, and first aid 
equipment should be readily available on-site. Personnel 
should have first aid and medical emergency training. 

0 Provisions should be made f o r  rapid identification of the 
substance to which the worker has been exposed (if this 
has not previously been done). This information must be 
provided to medical personnel. 

All applicable employees shall be given a baseline 
examination before being assigned to work at s i tes  containing 
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potentially hazardous substances. The purpose of t h e  baseline 
examination is pre-assignment screening. 

3.4.2 ROUTINE t U n I # A T I O N S  

All personnel who have taken the initial baseline 
examination and have received clearance by the examining and/or 
reviewing physician to participate in field or laboratory 
activities shall be re-examined on an annual or biennial basis. 
Generally, employees with less than 100 hours of  annual hazardous 
waste field work will have biennial examinations. Employees with 
greater than 100 hours hazardous waste field work w i l l  have annual 
examinations. The reviewing physician will have final authority .in 
regard to examination frequency. - 

3 . 4 . 3  EXIT EXMINATION 

An exit examination shall be given to any employee whose 
employment with WC has included hazardous materials work and who 
has been a participant in medical surveillance. The exit 
examination may be waived if the most recent examination was in the 
past six months. 

3.4.4 BPCCXAL TESTING 

Special testing may be required on certain projects due 
to the potential for  exposure t o  specific substances. Thio may 
also be necessary where the potential for heat or cold stress 
exists.  The need for special testing w i l l  be asres88d on a 
project-by-project basis. Examples of spacial testing conditions 
include sites containing uobrstos, ursenfc, or lead where speciiic 
OSKA medical requirements for these compounds are in cZfact. 
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3 - 5  SXMXNATION PROTOCOLS 

The protocols presented in Table 3-1 apply to baseline, 
annual, and exit examinations. A detailed health/work history 
questionnaire is provided before baseline and routine examinations. 
The protocols may be expanded by the reviewing or examining 
physician after consultation with WC. 

3 . 6  P B y B I C I A " 8  REPORTB 

Examining physicians will use information provided by the 
employee in the questionnaire, the examination results, and the 
results of laboratory tests to determine if any work restrictions 
or occupational health problems appear to be present. The 
examining physician will provide the results of the examination to 
the WC reviewing physician for final evaluation of employee 
suitability f o r  work at hazardous material sites. The reviewing 
physician's conclusions shall supercede those of the examining 
physician. A physician's report on the examination will be sent 
directly to the employee w i t h  a separate letter stating ability to 
work at hazardous waste sites sent to WC. 

Employer reports received by WC shall be reviewed by the 
HSO and kept in the Operating Unit's health and safety file. 
Physician recommendations regarding limitations must be followed. 

The employee medical surveillance program (EMSP) is a , 

computerized database which stores and ptoces8cs employee medical 
surveillance information such as medical examination results, 
exposure history, training .and respirator f i t  testing data. The 
purpose of EMSP i o  to facilitate record documentation, the 
reviewing physician's evaluation of the medical surveillance data, 
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and administration of the WC Health and Safety Program. 
Administrative and quality control features include: profile 
reports on employee eligibility for site work, medical examination 
scheduling reports, training requirement notices, and listing of 
qualified staff by operating unit and firmwide. 

3 . 8  REVIEWING PHYSICIAN 

Dr. Peter Greaney of Anaheim, California has been 
retained to provide medical oversight to the WC medical 
surveillance program. The reviewing physician receives copies of  

all medical questionnaires, examinations, and laboratory testing 
results, reviews the opinions of examining physicians, and 
determines an employee's fitnese for work at hazardous material . 
sites. The physician also provides advice and assistance regarding 
site specific medical monitoring needs and programs. 

3 . 9  CONFIDENTIALITY 

Employee medical records are confidential and available 
for review only by the examining and/or reviewing physicians and 
their medical personnel. 

Each employee can obtain information on hia/her health by 
asking the examining physician f o r  the information at the time o f ,  
or after, an examination. The employee may also rrquest release o f  

records or information, and/or designate a representative, in a 
letter to the physician. The request must contain the full name 
and address of the representative and indicate the records to be 
released. Medical information about an employee will not be made 
available to anyone without authorization from the individual 
concerned. 
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3.10 FXNANCXAL RESPONSIBILITY 

The costs of baseline, rout ine ,  special, and exit 
examinations will be paid to the examining physician by WC 
operating units. The cost of examinations and tests that the 
employee voluntarily takes on recommendations by the examining or 
reviewing physician shall be borne by the employee unless the 
examinations/testa are related to the employee ability to work or 
t o  diagnose a work-related illness. The cost of the reviewing 
physician and the EMSP data base will be paid by Corporate Health 
and Safety. 
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TABLE 3-1 

KEDICAL ZltAnXNATION PROTOCOL 

1. Cardiogram X 

2 .  C h e s t  X-Ray 

3 .  Audiogram 

4 .  Blood Chemistry Panel 

Glucose 
Sodium 
Potassium 
Chloride 
BUN 
creatinine 
Uric Acid 
Phosphate 
Calcium 
Cholesterol 
Triglycerides 
Total Protein 
Albumin 

X 

X 

X 

X Preplacement 
Every 3 years  
for less t h a n  
or equal to 40 
years old. 
Every examina- 
tion f o r  more 
than 4 0  years  
old. 

X Preplacement 
Every 3 years 
for less than 
o r  equal to 40 
years o l d .  
Every 2 years  
for more t h a n  
or equal to 40 
years old to 
less than o r  
equal to 55 
years old. 
Every exam f o r  
more than 55 
years old. 

X 

X 



. 
TABLE 3-1 
(continued) 

Test 

4. Blood Chemistry Panel w: (continuod) 

a F r e w c v  Baseline-- Remarks 

Globulin 
Total Bilirubin 
Direct Bilirubin 
Alk. Phosphatase 
G-Glutamyl Transpep. 
Transaminase, SGO 
Transaminase, SGP 
LDH 
Iron 

Magnesium 
Albumin/Globulin Ratio 
BUN/Creatinine Ratio 

. CBC Count (Hemogram) 

WDC 
RBC 
HGB 
HCT 
MCV 

* MCH 
MCHC 

Differential White Count 

X 

Seg 
Band 
L P P h  
Mono 
Eosin 
Baao 
Platelets 
Platelets Count 
Reticulocyte Count 

6. Serum Iron and Total Iron X 
Binding Capacity (TIBC) 

X 

X 



TABLE 3-1 
(continued)  

T a u  Freauncv 
Test Baselins Routine- m r k s  

7 .  Urinalysis X X 

Appearance 
Color 
PH 
Ketones 
Direct ,Bilirubin 
Total Bilirubin 
Glucose 
Blood 
Urobilinogen 
L. Esterase 
WDC 
RBC 
Casts 
Mucus 
Bacteria 
Eiptherlial 
crystals 
Yeast 
MCG/DL 

8 .  Morphology (Present, 
Absent, Unknown) 

Anisocytosid 
* Poikilocytosia 

Hypochromia 
Polychromasia 
Basophilic stippling 

X x 



TABLE 3-1 
(continued) 

Testincr FreWncv 
Test Bnseline ut- Other Remarks 

9. Treadmill 

1. Vision Test (RCL) 

Near-Corrected and 
Uncorrected 

Far-Corrected and 
Uncorrected 

Peripheral (Visual Field) 
.Color 
Depth Perception 

11. Height and Weight 

I t .  Blood Pressure 

13. Pulse (resting) 

14. Temperature (Oral) 
Fahrenheit 

15. Pulmonary m c t i o n  Test 

X 

X 

X 

X *Only if: 
oAbnorma1 EKG 

(except sinus 
bradicardia, 
unless an 
otherwise 
healthy 
person) ;  or 

o History of 
angina: o r  

o H f s t o r y . o f  
myocardio 
infarction 
(MI): or 

o History of 
cardiac 
surgery. 

X 

X 

X 
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OPERATXNG PROCEDURE NO. B8-502 

502.1 INCIDENT REPORTS 

All health and safety i n c i d e n t s  t h a t  occur during field 
and laboratory activities associated with investigations and 
remediation of sites containing hazardous materials must be 
reported to management. 

502.2  DEFINITIONS 

A health and safety incident is any event listed below: 

0 Illness resulting from chemical exposure or unknown 
causes. 

0 Physical injury, including those that do not require 
medical attention. 

0 Fire, explosions, and flashes resulting Zrom activities 
performed by WCC and its subcontractors. 

o Property damage resulting from activities perfonned by 
WCC and its subcontractors. 

o Vehicular accidents occurring on-site or vhile travelling 
to and from sites. 

0 Infractions of safety rules and requirements. 

o Unexpected chemical exposures (indicated by irritation of 
eyes, nose, throat, or 8kin).  
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502 . 3 REPORTING PROCEDURES 

502.3 . 1 REPORTING FORMAT 

I n c i d e n t  r e p o r t s  shall be prepared by complet ing Form HS- 
502.  This form may be obtained from any WCC h e a l t h  and safety 
o f f i c e r .  

502.3.2 RESPONSIBLE PARTY 

Reports  o f  i n c i d e n t s  o c c u r r i n g  in t h e  f i e l d  s h a l l  be 
prepared by t h e  s i t e  safety o f f i c e r  o r ,  i n  t h e  abaance of the site 
safety o f f i c e r ,  t h e  supervis ing f i e l d  e n g i n e e r ,  witness, o r  
injured/exposed individual .  

502 . 3 . 3 FILING 

A r e p o r t  must be submitted t o  the h e a l t h  and s a f e t y  
o f f i c e r  o f  the b u s i n e s s  u n i t  t o  which t h e  p r o j e c t  manager be longs  
wi th in  24 hours of each inc ident  i n v o l v i n g  medical t rea tment .  I n  
t u r n ,  t h e  h e a l t h  and safety officer must d i s t r i b u t e  copies of the 
r e p o r t  t o  t h e  c o r p o r a t e  h e a l t h  and safety a d m i n i s t r a t o r  and t h e  

c o r p o r a t e  h e a l t h  and safety o f f i c e r .  When an i n j u r y  or illness is  
r e p o r t e d ,  t h e  b u s i n e s s  u n i t  h e a l t h  and safety o f f i c e r  must deliver 
a copy o f  t h e  report t o  the indiv idual  i n  charge of personnel 
affairs so t h a t  a Worker's Compensation Insurance  Report can  be 
filed if necessary .  Reports must be received by personnel  w i t h i n  
4 8  hours of each q u a l i f y i n g  inc ident .  

/H&S2 
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FORM HS-502 
wc HEALTH AND SAFETY INCIDENT REPORT 

Project Name: 

Project Number: 

Date of Incident: 

Time of Incident: 

location: 

PROJECT NAME: 

TYPE OF INCIDENT (checi< all applicable hems) 

LOCATION: 

DESCRIPTION OF INCIDENT (describe whnl happened and possible cam. Identify lndhridrralr tnvdved, 
witnesses, and their affilhtlons; and descdbe omeqoney or corrective actrorr taken.) 

Reporter: 
Prlnt )Jlma Signature Daw 

Reporter must d e l b  thb re 
reponed Incident for mod rcsoR tm!mer~~ cases and wUhin fivo days for other brcldmts. 

to the Oporn!hg Unk Harfth & WeQ Ofkw wfWn 24 hwrr d tho 

Distribution: 
Corporate Heatth and Safety Mmtnbtntor - - Corporato Hdth and Safety Otfkar 

- Perronnd Office (medical trearment cams ody) 
- Project Marmger 
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EMERGENCY ALARMS 

A 

CIVIL DEFENSE 
WARNING ALARM 

CIVIL DEFENSE ATTACK 
ALARM 

WARNING J SOUND I 
HIGH FREQUENCY .&LOW ?UBh@DRESS 
PITCH STEADY TONE ,. INSTRUCJloN&, BLDG 

WAILING S I R E d  / 
,/ ,' ANNOUNCEMENTS 

FOLLOW PUBLIC ADDRESS 
' ! 'INS'TRUCTlONS 

I I .  \ I 

GLOVEBOXOVERHEAT 
ALARM 

FIRE ALARM I BELL I WSCUAf€AREA I 

WAVERING TONE >&LOW BLDG INSTRUCIION 
{* - ----..+ VENTILATION SHUTS OFF 

GENERAL FIRE 
PLUTONIUM/URANNM 
PROCESSING -z. 

I CRmCALITYALARM I WAILING TOhk*<I EVACUATE BLDG k ASSEMBLE 
Yv EVACUATION AREA 

EVACUATE AREA 

- 

SAM ALARM I I WAVERIN&~=-  +ouow BLDG INSTRUCIIONS 
\ /  VENTILATION SHUTS OFF 
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INTERlM PLAN FOR PREVENTION OF 
COhTAMDU” DISPERSION 



INTERIM PLAN FOR PREVENTION OF 
CONTAMINANT DISPERSION 

OaJEcrrvE 

Tbe objective of this Interim Plan for kent ion  of Corr taminant Dispasion (IPPCD) is to 
establish procedural requirernmb to mitigate potential h a n d ,  on an interim basis, to pawns 
located offsite as a result of contqact with d o n s  resuiting from intrusive remedial 
investigation activities. 

SCOPE 

Procedural requirements identified herein are applicable to catah  intrusive d o n s  taken at 
the 16 Operable Units (OUs) as part of the W/RI a&ties described in the Interagency 
Agreement (LAG). Intrusive activities which tall within the scope of this IPPQ) are those with 
the potential for producing appreciable quantities of ruspended padadate, prinrarity through 
mechanical actions. Intrusive activities potentially ~llocep~i'e to producing appmchble 
quantities of suspended partiadate indude: 

Additionally, heavy vehicular traffic asochtsd with intrusive RF'I/RI activities rhrll be 
considered susaptWe to producing apprsEipMe quantities of suspended prthhtc By 
contrast, activities such aa surface soil sampling with hand implements arc not 0oLuidettd 
sauceptiile to producing appreciable quantities of suspended partinrkte. 

Procedural requirements identified hemin must be d u a t c d  on a cue-tyum buir to 
determine their potential impaa on 0 t h ~ ~  IAO objdetiver. For aampiq it is possible that 
applying certain dispcnion tacbniquca, such u w d q  could ampromk sample mtegrity and 
limit the usefulness of the data for which the sampling wm intended. 

The p d d  requirements identified in the IPPQD dull remain in effect until the final 
PPCD is a ~ m d  or until modifications ue substantiat& approved, and documented in the 
Site Specific Health and Safety Plan (SSHBrSP). 



RESPONSIBILITY 

The EG&G RFI/RI Projtct Manager (PM) shall be responsible for assurhg that &ties 
anducted at hislher OU are performed in accordance with the rquk.uncnts identified herein. 

The Remedial Projects Division (FLPD) Manager will bc responsible for follow-up and auditing 
the PM. 

PROCEDURAL REQUIREMENTS 

A pre-startup activity review shall bc conducted by the PM and the Actbity Field Supervisor 
to evaluate the potential for particdate emissions to create hazardous conditions. If the activity 
is being performed by non-EG&G personn4 the subcontractor's Activity Field SupervisOr shall 
participate in the review. 

The pre-startup activity review involving intrusive &ties where thae is a sigdimnt potential 
for producing appreciable quantities of suspended particulate shall be documtntcd by 

(Hsp 
6.01). HSP's 6.05 and 6.01 are attached. 
completion of a Radioloa"&S W m  (HSP 6.05) and an 

If the review establishes that there is a sigdkant potential for producing appreciable Qusntities 
of suspended particulates that could ueate hazardow conditions, the tpdk procedural 
rqukements identified Mow shd govan the adfity. 

SPECIFICREQUIREMENTS 

Activities where therc is a tigdicant pottntial for producing appreciabie quntitiu of 
suspended particuIates shall not be con- when the fallowing conditions aist 

Soil moisture amtent less than r5% in areas where major amvation or scraping is 
planned as measured with a soiltest 'speedy Moisture Teste? or an eQuivaient 
instrument. 



\ 

0 In the special case of excavations, the top 6' of soil will bc moved (& scrattd) and 
placed in a low pile and covered with a tarp or other suitable covering to prevent 
ruuspension of particulates. The width of the scraped zone shall be wide enough to 
accommodate the expected volume of mil &om the excavation, without aming into 
contad with unacavated adjacent surhce soil. 

Air quality monitoring requirements for i&tics where there is a risnificant potential for 
producing appreciable quantities of suspended partidate indude the following: 

Site perimeter and community Radiological Ambient Air Monitoring Program 
(RAAMP) monitoring. 

Local monitoring of Respirable Suqjended Particulate (RSP) at individual activity 
worksites shall be conducted using a "SI "Piczobaiance' Model 3500 Respirable 
Aerosol Mass Monitor, real-time instrument. Local RSP measurements will be used 
to guide the PM's evaluation of the potential hazards associated with activity related 
emissions. Tbe threshold RSP concentration for autailing intnrsiVe .ctiVitier wiU be 
6.0 miUigrams/cubic meter (mg/m3). 

Additional worker health and safety monitoring as rquired by the SSHBrSP. 

Additional requirements that govern acthities where there is a dgn%cant poteatial for 
producing appreciable quantities of nupended particulates that could umte hazardous 
conditions include the following: 

Acass paths leading to activity sites that are not on readwasy will k watered to 
prevent the generation of partidates from vchiariar traffic during a- and egress. 



Aaivity specific rqukernents WilI be evaluated periodically to determine thek efftaiVeness at 
preventing dispersion of con taminants. Modifications to these rqukcxnents will be doaunented 
in the SSHBrSP. 
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VINYL CHLORIDE 
RlWD: 1007 

R.U.: 62.W IsslEo: 2/15/84 

W L E R :  SOCID 5oRBasT NBE 
(2 tandm t*, uch w i t h  150 ng 
activated coanut dunorl) 

fLW RATE: 0.0s Vlafn 

VW-IIIN: 0.7 L 
-Iux: s L 

S " T :  separate primry and brdnp ttrber 
and cap Mch 

sum€ STABILITY: 10 byr @ 2s .c 

BUNKS: 2 to 10 field blanks per set 

1007-1 



. 
CETHDO: 1007 VINYL MLORIDE 

7 .  Transfer the charcoal frun the front and back trrbat to sewrate vials. 0i-M the glass 

8. A l l a r  to stand fo r  30 atin, uith occasional r g i k t f m .  kulyze the -le within tha next 
wol and foa plugs. Seal tk vials w i t h  m t u a  clrps i d i a t e l y .  

-in period. 

CALIBRATIOW AND QUALITY CMTROL: 
9. Cdlibratc w l t h  a t  least five rrwltlng standards wvering the r.ng, O.OOO2 to 0.2 ag per 

-le. 
a. Add knam rnarnts o f  ul ibrat ion stock mlut!on to C52 i n  1- voluotr ic flasks and 

dilute to the mrirs, using serial dilutlcm as .p9mprhk. 
WTE: Clodring rtrndardr u n  be storrd a t  -20 % for at  h s t  thrrc days. 

b. ku lyzc wther with -1.t urd b l a h  (rtqr 12 Md 13). 
c. -re calibration gr@s of  peak a m  w. qJantity h) o f  vinyl chloride W e  and 

m k  area vs. quantity (ng) per injection. 
10. [ktennine desorption cfficimcy (DE) at  l u s t  olrcc fa uch l o t  o f  ctvrcorl usd i n  tb 

Calibrdtkm range (step 9). Pvupan thm t&os a t  wch of fin levels plus thm r d i a  
blanks. 
a. Prepdm t h m  afmspkms o f  vinyl chloridc i n  a i r  by Injecting 6.01, O.oB, ud 0.2 d 

vinyl chlorich ps into 10 1 a i r  tn Tedlar hgs. 
appnuimtcly 2.6, 21 and S2 mgh'. 

The msul thq amanttatkms rn 

b. Following steps 1 thmugh 4,  -le theS@ a- Kcordtng to the fo l lw ing  tdyIc: 

Cancen t r a  t ion 
i n  &g (mg/m*l 

2.6 

21 

52 

Vol Lllc Qwntlty of 

0.8 0.002 
2.2 0.006 
0.8 0.017 
2.2 0.016 
2.5 0.13 

srrpled (1) Vinyl C h l a i b  (rrg) 

Obtain t h m  rnpltr at  uch lml. 
c. (ksorb (steps 6 thrwgh 8) md -1- mUrr with Wing ttnbrrds (8- 12 ud 

13). No vinyl &lorib shwld k f d  QI the back tukt. 
d. Analyze the atamphems i n  thr bags (rtqr 12 urd 13) using 1 4  gas -la. krrd fm 

the ulIbratlorr grrph tho qmntity (ng) pw injution, aich fm a 1 4  InJaetim of gm 
i t  numr iu l l y  -1 to the cwmtrrtiar in  .o/.*. 

blank (e),  th awmtrat ion of vinyl drlorib in tho tynthrtic atrprph.m (G, 
RQ/ai3), a d  uw VOIW of air 

.. CIleulate DE frun thr YS hJ) of vinyl c h l o r i b  QI t h  fmt t& mf), ow awmge 

W, 1): 

f. Pmpara a graph of DE n. mtt found cwf - I). 

u l i b r a t h n  graph and OE graph am i n  antml. 
11, kulyn thme qurlity mtml blind spikes urd tJbme -1-t spikrt to .m~rr thrt th, 
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ORGANIZATIONAL STRUCTURE OF ROCKY FLATS 
PLANTHEALTHANDSAFETYACTImES 



.. . 

CHAPTER 2 

ORGANIZA7iONAL STRUCTURE 

2 . 1  Plant Orginltrtlon 

Emlronmental restoration activities at the R&y Fiats Plant (RW) are directed by the 
Associate General Manager for Envlronmental Restoration (ER) and Waste Management (see 
Figure 2-1). ER Program Activities (CERCIA ud RCRA responsa rctbns) Involve the folbwing 
ER Dtvvisions: 

0 Remediation Programs Division (RPD) 
0 

0 

0 

0 

Environmental Monitoring and Assessment Division (EMAD) 
National Environmental Policy Ad Division (NEPA) 
Clean Water Action Division (CWAD) 

Clean Air and Environmental Reporting (CAER) 

(See Figure 2-2 for the organizational structure of the Environmental Restoration 
Department.) 

Heafth and Safety (Has) acthrjtles at the RFP are under tJm direction of the Associate General 
Manager for Suppon Operatfons (see Figure 2-3). ER P-nm Acrivitler rscehre urpport 

from the foilowlng H&S divisions: 

0 Radiological Opontlons 

0 

0 IndustrW Hygkno 
0 Radlologkal Engineodnq 
0 ocqstionrl Harm 

0 Occupational safety 

Health ud Safety h a  Engineefing 
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Facilities Engineering (FE) and FacWtles Project Management (FPM) also provkb support lo 
the ER program activities. FE's rde b to provide ongfneetfng designs, oversight, and 
management of design projects. The Project Engineer (PE) from FE d i r w  all project design 

activity, ensures the user's technlcal requirements are met. ensures conformance with plant 

design standards and obtains design concunem from RFP technlcai support groups (e.g., 

Faciiities Quality Engineering, Design Verificatkn Engineerhg, Rre Pro!ec!bn Engineering, 
Plant Electrical and Plant UUlftiet Engineering, Operations, Malntenana md Utilities . 

Management, etc.). FPM administers the Implementation of engineering desj~ns through 

Construction Management (CM). CM, t branch within FPM, b ntpontible for W t i n g  ER with 

obtaining approval for work permits for hnd uu ud wbrk rCtMtim, Itd for 

managing/coordinating general construction tmtntctoo, and th8ir quality of work A 

Construction Coordinator, identified by CM, is responsible for cwdnatlfQ with various 

departments within the RFP to obtain permits, otcor13 8nd 8ccom fuStiAcatbn br adition to 

other supporting functions, as needed by Subcontfadon. 

Appendix IV contains a list of RFP depanmenB or divisions that are mentioned in this Plan along 

with available phone numbers and contacts. 

2 . 2  Responsibilities of Indlvidurls 

2.2.1 Division M8nagert 

Environmen!al Restoration md  Health & Safety division mmagen 8rr msponsible for managing 

programs and supervising pmjec! mmagen in the bnplemntrtbn Of Efl 8nd Has rctbities. 

2.2.2 Envlronmrntrl Re8tontfon H r d t h  and Srfrty Omc8t (-8 w t h )  

The Environmental Restoration Health and S8fety Otlicer (ERHSO) b re- for managing 

and implementhg the ER Health and Safety Program. Emdronmrntrl Rommtkn h responsible 



for project planning, contra'cting, and managing ER pro@cts, therefore, the ER HSO wiJ1 ensure 
the a Site-specffic Health and Safety Plan b wrttten for each Operable Unit: ensure that 

subcontractors prepare the- or task-spec& health and safety plans for approval: and provide 

support to project managers in the area of emrironmental h e m  and safety through hUher 
rxpertise and that of the emrfronrnental support dhrlskns. 

2.2.3 Remedirtfon Ptogfrms SI10 Project Urtuger (Brook Wilson) 

The RP Site Project Manager k the direct line wprvlsor respnsble for project work on a 

desJgnafed ER site. Huthe report3 dhctty lo the RPD Manager. The RP me PmjeU Manager 
has overall control and te~ns lb l l i t y  for the management of the prOied, tndudlng enforcement 

of health and safety requirements. The Project Manager b the sing1egolntofcont8ct for 

hplementlng ER's needs and requirements through the PmJed Administrator. 

2.2.4 Health I S8faty Lhl8on OfffC8r (MM Sasaone) 

The H8S Ualson Otncer is assigned from *e Occupational Safety D M b n  to the Envfronmental 

Restoration Oivfsion to $ewe as !he central polnt-ofcontact for supporting the ER Prognm for 

all operational health and safety needs. The Ha$ Ubon Officer mports to tho Ocarprtbnrl 

Safety Division Manager and hteracts dimafy with the ER Site Project Muugen and the ER 
Health and Safety Officer. Hahe also supervises the EG&G Site Hem 8nd akty Coordinators. 

The H CL S Liaison Officer has the following nsponr;lbllltier: 

0 Coordinates health and safety sahdtios wfth the ER HIS Officer 8nd the ER Site 

Project Mmagan 
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o Coordinates -approval of Slte-specific (Task-Specific) Health and Safety Plans 
prepared by Subcontractors and their lower-tier subcontractors with all health 

and safety disciplines 

o Performs perfodic health and safety audits ud inspections of the subcontractor 
health and safety programs, and proOram doanentation 

2.2.5 Site Health 8nd s8fOty CoOrdiMtOt (Brian F i e l d i n g )  

A Site Health and Safety Coordinator (SHSC) Wm be awned from the Health and Safety 
Department by the Health & Safety b i s o n  Officer to memo H8afth urd Si!fe?)’ Plan 

implementation a! each Operable Untl. The SHSC will report b the H&S Usison Officer 8nd will 

keep the RP Slte Project Manager informed of health a d  safety nlrted aclMtles on the site. 
The SHSC has the following responsibilities: . 

Oversees EGLG and subcontractor work to ensure that the requhmenls and 
principles of this HSPP and the Slte Specific HSPs we folkwed, 

Performs audits for proper and appropriate use of PPE, monitoring and 

decontamlnattbn procedures, access control 8 d  tsqaakad doarmentation, 

Alerts the ER Site Project Manager and the HIS U a k n  Mflcer of health and 
safety violations at the ER remedial prof- work slte, 

Coordlnatet with appmprfrte health and safety dMsbnt to p v k h  for radiation 

monttoring, medkal rurvdlbnco, ornor~any nworuo, hduttrirl hygiene 

support urd HIS engineering support 
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