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EXECUTIVE SUMMARY

As part of the Environmental Restoration Program sponsored by the U.S. Department
of Energy's Office of Environmental Restoration and Waste Management, this plan has been
developed for the environmental sampling eftbrts at the '7500Area Contamination Site, Oak
Ridge National Laboratory (ORNl.,), Oak Ridge, Tennessee. This plan was developed by the
Measurement Applications and Development Group (MAD) of the Health and Safety
Research Division of ORNL and will be implemented by ORNL/MAD.

Major components of the plan include (1) a quality assurance project plan that describes
the scope and objectives of ORNL/MAD activities at the 7500 Area Contamination Site,
assigns responsibilities, and provides emergency information for contingencies that may arise
during field operations; (2) sampling and analysis sections; (3) a site-specific health and safety
section that describes general site hazards, hazards associated with specific tasks, personnel
protection requirements, and mandatory safety procedures; (4) procedures and requirements
for equipment decontamination and responsibilities for generated wastes, waste management,
and contamination control; and (5) a discussion of form completion and reporting required
to document activities at the 7500 Area Contamination Site.

xvii
=



1. INTRODUCTION

1.1 INTRODUCTION

AspartoftheEnvironmentalRestoration(ER)ProgramattheDepartmentofEncrgy's
(DOE) Oak RidgeNationalLaboratory(ORNL),locatedinOak Ridge,Tennessee,thiswork
planhasbeendevelopedfortheenvironmentalsamplingalongwastedrainagelinesinthe
vicinityofthe7500Area ContaminationSite.The siteislocatedinMeltonValleynear
ORNL gridcoordinates(measuredinfeet)N18,100_ndE32,400,northoftheRadiochemical
EngineeringDevelopmentCcnter/I-lighFluxIsotopeReactor(REDC/I-IFIR)andwe.stofthe
REDC/HFIR ac.ce_road.The areaofinvestigationbeginsapproximately100ftnorthofthe
contaminationsite,extendssouthwardthroughthecontaminationarea,andfollowsthewaste
linesacrossthe unpavedparkinglot,endingattheasphalt-coveredparkinglot,a total
distanceofapproximately600ft.The areabetweenthecontaminationsiteandthevalvepit
northwest of the site will also be investigated, as will the ditch on the east side of the
REDCMFIR access road at the site. The approximate positions Gf proposed sample locations
are given in Fig. 1.1. Exact sample locations will be, determined by Engineering.

1.2 SCOPE AND OBJECrIVES

This environmental sampling effort will be implemented to identify (1) radiolo_l
hazards that could affect the health of the human population, (2) the chemicals present at
the point believed to contain the highest concentration of contaminants, and (3) the type and
the location of any radiological contamination. Sampling methods and procedures will be
presented in Sect. 4; analytical methods will be outlined in Sect. 7. The health and safety
section (Sect. 16) specifies procedures for the safety of the sampling team and others
associated with this investigation. Potentially hazardous constituents that might possibly be
associated with this sampling effort are identified, to the best of our ability, in Sect. 16.3.3.

1.3 QUAISIN ASSURANCE PRO/FCT PLAN

A qualityassuranceprojectplan(QAPjP) isincorporatedintothisdocumentin
accordancewithelementsdescribedintheInterimGuidelinesandSpecificationsforPreparing
QualityAssuranceProjectPlans.tSection15(AdditionalNQA-I Elements)ofthepresent
documentalsosatisfiesrequirementsof theQualityAssuranceProgramRequirements./'or
NuclearFacUities(NOA.I).2 The QAPjP specifiestheorganization,responsibilities,and
proceduresforthesafecompletionoftheprojectandforcompliancewithregulations.

1
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2. PROJECT ORGANIZATION AND RESPONSIBIL_

Health and safety aspects of this doc,ament conform to the Occupational Safety and
Health Administration (OSHA) Standard 29 CFR 1910.120) as defined by the final rule of
March 1989 and supplement to the final rule, April 18, 1991. ORNL Measurements
Applications andDevelopment Group (MAD) will designate the site health and safety officer
(SHSO) and alternates, who will implement, monitor, and enforce the plan. Ali health and
safety personnel assigned to this effort, as well as auxiliaryhealth and safety representatives,
are listed in this section; responsibilities are listed in Sect. 16.1. The emergency contingency
plan and ali associated numbers are listed in Sect 16.2.

Figure 2.1 is an organizational chart for management of the 7500 Area Contamination
Site investigative project. Table 2.1 is a listing of key project personnel and their affiliations
and phone numbers, including backups for key project personnel where appropriate. If
necessary, the site project manager (SPM) or SHSO may designate qualified alternates who
are not identified in the table to conduct their respective duties in the field.

2.1 ORNL ER PROGRAM MANAGER

The ORNL Environmental Restoration (ER) ProgramManager is responsible for overall
management of ORNL ER Programpersonnel and activities and for providing budgetary and
programmatic information to the central ER and ORNL plant management.

2.2 ORNL ER PROGRAM REMEDIATION MANAGER

The ORNL ER ProgramRemediation Manager is responsible for remedial investigation
efforts at ORNL, including scheduling, budgeting, project management oversight, and
reporting.

i

2.3 ORNL ER PROJECT MANAG_

The ORNL ER Project Manager is responsible for managing and coordinating field
activities associated with the 7500 Area Contamination Site investigation. Development and
implementation of investigation efforts include

1. coordinating the support personnel required for field actMties,

2. notifying the Laboratory Shift Superintendent of plans and scheduled activities,

3. obtaining required documentation and permits,

4. ensuring that ali support personnel have an up-to-date medical examination and are
placed in the Respiratory Protection Program if necessary,

5. oversight of sampling activities, and

6. determining and communicating site project objectives.
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Table 2.1. Key project personnel and affiliations

Rospons_iUty Name Telephone

ORNL Technical Project Oversight Ray Foley 574-1777

Alternate Technical Project Oversight Debbie Roberts 574-5836

ORNL Site Project Manager (SPM) Peggy Tinct 574-5379
or on site

Alternate SPMs Ray Foley 574-1777

Site Health and Safety Officer (SHSO) Paul Abston 576-7362
or on site

Alternate SHSOs Glen Corer 576-7362

ORNL/MAD Analytical Project Manager Terry Hatmaker 574-9940
(APM)

ORNL/MAD Group Leader Dick Swaja 576-5212

ORNL/MAD Quality Assurance Officer Richard Mathis 574-5832

ORNL ER Program Manager Ken Cook 576-0311

ORNL ER Program Remediation Sid Garland 574-8581
Manager

ORNL ER Project Manager Ray Gaddis 576-0224

ORNL ER Quality Assurance Pete Schrandt 576-9926
Specialist

Industrial Hygiene Ann Saulsbury 576-5064
HAZWOPER Pager number 564-5805

Industrial Safety J.D. Miller 574-6680

Radiation Protection Hal Butler or 574-6692
Ron Mlekodaj 574-4996

HP Technician by Area of To be determined 574-0371
Responsibility

ER Field Coordination Manager Charles Clark 574-8268

ORNL Waste Management Operations Tom Scanlan 574-4562

Office of Environmental Compliance & Bill Alexander 574-8770
Documentation (Spill Containment)

Laboratory Shift Superintendent 574-6606



2.40RNIJMAD QUALITY ASSURANCE OFFICER

The ORNI.,/MAD Quality Assurance Officer (QAO) is responsible for the following:

• assisting the SPM in resolving quality-related issues;

• reviewing QAPjPs;

• reviewing project plans and procedures to eiLsure that ali a_pects of quality requirements
have been adequately considered and addressed;

• conducting quality surveillances (see Sect. 10), as necessary, of ORNL/MAD activities to
verify and document compliance with establi_;hed procedures; and

• following up corrective actions associated with audit or surveillance reports.

Quality-related reports for ORNL ER Program projects will be provided to the ORNL
ER Program Remediation Manager.

2.5 ORNL ER QUALITY ASSURANCE SPECIALIST

The Quality Assurance Specialist (QAS) is responsible for the following items:

• assisting the SPM to resolve quality-related issues;

• reviewing and approving QAPjPs;

® reviewing project _,lans and procedures to ensure that ali aspects of quality requirements
have been adequately considered and addressed;

® conducting quality audits and surveillances (see Sect. 10), as necessary, to verify and
document compliance with established procedures; and

• following up on corrective actions associated with audit or surveillance reports.

Quality-related reports for ORNL ER Program projects will be provided to the ORNL
ER Program Remediation Manager. The ORNL ER QAS will compile ali quality-related
reports, audit findings and surveillance observations, and coordinate with other members of
the quality team to ensure that each member receives the appropriate information.

2.6 RESPONSIBILITIES OF THE SPM

"lhc SPM is responsible for oversight of the entire environmental samplingeffort. He/she
will be responsible for site acce._ibility, safety, quality assurance.(QA), and waste management
andwill delegate further responsibilities to other members of the ORNL/MAD sampling team
that arc determined to be qualified by the SPM. Responsibilities of the SPM require him/her
to access ali zones (support, contamination reduction, and exclusion) (see Sect. 16.5 );
therefore, he/she may potentially be exposed to ali hazards associated with ali duties at the
site. Prior to entcring the contamination reduction zone or exclusion zone, the SPM shall don



the protective equipment required by the SHSO for activities within that area of the site.
Specific responsibilities of the SPM are listed below.

1. coordinates site operations, including logistics;

2. interfaces with plant and project personnel;

3 assists the SHSO when necessary;

4, participates in site characterization activities;

5. assures that ali quality-related activities are conducted in acaordance with prescribed QA
procedures;

6. notifies appropriate personnel of work schedules;

7. maintains and controls ali site records (maintains training records on-site);

8. determines in-field procedural variances in response to changing site conditions (see
Sect. 13.2);

9. documents and reports unforeseen site changes and corrective actions; and

10. coordinates waste disposal following procedures established by ORNL ER and ORNL
Waste Management Operations.

2.7 RF_PONSIBILITIE_ OF THE ORNL/MAD ANALYTICAL PROJECT MANAGER

The ORNL/MAD Analytical Project Manager (APM) coordinates the sampling and
analysis for this project with the analytical laboratory. The APM ensures that the proper
analytical methodology and quality assurance/quality control (QA/QC) is implemented.



3. QUALITY ASSURANCE OBJECTIVES
FOR MEASUREMENT DATA

The procedures in this comprehensive work plan have been written to ensure accuracy,
precision, completeness, representativeness, and comparability of field monitoring, procedural
activities on site, and the resultant atzralytical data. QC Level 1114will be required tor the
analytical data. The precision and accuracy of analytical methods outlined in Sect. 7 are
provided in Table 3.1. The values in Table 3.1 represent the total of the historical data

currently available to the U.S. Environmental Protection Agency (EPA). Level I*
instrumentation (see Tabl_ 3.2) will be employed for fie!d monitoring activities.

Table 3.L Sumnm_ of precision, accuracy, and completeness criteria for
soil sample analytcs

Criteria
,,mammmmmmmam_'- .......... __ -- --

Precision Accuracy Completeaess

Analytes _ Technique _ (%RSD) ° (% Bias) (%)

Volatiles

Chloroform Purge & 8.0 -0.1 90%
1,2-Dichloroethane trap GC/MS 13.1 + 11.1 90%
Dibromochloromethane " 35.0 -12.0 90%
Benzene " 32.1 -10.3 90%
Bromotorm " 16.6 -12.1 .90%
2-Hexanone " 16.6 -45.5 90%
Toluene " 13.8 + 13.7 90%
Chlorobenzene " 21.2 + 13.2 90%

Semivolatiles

1,4-Dichlorobenzene G C/MS 27 -51 90%
Nitrobenzene GC/MS 21 -48 90%
Isophorone GC/MS 24 -47 90%
2-Nitrophenol GC/MS 35 -36 90%
2,4..Dichlorophenol GC/MS 31 -59 90%
1,2,4-Trichlorobenzene GC/MS 28 -43 90%
Penta chlorophenol GC/MS 17 -48 90%
Pyrene GC/MS 25 -15 90%
2-Methylnaphthalene GC/MS 26 -42 90%
bis-(2-Ethylhexyl)phthalate GC/MS 33 -2 90%
Phenol GC/MS 38 -27 90%
Acenaphthylene GC/MS 26 -27 90%
Diethyphthalate GC/MS 16 -20 90%



......... _ ..... Table 3.1 (continued)

Criteria

Precision Accuracy Completeness
Analytes .... Technique (% RSD)`" (% Bias) (%)

._ i, ,,,,i __ ___ , __ _ ,,

Metals

Aluminum ICP 14.4 -79.8 90%
Cadmium ICP 33.3 +2.9 90%
Calcium ICP N.A. b -4.2 90%
Chromium ICP 7.8 -6.1 90%
Copper ICP 11,? -2.5 90%
Iron ICP 10.7 -27,0 90%
Lead Furnace AA 9.2 -2.2 90%
Magnesium ICP 7.5 -10.6 90%
Manganese ICP 9.4 -15.1 90%
Mercury Cold vapor 25.0 -9.1 90%
Nick,le ICP 15.0 -17.0 90%
Tin ICP 44.1 N.A.b .90%
Zinc ICP 5.8 -6.2 90%

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

"Percent relative standard deviation.
bNot available.

Source: Quality Control in Remedial Site Investigation: Hazardous and Industrial Solid Waste
Testing, Fifth Volume, ASTM STP 925, C. L Perker, Ed., American Society for Testing
Materials, Philadelphia, 1986.
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4. 7500AREA CONTAMINATION SITE
SAMPLING PROCEDURF.S

Sampling activities at the 7500 Area Contamination Site will include the collection of two
types of samples: chemical and radiological. Three different methods may be employed fbr
the collection of sample material for analytical interpretation: (1) stainless steel T-handled
barrel auger, (2) stainless steel split spoon, and (3) stainless steel trowel or scoop for shallow
samples. Ali personnel-protective equipment and clothing requirements for workers on this
investigative site can be found in Sect. 16.6 of this document.

Duplicate samples of soil will be collected, using the procedures described below, and
analyze.xifor ali site-speci,ftc analyte parameten. The number of duplicate samples collected
should equal ~ 10% of the total number of samples collected. Results from these duplicate
samples -_ll not be used solely to judge laboratory performance; this is a reconnaissance soil
sampling program in which an assessment of sampling var/abilitywill be useful.

4.1 ESTABLISHING SAMPLING IX)CATIONS

For the collection of soil samples destined for chemical analysis, a single sampling
location, determined by ORNL ER, will be established within the confined, plastic-covered
area along the REDC/HFIR access road (,see Fig. 1.1). The samples will be.collected as close
to the waste lines as possible at depths even with or below the lines. For the collection of soil
samples destined for radiological ana|ysts, both biased and systematic sampling locations will
be established. Shallow surface biased samples, to depths of -12 in., utilizing a breaker bar
or auger, will be c_tlected at hot spots identified during the surface gamma and beta-gamma
scan reccntty conducted by ORNL/MAD. Systematic samples will be of two types:

' (1) subsurface soil samples, to depths of 2 to 6 ft, utilizing either the split spoon tube or the
barrel augefing system with intervals of 50 ft between sampling locations and, (2) shallow
punch holes, to depths of - 12 in., made with a breaker bar or auger at the midpoints of the
50-ft-sample intervals or 25 ft from the last deep sample. The hole will be. checked with a
beta-gamma detector and a gamma detector, and readings will be recorded on the Hole
Logging and Sample Data Sheet (Fig. 4.1). The soil removed from the hole will be checked
for radiological contamination, and readings will be recorded on the same data sheet. If the
beta-gamma count rate in any of the shallo,w holes ts 50% greater than the surface reading,
or if contaminatiort is detected in the soil removed from the hoZe, that hole will be further
sampled by mea_ of the split spoon to a depth of 2 to 6 ft, the depth depending upon
subsequent readings in the hol,e. A water sample will be collected, after a rain, at the culvert
next to the construction a_ road and analyzed for radiotogical contamination.

4.2 SAMPLING PRO(.'I_URP._"SUSING A BARREL AUGER

TbRsprocedure de.s,cribestl_emcthed used for collecting subsurface so_lsamples using a
manua:lly operated barrel auger. "lhis procedure can be found in F.SH/Sub/87/27/106/l_5
Sect. ESP 303-2. ThLsmethod of collecting soil samples/s best employed in soils with little
or no gravel. A barrel auger _ used to penetrate sol[ to a de,sired depth and obtain a soil
sample. The auger conshts of a barrel attached to an orchard bit. The bit cuts the soil and
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HOLE LOGGING AND SAMPLE DATA SHEET

DATE: SURVEYORS:

PROPERTY: INSTRUMENTS:

i

HOLE NO, GRID LOCATION:

y SCIN'r. L@GGING DATA Ply LOGGING DATA SAMPLE

_'_"'_ t__

DEWrH Shielded Urur,hHHOed DEPTH Shielded UnshietOeO NO.
( ) CTS/ CTSl ( ) CTS/ CTS/

, !

t ,,i

l

I

i 't

t_ 1 " '-

,__

)

! ', _ .....
! _ i ii

.....' ...... ]ii i
. ..... _:P= .......... , . _ iii I ....... _ .,. :: ........... L 111 QII I1_ ' .............. : _ ............... _=_ _-- .JJ .............. :

UCN 18'782 (3 3--921

Fig. 4.1. Hole Logging and Sample Data Sheet.

'1"= 1_'1'' '1' i1¥_=1r,illrTl'pi,p = nl,llp,I,pl,Ir ' Irl, ,,r,,=,,' qlll_lt lilt TM In "" '" _'ll=lll ' t1'" ,t_p li TM r_=_ _,, '11""_'_' i ,_l 'IdH 'llIlI' =III TM ' ' _1 r,',3" _ ' rlPllrl,I.... _' "lH' Irptvl*'di" II II tlllJ '11'' II'f, rl
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the cuttings are forced into the barrel. The barrel holds the sample and prevents contact of
the sample with the sidewalls of the borehole, which eliminates the potential for cross
contamination of the soil sample with other parts of the borehole. The method is designed
to collect a shallow soil sample (0 to 6 in. maximum depth per barrel auger). Multiple
augering, with the addition of extension poles, can result in the collection of deeper samples.
Continued augering and collection of soil is required until enough soil has been retrieved for
analysis. NormaUy, four barrel augers of soil are required to provide a sufficient sample for
ali the analyses that are required.

Down hole, borehole logging will be conducted for lhe detection of both beta and
gamma radioactivity throughout the hole. For beta, the Bicron Analyst with the G-M side
window probe will be utilized. The probe will be wrapped in plastic and lowered to the
bottom of the bore hole. The probe will be raised slowly, and the readings will be recorded
(at the bottom and every 6 or 12 in. moving upward) on the Hole Logging and Sample Data
Sheet (See Fig. 4.1).

4.2.1 Equipment

o safety goggles/glasses
* stainless steel clay auger ( 3 in. i.d.)
, permanent marker
. stainless steel spoon or scoop
o stainless steel homogenizing pan (for soil samples)
, field logbook and data sheets
. stainless steel auger equipment
o sample containers

4.2.2 P_ure

1. Decontaminate or clean the sampler and ali down hole equipment prior to use according
to procedures outlined in this plan. (See Sect. 16.9.)

2. Follow sampling procedure ESP 303-2, "Soil Sampling With An Auger," Environmental
Surveillance Procedures Quality Control Program, ESH/Sub/87-21706/1, s for soil samples
collected at this site.

3. Take radiological surface readings at the spot to be sampled and record the pertinent
data in the field logbook or on the Hole Logging and Sample Data Sheet form.

4. Begin augering and continue until the desired sample volume has been successfully
retrieved.

5. Carefully remove the auger from the sampling borehole.

6. Carefully transfer the material from the auger bucket into a precleaned stainless steel or
onto a plastic sheet.

7. Scan the sample for radiological contamination and record the re.stdts in the field
logbook or on the Hole I_gging and Sample Data Sheet form.

8. Scan sample with the photoionization detector (PID). Collect the sample to be analyzed
for volatile organic&

9. Isolate any elevated radiological material, containerize, and submit for analysis.
Homogenize the rest of the sample with a stainless steel trowel or sampling tool and
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transfer the material to precleaned jars according to sample jar/volumes required for each
analysis (Sect. 4.6). The jars must be precleaned to EPA specifications.

10. If no elevated readings were found with the HNU or organic vapor monitor (OVM),
return any excess soil to the borehole, following accepted procedures.

11. Record ali data on the sample label and the chain-of-custody form (Fig. 4.2) and enter
the appropriate information in the field logbook.

12. Piace sample containers in cooler with frozen reusable ice packs (Blue IceO or
equivalent) for sample preservation and transportation. (Cooling will not be required for
soil samples destined for radiological analysis.)

13. Decontaminate each piece of sampling equipment as described in Sect. 16.9, F_quipment
Decontamination Procedures.

4.3 SHAIkX)W SURFACE HAND TROWEL SAMPLING

Shallow sampling of soil (depths of 0 to 6 in.) for radiological contamination will be
accomplished with a hand trowel. Procedures for sampling with a hand trowel can be found
in the Environmental Surveillance Procedures Quality Control Program, ESH/Sub/87-21706/1,
ESP-303-1. s The trowel will be composed of stainless steel and decontaminated prior to use.
This method is best employed for areas of known radiological contamination.

4.3.1 Equipment

® stainless steel trowel
• plastic sheeting
• paper towels
• sample jars
• sample labels
• indelible black ink marker
• cooler
• frozen reusable ice packs
• field logbook and data sheets

4.3.2 Procedure

1. Using radiological instrumentation, locate the area that is to be sampled.

2. Place a piece of plastic next to the sampling location.

3. Record the radiological readings in the field logbook or on the Hole Logging and Sample
Data Sheet form.

4. With vinyl gloved hands, dig a area about 6 in. in diameter and 6 in. deep; place the soil
on the plastic sheet.

5. With the trowel, mix and composite the soil to a manageable cor_sistency

6. To determine the areas of highest contamination in the soil to be sampled, scan it with
the pancake detector.
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ORNL/MAD CHAIN-OF-CUSTODY RECORD VERSION 1.5 PAGE OF __
OAK RIDGE NATIONAL LABORATORY, BLDG. 7503, MS-6382, P.O. BOX 2008
OAK RIDGE, TENNESSEE 37831-6382 TELEPHONE (615) 576-5212

SITE: SAMPLE TYPE CONTAINER lD:

DATE SEALED: SEAL TYPE SEAL NO:

SAMPLE lD L.OCATION DATE/TIME REMARKS
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UCN-18818 (3 4-9"2)

Fig. 4.2. ORNL/MAD Chain-of-Custody Record.
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7. Without touching the soil, scoop up the sample with the trowel and piace the soil into
the precleaned sample bottle and secure the lid.

8. Affix the proper sample label and cap the jar

9. Scan the outside of the sample container, record the results in the field logbook, and
piace the container in a cooler with coolant packs (Blue lceO or equivalent) at 4 ± 2*C.
(Cooling will not be required for soil samples destined for radiological analysis.) Contact
ORNL Radiation Protection for scanning before transport.

10. Following accepted proc_ures, piace remaining soil back into the sampling hole.

11. Record ali data on the sample label, chain-of-custody form, and enter the appropriate
information in the field logbook.

12. Decontaminate each piece of sampling equipment as described in Sect. 16.9, Equipment
Decontamination Procedures.

4.4 SPLrr SPOON SAMPLING

The splitspoonsamplerallowsthecollectionofa continuouscoresamplewithonc
application.Proc_xiuresforsplitspoon samplingareelaboratedinthe Environmental
Surveillance Procedures Quality Control Program, ESH/Sub/87-21706/1, 5 ESP-303-4. The split
spoon is composed of a stainless steel hollow stem tube, which, when pushed or drilled into
the soil, allows for a continuous core sample to be obtained. If a depth of 4 or 6 ft is
required, a second or third application into the same sample hole can be accomplished. The
split spoon is threaded on each end with the nose of the tube designed for the acceptance
of the shoe. A special extension device, an AW rod, is utilized to achieve support for the
spoon. The AW rod has a metal plate and chain welded to one end and the sub, which
accepts the threaded end of the split spoon, welded to the other end. The spoon can be
threaded directly to the AW rod and held over the sampling location. A large piece of
boomed equipment, like a track-hoe or back.hoe, can then place its bucket on the flat piece
of metal and push the split spoon to the desired depth. When that depth has been achieved,
the chain is looped over a tooth of the bucket and the spoon is physically extracted from the
soil. Once the split spoon ha_sbeen retrieved, the spoon is removed from the AW rod, the
shoe hs removed, and the spoon can be split in half to retrieve the sample inside. If an
insufficient amount of sample is obtained from the first split spoon, a second attempt will be
made right next to the first sample location in order to collect enough sample volume for
analysis.

Before any split spoon sampling is undertaken at the 7500 Area Contamination Site, the
exact depth and width of the trench holding the waste lines must be investigated. After the
location of the waste lines has been surveyed and marked by Engineering, ORNL/MAD will
attempt a careful excavation down to the lines at three or more points. To accomplish the
excavation, a bacldaoe will be used to remove the hard-packed gravel on the surface; then a
narrow trench, approximately 1 ft deep, will be dug by hand, and the backhoe will be used
to widen this trench. This procedure will be repeated until the lines are reached; at this point,
the digging will be completed by hand until the width of the trench holding the lines can be,.
observed. The actual depth and width will be checked against the information obtained from
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Engineering. If the information appears to be correct, sampling will be carried out as planned.
Otherwise, sampling plans will be changed to make accommodation for the new information.

4.4.1 Equipment

• stainless steel split spoon sampler
o heavy equipment, i.e., back-hoe or track-hoe
• stainless steel pan or plastic sheet
• stainless steel trowel
• sample containers
• sample labels
• paper towels
• cooler
• frozen reusable ice packs
• field logbook and data sheets

4.4.2 Procedure

1. Locate the sampling location.

2_ Scan the sampling spot with radiological instruments and record the results in the field
logbook or on the Hole Logging and Sample Data Sheet form.

3. Attach precleaned split spoon to the sub, which is welded to the AW rod.

4. Stand the split spoon on end with the shoe on the sampling spot and the flat plate
directly in the air.

5. Guide the bucket of the track-hoe to apply pressure to the AW rod until it does not
nee_l assistance to remain upright.

6. Stand clear of the boom when pressure ksapplied.

7. Use the track-hoe to apply pressure on the rod, forcing the split spoon to the desired
,_, depth (depth will vary based on the depth of the waste line at the sampling point).

8. Loop chain over a tooth of the bucket and lift the split spoon out of the ground.

9. Remove the split spoon from the sub.

10. Remove the shoe from the split spoon.

11. Separate the two sections of the spoon.

12. Scan the sample with radiological instruments.

: 13. Scan the sample with the PID. Select the area of the sample that has the highest PID
: reading and submit for volatile organic analysis. Record the depth that the sample was

taken from in the field logbook or on the Hole Logging and Sample Data Sheet.

14. Select the areas of the sample with the highest radiological readings and submit for the
- appropriate radiological analysis. Record the depth that the sample was taken from in
: the field logbook or on the Hole Logging and Sample Data Sheet.

'! 15. Piace sample in apprupriate containers (see Sect. 4.6) and cap.

16. Piace label on jars.

17. Record ali data on the sample label and chain-of-custody form and enter the appropriate
information in the field logbook.
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18. Scan sample container with radiological instruments.
19. Place samples in cooler at 4"C for shipment. (Ct_ling will not be required for soil

samples destined for radiological analysis.)

20. Decontaminate each piece of sampling equipment as described in Sect. 16.9, Equipment
Decontamination Procedures,

4.5 WATER SAMPLING

A water sample and a duplicate quality control water sample will be collected at the
culvert near the area of new construction. To maximize the sample volume, the sample will
be collected after a rain. The water sample will be analyzed for radiological contamination
only (See Sect, 7).

4.5.1 Equipment

® stainless steel dipper on an extension pole
® sheet plastic
• paper towels
• sample containers
® sample labels
• cooler

• frozen reusable ice packs
• field logbook and data sheets

4.5,2 Procedure

1. Place sheet plastic close to the water's edge.

2. Members of the sampling team wear vinyl gloves.

3. Gently lower a precleaned stainless steel dipper into the water.

4. Try to avoid debris when acquiring the sample.

5. Remove the dipper, which now contains the sample_

6. Remove the cap from the proper sample container (see Sect. 4.6).

7. Hold the sample vial over the stream and slowly pour the sample into the container,
which contains preservative (see Sect. 4.6).

8. Try to fill the container as full as possible.

9. Slowly screw the cap back on the container.

10. Pour the remaining water back into the stream.

11, Wipe any moisture from the sides of the container.

12. Aff'Lxthe completed sample label to the jar.

13. Record ali data on the sample label and chain-of-custody form and enter the appropriate
information in the field logbook.

14. Place sample in cooler with ice packs at 4 ± 2°C and transport to the laboratory.
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15. Record ali data in the appropriate section of the field logbook.

16. Decontaminate each piece of sampling equipment as described in Sect 16.9, Extuipment
Decontamination Procedures.

4.6 PACKAGING AND PRESERVATION OF SOIL SAMPLES

1. Prior to use, the glass jars for samples must be cleaned to EPA specifications. Sample
jars for the collection of soil samples at the site will be purchased precleaned to EPA
specifications from I-CHEM Research, 104 Quigley Blvd., New Castle, Delaware 19720,
(302) 322-2808 or (800) 443-1689. (Refer to Tables 4.1 and 4.2 for bottling requirements,
preservatives, and holding times.)

2. While wearing chemically resistant gloves and using a stainless steel trowel, fill the
sample jar as full as possible with the soil sample. Wet soils should have enough head
space to allow for expansion. Extreme care must be taken to avoid contamination of the
jars or caps. The cap should be removed from the jar just prior to filling and should be
rescrewed on the jar securely as soon as an adequate sample volume is obtained. Any
contact with the inside of the jar or lid by anything other than the sample must be
avoided. For chemical samples only, gloves should be discarded after the sample
collection at each sample location to prevent cross contamination of samples.

3. Label sample bottles according to the requirements of this plan.

4. Place a layer of frozen coolant packs (Blue Ice® or equivalent) on the bottom of an
insulated ice chest. Sample bottles should be stacked uptight on the coolant packages.
Care should be taken to pad the jars from each other to avoid breakage. Coolant packs
should be placed on top of the samples to ensure adequate chilling; the samples should
be chilled to 4 5: 2°C. Cx.,olingwill not be required for soil samples destined for
radiological analysis.

5. Samples will be delivered ',o ORNL Analytical Chemistry under chain-of-custody.

4.7 SAMPLE D_I_ATION

"lllisprocedureappliestosoilandwatersamplescollectedforlaboratoryanalysis.Sample
documentation begins with a 7-character description that is written in permanent black ink
on the sample label and the chain-of-custody form.

Each sample is assigned an identifier, using the following format (where A = alpha,
N = numeric).

A AA/NN/AN/NA A NN A

Source, Location Matrixffype Depth Analysis
(ft)

Source: One letter identifying the sample source.
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B = borehole
H = laboratory

Location: Denotes the location of the sample.

Matrix and type of sample:

S = soil original
D = soil duplicate
W = water original
X = water duplicate
E = equipment rinsate
B = field blank

T = trip blank
O = other original (defined in the logbook)
P = other duplicate (defined in the logbook)

Depth: NN is the recorded depth in feet (or other unit of measure as defined in the field
logbook) from which the sample was taken; for instance, the depth from which a volatile
sample was collected. For samples that are composited over intervals of several feet, the
number will signify the final depth from which the sample was collected. For equipment
rinsate samples, the depth at which the equipment was last used will be recorded.

Analysis: The single letter qualifier will denote what type of analysis is required. In addition,
the analysis required will be recorded for each sample on the chain-of-custody form.

A = VOA
B = metals
C = semivolatiles

D = radiologicals (limited)
E = radiologicals (comprehensive)
F = radiological Screen
P = polychlorinated biphenyls (PCBs)

Example: B01S02F

B: The sample was collected from a borehole
01" The sample was collected from location number 1
S: The sample was a soil original
02: The sample depth from which the sample was collected was 2 ft
F: The sample analysis will be a radiological screen

4.8 FIE&,D LOGBOOK

Field rc,_ords should be completed at the time a sample is collected and should be signed
or initialed, including date and time, by the sample collector(s). Entries entered in error will
be lined through with a single line and initialed. Field records will be maintained in a bound,
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project-specific logbook and should contain the following information written in indelible
black ink:

• project name or identification;
® initials, names, and affiliations of sample collector(s) and ali individuals involved in the

project (at one piace in the logbook, initials must be entered by each individual in the
style or format that he/she will use in the logbook and on data sheets);

• general description of the day's field activities;
• documentation of weather conditions;
• unique sample number;
• date and time of sampling;
• source/location of the sample;
• method of sample collection;
• analysis required;
• serial number(s) on seal(s) and transportation case(s), if any;
• records of daily instrumentation calibrations and response checks (when this information

is not recorded on the Daily Instrument Calibration/Response Check Form);
• name of person/organization transporting samples;
• name of radiation protection technician who scans sample containers.

When samples are delivered to the laboratory for analysis, entries should be made in the
logbook to note the chain-of-custody record number, date of shipment, number of shipping
containers, samples sent, and delivery person.

4.9 SAMPLE LABEL

At the time of sample collection, each sample should be identified by a pressure-sensitive
gummed label affixed to the container. Notations on the label should be made in indelible ink
and should include

• unique sample number,
• project number or identification,
• analysis required,
• name of collector(s), and
• date and time of collection.

A facsimile of a sample label is shown in Fig. 4.3.

4.10 DISPOSAL OF WASTE

The SPM shall coordinate the disposal of any waste generated from this investigation.
Compactible waste will be placed in a 17-C drum, and fluids from the equipment
dr_contamination process will be placed in a 17-E drum. Each drum will be labeled by a
member of the investigation team and placed in a controlled area at the time the drum is
placed in commission. Upon completion of the investigation, the SPM will coordinate the
timely disposal of these drums in accordance with approved procedures established by ORNL
ER and ORNL Waste Management Operations. The ORNL ER Waste Management
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Planning Checklists and Weekly Waste Generation Summary Report are included in
Appendix A and Appendix B of this document.

4.11 CONTAMINATION CONTROL

Care will be taken to prevent the spread of contamination. Any contaminated items that
cannot be decontaminated will be wrapped in aluminum folil and/or plastic to contain
contamination until the item can be disposed of properly. No _',contaminated items will be
placed directly on the ground at the site.

ORNL-DWG 90-9479

Site: Sample No:
Time: a.m./p.m. Date: / /92
Analysis:

Sampller:

Comments

Fig. 4.3. Facsimile of sample label.
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5. SAMPI.J_ CUSTODY

Sample custody is an integral part of the collection and reporting of sound analytical
results. Custody procedures have been developed in order to produce an accurate written
record that can be used to trace the handling and possession of the sample from the time of
its' collection through analysis. Within this section, sample custody will be addressed with
respect to field and analytical laboratoD, requirements.

A sample is in someone's custody ii"

1. it is in one's actual possession, or

2. it is in one's view after being in one's possest;ion, or

3. it is in one's physical possession and then locked up so that no one can tamper with it, or

4. it is kept in a secured area, restricted to authorized personnel only.

5.1 _ OPERATIONS

5.1.1 Sampk Preservation

Sample preservation is necessary to ensure sample integrity between the time of sample
collection and sample analysis. Sample preservatioa methods are based upon predetermined
proce.xtur_s identified for each analytical method. Sample preservation methods for each
analyte are detailed in Table,s 4.1 and 4.2.

5.1.2 Sample Tracking and Handling

Standardized field tracking of the samples collected in the field is necessary to avoid
breaches in sample custody and tracking prior to shipment. The sample label information ts
recorded in the field logbook at the time of collection by the in-field sample custodian. The
field logbook serves as the sampIe tracking record. In addition, the chain of custody shall be
generated in the field by the sample custodian.

To ensure proper sample tracking and handling, ORNL/MAD has enacted a trat.ldng
procedure. This procedure traces the sample container from the opening of the manufacture's
sealed box to the pl;_cing of the sample container with contents into a cooler for
transportation to the laboratory. Ali rezordable information from the following steps should
be recorded in a designated section in the field logbook.

1. When the manufacturer's box is opened, the manufacturer-supplied label containing a
QC lot number is placed on each of the containers. The sample custodian shall also write
the particular analysis on the label.

2. The manufacturer's "Cexaificate of Analys_" should be placed in _ file, and the QC lot
number shall be written in the logbooE
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3. If the prclabeled containers are not to be used immediately, the containers should be
placed back in the box. The box should then be closed and a custody seal attached.

4. If the containers are to be used immediately, the sampler will as._ume custody and take
the containers to the field for sample collection.

5. During the sampling process, the sampler will fill the appropriate prelabeled containers
with sample material destined for that specific analysis.

6. Upon completion of sampling, the sampler will can3' the filled containers back to the
sample custodian. At this point the sampler will relay any information concerning the
sample (stake number, borehole number, time, and depth) to the sample custodian.

7. The sample custodian will then place a complete sample label (see Sect. 4.9) over the
prelabel, leaving only the QC let nv_ber exposed.

8. The sample custodian will transfer all information from the sample label to the field
logbook.

9. The sample container filled with material is placed in a cooler packed with Blue Ice ®, or
equivalent, for transportation to the laboratory.

10. If the cooler is to be left unattended for any amount of time, a signed and dated custody
seal will be placed on the cooler by the custodiaz_.

11. The information from the sample label, excluding the QC let number, will be transferred
to the chain-of-custody form (see Fig. 4.2).

5.2 LABORATORY OPERATIONS

Ttle samples collected for this project will be receivexi by the designated laboratory under

chain of custody. The procedures that the laboratory will follow for the receipt and sample
custody can be found in their Quality Control Procedure Document.
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6. CAI RATION PROCEDURES

Continuous real-time assessment of concentrations of potentially hazardous materials will
be performed on-site during the entire 7500 Area Contamination Site sampling effort. The
monitoring program is designed to protect members of the sampling team and associated
auxiliary personnel from possible hazards associated with site activities. ORNI./MAD shall be
reslx_nsible for providing calibration and/or response checks for field monitoring instruments.
Calibration or re,_ponse check requirements for both field and analytical laboratory
instrumentation is provided in this section.

&l LABORATORY INSTRUMENTATION CALIBRATION

Laboratory analytical instrumentation will be controlled through a calibration program
that is in accordance with the following:

. Each instrument or analytical measurement system must be calibrated before use.

. Each instrument or analytical measurement system must follow the calibration
procedures specified in the designated method.

In addition, the laboratory must have detailed calibration procedures in the form of a
Standard Operating Pr"cx_ure and a summary of the procedure provided in the laboratory
QA plan. Standards used to calibrate an instrument or analytical measurement system must
be NIST- or EPA-traceable, and the laboratory must maintain supporting documentation.

6.2 FIELD INSTRUMENTATION CALIBRATION AND RESPONSE CHEC_¢_S

Ali ORNLJMAD instruments shall be calibrated within the time frame recommended by
the manufacturer and according to specifications described in the manufacturer's operating
manual. If the services of ORNL Industrial Hygiene or Radiation Protection are requested
on-site, these groups shall abide by their approved procedures regarding calibrations and
response checks. The calibration/response check readings, the lot number and manufacturer
of the calibration gas cylinder, and the radiological source number will be recorded on the
Daily Instrument Calibration/Response Check Form (see. Fig. 6.1). This information can be
recorded in the required format either directly into a section of the field logbook dedicated
to calibration/response check information about the instruments or on the official form.

Ali chemical instrument calibration gases will be purchased from a laboratory
instrumentation gassupply company. Each calibration gas cylinder must carry a manufacturer's
label that shows a lot number, the manufacturer's name, the type of gas, and the ppm or
percent of identified gas in the cylinder.
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6.2.1 Cah'bration/Response Check Frequency

The procedures listed in this section concern only the instruments that belong to andare
used by ORNL/MAD. If the services of ORNL Industrial Hygiene or Radiation Protection
are requested on site, these groups shall abide by their approved procedures regarding
calibration and response check frequency.

Ali ORNL/MAD instruments, while in service, will undergo calibration or response
checks at least daily. More frequent calibration or response checks may be deemed necessary
by the SHSO or the SPM if the instrument malfunctions, if the batteries are replaced or
recharged, or if the first calibration/response check does not equilibrate properly. If, after the
calibration or response check has been rerun, the instrument does not meet the
manufacturer's SOPs, it will be removed from service and replaced with a backup instrument.

6.2.2 Background Readings

The procedures listed in this section concern only the instruments that belong to and are
used by ORNl. Before field activities begin, background concentrations will be
monitored and recorded as specified in Sect. 6.4. To obtain accurate results, daily background
readings shall be made away from areas of potential contamination and those readings shall
be considered when establishing action levels.

6.3 CHF__ICAL MONYrORING EQUIPMENT

ORNLA4AD shall have overall site responsibility for chemical monitoring. Equipment
necessary for site environmental monitoring shall include a PID, such as an OVM or an ttNU
(equipped with an 11.8 or 11.7 eV lamp), and other instruments, as warranted.

6.3.1 Organic Vapor Monitor

The OVM uses a PID to detect trace concentrations of many volatile organic chemicals,
gases, and vapors in air. Although the OVM is capable of using other lamps, an ultraviolet
(11.8 eV) lamp is necessary to detect the potential contaminants of interest at this site. The
OVM has an operating range of 0 to 2000 ppm and detects a minimum concentration of 0.1
ppm.

A positive displacement pump in the OVM continuously samples the ambient air by first
drawing it through a filter in the instrument probe that is designed to withdraw moisture in
the form of water from the air stream. An inherent problem with PIDs is that they are
affected by excessive water (i.e., high humidity) in the air stream, which can cause a negative
voltage drop that can render the instrument ineffective for health and safety monitoring. In
marlycases, excessive fluctuations in instrument readings are indicative of a moisture problem.
In addition, the lamp window material is very hygroscopic, and accumulation of moisture can
render the lamp inoperable. If moisture problems arise, an OVM that is less sensitive to
moisture may be substituted.
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From the probe, the air stream passes through the ionization chamber where trace gases
and vapors that have ionization potentials close to, or below, tile 11.8 eV energy may be
photoionized. The positive current produced bythe excitation of an electron is then amplified,
and the current is related to a representative concentration in ppm. For the purposes of this
investigation, the OVM is a qualitative instrument, Level I, that measures a total
concentration of detectable vapors and gases in the air stream.

6.3.2 Cah'bration of the Organic Vapor Monitor

The OVM will be calibrated at least daily, or as required by the SHSO, in accordance
with the manufacturer's SOPs and this plan. Calibration results shall be noted on the Daily
Instrument/Response Check Form (see Fig. 6.1) or in the field logbook. The following
procedures are required for calibrating the OVM.

1. Disconnect the OVM from the battery charger.

2. Insert the power plug from the OVM into the RUN/CHG receptacle.

3. Hold down the ON button on the far left of the key pad. The instrument should turn on
and the pump should be audible.

4. Press the MODE/STORE button.

5. A message will appear on the screen asking if you wish to record the data point. Press
(-) for no.

6. The menu screen will then appear. Select and press (-.)again for the parameter mode
of the instrument.

7. The screen will then display "Cone. Meter Reset." To change, press (+).

8. The instrument will then display "Auto Logging Reset." To change, press (+).

9. The next display will be "Average = 0:01 Reset." This number will enable the
instrument to display an average concentration every second while monitoring. If the
instrument is not averaging every second, press the RESET button and change the
number. The (+) allows an increase in the time interval while the (-) allows movement
of the cursor from one piace to another. Press RF,SET when this is finished and proceed
with the next step. If the instrument is already set up to average every second, depress
the (+) button.

10. The next display will show that the alarm has bexm preset to 1.0 ppm. Depregs the (+)
button.

11. The next display will show that the instrument is operating with an 11.8 eV lamp. If any
other is displayed, select the 1.1.8eV lamp.

12. Pre.gs (+) to continue.

13. RF = 1.00 will be displayed next. The response factor should always be set at 1.00. Press
the (+) button to proceed.

14. Press RESET to calibrate the instrument.

15. Depre_ the (-) button.

16. Depress the RESET button to zero the instrument in the ambient air. The ins.'rument
is zeroed in ambient rather than zero air so that natural background will be excl_aded.
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17. When the instrument finishes zeroing, the display should read "Span [ ] of 100 ppm."
Press (+) to continue, and the instrument will display "Span Gas Reset When Ready."
Open the Tedlare bag and attach it to the instrument. Press RESET to begin calibration.
The instrument will display "Model 580 Calibrating," and when calibration is complete,
"Reset to Calibrate" appears. Detach the tubing, close the Tedlare bag, and press
MODE/STORE to operate the instrument. The instrument should display "0.00 ppm"
fairly consistently as the ambient air background.

18. Refer to Fig. 6.1 for the proper documentation of instrument calibration data.

A response check will be performed to verify that the alarm sounds at the specified
setting programmed into the instrument. The instrument is tested against a known chemical
concentration and the alarm should sound when the specified setting appears on the
instrument's digital display.

6.3.4 HNU Photoionization Detector

The HNU uses a PID to detect trace, concentrations of many volatile organic chemicals,
gases, and vapors in air. Although the HNU is capable of using other lamps with separate
probe combinations, the 11.7 eV lamp is necessary to detect the potential contaminants of
interest with high ionization potentials. Sites that require a PID with a lower ionization
potential may use the 10.2 eV probe in combination with the HNU. The HNU has an
operating range of 0 to 2000 ppm and detects a minimum concentration of 0.2 ppm.

A fan in the HNU helps to continuously sample the ambient air, drawing the air through
the instrument probe extension tube. An inherent problem with PIDs is that they are affected
by excessive water (i.e., high humidity) in the air stream, which can cause a negative voltage
drop that can render the instrument ineffective for health and safety monitoring. In many
cases, excessive fluctuations in instrument readings are indicative of a moisture problem. In
addition, the lamp window material of the higher ionization potential lamps is very
hygroscopic, and accumulation of moisture can render the lamp inoperable.

From the probe extension tube, the air stream passes through the ionization chamber
where trace gases and vapors that have ionization potentials close to, or below, the lamp's eV
energy may be photoionized. The positive current produced by the excitation of an electron
is then amplified, and the current is related to a representative concentration in ppm. For the
purposes of this investigation, the HNU is a qualitative instrument, Level I, that measures a
total concentration of detectable vapors and gases in the air stream.

6.3.5 C_'bration of the HNU Photoionization Detector

The HNU shall be calibrated at least daily, or as required by the SHSO, in accordance
with the manufacturer's SOPs and this plan. Calibration results shall be noted on the Daily
Instrument Calibration/Response Check Form (see Fig. 6.1) or in the field logbook. The
procedure for calibration of the HNU follows:

1. Turn the instrument control to BATTERY; record battery condition in the logbook or
on the form.

2. Turn the function switch to STANDBY; zero the instrument using the zero-adjust knob.
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3. Turn the function switch to the 0-200 ppm scale.

4. Connect the regulator to the isobutylene span gas cylinder. Connect the tubing to the
tip of the regulator and to the tip of the instrument probe extension. It is imperative that
a regulator is used that allows only approximately 0.5 L/min to reach this instrument,
since more than that may cause irreparable damage.

5. Open the regulator valve completely.

6. Unlock the span control knob and allow the instrument to stabilize.

7. Adjust the span setting so that the needle is on the appropriate reading, which depends
on the concentration of span gas required by the SHSO. Always check with the SHSO
to determine the appropriate span setting.

8. Ix_ck the span control knob when it provides the concentration required by the SHSO.

9, Turn off the regulator valve, disconnect the tubing from the regulator and probe
extension, and disconnect the regulator from the span gas cylinder.

10. Turn the function switch to standby and determine if the instrument has held zero. If so,
turn the function switch to the 0-20 scale and record the background concentration in
the ambient air. Normally the instrument background concentration will be approximately
1.0 ppm or less; however, it is possible to have a higher background concentration. If the
concentration is higher than 1.0 pprn, the instrument may be used only if the readings
are stable and the instrument maintains zero. If the instrument becomes unstable through
operation, it should be recalibrated.

11. Document the instrument calibration data (see Fig. 6.1).

A response check will be performed to verify that the alarm sounds at the specified
setting. The instrument is tested against a known chernical concentration and the alarm should
sound when the specified setting is indicated on the instrument's gauge.

6.4 RADIOLOGICAL MONFFORING

6.4.1 Radiological Moaitodng Respoas_ilities

ORNL Radiation Protection will be consulted prior to entry into any posted Radiological
Area and will instruct the ORN_ group on their particular requirements for that
particular site. The investigative team will abide by ORNL Radiation Protections'
requirements as well as any self-iml_osed requirements levied by ORNL/MAD. ORNL/MAD
personnel will be re.sponsible for checking equipment and other possibly contaminated items
and for bagging and marking any contaminated items or equipment at the end of each
working day. Radiation Protection will check and tag the items prior to their removal from
the site. ORNL Radiation Protection will be responsible for any necessary scanning of
contract personnel and for surveying and tagging sample containers before removal from the
site. ORNL Radiation Protection and ORNL/MAD shall be responsible for their re.spective
instrumentation and calibration requirements in accordance, with existing ORNL Radiation
Protection and ORNL/NLAD procedures.
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6.4.2 Radiological Monitoring 'Equipment

The radiological monitoring equipment and response-check procedures described in the
following sections shall be used by ORNL/MAD at this investigative site. ORNL/MAD is
responsible for the equipment listed, for providing response checks, and for maintaining the
equipment in accordance with manufacturers' specifications and ORNL/MAD procedures.
ORNL Radiation Protection is responsible for its own equipment and for calibrating and
maintaining it according to ORNL Radiation Protection procedures.

Ali ORNL/MAD radiological monitoring equipment used in the field is required to have
up-to-date calibration stickers. No instrument that is out of calibration will be used.
Instruments are maintained on an annual calibration schedule and are calibrated by ORNL
Instrumentation and Controls in accordance with NIST standards and procedures. Instrument
and probe combinations are calibrated as a set; therefore, ratemeters and probes shall not be
interchanged. If interchange becomes necessary, the ratemeter and probe combination will
be. returned to the ORNI.JMAD instrument technician who will be responsible for having the
instrument calibrated. Instrument response check measures performed in the field are not a
substitute for calibration.

Radiological equipment necessary to conduct site monitoring shall consist of the following
portable detector systems or equivalents:

Meter Probe Purpose

(1) Bicron Analyst Cieiger-Mueller (CIM) pancake Monitor beta-gamma surface
with No. 18 mesh screen contamination levels

or CIMside window Down hole beta/gamma
logging

(2) Victoreen 490 Victoreen 489-55, Gross gamma
Nai scintillator monitoring/scanning

(3) Bicron Analyst ORNL Q2101, _'beer mug," Monitor alpha surface
ZnS scintillator contamination levels

6A.3 Respo_eck Procedures for the Nai Scintillation Detec_r

The scintillation detector shall be maintained and response checked according to the
manufacturer's specifications and ORNL/MAD procedures. Results of the response check
shall be noted on the Daily Instrument Calibration/Response Check Form (see Fig. 6.1) or
in the field logbook.

Each scintillation detector shall receive a daily radiation response check prior to use in
the field. Affixed to each instrument is a response-check validation label that shows a source
number and the maximum and minimum acceptable responses that should be obtained when
the instrument is checked with the indicated source. If the detector's responses do not fall
within the indicated range, the instrument must be removed from service and returned to the
ORNLfMAD instrument technician (see Sect. 11)o If the indicated source is unavailable, a
correction factor for the desired source may be obtained from the ORNI.JMAD instrument



34

technician, which allows correlation of the instrument response to the source with the
response ranges listed on the instrument response-check validation label. Response-check
orocedures follow.

1. Turn the scintillator on and record the condition of the battery in the logbook or on the
form.

2. Record the instrument number and the source number in the logbook or on the form.

3. Turn the selector switch to the (X10) setting; record in the logbook or on the folxn the
background in cpm and the location where the reading was obtained.

4. Turn the selector switch to the (X100) setting.

5. Place the source against the detector portion of the probe, with the long axis of the
source parallel to the long axisof the probe. Place the narrow edge of the source against
the probe.

6. Rotate the source around the surface of the probe 'and record the highest response in
cpm in the logbook or on the form.

7. Confirm that the reading is within the acceptable range denoted on the response check-
validation label affixed to the side of the instrument. If it is no_, return the instrument
to the ORNL/MAD instrument technician.

8. If the instrument is not to be used immediately, turn it off to conserve the batteries.

9. If the instrument appears to respond abnormally during its intended use, the preceding
response-check procedure should be repeated to determine whether the instrument is
functioning properly.

10. Store the source in an approved storage location.

6.4.4 Response-Cheek Procedures for the GM Pancake Detector

The GM pancake detector shall be maintained and calibrated according to the
manufacturer's specifications and ORNL/MAD procedures. Response-check results shall be
noted on the Daily Instrument Calibration/Response Check Form (see Fig. 6.1) or in the field
logbook.

Each GM pancake detector shall receive a daily radiation response check prior to use
in the field. Affixed to each instrument is a source and a response-check validation label,
which shows the maximum and minimum acceptable responses that should be obtained when
the instrument is checked with the source. If the detector's responses do not fall within the
indicated range, the instrument must be removed from service and returned to the
ORNL/MAD instrument technician (see Sect. 11). If the source is not affixed to the side of
the instrument, a correction factor tbr an alternative source may be obtained from the
ORNL/MAD instrument technician, which allows correlation of the instrument response to
the source with the response ranges listed on the instrument response-check validation label.
Response-check procedures follow.

1. Turn the instrument on and record the condition of the battery in the logbook or on the
form.

2. Record the instrument number and the source number in the logbook or on the form.
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3. Obtain a 1-min background scaler reading (the instrument displays a count after a 1-min
timed measurement); record this reading and the location where it was taken in the
logbook or on the form.

4. Piace the detector probe against the source, and obtain a 1-min scaler reading (see
step 3). Record this reading in the logbook or on the form.

5. Confirm that the scaler count is within the acceptable range, as indicated on the
response-check validation label affmed to the instrument.

6. If the instrument is not to be used immediately, turn it off to conserve the batteries.

7. If the instrument appears to respond abnormally during its intended use, the preceding
response-check procedure should be repeated to determine whether the instrument is
functioning properly.

8. Store the source in an approved storage location.

6.4.5 Response-Cheek Procedures for the GM Side-Window Detector

1. Turn the instrument on and record the condition of the battery in the logbook or on the
form.

2. Record the instrument number and the source number in the logbook or on the form.

3. Obtain a I-min background scaler reading (the instrument displays a count after a 1-min
timed measurement); record this reading and the location where it was taken in the
logbook or on the form.

4. Place the source against the open window section of the probe with the long axis of the
source parallel to the long axis of the probe. Take a 1-min scaler count at the location
with the highest reading. Record this reading in the logbook or on the form.

5. Confirm that the scaler count is within the acceptable range, as indicated on the
response-check validation label affuced to the instrument.

6. If the instrument is not to be used immediately, turn it off to conserve the batteries.

7. If the instrument appears to respond abnormally during its intended use, the preceding
response-check procedure should be repeated to determine whether the instrument is
functioning properly.

8. Store the source in an approved storage location.

6.4.6 Response-Cheek Procedures for the ZnS Alpha ,Scintillation Detector

The ZnS scintillation detector shall be maintained and response checked according to the
manufacturer's specifications and ORNL/MAD procedures, and results of the response check
shall be recorded on the Daily Instrument CalibratioIffResponse Check Form (see Fig. 6.1)
or in the field logbook.

Each ZnS alpha scintillation detector shall receive a daily radiation response check prior
to use in the field. Affixed to each instrument is a response-check validation label, which
details the source and the maximum and minimum acceptable responses that should be
obtained when the instrument is checked with the source. If the detector does not respond
within the indicated range, the instrument must be removed from service and returned to the
ORNL/MAD instrument technician. If the indicated source is unavailable, a correction factor
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for an alternative source may be obtained from the ORNL/MAD instrument technician, which
allows correlation of the instrument response to the source with the response ranges listed
on the instrument response-check validation label. Response-check procedures follow.

1. Turn the instrument on and record the condition of the battery in the logbook or on the
form.

2. Record the instrument number and the source number in the logbook or on the form.

3. Obtain a 1-min background scaler reading (the instrument displays a count after a 1-rain
timed measurement); record this reading and the location where it was taken in the
logbook or on the form.

4. Leave the source in the storage case. Open the cover and place the probe on the source
inside the opened case so that the arrow on the probe is aligned with the source case.
The edge of the probe should be in contact with the hinge but should not be placed on
top of the hinge.

5. Obtain a 1-min scaler reading (see step 3) and determine if the counts obtained are
within the acceptable range as denoted on the response-check validation label affixed to
the instrument.

6. If the instrument is not to be used immediately, turn it off to conserve the batteries.

7. If the instrument appears to respond abnormally during its intended use, the preceding
response-check procedure should be repeated to determine whether the instrument is
functioning properly.

8. Store the source in an approved storage location.
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7. ANALYTICAL PROCEDURF__

The purpose of analyzing samples collected at the 7500 Area Contamination Site is tO
ascertain what contaminants are presenL The samples will be collected according to
procedures in Sect. 4, and custody of samples from the field to the laboratory will be
governed by the procedures in Sect. 5.

The parameters of interest for this investigation include volatile organics, semivolatile
organics, kerosene, metals, gross alpha activity, gross beta activity, gamma activity, and
strontium-90. Volatile organics, semivolatile organics, and metals will be analyzed using
approved EPA Contract Laboratory Program (CLP February 1988) and SW-846
(September 1986) methods. Kerosene will be analyzed by the California LUFT method for
Total Petroleum Hydrocarbons (Modified EPA method 8015 for High Boiling Hydrocarbons).
Radionuclide analysis will be performed using approved EPA procedures on analytes for
which EPA procedures exist and ORNL procedures on analytes for which no approved EPA
procedures exist.

7.1 ORGANICS

The list of the volatile and semivalatile organic compounds in Tables 7.1 through 7.4 will
be analyzed using the EPA-CLP method. The compounds listed in Table 7.5 will be analyzed
using EPA method 8015. The compounds of particular interest from this list are diethyl ether
and ethanol since there is historical evidence of these particular compounds at this site. The
compounds listed in Table 7.6 will be analyzed by EPA method 8020 because of the lower
detection limits that this method provides over the GC/MS method, EPA 8240. In addition,
we are interested in tfichloroethylene and kerosene. The trichloroethylene will be analyzed
using the EPA-CLP method. The kerosene will be analyzed using the California LUFT
method (modified EPA 8015). The California LUPq' method is being used because it is
possible to isolate the high boiling hydrocarbons with this method. The analysis of semivolatile
organic compounds will be done using the EPA-CLP method

7.2 METAI_

The metals for this investigation will be anal_d using inductively coupled plasma
spectroscopy, graphite furnace atomic absorption, and cold vapor atomic absorption. The
specific EPA analytical and preparation methods can be found in Table 7.7.

7.3 RADI_Y

The radiochemical parameters to be analyzed for in this investigation are listed in
Table 7.8. Since the specific contaminants are unknown, the samples will first be screened for
gross alpha and gross beta activity. If the gross alpha activity is above 0.33 Bq/g or gross beta
is above 1.8 Bq/g, the sample will undergo further analysis to determine the specific
radionuclides present. Gamma spectrometry will be used on ali samples to determine the level
of each gamma emitter present.
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The initial radionuclides of interest include 9°Sr, Z43Am, _Cm, total Cm, Z49Bk_ZSZcf,

253Es, 65Zn ' 95Zr, 95Nb, 103Ru, lO6Ru' ll°mAg ' 131I, 134C8' 136C8' 137C8' 14OBa, 14°I.,a, 141Ce,
144Ce, 156Eu, 6°Co, Z35U. Any other radionuclides found in the scans will be included.
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Table 7.1. Analy_ fist for volaule organics (in soils)
using EPA-CLP method

Analyte Required quantitation limit
(_,_g)

Chlorotliclhane 10
Bromomethane 10

Vinyl Chtoride 10
Chloroethane 10
Methylene Chloride 5
Acetone I0
C.arbon Disulfide 5
1, l-Dichloroethene 5
I, 1-Dichloroethane 5
I, 2-Dichloroethene(total) 5
Chloroform 5
1, 2-Dichloroet,hane 5
2-Butanone I0
1, 1, 1-Trichloroethane 5
Carbon Tetrachloride 5

Vinyl Acetate 10
Bromodichloromethane 5
l, 2-Dichloropropane 5
cis-.l, 3-Dichloropropene 5
Trichloroethene 5
Dibromochloromethane 5
I, I, 2-Trichloroethane 5
Benzene 5

trans-l,3-Dichloropropene 5
Bromoform 5

4-Methyl-2-pentanone 10
2-Hexanone 10
Tetrachloroethene 5

J Toluene 5
1, 1, 2, 2..Tetrachloroethane 5
Chlorobenzene 5

Ethylbenzene 5
S.tyrene 5
Xylenes (total) 5
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Table 7.2. Analyte list for volatile organics (in water)
using EPA-CI_ method

Analyte Required quantitation limit
0,g/L)

Chloromethane 10
Bromomethane 10
Vinyl Chioride 10
Chloroethane i0
Methylene Chloride 5
Acetone 10
Carbon Disulfide 5
I, 1-Dichloroethene 5
1, 1-Dichloroethane 5
1, 2-Dichloroethene (total) 5
Chloroform 5
1, 2-Dichloroethane 5
2..Butanone 10
1, 1, l-Trichloroethane 5
Carbon Tetrachloride 5

Vinyl Acetate 10
Bromodichloromethane 5

1, 2-Dichloropropane 5
cis-1, 3-Dichloropropene 5
Trichloroethene 5
Dibromochloromethane 5
1, 1, 2-Trichloroethane 5
Benzene 5

tram- 1, 3-Dichloropropene 5
Bromoform 5

4-Methyl-2-pentanone 10
2-Hexanone 10
Tetrachloroethene 5
Toluene 5
1, 1, 2, 2-Tetrachloroethane 5
Chlorobenzene 5

Ethylbenzene 5
Styrene 5
Xylenes (total) 5

: ::__ : : I _.tr JIII IIIIII I II J L t . I mlllll_m
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Table 7.3. Analy_ list for semivolatile organics (in soils) using EPA-CLP method

Required Required
quantitation quantitation

Anylate limit (/_g/kg) Anylate limit (_tg/kg)

Phenol 330 Acenaphthene 330
bis(2-Chloroethyl)ether 330 2,4.Dinitrophenol 1600
2-Chlorophenol 330 4-Nitrophenol 1600
1,3-Dichlorobenzene 330 Dibenzofuran 330
1,4-Dichlorobenzene 330 2,4-Dinitrotoluene 330
Benzyl Alcohol 330 2,6-Dinitrotoluene 330
1,2.Dichlorobenzene 330 Diethylphthalate 330
2-Methylphenol 330 4-Chlorophenyl-phenylether 330
bis(2-Chioroisopropyl)ether 330 Fluorene 330
4-Methylphenol 330 4-Nitroaniline 1600
N-Nitroso-di-n-propylamine 330 4,6-Dinitro-2-methylphenol 1600
Hexachloroethane 330 N-Nitrosodiphenylamine 330
Nitrobenzene 330 4-Bromophenyl-phenylether 330
Isophorone 330 Hexachlorobenzene 330
2-Nitrophenol 330 Pentachlorophenol 1600
2,4-Dimethylphenol 330 Phenanthrene 330
Benzoic Acid 1600 Anthracene 330

bis(2-Chloroethoxy)methane 330 Di-n-butylphthalate 330
2,4-Dichlorophenol 330 Fluoranthene 330
1,2,4-Trichlorobenzene 330 Pyrene 330
Naphthalene 330 Butylbenzylphthalate 330
4-Chloroaniline 330 3,3'.Dichlorobenzidine 660
Hexachiorobutadiene 330 Benzo(a)anthracene 330
4-Chloro-3-methylphenol 330 bis(2-Ethylhexyl)phthalate 330
2-Met hylnaph thalene 330 Chrysene 330
Hexachlorocyclopentadiene 330 Di-n-octylphthalate 330
2,4,6-Trichlorophenol 330 Benzo(b)fluoranthene 330
2,4,5.Trichlorophenol 1600 Benzo(k)fluoranthene 330
2-Chloronaphthalene 330 Benzo(a)pyrene 330
2-Nitroaniline 1600 Indeno(l,2,3-c.d)pyrene 330
Dimethylphthalate 330 Dibenz(a,h)anthracene 330
Acenaphthylene 330 Benzo(g,h,i)perylene 330
3.Nitroaniline 1600
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Table 7.4. Analytc list for semivolatileorganics(in water) usingEPA-CLP method

R_uircd Required
quantitation quantitation

Anylate limit (t_g/L) Anylate limit (_g/L)

Phenol 10 Dibenzofuran 10

bis(2-Chloroethyi)ether 10 2,4-Dinitrotoluene 50
An thracen¢ 10 2,6.Dinitrotoluene 10

Di-n-butylphthalate 10 Diethylphthalate 10
Fluoranthene 10 4-.Chlorophenyl-phenylether 10
Pyrene 10 Fluorene 10
Butylbenzylphthalate 10 4-Nitroaniline 50
3,Y-Dichlorobenzidine 20 4,6.Dinitro.2-methylphenol 50
Benzo(a)anthracene 10 N-Nitrosodiphenylamine 10
bis(2-Ethylhexyl)pht halate 10 4-Bromophenyl-phenylether 10
Chrysene 10 Hexachlorobenzene 10
Di-n-octylphthalate 10 Pentachlorophenol 50
Belgo(b)fluoranthene 10 Phenanthrene 10
Benzo(k)fluoranthene 10 Anthracene 10
Benzo(a)pyrene 10 Di.n-butylphthalate 10
Indeno ( 1,2,3-cd)pyrene 10 Fl uoranthene 10
Dibenz(a,h)anthracene 10 Pyrene 10
Benzo(g,h,i)peryleae 10 Butylbenzylphthalate 10
orocyclopentadiene 10 3,Y-Dichlorobenzidine 20
2,4,6-Trichlorophenol 10 Benzo(a)anthracene 10
2,4,5-Trichlorophenol 50 bis(2-Ethylhexyl)phthalate 10
2-Chloronaphthalene 10 Chrysene 10
2-Nitroaniline 50 Di-n-octylphthalate 10
Dimethylphthalate 10 Benzo(b)fluoranthene 10
Acenaphthylene 10 Benzo(k)fluoranthene 10
3-Nitroaniline 50 Benzo(a)pyrene 10
Acenaphthene 10 Indeno(1,2,3-cd)pyrene 10
2,4-Dinitrophenol 50 Dibenz(a,h)anthracene 10
4-Nitrophenol 50 Benzo(g,h,i)perylene 10
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Table 7.5. Analytc list for
nouhalogcnatcd volatile

organics using EPA
method 8015

_mylate

Acrylamide
Diethyl Ether
Ethanol

Methyl Ethyl Ketone
Methyl Isobutyl Ketone
Paraldchyde

Table 7.6. Analytc list for aromatic volatile
organics using EPA method 8020

Required Required
quantitation limit quantitation limit

Anylate (ag/L) (_g/kg)

Benzene 2 2

Ethyl Benzene 2 2
Toluene 2 2

Xylenes 2 2
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Table 7.7. Analy_ list for metals

Anylate Analysis method Estimated detection Estimated detection
limit (_tg/L) limit (_g/kg)

Arsenic EPA-7960 1 100
Lead EPA-7421 1 100
Selenium EPA-7740 2 200
Thallium EPA-7841 1 100

Mercury EPA-7471 0.2 200
Aluminum EPA-6010 45 4500

Antimony EPA-6010 32 3200
Arsenic EPA-6010 53 5300
Barium EPA-6010 2 200

Beryllium EPA-6010 0.3 30
Boron EPA-6010 5 500
Cadmium EPA-6010 4 400
Calcium EPA-6010 10 I000
Chromium EPA-6010 7 700
Cobalt EPA-6010 7 700

Copper EPA-6010 6 600
Iron EPA-6010 7 700
Lead EPA-6010 42 4200
Lithium EPA-6010A 5 500

Magnesium EPA-6010 30 3000
Manganese EPA-6010 2 200
Molybdenum EPA-6010 8 800
Nickel EPA-6010 15 1500
Potassium EPA-6010
Selenium EPA-6010 75 7500
Silicon EPA-6010 58 5800
Silver EPA-6010 7 700
Sodium EPA-6010 29 2900
Strontium EPA-6010A 3 300
Thallium EPA-6010 40 4000
Vanadium EPA-6010 8 800
Zinc EPA-6010 2 200
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Table 7.8. Analyte list for radionuclides.

Anylate Analysis Estimated
method detection limit

Gross Alpha EPA-900.0 2 pCi/g
Gross Beta EPA-900.0 5 pCi/g
Gamma Activity EPA-901.1
Strontium-90 EPA-905.0 1 pCi/g
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8. DATA RF_DUCq2ON, VAIADATION, AND REPORTING

8.1 DATA PRESENTATION

The final data recordfor each sampling location willbe recorded in the field logbook and
will include, at a minimum, the following information:

* sample location,
* site observations,
o names of SPM, SHSO, and ali personnel entering the control zone,
• copies of training records,
• field measurements and notes taken for each location,
• documentation of abnormalities, and
* sample documentation.

8.2 FIFJ.,DMEASUREMENT DATA REDUCTION, VALIDA'I'ION, AND REPORTING

ORNL/MAD shall collect field measurement data and take notes for each of the sample
locations and shall record or document the information in the project field logbook or on the
appropriate data sheets. Ali monitoring information is maintained in a single location so that
it may be reviewed in its entirety if necessary.

Upon completion of the project, if requested, ali field measurement data will be compiled
and presented to the ORNL ER Program Manager in a field observation report. Originals
of the report will be sent to the ER Document Management Center, and copies will be
forwarded to the ORNL ER Project Manager, if requested.

8.3 LABORATORY DATA REDUCTION, VAI.JDATION, AND RF,PORTING

The laboratory will forward ali results to the ORNL/MAD SPM. The Analytical Project
Manager (APM) will review the data against established EPA procedures and procedures
prescribed by this document. A published report including the following information will be
supplied to the ORNL ER Project Manager at the conclusion of the project.

• sample number;
• sample matrix;
• chemical and radiological parameters analyzed, their reported values and units of

measure;
• detection limit as specified in Sect. 7 of this document;
® consistent significant figures for each parameter for ali samples;
• results of QC samples such as matrix spike/matrLxspike duplicates, duplicates, surrogate

recoveries, blanks, and blank spikes where appropriate;
• copies of laboratory nonconformances, with explanations of the corrective actions;
• blank corrections (field blank, trip blank, method blank, etc.) are not necessary;
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® ali chain-of-custody forms and pertinent shipping information should be included in the
data package;

• percent moisture shall be reported for ali samples;
• a narrative, which describes circumstances where the QC criteria were not met and any

instrumental, technical, and administrative problems encountered during the analysis of
the samples, shall be provided with the data package. In addition, the corrective actions
and resolutions to these problems shall be provided;

® ali data shall be packaged regardless of QA/QC noncompliances (e.g., missed holding
times).

8.3.1 Data Validation

The data will be screened against the requirements specified in this document. The data
generated for this project cannot be validated against EPA-CLP guidelines or any guidelines
written from the EPA-CLP guidelines because the sample data deliverables for the CLP
protocol were not requested. If validation is required, it can only be done according to the
requirements detailed in this document and the analytical methods listed in this document.

8.3.2 Internal Quality Control

This section outlines the requirements for the QC program. The required QC to be used
for this project can be found in the CLP SOW, February 1988. For non-CLP methods, the
laboratory shall perform CLP-like protocol as indicated below.

8.3.2.1 Gas chromatography

• Recoveries of surrogates shall be calculated for the analysis of each GC column of each
sample, blank, MS, and MSD. The QC limits will be those that have been generated by
the laboratory and shall be reported with the results.

• Method accuracy for each matrix studied must be assessed and records maintained.
• The accuracy and precision limits for surrogates must be determined.
• Se.x_nd column confirmation shall be performed on ali positive responses for the analytes

of interest. Second column confirmation must be performed with the same types of QC
samples that were required for the quantitation column.

• A laboratory control sample of a concentration at method detection limits is required. If
samples are not within calibration range, appropriate dilution shall be performed to bring
samples into range.

• A laboratory control sample (consists of known concentrations of analytes representative
of the contaminants to be determined, which are added to laboratory ASTM Type II water
and carried through the entire preparation and analysis process) shall be analyzed with
each batch and reported with the results.

• For each analytical batch (every 20 samples of similar matrix), a reagent blank, matrix
spike (MS), and matrix spike duplicate (MSD) must be analyzed.

• Recoveries of surrogates shall be calculated for the analysis of each GC column of each
sample, blank, MS, and MSD. The QC limits will be those that have been generated by
the laboratory and shall be reported with the results.
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• The accuracy_and precision limits for surrogates must be determined.
® Second column confirmation shall be performed on ali positive responses for the analytes

of interest. Second column confirmation must be performed with the same types of QC
samples as were required for the quantitation column.

8.3.2.2 Radiochemical

• Matrix spike and duplicate are required for every 20 samples of similar matrix.
• A laboratory control sample (consists of known concentrations of analytes representative

of the contaminants to be determined, which are added to laboratory ASTM Type II water
and carded through the entire preparation and analysis process) shall be analyzed with
each batch and reported with the results.

• Method accuracy for each matrix studied must be assessed and records maintained.



49

9. INTERNAL QUAIATY CONTROL REQUIREMENTS

Field QC samples are used to assess sample-handling techniques, equipment and container
decontamination procedures, and chain of custody. Strict QC requirements for
instrumentation procedures are defined throughout this document and will be employed
during this project.

Field monitoring and laboratory activities are subject to QC requirements Levels I and II
and Levels III, IV, and V QC, respectively. Items covered in laboratory QC include

• replicates,
• spiked samples,
• split samples,
• control charts,
• blanks,
• internal standards,
• zero and span gases, and
• quality control samples.

Quality control requirements are listed with the analytical procedures in Sect. 7. Any
deviation or modification must be approved prior to analysis by ORNL/MAD Analytical
Project Manager.
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10. PERFORMANCE AND SYSTEM AUDITS
AND SURVEILLANCF_

There are no audits currently planned for the activities being performed in accordance
with this specific work plan. If an audit of field activities is required, it shall be scheduled,
planned, performed, and documented according to the requirements set forth in the
Environmental Restoration Division Quality Assurance Program Plan.6 The ORNL ER
Program QAS will conduct audits and surveillances for this project.

An audit is a planned and documented activity performed to determine, through
investigation, examination, or evaluation of objective evidence, (1) the adequacy of and
compliance with established procedures, instructions, drawings, and other applicable
documents and (2) the effectiveness of implementation. Audits shall be performed by
personnel who are independent of (external to) the organization or entity being evaluated.

Surveillance is the act of monitoring or observing to verify that requirements have been
specified and that items or activities conform to those specified requirelnents. A surveillance
is a periodic internal evaluation performed by line management personnel or their
representatives to assess the adequacy and effectiveness of that part of the QA program for
which they are responsible. Surveillance of activities associated with this work plan will be
performed as indicated in Sect. 10.2, Surveillances.

A performance audit or surveillance evaluates the effectiveness of the project in fulfilling
its objectives. A system audit or surveillance examines project activities to determine if they
are in compliance with procedures and other applicable documents.

10.1 AUDITS

There are no audits anticipated for this investigation; however, in the event a field audit
is requested, it will proceed as follows.

1. The QAS shall prepare and send the audit schedule to the manager of the organization
to be audited.

2. The QAS shall prepare an audit plan that identifies the scope, audit requirements and
objectives, lead auditor and team member(s), activities to be audited, organizations or
people to be notified, applicable requirements for documentation, schedule for the audit,
documented audit procedures to be used, and any other information necessary for the
successful conduct of the audit.

3. At least two weeks prior to the audit, the lead auditor shall review the scope, verify the
schedule, and coordinate audit activities with the manager of the affected organization to
ensure that the selected activity is ready to be audited.

4. The auditor shall conduct the audit in accordance with the audit plan and specific
checklists.
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5. Audit findings and observations shall be presented to the auditee at a closeout meeting.
Observations that may have an impact on site personnel health and safety shall be
reported immediately to the SHSO, with no exceptions. Failure to adhere to this
procedure shall result in expulsion of the QA representative from the site. It is the
responsibility of ali personnel while on site to inform the SHSO of potential hazards. The
formal report shall be issued within 30 days.

6. The auditee shall respond in writing to the report within 30 days.

7. Audit findings shall be validated by the responsible project management and processed in
accordance with the Environmental Restoration Division Quality Assurance Program Plan.6

10.2 SURVE_LANUES

Surveillance of field activities shall be performed early in the project and regularly during
the lifetime of the project to determine if personnel are adhering to procedural and
documentation requirements. The ORNL/MAD QAO or the ER QAS will perform a
minimum of one surveillance during the time frame of this investigation. The surveillance
procedure follows.

1. Prior to initiating field work, the ORNL ER Project Manager shall notify the MAD QAO
and the ER QAS of the schedule of field activities.

2. The MAD QAO, or the ER QAS, or his/her designated representative shall prepare a
surveillance plan that identifies the scope, surveillance requirements and objectives, lead
surveillant and team member(s), activities to be evaluated, organizations or people to be
notified, required documentation, schedule, documented surveillance checklist, and any
other information necessary.

3. Prior to the surveillance, the lead surveillant shall review the surveillance scope, confirm
the schedule, and coordinate surveillance activities with the ORNL ER Project Manager
to ensure that the selected activity is ready to be evaluated.

4. The surveillance shall be conducted in accordance with the surveillance plan and checklist.

5. Surveillance findings and observations shall be presented to the project manager as they
are determined. Short-term fixes may be required for problems of immediate concern;
however, root causes of problems must be determined and permanent corrective action
taken.

6. The formal report shall be addressed to the ORNL ER Project Manager and the
ORNL/MAD SPM and shall be issued within 30 days.

7. The ORNL ER Project Manager for this investigation shall respond in writing to the
report within 30 days.

8. Findings shall be validated by the responsible project management and processed in
accordance with the Environmental Restoration Division Quality Assurance Program Plan.6
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10.3 _ AUDITS AND SURVEILLANCES

Audits and surveillances of field activities should consider the following or any other top'.cs
relevant to the investigation:

• permits and document approvals;
• availability and use of procedures;
• personnel training and qualifications;
• equipment calibrations and response checks;
• site control and identification;
• pre-entry briefings;
• personnel protection equipment;
• health and hazardous material monitoring;
• equipment cleanliness and decontamination;
• waste collection, preparation, and controls;
• waste controls and disposal; and
• con'ective actions.
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11. PREVENTIVE MAINTENANCE

ORNI.dMAD maintains the equipment listed in this document in accordance with
manufacturers' SOPs. ORNL Indmtrial Hygiene and Radiation Protection departments are
responsible for _heir own equipment and maintain it in accordance with their own
departmental procedures.

1 i.1 _ MONITORING INSTRUMENTS

To ensurethatficldsamplingimtrumcntscomplywithregulationsand to minimize
instrumentmalfunctionsand failure.,the ORNl) group implementsa preventive
maintenanceprogramfor group-ownedcquipment.ORNL/MAD chemicaldetection
instrumentsarcscatannuallytothemanufacturerformaintcnanc,andfactoryrecalibration.
Instrumcntswhoseannualfactorycalibrationisovcrducshallnotbc usedinthefielduntil
thcyhavebccncalibratedbythemanufactureroranapprovedservicecenter.

The ORNL/MAD instrumenttechnicianemploysa databasetotrackmaintenance
historiesand calibrationdatesforeachgroup-ownedinstrument.When an instrumentis
returnedtothetechnicianductofailureorexpirationofitsfactorycalibration,thetechnician
rewordstheinformationinthedatabase,thcneitherrcpairstheinstrumentorreturnsitto
themanufacturer.Upon receiptoftheinstrumentfromthemanufacturer,theinstrument
technicianrecordsinthedatabasethenextschcdulcdmaintenance,factorycalibrationdates,
andanynew settingsandthenattachesa stickertotheinstrumentdetailingthisinformation.
"lhcinstrumentisthenreturnedtothefieldforuse.

A dailycalibrationorinstrumentre_ponsccheckisperformed(secSect.6)on each
hxstrumcntbeforeitisusedinthefield.Instrumentsthatdo notmcctfactorystandardsfor

operationarcrcmovedfromservice,thcremovalisdocumentedinthcfieldlogbook,andthe
instrumentisrcturnedto theORNL/MAD instrumenttechnician.IfthcORNL/MAD

instrumenttechniciancannotmake rcpairs,theinstrumcntisreturnedtothcmanufacturer
oran approvedscrviccccntcr.

The natureandintendeduseofinstrumentsinthefieldrequireanticipationofpotential
problems.Inorder:ominimizcdowntimeductoinstrumentfailure,backupinstrumcntswill
bccalibratcdandmaintainedinthcsupportzone,whcn possible.

11.2 RADIOLOGICAL INSTRUMF-.N_

_llORNL/MAD radiologicalinstrumcntsarcmaintainedand calibratedinaccordance
•Mtamanufacturcrs'specificationsandNIST Standards,andeachinstrumentwillhavcavalid
calibrationcertificatebcforcitistakenintothcficld.Rcsponsccheckrequirementsforcach
instrumentandadditionalrcquircmcntsforradiologicalfieldscreeninginstrumcntationmay
befoundinSect.6.
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Critical parts lists for the radiological instruments:

Nai Scintillator (Gamma)

Depleted uranium check source
D-cell batteries
BNC-BNC cable

Head phones (optional)

GM P_meake Probe (Beta-Cramma)

Thorium check source
9-V batteries
BNC-MHV cable
Head phones (optional)

GM Side W'mdow (Beta-Gamma)

Depleted uranium check source
9-V batteries
D-cell batteries
Head phones (optional)

ORNL Q2101, "beer mug" ZBS ScinttqMtor (Alpha)

Thorium-230 check source
9-V batteries
Head phones (optional)

11.3 CHEMICAL DETECTION INSTRUMENTS

Ali chemical detection instruments are maintained and calibrated by ORNL/MAD in
accordance with manufacturers' SOPs. Parts may be replaced and/or repaired without
returning the instrument to the factory; therefore, whenever possible, critical replacement
parts will be maintained to ensure uninterrupted monitoring.

Preventive maintenance for ali instrume _tsksperformed in accordance with manufacturers'
SOPs or other approved procedures. Preventive maintenarce schedules and listings of critical
replacement parts follow for each class of detection instrument that is most commonly kept
in stock.

PID

Preventive maintenance, on the PID should be performed weekly while the instrument is
in use or as needed when not in service. Maintenance coru;ists of a general cleaning of the
instrument, the lamp, and the ion chamber.
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Critical parts list for the PID:

replacement lamps for particular PIDs,
lamp cleaning compounds and solutions,
replacement battery packs,
calibration equipment, and
backup instrument.

11.4 LABORATORY PREVENTIVE MAINTENANCE

A program of preventive maintenance reduces the likelihood of analytical problems and
unexpected delays from equipment failure. The following comprises the preventive
maintenance system:

• Determination and listing of measurement system components that require preventive
maintenanc..

• For each measurement component, development of a schedule of routine rusks that must
be carded out to minimize downtime.

® Notation of preventive maintenance activities in a maintenance log.

• Inventory of critical and frequently required spare parts.

The responsibility tbr routine preventive m_ntenance is assigned to particular individuals.
More specialized maintenance is provided by a trained instrument technician, either in-house
or through a service contract. The laboratory responsible for anal_ing samples for this project
is required to have a formal preventive maintenance program. This program must be made
available to the QA officer or his designee, if requested.
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12. SPECIFIC ROUTINE PROCEDURE, S USED TO ASSF_S

DATA (PRECISION, ACCURACY, AND COMPLE'FENF__S)

Laboratory instruments are included under QC Level III and are subject to formal
validation procedures. The field instruments used on this project fall under QC Level I,
making them exempt from validation procedures. Level I measurement data will be used in
this investigation for health and safety screening (see Table 3.2).
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13. CORRECFIVE ACHONS

Conditions adverse to quality, which may adversely affect safety, health, the environment,
or the reliability of sampling methods and/or data, must be promptly identified and corrected
by authorized personnel. The root cause of these significant conditions also must be properly
documented and reported to management in a timely manner.

Conditions adverse to quality are defined as conditions that excee.d predetermined
acceptability limits, deviate from prescribed methods, fail to meet performance requirements,
or fail to meet customer or regulatory requirements and expectations. Typical reasons for
corrective action include nonconformance.s; occurrences; management reviews; appraisals;
audits; problem investigations; and external appraisals, reviews, and audits.

13.1 PROCEDURE

The following corrective action procedure shall be used by project personnel when
responding to conditions adverse to quality.

1. The person who detects the adverse condition shall immediately provide the appropriate
supervisor with the time, date, location, personnel involved, and a description of the
situation.

2. The supervisor or SHSO shall immediately determine if work should be stopped and/or
a short term fix is needed. If conditions are immediately threatening to life and health, the
Laboratory Shift Superintendent's office shall be contacted to determine whether the
situation should be entered into the Occurrence Reporting System in accordance with the
Environrnental Restoration DMsion Quality Assurance Program Plan. 6 If conditions are not
immediately threatening to life and health, the ORNL ER Proiect Manager shall be
notified, and he or she shall report the situation to the ORNL ER Program Remediation
Manager, who will determine the action to be taken.

3. The supervisor or SHSO shall notify the ORNL ER Project Manager of the conditions.

4. The ORNL ER Program Manager will assemble a team to perform root cause analysis
and determine corrective action.

5. Prior to implementing the corrective action, the QA specialist, with technical assistance
as needed, shall verify that the proposed corrective action will prevent recurrence of the
conditions.

6. The QA specialist shall verify that the corrective action is properly implemented.

7. Any findings resulting from a QA audit/surveillance will be addressed by the SPM. A
written statement explaining why the discrepancy occurred and what corrective action has
been taken to ensure that it does not recur should be forwarded, along with the finding,
to each QAO or QAS involved in the project.
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13.2 FIELD CHANGES AND V_CES

Any deviation from the work plan or change in procedure must be reported and recorded
when it occurs in a specified section of the field logbook designated for field changes and
variances. A Field ChangeNariance Form (Fig. 13.1) will be completed and signed by the
appropriate parties listed at the bottom of the form in the event of any deviation from the
approved plans.

A variance is a departure from a requirement. The variance must provide an acceptable
alternative having defined boundaries within the parameters of the requirement. If a variance
from the plan occurs, the box marked "Variance" is checked on the Field Change/Variance
Form and the SPM is required to sign the form. A copy of the form is distributed to the QA
representative(s) and the original is maintained by the SPM. Ali personnel involved in the
work process will be informed of the changes.

A field change is a deviation that could adversely affect health and safety. For major
alterations or field changes, the "Field Change" box on the form is checked and additional
signatures are required at the bottom of the form. Changes must be explained to everyone
on the investigation team. Each signee will receive a copy of the Field ChangeNariance Form,
explaining the deviation and the substituted method or rationale for the change.

=.
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FIFAX) CHANGE REQUEST /VARIANCE FORM

[] Field Change Change Number:

[] Variance Date: _,

Project:

Site:

Document:

Substituted Method:

Impact on Data Quality:__.

Justification: ............ _ ................

Site Project Manager: Date:

ApprovaLs: (Field Changes Only)

Project Manager: Date:

QA Specialist: Date:

QA Representative: Date:

Analytical Representative: Date:

Other Approvals:

Name / Organization

Date:

Date:

Date:

Fig. 13.1. Field Change Request Form.
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14. QUALITY ASSURANCE REPORTS TO MANAGE_

Reports, which provide evidence of the quality, cost, and schedule of the project, shall be
prepared periodically for ORNL ER management. A list follows of possible reports and their
content.

14.1 FORMAL WRITI'EN REPOR'PS

® Audit and surveillance reports, prepared by the appropriate QAO or QAS, are submitted
to the SPM, ER Program Remediation Manager, and remaining members of the QA
team.

• Field observation report(s) are prepared by the SPM.

• Reports on significant quality problems, recommended solutions, and results of corrective
actions are prepared by the SPM.

• Monthly reports may be prepared by the representative from the ORNL ER Project
Manager and submitted to the ORNL ER Program Remediation Manager.

14.2 INFORMAL REPOR_I_

Reports shall be prepared by project personnel designated by the ORNL ER Project
Manager. The reports shall identify the status of the following:

• permit approvals;

• document preparation and approvals;

• scheduled versus actual completions of waste transfer activities;

• amount, type, and location of field-generated wastes; and

o actual cost and schedule versus the expected.

Regardless of whether written or oral reports are presented to management, records of
activities shall be maintained by the personnel responsible for presenting the report.

=

J
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15. ADDITIONAL NQA-1 ELEMENTS

The Environmental Restoration Division Quality Assurance ProgramPlan6 requires that ali
quality-related documents be completed in accordance with the Interim Guidelines and
Specifications for Preparing QualityAssurance Project Plans, QAMS-005/801 (hereafter referred
to as QAMS). In addition to this requirement, elements must be included from Quality
Assurance Program Requirements for Nuclear Facilities, ANSI/ASME NQA-12 (hereafter
referred to as NQA-1), and applicable DOE orders. The NQA-1 elements that were not
addressed in the body of this document (because this document follows the QAMS format)
are identified and addressed below.

15.1 PROCUREMENT IX)CUMENT CONTROL

Information dealing with procurement document control can be found in Sect. 2.4 of the
Environmental Restoration Division Quality Assurance Program Plan.6 The relevant section in
the manual addresses the QA requirements necessary for procurement of items or services
(i.e., purchase requisitions, purchase orders, and specifications). The section also describes
channels for procurement requisition packages, supplier documentation, acquisition of spare
and replacement parts, reporting of nonconformances, and deviations reporting and approval
procedures. This activity is not required for the ,scope of this investigation.

15.2 PURCHASED ,li'EMS AND SERVICES CONTROL

Purchase items and services with the potential to affect health, safety, the environment,
production, or schedules are controlled to ensure conformity with ER Program procurement
requirements. Such control is provided through procurement planning, supplier evaluation and
selection, and supplier performance evaluation and verification. If any subcontractor is
required for the performance of drilling or for equipment operations, that process could be
guided by Sect. 2.7 of the Environmental Restoration Division Quality Assurance Program
Plan.6

15.3 INSPECTION

Information on inspections is located in Sect. 2.1.0 of the Environmental Restoration
Division Quality Assurance Program Plan.6 Field and laboratory work (e.g., sampling, drilling,
and laboratory analysis) conducted in association with the ER Program will be inspected
periodically. Inspections will be based on requirements for the given activity outlined in EPA
guidance documents, the Environmental Surveillance Procedures Quality Control Program5
manual, site-specific investigation plans, and other available references.
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15.4 INSPECTION, TESI'lNG, AND OPERATING STATUS

Information dealing with inspection, testing, and operating status of items used and wastes
generated can be found in Sect. 2.14 of the Environmental Restoration Division Quality
Assurance Program Plan: To ensure that required inspections are performed and to ensure
that items that have failed inspections and tests are not inadvertently installed, used, or
operated, the inspection and testing status of items will be identified either on the items
themselves or in documents traceable to the items. Status will be tracked through indicators
such as physical location and tags, markings, stamps, inspection records, or other suitable
means.

15.5 CONTROL OF NONCONFO_G ITF_,MS

Section 2.15 of the Environmental Restoration Division Quality Assurance Program Plan6
defines the QA requirements for identification, segregation, control, disposition, and reporting
of nonconforming items or activities. It explains how nonconforming items are tagged and
controlled so that proper evaluation can be conducted without jeopardizing the data already
collected. Additional information on how nonconforming items will be addressed during this
investigation can be found in Sect. 13 of this document.

15.6QUAIXI'Y" ASSURANCE .RECORDS

Requirements for establishing QA records and properly maintaining them to prevent
damage or loss are discussed in Sect. 2.17 of the Environmental Restoration Division Quality
Assurance Program Plan: lt also discusses retrieval of records from storage and corrected and
revised records. QA records include items such as audit and surveillance reports, field
logbooks, chain-of-custody forrns, field change request/variance forms, field monitoring record,
and daily instrument calibration/response check forms.

15.7 SOFTWARE

The requirements for and methods of verifying and validating computer codes or software
development can be found in Sect. 2.19 of the Environmental Restoration Division Quality
Assurance Program Plan: This activity is not required for this investigation.

15.8 OPERA'ITONAL R_dOINF_.,SS REVIEWS

An operational readiness process will be conducted to ensure that a given activity is ready
to proce.ed to the next increment of work. Section 2.20 of the Environmental Restoration
Division Quality Assurance Program Plan6describes the process of recognizing the completion
of each phase of work on a project and determining whether the project is prepared to enter
into the next phase of operations. A readiness review meeting may be scheduled prior to the
commenoement of work to establish the readiness of each phase of the investigation and
detect any deficiencies. Documents to be available for review at this meeting include worker
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training records, the excavation/penetration permit, and the comprehensive work plan
containing the health and safety plan, waste management plan, and QAPjP.

15.9 RISK ASSESSMENT

Risk assessments are used to evaluate health-related issues during each phase of a project.
Details on risk assessment can be found in the EPA Guidance Document.7 A risk assessment
is not required for this phase of the 7500 Area Contamination Site investigation.

15.10 _ CONTROL

Document control is the process of assuring that documents are reviewed, distributed, and
follow the prescribed ER guidelines for documentation. Documents that are under this
requirement are the site-specific comprehensive work plan and health and safety plan, the
field logbook, and any reports that are submitted to ER after the completion of this
investigation (e.g., a field observation report).
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16. HEALTH AND SAFE'TY

This health and safety section was developed by the members of the MAD Group of the
Health and Safety Research Division at ORNL and will be implemented by ORNL/MAD
personnel. This section was prepared to provide health and safety guidance for conducting
field investigative activities at the 7500 Area Contamination Site. This investigation is
necessary because surface radiological contamination has been identified at this area and the
integrity of the underground waste drainage lines is suspect.

Major components of this plan include (1) assignment of key individuals to health- and
safety-related positions and the delineation of their responsibilities; (2) development of a
contaminant matrices table to identify contaminants that might be encountered at the site and
to define their exposure limits and harmful effects on the body; (3) discussion of personnel-
protective requirements and description of personnel decontamination procedures and
mandatory safety requirements; and (4) provision of emergency information for contingencies
that may arise during field activities.

16.1 PROJECT ORGANIZATION

This health and safety section will conform to 29 CFR 1910.120,3 as defined by the final
rule of March 1989 and supplement to the final rule, April 18, 1991. ORNL/MAD will
designate a SHSO and alternates who will implement, monitor, and enforce the plan.

Table 2.1 is a listing of key project personnel and affiliations, including phone numbers,
for individuals involved in the health and safety aspects of the environmental sampling
activities at the 7500 Area C.ontamination Site. Backups for key project personnel are listed
where appropriate. The SPM or SHSO may designate qualified alternates who are not
identified in Table 2.1 to conduct their respective duties in the field, if warranted.

16.1.1 Site Project Manager

The SPM is responsible for oversight of the entire environmental sampling effort. He/she
will be responsible for site accessibility, safety, QA, and waste management _ndwill delegate
further responsibilities to other members of the ORNL/MAD sampling team he/she
determines to be qualified. Specific responsibilities of the SPM are listed below.

1. Coordinates site operations, including logistics;

2. Interfaces with plant and project personnel;

3. Assists the SHSO when necessary;

4. Participates in site characterization activities;
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5. Assures that ali quality-related activities are conducted in accordance with prescribed QA
procedures;

6. Notifies appropriate personnel of work schedules;

7. Maintains and controls ali site records;

8. Determines in-field procedural variances in response to site conditions;

9. Documents and reports unforseen site changes and corrective actions; and

10. Coordinates waste disposal following procedures established by ORNl, ER and ORNL
Waste Management Operations.

16.1.2 Site Health and Safety Officer

The SI-ISO, or a designated representative, with the support of the SPM, has primary
responsibility for the following:

1. Prior to initiation of site activities, ensures that personnel receive this plan and are aware
of its provisions; are instructedin safe work practices; are familiar with potential hazards,
routes of entry, and health effects; and are familiar with planned emergency procedures.

2. Ensures that ali prospective site personnel sign and date a statement in the field logbook
to verify that item 1 was fulfilled.

3. Notifies the Hazardous Waste Operations and Emergency Response (HAZWOPER)
Program Coordinator (see Sect. 16.1.4) of those ORNL individuals and ORNL
subcontractors who may be participating in site activities. Requests that individuals
volunteer any medical information that would necessitate special considerations
(e.g., allergies, diabetes, pregnancy), keeping confidential the medical information
provided.

4. Confirms with the Technical Resources and Training Section that personnel accessing
the contamination reduction zone and exclusion zone have received the health and safety
training that qualifies them to work at this site.

5. Implements health and safety requirements and reports to the SPM any deviations from
anticipated conditions. If unsafe conditions or hazards arise during the investigation,
orders operations to cease, safeguards personnel, and reestablishes safe working
conditions upon obtaining guidance from various departments throughout ORNL. These
departments may include: industrial hygiene, radiation protection, or safety.

6. Maintains on-site copies of current training records for ali site personnel in order to
verify compliance with 29 CFR 1910.1203 and other required training. If task-specific
training is required for site workers, verbally verifies that the training has been received
by asking either the site workers or the support person respons_le forsecuring their services.
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7. Ensures that each site worker has an up-to-date respirator card, indicating proper
training and quantitative fit-testing fo_"those respirators required at this site by the
SHSO.

8. Establishes site work zones and required levels of protection, and establishes personal
decontamination stations and instructs personnel in their use (see Sects. 16.5 and 16.8).

9. Establishes and makes available at the site emergency response instructions and contacts,
with telephone numbers and appropriate radio communication information (see
Sect. 16.2).

10. Identifies key plant personnel (and alternates) who are responsible for specific safety-
related areas, such as health, plant safety, radiation protection, and industrial hygiene.
In addition, establishes a liaison with the Laboratory Shift Superintendent's organization
to facilitate emergency response.

11. Minimizes the number of personnel and the amount of equipment in the exclusion zone
in order to remain consistent with safe site operations.

12. Ensures the performance of daily response checks and/or calibration of monitoring
equipment (see Sect. 6) to be used; ensures that results are recorded in the field logbook
or on the Daily Instrument Calibration_esponse Check Form.

13. Ensures that ali monitoring equipment ks operating according to the manufacturer's
specifications and instructions and arranges for maintenance, if warranted (see Sect. 6).

14. Prior to commencing sampling activities, ensures that the penetration/excavation permit
or any other necessary permits have been generated and approved and that signed copies
of each have been provided to the SPM and are available on site.

15. Ensures that personnel comply with regulations concerning clearance distances from
overhead obstructions, i.e., booms or masts of heavy equipment, and temporarily
suspended equipment.

16. Ensures that personnel and equipment are frisked before egress from the contamination
reduction zone.

17. Ensures that any injury or illness related to performance of work is reported to the
Industrial Safety Section.

18. Assists personnel with the completion of report form(s), including those requfi-,zdin the
event of an accident. Ensures that completed forms, either originals or copies, are
returned to the ORNL/MAD SPM. Assists with ensuing investigation following an
accident.

19. Ensures that continuous chemical and radiological monitoring for potential site
contaminants is provided while field operations are being conducted within the exclusion
zone or contamination reduction zone.
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20. Ensures that s_tevisitors stay outside the exclusion zone and the contamination reduction
zone; conducts a pre-entry briefing for any qualified visitors who must access the
contamination reduction zone or the exclusion zone and confirms that they meet ali
access requirements; ensures proper documentation of visitor's training records; ensures
that visitors sign and date a statement in the field logbook stating that item 1 was
fulfilled.

16.1.3 Field Project Personnel

Project personnel involved in site investigations and operations are responsible for:

1. Taking ali reasonable precautions tta prevent injury to themselves and their fellow
employees; using all of their senses and appropriate instrumentation to alert them to
potentially harmful situations.

2. Performing only those tasks that the personnel believe they car, do safely, and
immediately reporting any accidents and/or unsafe conditions to the SHSO and the SPM.

3. Notifying the SHSO of medical conditions (e.g., allergies, diabetes, pregnancy) that
require special consideration. (Health Division approval and/or a physician's
recommendation may be required before an indi,ddual with a medical condition can or
may be assigned a specific field task.)

4. Avoiding unnecessary contact w'i',_hany potentially contaminated substances (i.e., walking
through puddles, poois, and mud) and avoiding placement of monitoring and sampling
equipment on a potentially contaminated surface.

5. During the equipment decontamination process, preventing spillage of decon water
whenever possible. If a spill occurs, containing the liquid if possible and notifying the
SPM.

6. Avoiding splashing of contaminated materials.

7. Being familiar with the physical characteristi_ of the site, including:

® wind direction in relation to ground zero;

® accessibility to associates, equipment, and vehiclez;

• communications ( fire alazxn boxes and telephones);

hot zones (areas of known or suspected contamination);

,_ site access;

• nearest site resources (restrooms, break'_room,s);

• possible overhead lines; and

® buried el_trical lines and underground piping systen_.

8. Maintaining for proper dispo,_al ali wastes generated during sit ,_.characterization and
sampling activities (see Sect. 4.10).
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9. Reporting ali injuries, no matter how minor, to the SHSO and/or the SPM. Personnel
incurring injury or illness related to performa:_;:c of work are required to physically
report to the ORNL Health Center.

10. Abiding by a buddy system, so that each site worker is responsible for keeping track of
his/her partner in the event of an incident.

11. Reporting to the SHSO or a designated member of the investigative team for frisking
prior to egress from the contamination reduction zone or exclusion zone as directed by
the SHSO.

12. Becoming familiar with the required procedures in this plan and conducting ali activities
in accordance with this plan.

16.1.4ORNL IndustrialHygieneandHAZWOPER

The ORNL IndustrialHygieneSectionshallbc rcspousiblcforthe oversightand
approvaloffieldinvestigativeeffortsrelatedtoindustrialhygieneand therequirementsof
29CFR 1910.120.3 Inaddition,theindustrialhygienerepresentativeshallhavestop-work
authorityandmaybeconsultedregardingpersonalprotectiveequipmentaswellasindustrial
hygienemonitoringandsampling.The industrialhygienerepresentativemay beconsultedto
authori_xea returntowork afteranysitehazardhasbe.cnresolved.IfORNL Industrial
Hygienewasconsultedandauthorizedthestop-workorder,orilyORNL IndustrialHygiene
canrestartwork.

WithintheIndustrialHygieneSection,locatedatORNL, theHAZWOPER Program
Coordinatorshallapproveallplanspriortomobilizationandthecommencementoffield
activities.The SHSO willprovidethecoordinatorwithalistofORNL individualsandORNL
subcontractorswho may beparticipatinginsiteactivities.Basedon programrequirements,
suchasspecificneeds,thelocationofthesite,and potentialexposureof thecmpioyec
involvedinthesitecharacterizationactivities,thecoordinatorwilldeterminewhichindividuals
must be placedon the hazardouswasteworkermedicalmonitoringprogram.The
HAZWCPER coordinatorwill_hcnprovidethe ORNL medicalfacilitywitha listof
individualswho arcapprovedforinclusionintheha_zardouswasteworkerprogram."l]ac
ORNL HealthDivisionwillexamineeachindividualonthislistwho hasnotbe.cnpreviously
placeAontheprogram.Iftheemployeeisfittoworkatahazardouswastesite,hcorshewill
bcplacedorJthehazardouswasteworkermedicalmonitoringprogram.

16.1.5ORNL RadiationProtection

ORNL RadiationProtectionshallbe rcsponsiblcfortheoversightand approvalof
personnelprotectionrequirement.';relatedtoradiationprotection.Radiationprotectionshall
approveallplanspriortomobilizationandthecommcnccmcntoffieldactivities.Radiation
protectionmay beconsultedtoauthorizeareturntoworkafteranyon-sitchazardl'_asbeen
re..solvcd.(Also_e.cSect.6.4.1.)IfORNL, RadiationProtectionwasconsulted..hdauthorized
thestop-workorder,onlyORNL RadiationProtectioncanrestartwork.
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16.1.6 ORNL Safety

Tile ORNL Safety Department shall be responsible for oversight and approval of field
investigative efforts relating to safety. The ORNL Safety Department shall review and
comment on ali work plans and will sign the approval page prior to the mobilization and
commencement of field activities. Safety shall also have stop-work and continuation authority
and may be consulted regarding safety related issues relevant to personnel and equipment.
If ORNL Safety Department was consulted and authorized the stop-work order, only ORNL
Safety can restart work.

16.2 EMERGENCY RF_PONSE PLAN

The Laboratory Shift Superintendent at ORNl., coordinates 24-h emergency response
coverage from the Shift Superintendent's Department of the Laboratory Protection Division.
The on-duty Laboratory Shift Superintendent, assisted by a well-trained plant emergency
squad, directs the response to emergencies such as fires, major equipment failure, hazardous
materials releases or spills, natural disasters, and sabotage. Ali spills must be reported to the
Office of Environmental C.ompliance and Documentation. Should a spill occur during

- operations, ORNL/MAD, as first responder, will act to contain the spill material as well as
: possible until plant emergency units arrive. A spill control kit will be located on site for this

purpose.

16.2.1 Emergency Phone Numbers

- • Plant Phone: 911

._ • Laboratory Shift Superintendent Phone: 574-6606

- • Cellular Phone: 574-6606

® Radio Number: Station 103 or 403

Contact the Laborato.ry Shift Superintendent first. The Superintendent is the trained
emergency response director.

Listed below are emergency groups and their telephone numbers_ A cellular phone may
be present in the field and available for use when workers are not in close proximity to a
plant phone.

Environmental Management 574-6670
Security Control 574-6646

: Radiation Protection 574-6690
Industrial Hygiene 574-6165

: Medical 574-7431
Public Relations 574-1640
Safety (Industrial) 574-6679
Security Patrol 574-6277
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16.2.2 Fznergency Preparedness

Parts of this section were taken from the Consultants and Visitors Environmental Safety,
Health, and Security Handbook. 8

In case of emergency, the SHSO ox'the SPM will notify or assign someone to notify the
Laboratory Shift Superintendent of the situation as soon as possible, using the following
procedures.

16.2.2.1 Reporting an emergency

1. Telephone

® If a plant telephone is accessible, dial 911. On a cellular phone, dial 574-6606. When
using a plant radio, call Station 103 or 403.

• Describe the emergency.

• Identify the location of the emergency.

• Identify yourself.

• In case of an injury, tell whether an ambulance is needed.

• Listen to and follow any instructions that are given.

• Do not hang-up until the emergency response coordinator disconnects first.

• The closest phone and secan'ity assistance is locatc_ at portal 19B at the south end
of the RE,DC_-IFLR access road.

2. F'treAlarmPullBoxes

Pullingafirealarmboxautomaticallytransmitsthelocationoftheemergencytothe
FireDepartmentand theEmergencyControlCenter.Remain atthealarmbox and
supplyany neededinformationto therespondingemergencysquad,asconditions
warrant. The closest phone and security assistance, is located at portal I9B at the south
end of the _tFIR access road.

3. Radio

When Station 103 or 403 is called, the shift superintendent will be notified of the
emergency. The ck_est radio and security assistance is located at portal 19B at the south
end of _e REDC_LVIR a_ road.

• Confirm that it is an emergency.

• Describe the emergency.

• Identify the location of the emergency.

• Identify yourself.

• Listen to and follow an_ instructions.

i

_=
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16.2.Z2 Alarm signals

1. Evacuation Alarms

Evacuation alarms are denoted by a steady or continuous sounding from the plant
public address (PA) system. The SHSO or SPM will designate the evacuation routes.
Evacuate the site or area and proceed to the assembly point defined by the SHSO or
SPM, and wait for further instructions.

2. Radiation Alarms

Radiation alarms are denoted by rotating red beacon lights and a steady sound from
a clarion horn. Evacuate the site or area, proceed to the assembly point defined by the
SHSO or SPM, and wait for further instructions.

3. Take Cover Alarms

Take cover alarms are denoted by an intermittent or wailing siren sound from the
plant PA system. Seek immediate protective cover in a strong sheltered part of a
building. Evacuate mobile structures to a permanent building.

4. Standard Alerting Tone

The standard alerting tone is a high-low tone from the plant PA system. Listen
carefully; an emergency, announcement will follow.

16.2.2.3 Evacuation procedures

• Familiarize yourself with the evacuation routes that are designated (verbally or posted)
by the SHSO or SPM.

• In the event of an evacuation, proceed to the predetermined assembly point and, 'it for
further instructions.

• The SHSO or SPM and crew will follow instructions given by the Emergency Response
Team upon its arrival.

16.2.2.4 Important reminders

,, Know the telephone number of the Laboratory Shift Superintendent: 574--6606, 911, or
Station 103 or 403.

• Know how to summon an ambulance: dial 911 and give the location. Wait for the arrival
of first-aid personnel_

• Know the quickest way to s_mmon the plant emergen_ squad: pull a fire alarm box and
wait for the arrival of the Emergency Response Team.

• Do not hang-up until the emergency response coordinator disconn_ts first.

• The closest restrooms, break facilities, and water are located in Building 7503.
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16.3 SITE ACTION PLAN

_63.!, _ Site Preparation

,' " /_ (i ,

_vrovmons of this document are mandatory for ali on-site employees and visitors engaged
in hazard0as material management activities, including, but not limited to, initial site

reconnaissance, field investigations, mobilization, project operations, and demobilization. This
section covers the health and safety concerns related to radiological and chemical field
screening and the subsequent environmental soil sampling.

At the pre-entry health and safety briefing, ali field investigation personnel, including
representatives from ORNL (industrial hygiene, radiation protection, the fire department,
safety, security, and ORNL ER) shall receive a copy of this plan and shall complete work in
accordance with this document. The pre-entry briefing shall be held prior to the
commencement of field operations so that field personnel may become familiar with potential
hazards and mandatory field procedures. Each potential field person will be required to sign
and date a designated section within the field logbook, stating that he/she has received a
pre-entry health and safety briefing and a copy of the work plan containing a health and
safety section.

Also at the pre-entry briefing, ali personnel will provide the SPM with documentation
of successful completion of training requirements, in accordance with 29 CFR 1910.120.3The
required training includes 40-h OSHA Hazardous Worker Training and 12-h
Energy-Systems-approved Radiation Worker Training. Tailgate meetings may be called during
field activities to inform site personnel of potential health and safety concerns that may arise
due to unplanned field conditions.

16.3.2 Facility Description

The 7500 Area Contamination Site (Fig. 1.1) is located in Melton Valley near ORNL
grid coordinates (measured in feet) N18,100 and E32,400. The site is north of REDC/HFIR
adjacent to the west side of the REDC/HFIR access road. The investigation will be
undertaken because of known radiological and potential chemical contamination that 'was
discovered in the ditch along the road leading to REDC/HFIR. The investigation may involve
the following activities:

• surface soil sampling to depths of 12 ir_ using a breaker bar or auger,

* subsurface soil sampling to depths of 2 to 6 ft utilizing split-spoon samplers and/or barrel
augers, and

• a water sample at the south end of the drainage ditch.

In many instances, the sampling locations may be close to underground waste drainage lines.

Due to the immediate nature of the request to collect samples at the 7500 Area
Contamination Site, ORNL/MAD ,,,,,iiimobilize and begin sampling shortly following the
approval of this and ali other required plans/permits. The proposed time frame of the
investigation has not been determined but is dependent upon weather, funding, analytical
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services, and various Energy Systems approvals. It is estimated that a few weeks will be
required for completion of field activities.

Unusual site feature,s and requirements of the 7500 Area Contamination Site make
necessary the following items:

• Section (e)(3)(i) of 29 CFR 1910.1203requires that ali full-time workers on site that may
be potentially exposed to hazardous substances and health hazards shall receive a
minimum of 40 h of off-site health and safety training and a minimum of 3 days (24 h) of
actual field experience under direct supervision of a trained, experienced supervisor.
Supervisors are required to have completed an extra 8 h of supervisory training prior to
commencement of field activities. Twenty-four hours of off-site health and safety training
and a minimum of 1 day of actual field experience under the direction of a trained,
experienced supervisor shall apply for workers in areas that have been monitored and
characterized indicating exposures less than permissible exposure limits or published
exposure limits, where respirators are not necessary and characterization indicates no
health hazard.

• Current Energy-Systems-approved 12-h Radiation Worker Training will be required of
those individuals conducting field activities within the contamination reduction or
exclusion zones.

o Before site access will be granted, ali site personnel must have attended the pre-entry
health and safety briefing, and documentation of the training must be entered in the field
logbook. Ali personnel will also participate in the Energy Systems radiological dosimetry
program, which requires thermoluminescent dosimeter badges to be worn on site.

® At the discretion of the ORNl, Industrial Hygiene Department, identified individuals will
be placed on a hazardous waste worker medical monitoring program, in accordance with
29 CFR 1910.120.3 "l'he ORNL Health Center will be notified of the names of on-site

participants by the ORNL HAZWOPER and will dispense the appropriate health care.
Subcontractors will receive health care and monitoring from their employer's occupational
physician.

1633 Suspected Contaminants

Descriptions of the suspected types of contaminants and their compound characteristics
(if known) are provided in Table 16.1. If additional potential contaminants are identified prior
to the commencement of activities or during activities, an addendum containing this
information will be provided. Potential contaminants are based on information from historical
data and from the normal daily operations that contributed to the waste drainage lines.
Chemicals used in sampling equipment decontamination activities also appear in the table.

m
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16.4 SITE TASK HAZARD ANALYSES

16.4.1 Purpose

The site task hazard analysis identifies health and safety concerns that may be
encountered by site per_,onnel and describes the personal protective equipment required for
each site task. The SHSO or the SPM has the authority to raise or lower the level of personal
protective equipment worn by the teams, depending on hazards encountered irl the field. The
site task hazard analysis is based upon scenarios; therefore, the levels of protective equipment
outlined in this section are to be used only as guidelines rather than requirements. Donning
and doffing procedures are outlined for various levels of protection in Sects. 16.6.5 and 16.6.6;
personal decontamination requirements are outlined in Sect. 16.8; action limits are defined
in Sects. 16.10.1.2 and 16.10.2.2.

16.4.2 Hazard Evaluation

A hazard evaluation for the 7500 Area Contamination Site is presented in Table 16.2.

Table 16.2. Hazardevaluationfor the 7500Area ContaminationSite

Waste types: Liquid/Free Ye....._s Solid Ye....._s Sludge N...fl

Characteristics: Corrosive Y...._ Ignitable N.._q Radioactive Y_.._s

Volatile Ye....._s Toxic Yes Reactive Y_.._

Unknown Ye...._s

Hazards: Chemical Ye....._s Physical Yes Radiological Y.....__

Personal protective equipment expected to be necessary Ibr this project is discussed in
Sect. 16.6. Personnel-protective equipment requirements will be adjusted as site conditions
change or as the SHSO or a qualified representative from industrial hygiene or radiation
protection deem necessary. Site work generally will require modified Level D+ protection.
(Action limits are presented in Sect. 16.10.1.2 and 16.10.2.2.) Modified Level D protection
will include the addition of hearing protection when heavy machinery is operating and the
addition of chemically-resistant gloves fbr sampling. Due to the potential fdr contact with
radiological contamination or caustic chemicals, ali personnel shall avoid skin contact with
water or soil while at the investigation site.

16.4.3 Decontamination Personnel

Personnel involved with the decontamination efforts at the 7500 Area Contamination Site

have the potential of exposure to a variety of chemical and radiological hazards (Table 16.1)
as they decontaminate equipment. Equipment decontamination generally will require
Level D+ protective equipment (see Sect. 16.6). lt is recommended that ali personnel shower
at the change house prior to departing for home.

Personnel decontamination procedures are outlined in Sect. 16.8 and equipment
decontamination procedures in Sect. 16.9.

_==
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Decontamination personnel may potentially receive burns or be exposea:!to splash or
bacEspray from the portable hot.water washer. Personnel operating the hot,.water washer are
required to wear a splash shield for the face, which should be worn in conjunction with safety
gla_es.

Noise levels may b.eelevated near the hot-water washer. Hearing protection is required
for ali decontamination personnel when the decontamination trough is affixed to the back of
the decontamination trailer and for personnel working within a radial distance of 10 ft from
the hot.water w_her. Previous monitoring results have shown that heating protection is not
required when the decontamination trougb and its attendant activities are moved at least 10 ft
from the decontamination trailer.

Hazards associated with inhalation of exhaust from the internal combustion engine that
powers the hot-water washer may aLso be encountered. This potential problem may be
avoided by emuring that exhaust always trails away from decontamination personnel.

16.4.4 Soil Sampling Team

Operational procedures for soil sampling, which involve split.spoon sampling, hand
augering, and hand troweling, are described in Sect. 4. The 7500 Area Contamination Site soil
sampling team normally will consist of two sampling technicians and at least one other
individual to assist and collect samples. Soil samples will be collected within the designated
exclusions zones at each operational site and containerized in the contamination reduction
zone (see Sect. 16.5).

Extreme care and caution must be employed prior to any sampling. Personnel involved
in soil sampling will require Level D + personal protective equipment unless downgraded or
upgraded by the SHSO. Engineering plans of the entire 7500 Area Contamination Site must
be thoroughly reviewed with the project engineer as well as a representative from safety to
emure the absence of underground obstructions or barriers. A penetration permit will be
required prior to conducting subsurface soil sampling. Each sampling location must be
reviewed against the site penetration permit and agreed upon by the SPM and SHSO prior
to any sampling activities,

Pushing split-spoon samplers with a piece of heavy equipment may present a serious
physical hazard to the soil sampling team. A major hazard is conducting operations where
heavy equipment may be operating nearby or overhead. Due to the awkwardness of the split-
spoon sampling in combination with the machinery and the uneven ten'ain, special attention
should be paid to one's surroundings. Care must be taken i.nthe operation of the machinery.
A third person at the sampling location will act as an extra set of eyes in the event of
unforeseen problems or difficulties. Each individual must be aware of visible hazards posed
by this site and of ali verbal communications from other members of the sampling team. The
hand augering team maybe exposed to the contaminants and hazards identified in Table 16.1.
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16.4_5 Site Project Manager

The SPM is responsible for oversight of the entire 7500 Area Contamination Site
sampling activities. The SPM is required to access ali zones (support, contamination
reduction, and exclusion) and, therefore, potentially may be exposed to ali hazards associated
with ali zones and with ali duties performed within these zones. Prior to entering an area, the
SPM shall don the appropriate protective equipment required by the SHSO for activities
within that area of the site.

16.4.6 Site Health and Safety Officer

The SHSO is responsible for the _afety and health of personnel involved in the 7500
Area Contamination Site sampling. A major portion of the SHSO's time is spent providing
continuous monitoring for potential contaminants at the site. The SHSO shall have access to
and control of ali areas at the 7500 Area Contamination Site project and will be exposed to
ali potential hazards to which ali site-specific field personnel may be exposed.

If the exclusion zone must be evacuated because of elevated readings exceeding
predetermined action limits (see Sects. 16.10.1.2 and 16.10.2.2) for the monitoring
instruments, or an obvious safety concern, the SHSO will reenter the exclusion zone after
consultation with the appropriate departments (industrial hygiene or safety) to determine if
it is safe for the sarapling team to reenter the zone.

16.4.7 Equipment Operators

Split-spo<m sampling activities may require the use of different types of operational
equipment. Personnel operating heavy equipment will use Level D personal protective
equipment, although changing field conditions or positioning within or out of the site
boundaries may require an upgrade of personal protective equipment by the SHSO. Personnel
must observe safety precautions when operating around the site. People working around
heavy equipment should be aware that operators have blind spots in their field of vision.

16.4.8 Special Hazards

In addition to the physical, chemical, radiological, and underground hazards of the
investigative site, other types of potentially harmful hazards could be present at this site. Ali
site investigative personnel may be exposed lo the hazards outlined below.

16.4.8.I Heat stress

Activities being conducted at the 7500 Area Contamination Site may be physically
demanding during much of the investigative effort due to moderate to heavy work loads,
ambient air temperatures, and relative humidity.

Two important factors may help personnel function in hot environments: acx:limatization
and consumption of fluids. Acclimatization is a physical and psychological adjustment that
workers experience during the first one or two weeks of work in hot environmental
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conditions. F_specially during this period, workers should concentrate on maintaining a
balanced diet, comuming plenty of fluids throughout the day, and remaining aware of telltale
signs of heat-related stress, such as headaches, dizziness, high body temperature, and
increased heart rate. lt is imperative that the SHSO be informed if a worker experiences
these symptoms.

Ali activities that take piace at the investigative site require the use of a buddy system.
A.s field activities continue, ali personnel should be aware of the condition of their buddies
and be familiar with the signs of heat-related stress. The SHSO will institute a work and rest
regimen to combat heat-related disorders, according to his/her best professional judgment and
guidelines published by the American Conference of Governmental Industrial Hygienists
(ACGIH)? When ambient temperatures are above 70* F, ORNL Industrial Hygiene will be.
contacted to determine if a wet bulb globe thermometer (WBGT) reading is necessary. The
decision to make a WBGT reading will be based upon a number of factors, such as level of
personal protective equipment in use, time of year, wind velocity, and humidity,

16.4.8.2 Cold strem

Activities being conducted at the 7500 Area Contamination Site may be physically
demanding during much of the investigative effort; this difficulty will be compounded by the
use of protective clothing and equipment, moderate to heavy work loads, ambient air
temperatures, relative humidity, and wind speed.

Two important factors will help personnel function in cold environments: acclimatization
and proper clothing. Acclimatization is a physical and psychological adjustment that workers
experience during the first one or two weeks of work in cold environmental conditions.
Especially during this period, workers should concentrate on maintaining a balanced diet,
consuming plenty of fluids throughout the day, and remaining aware of telltale signs of cold.
related stress, such as headaches, numbness in digits or extremities, dizziness, low body
temperature, and decreased heart rate. lt is imperative that the SHSO be informed if a
worker experiences these symptoms.

Ali activit'_esthat take piace at the investigative site require the use of a buddy system.
As field activities continue, ali pe_,,',onnelshould be aware of the condition of their buddies
and be familiar with the signs of cold-related stress. The SHSO will institute a work and rest
regimen to combat cold-related disorders, according to his/her best professional judgment and
guidelines published by the American Conference of Governmental Industrial Hygienists.9
Due to the time frame of this investigation, cold stress should not be a factor.

16.4.8.3 Biological stress

Field conditions may present a variety of biological stresses, and it is the responsibility
of investigative personnel to inform the SHSO of health conditions they have that may be
affected by site conditions. Exampk=sof these stresses may be, but are not limited to, insect
bites or stings, ticks, poison ivy, pollens and grasses, snakes, etc.
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16.4.8,4 Illumination

Field activities at the 7500 Area Contamination Site normally will be conducted during
daylight hours, and a minimum of 5 ft-c will be required to conduct operations. (A footcandle
is a unit of illumination equal to one lumen per square foot when measured at a surface that
is everywhere one foot from a source of light of one candle power.) Actual field
measurements of illumination will not be collected. A conservative guideline maybe that field
work will commence 15 rain after sunrise and conclude 15 rain prior to sunset. Adherence to
the minimum 5.ft-e requirement will be based on the SHSO's best professional judgment.

16.4.8,5 Dust

Based on previous experience with split-spoon sampling or hand augering, dust
generation should not be a concern. A rule of thumb is that a visible cloud of dust will
constitute an action limit. An enginee'ring control may be employed, such as wetting the
sampling area with deionized water, sprayed as a fine mist from a ga'tden sprayer. In the
unlikely event that engineering controls are unsuccessful, ORNL Industrial Hygiene will be.
summoned to assess the situation and provide guidance.

16.4.8.6 Ergonomics

The interaction of personnel with. their working environment at this site also may present
potential hazards such as the incorrect lifting of heavy loads, equipment vibrations, improper
body positioning, and negotiation of physical obstacles when traversing ditches and brush. Ali
of the aforementioned conditions ec_uld be factors in this investigation. Personnel should
always position themselves properly and lift from the legs when lifting equipment or heavy
objects and should rely on the buddy system for assistance in lifting loads that are too heavy
for one person. Back strain, the mc_stcommon ergonomic hazard in the field, may be easily
_rvoided, prtwided that site workers, ask for assistance when they need it.

16.4.8.7 Physical sampling location hazaxds

Hazards located at each sampling site may include, but are not limited to, mechanical
equipment malfunctions and noise hazards. Prior to sampling at each location, the area will
be reviewed for both above- and below-ground hazards and obstacles. This will be confirmed
by the use of area engineering plans and maps and personnel communications with various
representatives. A site walk-over with ali involved parties will be performed prior to any
excavation, and ali proposed sampling locations will be agreed upon prior tc,starting.A signed
penetration permit that identifies ali potential underground/overhead hazards will be provided
to the SHSO.

Overhead electrical transmission lines cross portions of the location. Prior to placing
cranes at a sampling site, the SPM or his designee shall verify that the equipment will not be
operated when any part of the equipment enters within a minimal radial distance of 10 ft
from electrical transmission lines or as specified in Table 16.3. Whenever possible, ali
personnel should stay clear of overhead work and temporarily suspended or moving
equipment.
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Table 16.3. Safe working distances from electrical

transmission lines for heavy equipment . _._

Normal voltage
(phase-to-phase) Minimum clearance required

(kV) (ft)
iii .llJ .

When operating near high voltage power lines

0 to 50 10

50 to 200 17

200 to 350 22

350 to 500 27

500 to 750 35

750 to 1000 44

While in transil with boom lowered

Ali voltages 10

Source: Crawler locomotive and truck cranes

129 CFR 1910.180j(1)1.
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16_5 DETERMINATION OF WORK AREA

The following sections will be used to determine work zones for the 7500 Area
Contamination Site.

16..5.1 Zone 1: Exclusion Zone

The exclusion zone is the area where the greatest potential exists for exposure to
contamination (see Fig. 16.1). Personnel entering the exclusion zone must meet ali applicable
site acx.ess requirements and wear the appropriate level of protective clothing as prescribed
by the SHSO. An entry and exit checkpoint will be visually defined or communicated by the
SHSO at the periphery of the exclusion zone to regulate the flow of personnel and
equipment.

Prohibited personnel, items, and conduct in the exclusion zone include the following:

• beards and long sideburns (if respiratory protection is required);

• eating, smoking, or chewing anything;

• personal articles (e.g., watches and rings);

• failure to inform the SPM or SHSO of any illne_ that could affect safety or cause health-
related complications;

o removal of respiratory protective equipment while using Level C or higher protection;

o access to the exclusion zone by any individual lacking the required health and safety
training [in accordance with OSHA regulations 29 CFR 1910.120(e)1 and (e)2"_],lacking
other applicable training, or not participating in the hazardous-waste-worker medical
monitoring program;

® any conduct or item thought to be potentially dangerou_ to the well-being of the sampling
team or the drilling subcontractor; and

• application of insect spray or cosmetics, since interaction of these substances with other
chemicals is possible.

16.5.2 Zone. 2: Con|amination Reduction Zone

As shown in Fig. 16.1, a contamination reduction zone is established outside the exclusion
zone to provide a transition from and a buffer between the exclusion zone (potentially
contaminated) and the support zone (clean). The contamination reduction zone provides
additional assurance that the physical tra_fer of contaminating substance_son personnel,
equipment, or in the air, is limited through a combination of decontamination, distance
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ORNL-DWG 91-15923
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Fig. 16.1. Diagram of site work zones showing exclusion zone,
contamination reduction zone, and support zone°
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between exclusion and support zones, air dilution, zone restrictions, and work functions.
Personnel entering the contamination reduction zone must meet all applicable site access
requirements. The primary function of the contamination reduction zone is decontamination
of personnel and equipment. Personnel decontamination stations will be established and
constructed as detailed in Sect. 16.8. Equipment decontamination will be accomplished as
described in Sect. 16.9 of this document.

16.5.3 Zone 3: Support Zone

The support zone (clean zone), shown in Fig. 16.1,will be marked and protected against
contamination from the work site.

The support zone functions primarily as

• the entry area for personnel, material, and equipment;
• the exit area for decontaminated personnel, material, and equipment;
• a storage area for clean safety and work equipment; and
• an area for rest breaks, the consumption of food and beverages, and ali other activities.

16.6 PERSONAL PROTEUHVE EQUIPMENT

The SHSO shall specify the personal protective equipment required for site activities,
tasks, and work zones, based on possible site contaminants, OSHA guidelines, and the
information in Table 16.4 and Sects. 16.6.1 through 16.6.3 of this document. Conservative
additions to personnel protection may be made by ORNL/MAD, ORNL Industrial Hygiene,
ORNL Radiation Protection, or ORNL Safety. Ali sampling activities will be conducted in I

L_:vel D + as stipulated in the following chart. Equipment decontamination procedures will
be carried out in modified Level D+. The following explanation of protective clothing and
procedures for donning and doffing of protective clothing are given strictly as guidelines and
will be adhered to in the event that upgrading or downgrading is advised by the SHSO or by
the SHSO in conjunction with other health related representatives.

16.6.1 Level C Protective Equipment

• Full-face, air-purifying cartridge respirator capable of filtering out organic vapors and
radionuclides. (Other cartridges, types of respirator), protection, or personal protective
equipment may be required depending upon site conditions.)

• Hooded chemical-resistant clothing (Tyvel_) with ali seams and openings taped.
• Gloves (chemical-resistant).
• Cotton gloves (inner glove.s).
® Hard-toed footwear (ANSI Z41.I approved).
• Hard hats.
• Scuffs or outer boots.

• Hearing protection, as warranted.
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Table 16.4. Protec-tiveequipment for site activities

Activity Level Protective equipment_

Environmental D Hard hat (ANSI Z89.1)
samplin_ Safety glasses (ANSI 7_.,87.1)

Hard-toed footwear (ANSI
_1.1)

Fieldwork clothes
Face shieldc

Hearing protectiona
Chemically-resistant work

glovese
Shoe scuffs, if warranted

Environmental D+ Above protection plus:

sampling and Chemical-resistant polyethylene-
decontamination lined Tyvek° clothing
where there is Chemical-resistant disposable
potential splash gloves
hazard Nitrile or butyl rubber outer

boots

Environmental C Above protection plus:

sampling or Full-face respirator with
decontamination organic vapor/high efficiency
at action levels dust, mist, and radionuclide

cartridge

aChemical-resistant gloves, outer boots, and Tyvek_ clothing may be worn by
personnel to reduce the danger of potential splashing and to maintain personal
hygiene. Ali personnel entering the exclusion zone or contamination reduction zone
are required to wear appropriate personal protective equipment. Site personnel and
visitors must contact the SPM or SHSO to confirm actual personnel protection
requirements prior to entering an investigation site.

bDue to the potential for contacting caustic materials, environmental sampling
crews at this site will use Level D protection only when downgraded by the SHSO.

q:_ull..facedface shield mounted on hard hats with safety glasses will be worn only
during the decontamination process.

dlf the decontamination process is performed within 10 ft of the decontamination
trailer, hearing protection (plugs) will be required.

_ther work gloves will be worn by heavy equipment operators only during
operation of the heavy equipment; leather gloves will be worn by those handling
abrasive hand-operated equipment who are not involved in the collection of soil
samples.
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16.6.2 Level D+ Protective Equipment

• Chemical-resistant (polyethylene-lined) TyvelO clothing.
• Chemical-resistant disposable gloves.
• Cotton gloves (inner gloves).
• Hard-toed footwear.
• Hard hats.
• Safety glasses.
• Scuffs or outer boots.

16.6.3 Level D Protective Equipment

• Coveralls or field clothes.
• Hard-toed footwear.

• Safety glasses.
• Hard hats.
• Leather work gloves allowed only for the heavy equipment operator; the sampling team

will be required to wear chemical-resistant gloves.
• Scuffs or outer boots, if warranted.

The outer protective garment will be made of a chemical-resistant woven material (Tyvek®
or equivalent), which forms a protective barrier against detrimental chemicals for a specific
period based on the chemical in question. The resistance of the protective clothing will vary
because each chemical has its own permeating ability. For some chemicals, the risk of
chemical permeation increases when an outer protective garment becomes damp from .soilor
water contact. Therefore, a wet outer protective garment should be replaced with a dry
garment as soon as possible.

16.6.4 Respiratory Protection

Personnel at the 7500 Area Cx)ntamination Site will be covered by a respiratory protection
program that meets the legal requirements of 29 CFR 1910.134_° by incorporating the
following elements:

• a program administrator;

® standard operating procedures for selecting and using respirators (based on the ORNL
Respiratory Protection Program;

• proper selection of respirators based on the hazard;

• training of personnel in use and limitations of equipment;

• regular cleaning at_d maintenance of equipment;

• proper storage of equipment;

® routine monthly inspection of equipment and inspection before and after use;

• constant monitoring of the work area for adverse conditions and worker stress;

® continual evaluation of the respiratory compliance program, once in operation;



91

• uetermination of the medical fitness of potential user;

• use of approved equipment that has been properly fit tested.

The fit test determines the user's ability to obtain a satisfactory fit with a negative
pressure, air-purifying respirator. Results of the test dictate the specific type, make, size, and
model of negative pressure, air-purifying respirator for the wearer. The following policies
apply to the fitting and use of respirators.

1. An employee must have passed the fit test and the medical evaluation before using a
respirator and must present a valid respirator card prior to being issued a respirator.

2. If an employee cannot obtain a good respirator-to-face seal because of facial or medical
characteristics, that employee will not use a respirator and/or enter an atmosphere that
requires the use of a respirator.

3. Facial hair such as beards, sideburns, or certain mustaches that may interfere with the fit
test are not allowed.

4. Persons requiring corrective lenses shall be provided with specially mounted lenses inside
the full-face mask. As stated in 29 CFR 1910.134(e)(5)(ii), 1°under no circumstances will
contact lenses or normal glasses be worn while using full-face respirators.

5. Although fit testing for positive-pressure, self-contained breathing apparatuses is not
required, a less-than-acceptable respirator-to-face seal will reduce effective breathing time
through leakage. Such leaks may pose a hazard to the user if sufficient air is not available
to allow him/her to reach an uncontaminated air supply.

6. A person may use only the specific make(s) and model(s) of air-purifying respirator(s) for
which he/she has obtained a satisfactory fit through quantitative fit-testing procedures.
Under no circumstances shall a person be allowed to use any make or model respirator
for which he has not passed a fit test.

The determination of medical fitness of the potential user is generally based on evaluating
the individual for physiological and psychological limitations, as given in American National
Standards Institute Standard Z88.6 _1and 29 CFR 1910.134(b)(10), 1°"Medical examinations."
Examples of problems that may render an employee unfit to use a respirator include

• pulmonary problems;
• cardiovascular problems;
• skin sensitivity, diabetes, perforated eardrum, deviated septum;
_, claustrophobia, anxiety, and discomfort.

Ali respiratory equipment will be approved by the National Institute for Occupational
Safety and Health (NIOSH) and the Mine Safety and Health Administration (MSHA). Ali
personnel required to use respiratory protection shall have an up-to-date quantitative
respirator fit test and shall wear only those respirators approved by the quantitative fit test,
as specilied on his/her respirator fitting card. In addition, site personnel will abide by a single-
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use respirator policy. Once the seal of the respirator has been broken (i.e., for lunch and
other breaks), a new respirator will be donned in piace of the previous one.

16.6.5 Protoctivc Clothing Donn_g Procedure

This procedure ensures that site persor, nel are instructed in the proper way to don
protective clothing. Failure to adhere to this procedure may render the protective clothing
ineffective against a potential contaminant. "Ihe following procedure is a guide and may be
altered by the SHSO if procedural changes are warranted in the field. In addition, some
articles of protective clotl'fing and equipment detailed below may not be necessary for a
particular site task; hence personnel should consult the SHSO for the appropriate protective
equipment combination.

1. Inspect clothing and respiratory equipment before donning.

2. Adjust the hard hat to fit head.

3. While standing or sitting, piace legs in the suit and push the safeV boots through. Gather
the suit at the waist and pull it up over hips. Place arms in the sleeves, pull the upper
portion of the suit over shoulders, and zip the suit closed.

4. Piace boot covers over the safety boots if required. Tape the boot covers to the leg of the
suit to provide a seal and tab the tape to permit removal.

5. Don the respirator after performing the initial qualitative checks of the respirator's
integrity. Ensure that the proper cartridges are in place. Ali personnel who may be
required to wear respirators should familiarize themselves with Sect. 16.6.4 (respiratory
protection).

6. Perform the necessary qualitative respirator fit test under the direct supervision of the
SHSO.

7. If using a full-face respirator, draw the hood up around the respirator and use duct tape
to seal exposed facial areas.

8. First don cotton inner gloves, then chemical-resistant glove,s. Pull the sleeve of the suit
over the cuff of the glove and seal it to the glove with tape. Create a tab on the tape to
ease the removal of gloves during decontamination procedures.

16.6.6 Protective Clothing Doffing Procedure

This procedure ensures that site personnel are instructed in the removal of protective
equipment. Failure to adhere to the procedure may result in unnecessary exposure to
potential contaminants. The following doffing procedure is a guide that may be altered by the
SHSO if procedural changes are warranted in the field. In addition, because some protective
equipment and clothing listed below may not be required for a specific task, personnel should
consult the SHSO if there is any doubt about the proper removal of protective equipment.
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1. Remove any extraneous dislxrsable clathing and equipment (e.g., outer gloves, hard hat,
boot covers, tape) and dispose of it in the appropriate receptacle.

2. Unzip tl: _ protective suit.

3. Removing one arm at a time, turn the suit inside out. Inner gloves and respirator should
still be wona at this time.

4. While teated, if possible, remove one leg trom the suit at a time, turning the suit inside
out°

5. DisPose of the suit in the appropriate receptacle,

6. Remove respiratory equipment.

7. Remove inner disposable glove.,_by rolling them off each trend, inside out, and dispose of
them in the appropriate receptacle.

Personnel shouid familiarize themselves with thL_ guidance and with the personnel
decontamination proc_ares in Sect. 16.8 became both pr oc.,Mures tau,Ktwork in harmony.

16.7 STANDARD SAFE WORK PRACTIC_,'S

1. Eating, drinking_chewing gum or tobacco, smoking_or applying cosmetics are prohibiteci
in the exclusion zone and the contamination reduction zone or wherever the possibility
exists for the transfer of contamination.

2. Contact with potentially contaminated substances should be avoided. Do n._t walk
through pudd|es, ptx*)ls,mud, etc. Avoid, whenever possible, kneeling on the ground and
leaning or sitting on equipment or tl_e ground. Do not piace monitoring equipment on
a potentially contaminateA surface such as the grouted.

3, Spillage should be prevented to the extent possib|e. If a spill ocx:urs, contain liquid, if
possible, and notify the SPM. (Ali spilLsmust be reported to the ORNL Office of
Environmentat Compliance and Documentation.)

4. Splashing of contaminated materials should be prevented.

5. Field crew members s_oul,d use ali of their senses and appropriate instrumentation to
alert them to _x3tendally harmful situation.

6. Practice gexx:lhousekeepin& Keep everything orderly and out of potentially harnfful
_ituati,ons.

7. Field crew memtx:,t,smust be familiar with the playsi,cal Characteristics of irwestigatiorts,
in,eluding
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® wind direction in relation to ground zero;
® accessibilir to associates, equipment, and vehicles;
• communications;
® the location of hot zones (areas of known or suspected contamination);
• site access; and
o the nearest water sources.

8. "]['henumber of people and equipment in the exclusion zone should be minimized in
accordance with work space requirements for safe site operation.

9. Ali waste generated during the 7500 Area Contamination Site characterization and
sampling activities will be disposed of in accordance with SeeL 4.10 and the appendices.

10. Report ali injuries, no matter how minor, to the SHSO and the SPM.

11. Ali workers in the exclusion zone and contamination reduction zone will m_aintainverbal
contact with fellow workers or maintain visual contact if site conditions make hearing
difficult. A buddy system must be utilized in the exclusion zone and the contamination
reduction zone.

12. Each person will make his/her presence known to the SPM daily, and changes in
personnel will be noted. A list of workers on the job site will be maintained in the field
logbook for accountability.

16.8 PERSONNEL DECONTAMINATION PROCEDURES

Personnel decontamination procedures are designed to eliminate or limit the
contaminated materials workers may encounter and to limit the spread of contaminated
materials from the exclusion and contamination reduction zones. Decontamination procedures
for levels of protective equipment C, D +, and D, which are quite similar,are described in this
section.

The SHSO is responsible for the establishment of the exclusion, contamination reduction,
and support zones (see Sect. 16.5); the construction of a site decontamination station; and
the instruction of personnel on its proper use. Figures 16.2, 16.3, and 16.4 depict minimum
requiremews for decontamination stations.

The following procedures have been provided as guides for personnel ,_tecontamination.
Actual procedures depend on site conditions and may be modified by the SHSO ii"
improvements are needed. These guides are worst-case _cenarios; therefore, personnel shall
check with the SHSO to determine the si_e requirements (see atso Sect. 16.6.6 for protective
clothing doffing prr_Aures).
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EXCLUSION ZONE
Greatest potential for exposure

to site contaminants.
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(2a_ Seg_g.t_dequipment \

\__._/ drop.

-b) Canizcer or cartridgechange
_,_--

CONTAMINATION
REDUCTION ZONE

Dispose of all waste (PPE, etc.)in
proper recepticals, within the CRZ.

SUPPORT ZONE

Fig. 16.2. Segregated equipment drop and canister or cartridge change.
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r personal protection equipment.)

_ Remove shoe covers, hard hat,outer garment, and outer gloves.

CONTAMINATION
REDUCTION ZONE

fS"_ Remove inner gloves.

Dispose of all waste (PPE, etc.) In _S
proper recepticals, within the CRZ,

V
__ Frisking

If contamination was detected (i
repeat step 5. Field wasl_.
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qL,,J

Fig. 16.3. Minimum de#zontamination requirements for Level D+ protection.
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boots (shoe covers), and outer gloves.

(Not applicable if using disposable
personal protection equipment.)

Remove shoe covers, hard hat,
outer garment, and outer gloves.

CONTAMINATION
REDUCTION ZONE V

(!_ Respiratory protectiongioveandremoval.inner
Dispose of ali waste (PPE, etc.) in
proper recepticals, within the CRZ.

Iv
Frisking

If contamination was detected "_

repeat step 5. Q6) Field wash.

(..) ,.., _---_--._ _ _ _ _ O 'O O ,0
T

S UP P 0 RT Z0 NE _ stopacross :line.

\4J

Fig. 16.4. Minimum decontamination requirements for Level C protection.
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16.8.1 Segregated Equipment Drop and "C_.anisteror Cartridge Change

Station 1: Work area.

This is the area of greatest potential for exposure to site contaminants.

Station 2a: Segregated equipment drop.
\

Deposit equipment used on site (tools, sampling devices, containers, monitoring
equipment, clipboards, etc.) on a plastic drop cloth or in a container with a plastic liner.
Either return immediately to the exclusion zone or proceed to station 2 of the
decontamination process described below.

EquipmeL_ necessary: containers
plastic liners
55-gal compactible waste drum

Station 2b: Canister or cartridgechange.

When the respirator canister or cartridge has been replaced, put the used canister or
cartridge in a plastic bag for disposal.

Equipment necessary: respirator cartridges or canisters
plastic trash bags

16.82 Level D Protection Decontamination

Station 1: Work area.

This is the area of greatest potential for exposure to site contaminants.

Station 2: Scrubbing and rinsing tools and agents for outer garment, boots, gloves, hard hats,
safety glasses.

Scrub outer boots and gloves with a laboratory-grade detergent (Liquinox or equivalent)
and rinse with potable water. Disposable boots and gloves need not be scrubbed and may be
disposed of in compactible waste drums. Clean safety glasses and hard hat in same fashion.
If boots must be decontaminated, ali decontamination should take place while personnel are
standing in large wash tubs so that decontamination solutions can be caught and drummed
in accordance with this plan.

Equipment necessary: two or three washtubs
one hand-pump sprayer
water

detergent
scrub brushes

paper towels
55-gal drumwith liner for paper towels

and protective clothing



99

Station 3: Outer garment, boot, glove, safety glasses, and hard hat removal.

Remove boots, gloves, safety glasses, and hard hats.

Station 4: Inner glove removal.

Remove inner gloves.

Station 5: Frisking.

To ensure that no radiological contamination is transferred to the support zone,
personnel shall be frisked (screened for radiological contamination) by a member of the
ORN1.2MAD group after approval fro_,'athe ORNL Radiation Protection department prior
to leaving the contamination reduction zone for the support zone. Frisking will be performed
according to standard operating procedures developed by the ORN_ group or those
of ORNL Radiation Protection if they perform t'_e task.

Equipment necessary: alpha detector
beta-gamma detector

If contamination is detected, proceed to station 6, then return to station 5 and repeat the
frisking procedure. If contamination is still detected after repeating station 5, the laboratory
Shift Superintendent must be notified immediately to take the worker to the health division.

Station 6: Field wash.

Thoroughly wash hands and face with soap and water and a soft-bristle brush, if
necessary. Shower as soon as possible.

Equipment necessary: water
wash basin or bucket

soap

If contamination was detected at station 5, return there now and repeat the frisking

procedure. If no contamination was detected, proceed to station 7.

Station 7: Step across line.

Enter the designated support zone.

16.8.3 Level D+ Protectioa Decontamination

Follow the steps for Level D decontamination; the only difference occurs at station 3.
Remove the disposable chemical protective coverall and deposit it in a lined 55-gal
compactible waste drum. Level D+ protective clothing is deemed necessary when sampling
operations may produce excessive splashing of surface or subsurface materials, yet the a, tion
level does not require the use of a respirator and taped, protective chemical-resistant suits.
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l&&4 Level C Protection Decontamination

Station 1: Work area.

This is the area of greatest potential for exposure to site contaminants.

Station 2: Scrubbing and rinsing of outer garment, boots, and gloves.

Scrub outer garment, boots, and glove,s with laboratory-grade detergent and water and
rinse with potable water. Ali wash water and rinsing solutions will be disposed of in
accordance with this plan. NOTE: This station is not necessary when disposable personal
protective equipment is used.

Equip:nent necessary: washtubs
water

detergent
scrub brushes

Station 3: Outer garment, boots, and gloves removal.

Remove outer garment, boots, and outer gloves with accompanying tape. Tape and
disposable gloves should be placed in a plastic trash bag and disposed of in accordance with
procedures outlined in this document. Reusable outer garments and boots will be placed in
plastic bags for screening by ORNL Radiation Protection. This equipment must be scanned
and green-tagged before it may be reused. NOTE: This station is not necessary when
disposable personal protective equipment is used.

Equipment necessary: plastic trash bags
bench or stool

Station 4: Respiratory protection and disposable inner glove removal

"Ilaerespirator is the next-to-last item for removal. Cartridges or canisters are placed in
a plastic trash bag and disposed of in accordance with procedures contained within this plan.
The respirator is placed in a plastic bag dedicated for used respirators. Due to the single-use
respirator policy, respirators may not be reused until they have been scanned and tagged by
ORNL Radiation Protection and returned to ORNL Industrial Hygiene. Finally, remove
disposable inner gloves and deposit them in a plastic trash bag.

Equipment necessary: plastic trash bags
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Station 5: Frisking.

To ensure that no radiological contamination is transferred to the support zone,
personnel shall be frisked (screened for radiological contamination) prior to leaving the
contamination reduction zone for the support zone.

Equipment necessary: alpha detector
beta-gamma detector

If contamination is detected, proceed to station 6, then return to station 5 and repeat the
frisking procedure. If contamination is still detected after repeating station 5, the Laboratory
Shift Superintendent must be notified immediately to take the worker to the health division.

Station 6: FieM wash.

Wash hands and face thoroughly with soap and water and a soft-bristle brush, if
necessary.

If contamination was detected at station 5, return there now and repeat the frisking
procedure. If no contamination was detected, proceed to station 7.

Station 7: Step across line.

Enter the designated support zone.

16.9 EQUIPMENT DECONTAMINATION PROCEDURES

The decontamination of sampling equipment, reusable supplies, and heavy equipment will
be performed in accordance with procedures identified in this section.

16.9.1 Decontamination for Chemical Sampling Equipment

Two procedures are described for the decontamination of chemical sampling equipment:
one for the hot-water washer and the other for the bucket system. Decontamination of large
objects and/or multiple objects is best carried out with the hot-water washer. For small
sampling operations, the bucket system is less complicated and requires smaller equipment.

16.9.1.1 Hot-water washer

This procedure will require the use of the larger pieces of equipment including the
hot-wate_ washer (Fig. 16.5), sawhorses with plywood tables, large garbage cans, alcohol-rinse
trough, decontamination rinse water pump and hoses, etc. The placement of this equipment
inside the contamination reduction zone will be determined by the SPM and the SHSO. The
procedure for placement of the decontamination equipment is as follows.
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Fig. 16.5. Photographs of decontamination trailer (hot-water washer).
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1. To reduce exposure to noise, the hot-water washer should be placed at least 10 ft from
other work stations in the zone. An even greater distance is preferable. The hot-water
washer should be placed downwind from other work stations in order to eliminate
exhaust fumes from the motor.

2. The ground at this station should be covered with sheet plastic. The decontamination
trough (Fig. 16.6) for the hot-water washer should be placed on sawhorses away from the
washer and other work stations in the contamination reduction zone. The trough should
be placed so that the sun will shine into the work area. Flat woode_ stakes can be used
to tilt the end so that the water will drain to the collection bucket. A large (32-gal)
plastic garbage can for scrubbing of equipment prior to spraying should be placed near
the trough.

3. Drums for the accumulation and staging of decontamination rinse water should be placed
o a pallets prior to filling. These should be placed out of the way of normal operations
b lt in a location where they are accessible for removal by a forklift after completion of
the investigation. The proper labels should be affixed tc these drums prior to collection
of the rinse water.

4. A small portable electric (intrinsically safe) pump should be placed in the rinse water
collection bucket and the hose run from the pump to the first drum to be filled.

5. The power extension cord for the pump should be connected to the generator on the
hot-water washer. Note: the pump should not be operated continuously, but only when
the collection bucket becomes almost full.

6. The alcohol 'Lime trough and drying table should be placed far enough away from the
decontamination trough to avoid contamination from overspray. They should be placed
upwind from the hot-water washer, if possible.

7. For the drying table, plywood should be placed on sawhorses and covered with clean
plastic.

8. A garden sprayer with deionized water should be placed at the decontamination trough.
Two garden sprayers and red squeeze bottles filled with isopropyl alcohol should be
placed at the alcohol rinse trough.

9. An open-top drum (17-C) should be placed near the drying table to collect compactible
waste.

10. A large, clean (32-gal) plastic garbage can should be placed near the drying table. This
container should be lined with a clean plastic bag and used for the temporary storage of
clean sampling pans, trowels, and screwdrivers. At the end of the day, this receptacle may
be used for storing drying table supplies (plastic sleeves, wipes, tape, etc.).
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Fig. 16.6. Decontamination trough.
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16.9.1.1.1 lhx_dure

1. Unroll the entire length of sprayer hose from the reel on the hot-water washer.

2. Put a small amount of phosphate-free soap in the scrub bucket and fill approximately
one fourth of the bucket with hot water.

3. Scrub each piece of equipment in soapy water with a long wooden-handled brush or
bottle brush.

4. Piace the equipment in the decontamination trough and spray it thoroughly.

5. Rinse the equipment with deionized water from the f,arden sprayer.

6. Piace the equipment in the alcohol rinse trough and rir_se it with alcohol.

7. Rinse the equipment with deionized water.

8. Piace the equipment on the drying table to dry.

9. After equipment is dry, check for radiological contamination.

0. Place clean pans, trowels, screwdrivers, etc., in a plastic-lined garbage can for I emporary
storage. At the end of the day, this bag can be taped shut.

11. Split spoons should be placed in plastic sleeves with the ends taped shut to prevent
contamination.

16.9.1.1.2 Hot-water washer operations

The following guidelines should be followed in the operation of the hot-water washer.

1. Make sure that diesel and gasoline cans are filled and accompany the trailer.

2. Make sure extra motor oil is storea in the front compartment of the trailer.

3. If an adequate supply of potable water is not available, prefill the reservoir on the back
of the trailer prior to use.

4. During operation, the sprayer hose should be completely unrolled.

5. Do not leave the motor running for long periods when the sprayel is not in use.

6. Before turning off the motor at the end of a work period (i.e., for lunch breaks and at
the end of the day), turn off the heating unit and continue to spray until cool water has
passed through the system.
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7. At the end of each day's activities, when the heater stack has cooled, piace a small
bucket or cover over the top of the stack.

16.9.1.2 Bucket Decontamination Procedure

This procedure is applicable for smaller sampling operations not requiring an extended
amount of time or a large amount of equipment. The bucket decontamination system is ideal
for soil sampling with hand augers and other operations that do not require extensive
washing. The procedure is as follows:

1. Set up small buckets in any convenient place. They should be placed on a plastic ground
cover.

2. Set up site control, if necessary.

3. Partially fill one bucket with potable water. Add soap.

4. Spread a plastic sheet on tLe ground for drying cleaned equipment.

5. Scrub equipment pieces with a small wooden-handled brush or bottle brush and rinse
with deionized water.

6. Piace equipment in a second bucket and rinse with alcohol.

7. Rinse equipment again with deionized water.

8. Place equipment on the plastic sheet for drying.

9. After equipment is dry, check for radic_logicalcontamination.

10. Wrap equipment in aluminum foil or plastic, as appropriate.

11. Dispose of decon rinse water in an approved, designated container.

16.9.2 Decontamination for Radiological Sampling Equipment

After sampling at each location or depth, equipment will be checked for contamination
with portable instrumentation. If no contamination is detected, sampling can continue at the
next samplin_ !ocation or depth. If contamination is detected, a dry paper towel will be used
to wipe down the equipment. If contamination is still detected after wiping, the equipment
will be washed with brush and water at the decontamination trough. Paper wipes and/or
decon fluid will be deposited in approved containers. If the equipment cannot be
decontaminated at this point, it will be bagged and ORNL Radiation Protection will be
notified.
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16.9.3 Heavy Equipment Det_ntami_tion

If a piece of heavy equipment becomes contaminated due to any investigative effort, that
machine must be decontaminated before it can leave the site. ORNL Radiation Protection
must scan the equipment and locate the areas of elevated contamination. The equipment will
he placed in a diked area and cleaned until the contamination has been removed. This process
will be supervised and guided by a representative of ORNL Radiation Protection. Limits for
decontamination equipment are definod in ORNL Radiation Protection procedures and
practices.

16.10 MONITORING

This monitoring program is designed to provide p_reening of environmental samples
and to protect ali site investigative pen.ormel from potential chemical and radiological
contaminants, to the best of our knowledge and within the limits of ORNL/MAD resources.
The specified irmruments and the monitoring frequencies were selected primarilyto provide
worker protection and sample screening. The contaminants of concern are identified in
ToMe 16.1.

Continuous re.al.time assessment of potentially hazardous chemical concentratiom and
radioic_gicalcontaminants will be performed while conducting operations at the 7500 Area
Contamination Site. Field measurements will be recorded on the Field Monitoring Record
(see Fig. 16.7) when they are collected (approximately every 15 rain or when concentrations
rise above average or .typicalbackground readings). The deployment of specific monitoring
equipmem will depend on the site, as well as the activities being conducted at that location.
Radiological and chemical monitoring equipment shall be utilized for prescreening of samples;
radiological imtrumentation shall be m,ed for the frisking of personnel, samples, and
equipment as they egrets from the camtamination reduction zone into the support zone (see
Sect. 16.10.2).

Personal thermoluminescent dosimeten, which measure dose. from beta, gamma, or
ne'_tron radiation with a high degree of _ccuracy, will be worn by ali on-site personnel.
Personal air sampling pumps shall be used if airborne contaminants are er_countered at or
above the action level. ORNL Industrial Hygiene will be contacted for assistance in
determining the need for personal a_rsampling pumps.

16.10.1 _ Monitoring Equipment

Equipment to be utilized for on-site environmental chemical monitoring shall consi._tof
the following: a PID, such _s an OVM or HNU (equipped with a 11.8 or 11.7 eV lamp) or
a flame i_mization detector (FID). Other equipment may be utili2_d if site conditions warrant.

16.10.1.I Chemk_al monitoring freque.w2y

Votatile organi,c monitoring, utilizing the PID or the liD, will be per,7ormed while work
Lsbeing conducted within the exclusion zone and while samples are being processed within
tl_e contamination reduction zone. Continuous monitoring utilizing chemical monitoring
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equipment will be performed to ensure, within the levels of detection of the instrumentation
employed, that hazardous gas/vapor concentrations at the breathing zone remain below
predetermined action limits_ Soil samples will be scanned with the PID or the FID. The
surrounding air, soil sample, and any cuttings will be periodically monitored as they are
brought to the surface. Ali data for each monitoring occurrence will be recorded.

16.10.1.2 Chemical monitoring equipment aetion limits

The PID can be preset to alarm at 1.00 ppm. If volatile organic concentrations measured
on the PID or FID exceed 1.0 ppm above background concentrations at the breathing zone
for more than 30 s, the SHSO should direct the evacuation of ali personnel upwind to the
border of the contamination reduction and the support zone. Monitoring should be performed
at the point of evacuation to ensure that the contamination reduction zone or the support
zone is clean. An industrial hygienist representing ORNL will be summoned to the site to
&_;essthe potential hazard of the conditions and to determine whether work should continue.
It may become necessary to abandon the sampling location and proceed to the next sampling
location. The action limit is necessary because of known potential health hazards as well as
unknown characteristics.

16,10.2 Radiological Monitoring Equipment

Ali radiological monitoring equipment used in the field is required to have up.to-date
calibration stickers. No instrument that is out of calibration will be used. Instruments are
maintained on an annual calibration schedule. Ali instruments maintained by ORNL/MAD
are calibrated by ORNL Instrumentation and Controls and are calibrated in accordance with
NIST standards and procedures. It is also necessary to note that instrument and probe
combinations are calibrated as a set; therefore, ratemeters and probes shall not be
interchanged. If interchange becomes necessary, the ratemeter and probe combination will
be returned to the ORNL/MAD instrument technicianwho will be responsible for calibrating
the unit. Instrument response check measures performed in the field are not a substitute for
calibration. Radiological equipment necessary to conduct on-site monitoring shall consist of
the following portable detector systems or equivalents:

Meter Probe Purpose

(1) Bicron Analyst Geiger-Mueller (GM) pancake Monitor beta-gammasurface
with No. 18 mesh screen contamination levels

or GM side window Down hole be,ta/gamma
logging

(2) Victoreen 490 Victoreen 489.55, Gross gamma
Nal scintillator monitoring/s_anning

(3) Bicron Analyst ORNL Q2101, "beermug," Monitor alpha surface
ZnS scintillator contamination levels
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16.10.2.1 Radiological monitoring frequency

Radiological scanning for surface beta and gamma radiation will be performed at each
sampling location prior to the commencement of sampling activities. Soil retrieved from
sampling devices as well as some periodic soil borings will be screened to determine whether
elevated radioactivity is present. The GM pancake instrument will be used to monitor the soil
as close to the surface as possible and to monitor r_,diation levels around the workers. Since
no airborne radiological contamination is expected to be present, the breathing zone of site
investigative personnel will not be monitored. The radiological monitoring will be performed
while work is being conducted within the exclusion zone and while samples are being
processed within the contamination reduction zone. The soil sample and any cuttings will be
periodically monitored as they are brought to the surface. Ali data collected for each
monitoring occurrence will be recorded by the SHSO or his/her designee.

16.10.2.2 Radiological monitoring action and release limits

Radioactive contamination release limits for equipment, clothing, and skin are listed in
Table 16.5. Action levels are: (1) a count rate of 2000 cpm above background at 1 ft above
the ground surface measured with the GM pancake instrument or (2) a count rate of
800,000 cpm at 1 ft above the ground surface measured with the Nai scintillator. Should such
action levels be indicated, ali personnel will move from the work site to the border of the
contamination reduction zone and the support zone. A health protection technician will be
summoned to the site to assess the potential hazard and determine whether work should
continue. ORNL Radiation Protection will be responsible for posting contaminated areas
identified during the site investigation and field work.

Table 16.5. Radioactive contamination release limits in dpm/100 cna_

Alpha Beta.43,aroma

Direct'* Removableb Directa Removableb

Skin (general body) 150 None detectable 1000 None detectable

Hands 300 None detectable I000 None detectable

Company shoes 300 20 1000 200

Company issue clothing 150 NA 1000 NA

C-zone clothing 300 NA 15,000 NA

Equipment 300 20 1000 200

aFixexlplus removable.
Vl'ransferable.

Each worker's bands and footwear will be frisked or scanned, and release limits must be

met before an individual can leave the contamination reduction zone. ORNL Radiation

Protection shall be responsible for either scanning personnel or approving ORNL/MAD to
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scan personnel prior to egress from the contamination reduction zone. The alpha and beta-
gamma instruments read in cpm; therefore, a conversion is required to compare field readings
to contamination release limits, which are given in dpm/100 cm2. Each alpha instrument has
a conversion factor posted on it, which normally ranges from 7 to 12 dpm/100 em2 per cpm.
The GM pancake instruments do not have conversion factors posted on them because factors
vary depending on the nuclide of interest, the surface material (e.g., concrete, steel, clothing),
and the probe efficiency. Based on calculations made by R.L. Coleman of ORNIJMAD, a
conservative conversion factor of 40 dpm/100 cm2/cpm should be used for estimating beta
surface contamination levels with a Geiger-Muller pancake probe with number 18 mesh
screen.
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Waste Management Planning Checklist
ORNL Eavitonmealgl Reslomtion Program

(Page 1 of 11)

PLEASE TYPE THIS FORM

1. Project Name: Date:

7500 AREA CONTAMINATION SITE SAMPLING April 1,4,1992

Locationof Project:ORNL grid coordinates NI8,100; E32,400 (general area)

ResponsibleOrganization:ORNL Remedial Action

Charge Number for Waste Management/P&E Activities: A2529PAA

DOE Site Reference Number: WAG8

ORNL ER Work Breakdown Structure No. (Level 6) 1.1.1.3.3.1.1.1

2. Responsible Project Manager: H. R. Gaddis

Phone: 576-0224

Address: Bldg. 3001, MS-6029

Responsible ER WAG/TaskManager: P. F. Tiner/ R. D. Foley

Phone: 574-5379/574-].777

Address: Bldg. 7503, MS-6382

Responsible Construction Engineer: NA

Phone:

Address:

Responsible Site ES&H Manager: Glen Cofer/Paul Abston

Phone: 576-7362

Address: Bldg. 7503, MS-6383

Re_: 2 April 1992, 13:07

_
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Waste Management Planning Checklist
ORNL Environmental Restoration Program

(Page 2 of 11)

Please attach a copy of your ES&H and Waste Management Plans to this document.

P'ease attach a drawing or sketch of the proposed location(s) of the waste-generating
activities.

If there is no piace to store or dispose of this waste, you must inform the ER Site
Remediation Manager or Program Manager before any waste is generated.

3. _tedStart/CompletionDates: April 23, 1992/May 23, 1992

4. Pr_ect Description:Hole logging and soil sampling in vicinity of line leak

site using split spoon pushed by backhoe, truck-mounted drill rig with

hollow stem auger and hammer, and/or hand-operated auger. Samples will be

analyzed by ORNL Analytical Chemistry.

5. Completion and Signatures of Waste Management Forms

A. Request for Storage or Disposal of Radioactive Waste

Form UCN-2822

D. A. Rose R.L. Davis

Requester's Name Health Physics Technician's Name

- _: 2 Apni I_4 i3:(I7
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Waste Management Planning Checklist
, ORNLEavironnmnmlRestoration Program

(Page 3 of 11)

B. Log in Data Sheet

Form UCN-16114

R. D. Foley D.A. Rose
Column 9 Name Column 10 Name

t

D. A. Rose

Notes 1, 2, and 3 Name(s)

C. Request for Disposal of Hazardous Waste Material

Forms UCN-13698 and UCN-13698A

NA

Subcontractor/Prime Contractor
Waste Generator Name

R. L. Davis

Health Physics Technician's Name

D. A. Rose

MMES Waste Generator Name

D. Request for Disposal of Asbestos or Material Containing Asbestos NA

Form UCN- 11386

Requester's Name

E. Request for Disposal of Sanitary/Industrial Waste and Spoil Material NA

(No UCN form available. Obtain form from waste management operations manager.)

Authorized Name

Individuals who have not taken the proper training authorizing them to sign off on Waste

Reviled: 2 April 1992, 13:07
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Waste Management Planning Checklist
ORNLEnvimameatalRestorationProgram

(Page 4 of 11)

Disposal forms UCN-2822 and UCN-16114 should contact Kory Gabrielsen at 576-4374.

Specific Training Requirements: Solid Low-Level and Transurani¢ Waste

6. Person or organization responsible for completing the ORNL ER Weekly Waste Generation
Report: P. F, Tiner

7. Organization or person responsible for providing prime or subcontractor with characterization
data for waste disposal: NA

8. Organization or person responsible for obtaining samples from waste containers and
transporting those samples to the analytical laboratory for characterization purposes:

ORNL/MAD

9. Organization or person responsible for performing analysis on waste samples for

characterization purposes: ORNLAnalytical Chemistry

10. What analysis will berequested to characterize the waste? gross slpha, gross beta,

gamma spec., strontium;TCLP organics,TCLP metals

11. Listthe process knowledge available to characterize the waste:

See attachment(Tables A.I throughA.4)

i

12. Is the available process knowledge enough to properly characterize the waste? Y/N/NA N

Revim_: 2 April 1992, 13:07
.
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Waste Management Planning Checklist
ORNL EnvironmentalResloratioa Program

(Page 5 of 11)

13. What organization or persons will be assigned the responsibility of properly containerizing the
waste, labeling the waste containers, and labeling and bagging contaminated material?

ORNL/MAD

14. What person or organization will be responsible for transporting the waste from the
generation area to the temporary waste storage area to await f'mal pickup by Martin Marietta
Energy Systems (MMES)?

NA

Describe the route that will be used to transport waste to the storage area, treatment facility,
or disposal facility:

15. Will MMES Waste Management Operations be responsible for transporting waste from site
generation to an MMES storage or disposal facility (before waste is characterized)? Y/N/NA
After waste is characterized,it will be transportedto disposalfacility
by MMES Waste ManagementOperations.

MME.S Person Contacted Phone

Brad McClellan 4--4126

16. A. Will waste require transporting over public roads? Y/N/NA N

B. Will waste require transporting over DOE roads before 9 a.m. and after 4 p.m.'? Y/N/NA N

C. List the Department of Transportation issues that address transporting this waste:

D. List the resolutions to those issues:

Revi_ed: 2 April 1992, 13:07
-
--
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Waste Management Planning Checklist
ORNL Environmental Restoration l_rogr;un

(Page6 of 11)

E. Have you communicated the issues of transporting the waste and associated resolutions
to ORNL Transportation Operation Management Department and received their

concurrence of how the waste may be transported? Y/N/NA

Person Contacted Phone

17.

Waste Stream/Source _° Cate_._g_ Volume (cubic feet) Contaminants
Contaminants

(I). Solid soil rad approximately 7 ft3 rad
(2). Compactible paper, plastic rad approximately 7 ft_ rad
(3). Liquid decon, fluid rad approximately 14 ft3 rad
(4).

"Liquid, metal, plastic, sediment, sludge, soil, etc.
bClassified, clean, construction, hazardous, mercury, mixed, nonhazardous, radiological, TRU,
TSCA, etc.

18. Will a spill control kit be on-site during waste generation activities? Y/N/NA y

What will the spill control kit consist of?. Absorbent materials, oil absorbing materials,

drum, shovel.

19. Which of the following areas will be required to temporarily store the project waste until the
waste can be transferred to ORNL Waste Management Operations?

The drums will remain at the roped-off Contamination Reduction Zone at:the

sampling site until transferred

A. Radiological Waste Storage Area: Y/N/NA N

Location:

Responsible organization or person that will manage area:

_: 2 April1992, 13:07
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Waste Management Planning Checklist
ORNL _mQeaUd R_mm_oa Program

(Page 7 of 11)

B. 90-Day Storage Facility for hazardous or mix waste: Y/N/NA N

Location:

Responsible organization or person that will manage area:

C. Satellite Accumulation Area: Y/N/NA N

Location:

Responsible organization or person that will manage area:

D. MMES Permitted//nterim Storage: Y/N/NA N

Location:

Available capacity:

Type of waste:

Responsible organization or person that will manage area:

Have trairfing requirements (e.g., Satellite Accumulation Area and 90-Day Accumulation
Area) been fulfilled to manage the storage area? Y/N/NA NA

=

Rt.m_: 2 ApriJ1,_Y2._3.-07
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Waste Management Planning Checldist
ORNL EnvironmentalRestorationProgrmn

(Page8of11)

20. MMES Intended Destination of Waste NA

Solid Waste Volume of Waste _cubic feet)

1. Clean Dumpster Y/N
2. Radiological Dumpster Y/N
3. Silo Y/N y 7
4. Tumulus _'/N y 7
5. WelLs Y/N
6. TRU Aboveground Storage Y/N
7. Y-12/K-25 Y/N

List the specific site or facility for f'mal waste disposal, treatment, or storage:

_LiquidWaste Vo!ume of Waste (cubic feet1

1. Process Waste Treatment Plant Y/N Y 14
2. Nonradiological Waste Treatment Y/N

Other:

Specific training requirement for managing bottled waste includes Liquid Low-Level Waste
training. Contact John R. Parrott at 574-6595.

21. Have you spoken to compliance pertaining to your requirements for temporary sateItite, 90-
day, or radiological waste storage area? Y/N/NA y

Nancy Dailey 4-8774

Pemon Contacted Phone

LLstthe specific requirements: None. Waste will be handled as rad waste unless

laboratory results indicate otherwise.

_: 2 April 199"2.13.07 -
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Waste Management Planning Checklist
ORNLEnvi_nm_ua RestorationProgram

(Page 9 of !1)

A. Can the ORNL Hazardous Waste group take charge of the hazardous or mixed waste
generated? Y/N/NA Y

If not now, when?

List any specific requirements:

Volume of Waste (cubic feet): 7

L. C. Wesley 4-7467
Person Contacted Phone

B. Can the Solid Radioactive Waste group accept the volume of radiological waste that will
be generated? Y/N/NA y

If not now, when?

List any specific requirements:

Volume of Waste (cubic feet): 7

Brad McClellsn 4-4126

Person Contacted Phone

C. Can the Liquid Gaseous Waste group accept the Liquid waste that will be generated?
Y/N/NA y

If not now, when?

List any specific requirements:

-- gevited: 2 April 1992, 13:07
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Waste Management Planning C__cck_t
ORY_ EnvironmentalRmmrationFrogrmn

(Page 10 of 11)

Volume of Waste (cubic feet): approximately14

Chris Scott 4-7057

Person Contacted Phone

For waste that cannot be managed by any of the above ORNL Waste Operation groups, what
is your alternative for managing the waste? NA

25. Waste Minimization and Reduction Techniques to be Implemented:

[] Segregation L-]In-Field Pretreatment
[] Decontamination Cl Waste Handling (Spill Control)
[] Compaction [] Material Recycle (Solvents, Containers)
[] Solvent Substitution [] Material Reuse (Solvents, Wash Waters)
[] Sludge Dewatering [] Cutting Huids Recovery
(_ Selection of PPE [_7Selection Of Equipment
[] Other

Description of Special Techniques and Expected Effectiveness:

26. Attach any additional information that will give further clarification of your waste
management plan.

--s-

_.vi=_: 2 April1992,13:07
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Waste Management Planning Checklist
ORNL EnvimmnentalRe_toratioaProglam

(Page 11 of 11)

P. F. Tiner

Prepared by

.....p. F.7:,_.
Signature

April 14, 1992
Date

ORNL Waste Management Organization

Date

ORNL Environmental Restoration Organization

Date

Rc,vited: 2 April 1992, 13:07z

.7,
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Table A.I. Principal c_nstituents of a typical irradiated REI)C_HFIR target
measured in the outlet solutions from the dissolution

Distribution to exit streams

Content' pcr Dejacketing Nitric acid
target solution Off-gas solution

Nuclide (Ci) (%) (%) (%)

U4Cm 40 (0.5 g) 0.1 99.9

Cm (total) 41 (4 g) 0.1 99.9

Z*_Bk 8 (5 rag) >95

zSZCf 21 (40 rag) 0.I 99.9

ZS3Es 5 (200 tag) 0.1 99.9

Gross alpha 9ob 0.1 99.9

_Zn 5 100 0

_Zr 60 2 98

95Nb l0b 1 .99

t°3Ru 210 1 99

a°_Ru 160 1 99

n_Ag 3 0 100

131I 110 43 -56 1.3

134Cs 8 50 50

ta*Cs 120 48 52

137C,s 13 44 56

l*aBa 160 0 100

14el.a 5ob 0 100

141Ca 160 0 100

1"4Ce 130 0 100

lS_Eu 310 0 100

*At discharge.
bAt target dissolution, approximately 3 weeks after discharge.
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Table A.2. Inorganic chemicals used regularly in REDC

On hazardous materials list Approximate annual
Chemical 7017 usage

Activated alumina m

Aluminum (powder) m

Aluminum chloride m

Ammonium hydroxide 100 L

Ammonium persulfate m

Ferric chloride m

Ferrous sulfamate m

Hydrazine hydrate X m

Hydrochloric acid 1,000 L

Hydrofluoric acid X m

Hydrogen peroxide 40 L

Hydroxylamine hydrochloride m

Hydroxylamine nitrate 300 L,

Lithium chloride 200 L

Lithium hydroxide X m

Lithium hypochlorite m

Lithium nitrate m

Mercuric nitrate X m

Nitric acid 500 L

Nitric oxide m

Nitrogen trioxide m

Potassium bromate m

Potassium carbonate m

Potassium hydroxide 15,000 L

Potassium nitrite m

Silica gel m



129
i

Table A.2 (continued)

On hazardous materials list Approximate annual
Chemical 7017 usage

Sodium carbonate 40 kg

Sodium hydroxide 1,000 L

Sodium nitrate 20 kg

Sodium thiosulfate m

Zinc bromide m

m = minimal usage: < 10 kg/year or < 10 L/year.
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Table A.3. Organic chemicals used regularly in REI)C

Chemical On hazardous Approximate
materials list 7017 annual usage

Acetic acid m

Acetone 100 L

Adogen-364.HP 50 L

Ascorbic acid m

Carbon tetrachloride X m

Citric acid m

Deodorized mineral spirits (Amsco) 1000 L

2,5..di-ten.butylhydroquinone m
(DBHQ)

Diethylbenzene (DEB) 800 L

Diethylenetriaminepentaacetic acid m
(DTPA)

Di(2-ethylhexyl) phosphoric acid 200 L
(HDEHP)

Diisopropyibenzene (DIPB) 1013L

Dowex l-X8 and -X10 m

Dowex 50W-X4 and -X8 m

Ethanol 1130L

Ether X m

Ethylenediaminetetraacetic acid m
(EDTA)

2-ethyl- 1-hexanol 100 L

Hydroquinone X m

a-hydroxyisobutyric acid (AHIB) m

lonac A-580 m

Methanol m

n-doce_ane m

n-paraffin (NPH) 1000 L

J
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Table A.3 (continued)

Chemical On hazardous Approximate
materials list 7017 annual usage

Oxalic acid X m

Stearic acid m

Tributylphosphate (TBP) 400 L

Trichioroethylene (TCE) X 100 L

Xylene X m

m = minimal usage: < 10 kg/year or < 10 L/year.

Table A.4. Approximate mmposition of typical REDC campaign feed:
13 HFIR targets plus rework material

Component Source Weight
(g)

Al Target cladding, spacers, 1600
pellet matrix

Cm° Target residual, plus rework 85

Si Activation of aluminum 30

Mo, Ru, Pd, Cs, Ba Fission products 30_

Rare-earth elements Fission products 21Y'

Ni Impurity in aluminum 13

Zn Impurity in aluminum 9

Fe Impurity in aluminum 9

Mn, Cu, Mg, Cr, Ti Impurity in aluminum C

°Other transplutonium elements in the feed include 1 g of Am, 30 mg of Bk, 300 mg of Cf,
1 mg of Es, and 1 mg of Fm.

_I'otal amount for the group.
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Appendix B

ENVIRONMENTAL RESTORATION TASK/PROJECt SPECIFIC
WASTE MANAGEMENT PLAN PREPARATION

This draft procedure is to become ER/C-P2101, "Preparation
of ER Task/Project Specific Waste Management Plans."
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MARTIN MARIETFA ENERGY SYSTEMS, INC.
Environmental Restoration Division
Number EK/

Page 1 of 9
Issue Date 11/1/91

Subject: Falvlronmental Restoration Task/Project Specific Waste Management Plan
Preparation

I, PURPOSE

The purpose of this procedure and the applicable referenced policies and procedures is to define the
activities associated with the preparation of Environmental Restoration (ER) task/project specific
waste management plans. This procedure supports the Martin Marietta Energy Systems
Environmental Restoration Waste Management policy to safely handle and store waste materials
generated by ER activities in compliance with applicable Federal and state regulations, DOE Orders,
and Energy Systems' policies.

II. REFERENCES

A. Source Documents

"DOE Field Office, Oak Ridge Environmental Restoration Program Waste
Management Plan,"DOE/ORO 976 Revision 0, MartinMariet_ Energy Systems, Inc.,
Oak Ridge, Tennessee, September 1991.

"EnvironmentalRestoration Program Waste MinimizationAnd Pollution Prevention
Awareness Program Plan," Drain, Martin Marietta Energy Systems, Inc., Oak Ridge,
Tennessee, July 15, 1991.

"MartinMarietta Energy Systems, Quality Procedures Manual,"December 8, 1989.

Department of Transportation (DOT) Regulations, 49 CIR Parts 171 through 179.

U.S. EPA Regulations for Hazardous Waste Transporters,40 CFR Part 263.

B. Other References

"WasteDisposal Management," Standard Practice Procedure,Martin Marietta Energy
Systems, Inc.,Oak Ridge, Tennessee, December 1989.

U,S. EPA Regulations and Standards, 40 CFR Parts 260 through 270.

III. SCOPE AND LIbIITATIONS

Tats procedure applies to ER task/project specific activities at ali Oak Ridge Reservation (ORR) sites
and ER projects at Paducah, Kentucky and Portsmouth, Ohio.

91.4r79P/llgl This draft procedure is to become ER/C_P2101,
"Preparation of ER Task/Project Specific
Waste Management Plans."
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MARTIN MARIETTA ENERGY SYSTEMS, INC.
Environmental Restoration Division
Numb_ ER/

Page 2 of 9
Issue Date 11/1/91

Subject: Environmental Restoration Task/Project Specific Waste Management Plan
Preparation

IV. DEFINITIONS

Oak RidgeReservurlonSites:PlantlocationsK-25,Y-12,X-10,andER offsitelocations.

PublicAccessRoad: A roadusedby membersofthegeneralpublicwithouttheirhavingto

gainaccessthrougha controlledaccesspoint.

ReportableQuam/_: Quantitiesthatmay beharmful,assetforthha40 CIR 117.3and49
CFR 172.101.Transportationordischargesofdesignatedhazardoussubstancesinquantities

equaltoorgreaterthanthereportablequantitiesrequirescompliancewithcertainDOT or
EPA regulations.

StagingArea: The location,usuallynear the pointof wastegeneration,wherethe
containerizedwastematerialsarestagedbeforetransportingtoa Waste StorageArea.

WasteAcceptanceCriteria:Criteriaestablishedtoensurethereceiptofacceptablewaste
materials at a treatment, storage, or disposal site.

Waste .lnalysls and Ouzracterizatton: Characterization of waste materials based on historical
information or analytical testing. Formalized waste analysis plans are required by Resource
Conservation and Recovery Act (RCRA) regulations forhazardous waste treatment, storage,
and disposal facilities.

Waste Category: A specific category that characterizes waste 0.e°,sanitary, hazardous, mixed,
low level waste [LLWJ, transurani¢ [TRU], or high-level radioactive).

Waste Generator:. The individual or organization respons_le for generation of waste
materials.

Waste Handler: The individual or organization responsible forwaste handling (i.e.,packaging,
labeling) during staging of the waste materials.

Waste Management Plan: An approved and agreed upon documented plan for handling,
transporting, staging, and storing generated waste materials.

Waste _jpe: A specific waste type: solid, liquid, sludge, or gas.

91-079P/'1191
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MARTIN MARIETTAENERGY SYSTEMS, INC.
Environmental Restoration Dlvtslon
Number EK/

Page 3 of 9
Issue Date 11/1/91

Subject: Environmental Restoration Task/_ojoet Specific Waste Management Plan
Preparation

Waste _ansporter: The individual or organization responsible for transportation of waste
materials.

Waste Stora&e Area: The location used for storage of waste materials that includes: an
approved Field Staging Area; 90-Day Storage Area; or a permitted or interim status storage
a.reJ.

v. RF.q_

As specified in theDOE EP,.P Waste Mana_,,emeat Pl_ (DOE ORO 976), ali ER Program
participants are required to develop project-specific waste management plans to identify ali waste
generating activities and define the steps to be taken to manage those wastes properly. These plans
mast be reviewed and approved by the appropriate program a.,gl plant management staff prior to
initiation of project waste generating activities.

VI. R_NSIBILITII_

This section descries the organizational responsibilities for implementation of thi_ procedure.

A. Project Manager:

The Proj_x Manager isrespons_le for the following activiti_:

• preparing of the Waste Mamgemeat Plan and
• _suring implementation of the approved W_ste Maaagemem Pla_.

B, Central Waste Management Division:

The Central Waste Management Division (CWMD) is responsible for providing
overall guidance and policies for conducting waste management activities at the ORR
sites and providing a review and approval of waste management plans for these sites.
CWMD serves only in an advisor), role for waste activities at Paducah and Portsmouth
and is not a required approver for ER activities at those sites.

91.0'79PA1_I
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MARTIN MARIETTA ENERGY SYSTEMS, INC.
EnvironmentalRestoratlonDivision
Number EK/

Page 4 of 9
Is,sue Date 11/ 1/91

Subject: Environmental Restoration Task/Project Specific Waste Management Plan
Preparation

VI. RESPONSIBILITIES (continued)

C. Central ER Waste Management:

The Central ER Waste Management organization is responsible for providing overall
guidance and policies for ER waste management activities and providing a review of
the waste management plan.

D, Plant ER Waste Management Organization:

The waste management coordinator within the Plant ER organization is responsible
for implementation of ER waste management policies and procedures for ali ER
projects. They provide initial review and approval of the waste management plan.

E. Plant Waste Management Organization:

The Waste Management Organization at each site is respons_le for picking up the
waste material from the waste location and transporting the waste to an approved
storage or treatment location) operating the storage and/or treatment facility in
accordance withregulatory requirements and Energy Systems'policies and proc_ures)
and providingreview and approval of waste management plans.

F. ER Waste Minimization Coordinator:

The EK Waste Minimization Coordinator is responsible for providing overall guidance
and policies for ER waste minimization techniques ted guidance at ali sites.

G. Plant Environmental Compliance Organization:

The Plain Environmental Compliance Organization is responsible for oversight of ali
ER activities, including review of the waste management plans.

H. ER lnfonaation Systems Procedure Coordinator:

The ER _formatton Syste_m Procedure Coordinator isresponsible for facilitating the
revision of proc._ure_, coordinating the issue of ER procedures with the Document
Management Center, and coordinating controlled procedures updates.

_ 91.J)'/gP/l 191
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MARTIN MARIETTA ENERGY SYSTEMS, INC.
Ea_vironmental Restoration Division
Number ER/
Page $ of 9
Issue Dale 11/1/91

Subject: Environmental Restoration Task/Project Specific Waste Management Plan
l_'eparaflon

VII. ACTION STEPS

This section describes action steps that must be taken for preparing the Waste Management Plan for
ali ER proposed or in-progress projects/tasks. The waste management plan checklist shall be
completed for ali ER projects/tasks that generate waste materials. Appendix A is the checklist to be
completed in the preparation of this plan.

The Project Manager or designated representative should complete the checklist as soon as practical
and issue the plan to the applicable organkations for approval.

A. Step 1: General Project/Task Information

Sections 1-5 should be completed as follows:
Project Name: Plant ER project/task designation.
Re_lon Nwaber: Sequential number identifying revisions to the originalplan.
Plant: ER project/task plant location.
Date: Date checklist prepared.
Organization: C_ganization reepons_le for initiating checklist.
Responsible Project Manager: Name of Project Manager.
F_at_ctedStart/Completton Date: The expected or scheduled start and completion

dates for the generation of waste materials.
Project Description: A brief description of the project; include key words such as

D&D, soils/sludge excavation, treatment technologies.
Project Parffcipants: Identify the organization's respons_le for generation, handling

(staging area), transportation, storage (interim and penmnent), treatment or
disposal of the waste materials; include responsible organization, the responsible
manager within the organization, and telephone number.

B. Step 2: Project/Task Waste Generation

Complete sections 6 and "7as follows:
Waste Generation: Define the waste materials type (solid, liquid, sludge, or gas) and

category (hazardous, LLW, mixed or transuranic). Also include the projected
volume of waste materials (lP or gal) by type, category, and expected contaminants
of concern, if known. Identify whether this preliminary characterization is based
on process knowledge or sampling and analysis results. Provide reference, to
analysis results, if available.

.
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MARTIN MARIEYFA ENERGY SYSTEMS, INC.
E_vlronmental Restoration Divbion
Number EP,/

Page 6 of 9
Issue Date 11/ 1/91

Subject: Environmental Restoration Task/Project Specific Waste Management Plan
Preparation

VII. ACTION STEPS (continued)

Waste Analysis and O_aracterizatton: Identify and briefly describe the plans and
schedules for development and implementation of waste characterization activities.
Include references to published waste analysis plans, if applicable.

C. Step 3: Waste Transportation, Storage, and Handling

Contact the plant Waste Management Division to determiae the best approach for
transfer and subsequent storage or treatment of the waste materials. Once defined,
complete Sections 8, 9, and 10 as follows:
Waste Staging Area: Define the physical location of the staging area to be used upon

generation of the waste materials. Include reference to any special requirements
for the staging area including, as a minimum: container type (55-gallon drum, B-25
box, wooden box); signs; container labeling; and containment measures.

Waste Transt_rtation Requirements: Describe the expected routes to be used to
transport waste materials from the site to storage, treatment, or disposal facilities.
If public access roads are involved, DOT regulations must be considered and will
affect material packaging, labeling, and shipping. Computation of reportable
quantities of regulated hazardous substances may be necessary to determine
whether DOT regulations apply.

Wozte Storage Requirements: Define the location and re_pons_le organization for
transfer of the waste materials to a Field Staging Area, a 90-Day Storage Area,
and/or a permitted or interim storage facility. Include reference to any special
storage area Waste Acceptance Criteria.

D. Step 4: Waste Treatment and Disposal

Contact the plant Waste Management Division to determine the potential for
treatment and disposal of the waste materials. Once defined, complete Sections 11
and 12 as follows:

Identification of Potential Treatment Options: Define the location, capacity,
responsible organization, and any special waste acceptance criteria (WAC) for the
treatment facility, if applicable.

ldenn'flcatton of Potential Disposal Options: Define the location, capacity, responsible
organization, and any special WAC for the disposal facility, if applicable.

91.079P/119!
-
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MARTIN MARIETFI'AENERGY SYSTEMS, INC.
Environmental Restoration Division
Number EW

Page 7 of 9
Issue Date 11/1/91

Subject: Environmental Restoration Task/Project Specific Waste Management Plan
Preparation

VII. ACTION STEPS (continued)

E. Step 5: Waste Minimization and Reduction Techniques

Evaluate the potential for waste minimization techniques for the project/task using
the checklist provided in Section 13. Contact the ER Waste Management
organization's Waste Minimization Coordinator for information on potential methods
of waste minimization.
WasteMinimization Techniques To Be Implemented: Describe the waste minimization

techniques to be implemented to minimize waste materials generation during the
project/task. Potential techniques to be considered include segregation,
decontamination, substitution, compaction (volume reduction), and recycle/reuse.
Proper selection of personal protective equipment (PPE'), investigation equipment,
or remediation equipment will minimize the generation of unnecessary waste
materials.

F. Step 6: Additional Information

Section 14 ts provided for additional information or space for completing this
checklist.

G. Step 7: Plan Review and Approval

Plan is reviewed and approved as follows:
Project Monager: Project Manager or appointed representative signs the checklist,

retains a copy, and forwards the checklist to the plant ER Waste Management
Organization.

ER W_te Monagement Organization: Plant ER Waste M_agement Organization
distributes the checklist to the plant Waste Management Organization, the Central
ER Division Waste Management organization, the Central Waste Management
Division, the ER Waste Minimization Coordinator, and the Plant Environmental
Compliance Organization for review. Comments are coordinated by the Project
Manager for disposition. Approval signatures are requiredby the Plant ER Waste
Management Organization, the Plant Waste Management Organization, and the
Central Waste Management Division° This approval signifies agreement with the
scope, schedule, and planned TSD activities outlined in the plan. However, the
signatures do not guarantee the availability of TSD capacity, and the project

91-079P/1191
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MARTIN MARrETTA ENERGY SYSTEMS, INC.
Environmental RestorationDivision
Number EK/
Page 8 of 9
Issue Date ! 1tl/91

Subject: Environmental Restoration Task/Proje¢_ Specific Waste Management Plan
Preparation

VII. ACTION STEPS (continued)

manager should make contact with the Plant Waste Management Organizations
prior to gene_'ationof waste. The approved plan is distributed to ali involved
organizations.

VIII, REQUIRED RECORDS AND CHANGE CONTROL PROCEDURES

The preparation of a ER task/project specific waste management plan shall include the completion
of the EP, waste management planning checklist provided in Appendix A. However, largerprojects
may require a mote detailed description of waste management activities. A documented Project Waste
Management Plan shall meet this requirement if the plan includes ali the informational needs def'med
on the waste management planning checklisL

Significant changes in the project scope, schedule or waste volumes defined in the approved waste
management plan must be documented ha a revised plan. The project manager must revise and
reissue the project waste management plan for review and approval prior to project initiation. The
same review and approval procedures apply for revision of the plan as applied for the original
development and issuance (see Section VI1).

The ER Division Waste Management Organization shall retain the original of the wastemanagement
plan for a minimum of 3 ),e.an after completion of the project. At that time, the approved plan
original is submitted to Central Records.

IX. ADMINISrRATION

The ER Waste Management Manager is responsible for the interpretation of this procedure, and the
ER Information Systems procedure coordinator is responsible for maintenance of this procedure.
The implementation of this procedure is the responsibility of the managers or supervisors of staff
membe_ who perform the activities descn'bed in this procedure.

The EP. Waste Management Quality Assurance Plan (DOE/ORe 916)documents the quality
assurance program requirements for ali sites on which ER activities axe planned or underway.
Preparation of the project-specific Waste Management Plans must be done in accordance with this
QA Plan.

91-079P/1191
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MARTIN MARfETI'A ENERGY SYSTEMS, INC.
Envlronmenial Restoration Division
Number ER/

Page9 of9
Issue Date 11/1/91

Subject: Environmentai Restora{ion Task/Project Specific Waste Management Pian
Preparation

X. APPROVAL

Ali procedures and instructions generated by the ER Division and Program must receive the signed
approvalof the ER Division director.

Approvedby .........

Approval date

Effective date

XI. APPENDICES

Appendix A: ER Waste Management Planning Checklist.

91-079P/1191
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Environmental Restoration

Waste Management Planning Checklist
(Page 1 of 3)

I) ProjectName: 7500 AREA CONTAMINATION SITE SAMPLING RevisionNo._
Plant: ORNL Date: 4/14/92

Organization:ORNL Remedial Action

2) R_Donsible Project Manager: H. R. Gaddis

3) Expected Start/Completion Dates: April 23, 1992/May 23, 1.992

4) ProjectDescription(Brief):Hole logging and soil sampling in vicinity of line leak
site using split spoon, truck-mounted drill rig, and/or hand-operated auger.

5) Project Participants:(for waste management interface only)
Waste Generator:D. A. Rose./ D. E. Rice
Waste Handler: D. A. Rose/ D. E. Rice

Waste Transporter: NA
InterimWaste Storage:At sample site in Contamination Reduction Zone
Permanent Waste Storage: NA
Waste Treatment: NA

Waste Disposal: ORNL Waste Operations

6) W_ste Generation: Characterization

VI_.QLc._m_ Process

__ _ [___ Contaminan_ _ Analys._

Waste Stream I solid rad 7 ft3 rad X X

Waste Stream 2 compactible rad , 7 ft° rad X X
Waste Stream 3 liquid rad i00 gal rad X X
Waste Stream 4

NOTE: Use Page 3 of 3 for Additional Waste Streams.

7) Waste Analysis and Characterization: Rad: gross alpha and beta; gamma spec.
Chem: TCLP metals and organics, as required

8) Waste Staging Area: Y/N N
Location:

Special requirements:

91-0_9P/1191
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Environmental Restoration
WasteManagementPlanning Checklist

(Page2 of 3)

9) Transport AcrossPublic AccessRoadsRequired: Y/N N
RoadsInvolved:

DOT Regulationsto be applied : Y/N
Reportable Quantities of Anticipated DOT Regulated Hazardous Materials (if required):

J, ,, _ _

10) Waste Storage Requirements:

Field Staging Area: Y/N/NA Y
Location: 7500 Area Contamination Site

Responsible Organization: ORNL Remedial Action

90-Day Storage Area: Y/N/NA N
Location:

Capacity:
Waste Acceptance Criteria Requirements:
Responsible Organization:

Permitled (or Interim Status) Storage: Y/N/NA N
Location:
Capacity:
Waste Acceptance Criteria Requkements:
Responsible Organization:

11) Identification of Potential Treatment Options: NA
Location:

Capac_y:
Responsible Organization:
Special Waste Acceptance CriteriaRequirements:

12) Identification of Potential Disposal Options:
Location: Bldg. 7823

Capacity:
Respons_leOrganLzation:ORNL Waste Operations
Special Waste Acceptance Criteria Requirements:

91..079P/I 19!
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EnvironmentalRestoration
WasteManagementPlanning Checklist

(Page 3 of 3)

t3) WasteMinimizationand ReductionTechniquestobe Implemented:
Segregation._. In-FieldPretreatment
Decontamination _ Waste Handling (Spill Control): .2.x
Compaction ._. Material Recycle (Solvents, Containers) ._
Solvent Substitution ._ Material Reuse (Solvents, Wash Waters) __
Sludge Dewatering _.. Cutting Fluids Recovery ._.
Selection of PPE _ Selection of Equipment ._.
Other__

Description of Special Techniques and Expected Effectiveness:

14) Additional Information:

Prepared by: P.F. Tiner .-- . Date: 4I_..__.A/.__._

Review:

Plant Environmental Complianc_ Organization:

Central ER Waste Management:

ER Waste Minimization Coordinator:

Approvals:

Plant ER Waste Management Organization: Date:

Plant Waste Management Orgamzat_on Date:

Central Waste Management Division: Date:

91..079P/1191
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