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i . o n m m j c n o N 

1.1 EURPOSE OF ASSESSMENT PLAN FDR POTENTIAL WORKER EXPOSURE 

The purpose of the "Assessment Plan for Potential Worker Exposure" is to 
determine the potential radiological exposures to the workers as they 
dispose of lew-level radioactive wastes (LEW) on the Tumulus Disposal 
Demonstration Project (TDDP). An evaluation of the work procedures and 
precautions will be made so as to maintain the exposure levels As Low As 
Reasonably Achievable (ALARA). 

1.2 EURPOSE OF TOMULUS DISPOSAL DEMONSTRATION PROJECT 

As part of the low-Level Waste Disposal Development and Demonstration 
(LLWDDD) Program, several technologies are being evaluated to dispose of 
LEW,... in environmentally acceptable ways. The Tumulus Disposal 
Demonstration Project is designed for the disposal of dry, solid TTW in 
primary containers that have dose equivalents* <200 mrem/hr (<2.0 
mSv/hr) at the surface. The objective of this disposal technology is to 
provide for zero release of contaminants to the environment during the 
institutional control period, 100 years, of the facility. During this 
institutional control period, the wastes should be rendered innocuous 
through the natural radioactive decay processes of the stored 
radionuclides and therefore should present no danger to the environment 
and/or an intruder after this time. The demonstration is to determine the 
workability of handling and loading operations, verify zero contaminant 
release, determine environmental impacts, determine worker radiation 
exposure, and estimate costs. 

Note: The dose equivalent is the product of the absorbed dose in rads 
(or grays) in tissue, a quality factor, and other modifying factors. The 
dose equivalent is expressed in units of rem (or sievert) (1 rem = 
0.01 Sv). 
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In January 1987, a high strength, 420 Kg/can2 (6000 psi) , concrete pad 
was constructed at the HOP site on which the disposal vaults are to be 
placed. The pad, 0.2-m (8-in.) to 0.3-m (12-in.) thick, 19.8-iu (65-ft) 
wide X 32.0-m (105-ft) long, is located in Oak Ridge National laboratory's 
(ORNL) currently-active, LLW burial-ground, Solid Waste Storage Area 
(SWSA)-6 (Figure 1). 

Hie first waste package was placed on the pad on July 1, 1987, as part of 
a demonstration project. Operations were suspended from that point until 
November 1987 due to a labor strike. Operational assessment of potential 
worker exposures during unit operations for the TDDP began on November 7, 
1987, and is continuing. 

The waste will be placed in concrete vaults with outside dimensions of 
1.7 m (5.6 ft) X 2.4 m (7.8 ft) X 1.6 m (5.4 ft). The void spaces in the 
vaults will be grouted solid and a concrete lid will be fastened to the 
vault. Once packaged, the average contact exposure rates on the exterior 
surfaces of the concrete vaults are expected to be <10 milliRoentgens per 
hour (iriR/hr). The disposal vaults will then be placed on the pad in 
accordance with the Tumulus pad grid plan (Figure 2). 

It is expected that the Tumulus pad will be filled to capacity during FY 
1990. Shortly thereafter, a multi-layer cap is scheduled to be 
constructed over the concrete vaults and pad area to minimize water 
contact with the wastes to any subsequent leachate production (Figure 3). 
This earthen cap will also provide a radiation shield to protect anyone 
who might need to work on or around the Tumulus. 

1.3 RELATIONSHIP TO OTHER ASSESSMENT MONITORING PLANS 

The "Assessment Plan for Potential Worker Exposure" is only one of several 
monitoring plans that are being prepared to assess the performance of the 
TDDP. There are also Engineering, Operations, and Environmental 
Assessments. The Engineering Assessment will cover design and 
construction costs, schedules, problems, and lessons. The Operations 
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Figure 1. Location of Tumulus Project Within ORNL's SWSA-6. 
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Figure 2. Tumulus Pad Grid Plan. 
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Figure 3. A Conceptual Sketch of the Capped Tumulus. 
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Assessment will evaluate operating procedures and problems. The 
Environmental Assessment will describe the monitoring to take place before 
operations begin, during waste loading operations, and after the cap is 
constructed. The Environmental Assessment Monitoring plan will assess 
runoff, groundwater, meteorology, soils, and percolation through the cap. 

1 . 4 REGULATORY REQUIREMENTS 

The disposal of LLW within the Oak Ridge Reservation (ORR) is controlled 
by the Department of Energy (DOE) Order No. 5820.2A (DOE, 1988). This 
Order requires that the LLW be placed into disposal units that assure 
isolation of the waste from the biosphere for the foreseeable future with 
no intent of retrieval and that requires deliberate action to regain 
access to the waste. The disposal units are defined as discrete units 
(e.g., a pit, trench, tumulus, vault, or bunker) of the disposal site intc> 
which waste is placed for disposal. The Tumulus design meets the 
requirements of this Order. 

While LIW generated by DOE are not directly regulated by any other federal 
or state regulations, the Tennessee Department of Health and Environment 
(TDHE) and the U.S. Environmental Protection Agency (EPA) are concerned 
with environmentally safe disposal of these wastes. Other closely related 
federal regulations are those outlined in: /j 

{ \ 

o 10 CFR 61 (1987) that contains LLW disposal regulations for commercial 
facilities, 

o Nuclear Regulatory Commission (NRC) Branch technical position papers, 
and 

o Acceptable dose limits for workers and the public as outlined in DOE 
Order 5480.11 (DOE, 1988) or the latest applicable DOE order for DOE 
facilities and 10 CFR 20 (1987) for commercial facilities. 

In addition, EPA is also currently developing radioactive waste disposal 
standards for inclusion in 40 CFR 193. 



As this project is a demonstration project, much more documentation and 
monitoring are necessary than would be required to meet regulatory 
requirements. Generally, the types of data collection activities proposed 
would be required by the regulators; however, the frequency and detail are 
greater due to the demonstration status. Radiological monitoring at the 
TDDP site is basically divided into two parts: that which is done by the 
ORNL's Environmental and Health Protections Division (EHPD) Radiation 
Protection Department and that which is done by the Radiation Monitoring 
Specialist (RMS). The ORNL's Radiation Protection Department is 
responsible for the radiological health and safety of the personnel who 
perform disposal duties on the HOP site. The exposure values measured by 
ORNL Radiation Protection Department will be the official record of the 
individual's occupational exposure record. The function of the RMS is to 
perform statistically valid, representative monitoring of the various TDDP 
unit operations so as to be able to accurately predict the total dose 
equivalents received by the operations personnel as they perform disposal 
tasks for this project. 

1.5 REVISIONS 

Any major revisions to this plan will require the approval of the original 
signatories. Minor technical and editorial changes will be issued as 
addenda by the Monitoring Sub-Task leader. The revision number will be 
placed on the cover of the report and a summary of the revision will be 
contained in this section. 

Revision 1 incorporates quality assurance information in Appendix B and 
updates the plan to reflect a new project organization. 

1.6 ORGANIZATION OF PLAN 

The remainder of this report describes the "Assessment Plan for Potential 
Worker Exposure." It covers the objectives of the monitoring plan, how 
the data will be collected, the responsibilities of all concerned parties, 
the equipment to be used, and the reporting requirements. 

7 



2.0 OBJECTIVES OF THE ASSESSMENT PIAN FOR POTENTIAL WORKER EXPOSURE 

The objectives of the "Assessment Plan for Potential Worker Exposure" are 
to: 

o evaluate compliance with regulatory and procedural requirements, 
o evaluate work procedures for AIARA worker exposures, 
o evaluate the performance of the Tumulus disposal technology, 
o evaluate the worker exposure monitoring program itself for 

adequacy, and 
o assess worker and public safety. 
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3.0 DESCRIPTION OF THE ASSESSMENT PLAN FOR POTENTIAL WORKER EXPOSURE 

3 . 1 INTRODUCTION 

The principal parameters to be measured are the dose equivalents to 
workers and the quantity of released radioactivity other than that 
transported by the water pathway. In the event that radioactivity is 
released to the water pathway, it will be quantified by the Environmental 
Monitoring Plan. 

The plan covers all waste handling activities related to the TDDP within 
the SWSA-6 boundaries, starting with preoperational background data 
collection and continuing through the operational phase until the final 
waste form is loaded on the Tumulus pad. Not less than 20% of each unit 
operation will be monitored using special high sensitivity 
thermoluminescent dosimeters (TLDs). Personnel dose equivalents for these 
samplings of, the unit operations will be extrapolated in order to arrive 
at the total dose equivalents for the project. Maintaining worker dose 
equivalents within conservative limits will be realized by the application 
of the principles of AIARA. Following construction of a cap, this plan 
will be revised. 

The following summarizes the monitoring that will take place. The 
monitoring is described in detail in the following sections: 

Preoperational Phase 

o Review of existing radiation data for the TDDP site, 
o Assessment of the exposure rate above the Tumulus pad, 
o Assessment of the ambient airborne radioactivity within the TDDP 

site boundaries, and 
o Assessment of the radiological safety concerns associated with 

the disposal activities for the project. 
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Operational Phases 

o Assessment of personnel radiation exposure, 
o Assessment of the radiation levels at the TDDP site, 
o Assessment of the airborne radioactivity within the TDDP site 

disposal areas, 
o Evaluation of unit operations, and 
o Assessment of work procedures to evaluate ALARA. 

Radiological monitoring at the TDDP site for the primary containers of 
solid LLW will consist of verifying the accuracy of the direct surface 
radiation/contamination surveys performed at the generator site. No 
events of abnormally high surface dose equivalent rates (>200 mren\/hr) 
(>2.0 mSv/hr), high airborne radioactivity, and chemical contamination 
are expected for this waste. 

Appendix A contains the Emergency Plan for the TDDP site. 

3.2 DATA COLLECTION 

Data collection for the HOP must be managed within a framework of 
policies and procedures that assures the validity and quality of the 
developed data. Appendix B serves as a source of instructive material for 
the establishment and maintenance of quality assurance on the part of the 
RMS to assure that the mandate is fulfilled. The Quality Control (QC) 
procedures in Appendix B are an extension of Martin Marietta Energy 
Systems, Inc's policy that Quality Assurance (QA) principles shall be 
applied to its operations to the extent necessary to provide confidence 
that the performance of equipment, materials, and personnel will be 
satisfactory. 

10 



3.2.1 Preoperational Background Monitoring 

Before the Operations phase begins, existing Environmental Surveillance of 
the U.S. DOE Oak Ridge Reservation and Surrounding Environs [ (ORNL-6209, 
1984), (ORNI/-6271, 1985), (ES/ESH-1/V2, 1986)] reports will be reviewed. 
Based on a review of these reports, monitoring will be conducted to 
characterize the ambient radioactivity and radiation of the site. These 
data will allow the determination of incremental increases during 
operations. 

Measurement of exposure rates at 1 m (3.3 ft) above the surface will be 
performed vising a gamma scintillation detector and/or a beta-gamma 
detector coupled with a rate meter. Count rates from the scintillation 
detector arri/or beta-gamma detector will be converted to exposure rates 
(mR/hr) using factors determined by comparing the response of the 
detectors with that of a calibrated ion chamber (mR/hr/cpm). The exposure 
rates may also be determined directly by using a calibrated ion chamber. 

A minimum of one continuous air sample per month will be collected prior 
to the beginning of the TDDP operations. Resulting data will be 
documented on Form TDDF-1 (Figure 4). 

3.2.2 Operational Monitoring 

General operational monitoring will be performed largely by Health Physics 
(HP) personnel from ORNL's EHPD for the purpose of providing on-site 
radiation protection. However, it is the duty of the RMS to independently 
monitor and to develop representative radiological monitoring data (not 
less than 20% sampling) from all monitoring. 

11 
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Figure 4. "Airborne Radiation Survey," TDDF-1. 
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3.2.2.1 Personnel Exposure Monitoring 

Personnel exposure control begins with the ORNL's EHPD's 
requirement that all workers wear the ORNL Thermoluminescent 
Dosimeter (ORNL TLD) while working in SWSA-6. In addition to the 
TID, EHPD health physics personnel may require a self-reading 
pocket dosimeter at any time that workers must enter an area 
where there is likelihood of significant radiation exposure. 
Personnel monitoring will be conducted in accordance with the 
ORNL Health Physics Manual (1985), Procedures 3.2 and 3.3, and 
will comply with the standards of DOE Order 5480.11 (DOE, 1988) 
or the latest applicable DOE Order. 

The RMS will issue a third dosimeter, the readings of which will 
not be a part of an individual's occupational exposure record, 
for those tasks which he is monitoring. High sensitivity TLDs 
will be used for this purpose. A representative number of 
workers for each task or unit operation monitored will be issued 
the special TIDs to wear while performing the task. After 
completion of the task, the special TIDs will be removed and 
prepared for processing by the RMS. TDDF Form-2, (Figure 5), 
has been prepared to catalog these special personnel monitoring 
data. In addition, a chain-of-custody record, Form TDDF-3 
(Figure 6), shall be completed by the RMS. Worker dose 
equivalents will be extracted from this data. 

Should it happen that unplanned limb or other extremity dose 
becomes the exposure of concern, the RMS will note it and will 
request extremity monitoring dosimetry from the ORNL's EHPD 
Radiation Protection Department. 

13 



U N I T O P E R A T I O N S - P E R S O N N E L TDDF-Z 

DATE TLD N o . 
TIME WORK 

PHASE 
CRAFT DOSIMETER 

READING 
TLD 

READING 
COMMENT DATE TLD N o . ON OFF 

WORK 
PHASE 

CRAFT DOSIMETER 
READING 

TLD 
READING 

COMMENT 

j 

• 

Figure 5. "Unit Operations - Personnel," TDDF-2. 
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AUTOMATED SCIENCES GROUP, INC. 

CHAIN-OF-CUSTODY RECORD T D OF-3 

SITE: TUMULUS DEMONSTRATION PROJECT 
SAML . E: COLLECTED BY: 

SAMPLE 
NUMBER 

UNIT OPERATION DATE ELAPSED 
TIME 

(minutes) 

REMARKS 

CUSTODY LOG (NAME, DATE, TIME) 

(1) FIELD: ACCEPTED BY 

(2) TRANSPORT: ACCEPTED 

(3) LABORATORY: ACCEPTED 

(4) " 

(5) " 

(6) " 

(7) OTHER: " 

RELINQUISHED 

RELINQUISHED 

RELINQUISHED 

RELINQUISHED 

RELINQUISHED 

RELINQUISHED 

RELINQUISHED 

Figure 6. "Chain-of-Custody Record," TDDF-3. 
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3.2.2.2 Site Survey 

The ORNL Health Physics Manual (1985), Procedure 2.1, "Radiation 
Surveys," requires routine surveys be "performed at a frequency 
and to an extent necessary to assure safe working conditions." 
As part of the overall QA program for the TDDP project, the RMS 
will independently monitor the radiation levels at the TDDP 
site. This survey will be performed by the RMS not less than 
once per month. The results of the survey will be documented in 
the RMS Daily log. Areas which have a dose equivalent rate >2.5 
mrenyTir (>25 uSv/hr) will be reported to the SWSA-6 foreman. 

For the site survey, the RMS will carry a calibrated portable 
exposure rate instrument. By having this detector, the RMS will 
be able to find any unsuspected areas of contamination and to 
find and evaluate any areas with unexpected elevated dose rates. 
The site survey is to be performed by the RMS as follows: 

o Exposure rates will be measured at various locations within 
the TDDP site boundaries. These exposure rates will be 
recorded on the plan view figure which is a part of the 
routine survey form. 

o When appropriate, the RMS will take a sufficient number of 
smears from suspect or potentially suspect spots to accurately 
characterize the radiological condition of the area. On the 
same survey form, the RMS will record the locations where the 
smears were taken. 

o The RMS will count the smears in a low background detector. A 
record of the background for the instrument and the net counts 
for the smear will be maintained. 
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o The completed plan view figure will be filed in the RMS data 
file. If unusual findings have occurred, such as transferable 
beta-gamma contamination >200 disintegrations per minute per 
100 square centimeters (dpm/100/cm2), transferable alpha 
contamination >20 dprVlOO/cm2, contact dose equivalent rates 
>200 mreny/hr (>2.0 mSv/hr) for the primary containers of solid 
LEW, or the presence of a leaking container, the RMS will 
recommend to the SWSA-6 foreman that he take whatever 
emergency action is necessary. The RMS will then report the 
matter to the EHPD Radiation Protection Department. In the 
event that a primary container is found to be leaking, the 
hazards for handling the leaking container shall be evaluated 
by the health physics personnel from the EHPD's Radiation 
Protection Department relative to the need for protective 
equipment and clothing in order to reduce exposure to AIARA c. 

o From the routine site survey, the RMS also will update the 
survey records noting specific location(s) of contaminant(s) 
and/or elevated dose equivalent rate(s). Radiological 
observations will be included in the RMS daily log. 

3.2.2.3 Routine Air Monitoring 

A minimum of one continuous air sample per month will be 
collected at the Tumulus work site. If no dedicated air sampling 
is needed (for example, for a non-routine job), the motor/pump 
will be stopped at the end of the sampling period, the air sample 
filter will be removed for assay, and a new filter will be put 
on. 

After any dedicated use of the air sampler is finished, a new 
continuous sampling mode may be started. Thus, two or more 
continuous air samples may be collected and counted each working 
day. 

17 



The probability of airborne contamination is relatively low for the 
Tumulus work since the radioactivity is expected to be contained 
inside the primary containers. Nevertheless, the probability is not 
zero. Airborne radioactivity can come from high surface 
contamination. Table 2 of the ORNL Health Physics Manual (1985), 
Procedure 3.2, illustrates planning for exposure to unidentified 
airborne contaminants. Emergency actions for high or suspected high 
airborne activity are detailed in Appendix C. 

• i 

Standard ORNL forms, (e.g., "Radiation Work Permit," Form 
UCN-2779, Figure 7; "Survey Data," Form UCN-9784, Figure 8; and "Air 
Monitoring Data," Form UCN-3367, Figure 9) and TDDP special forms 
(e.g., "Airborne Radiation Survey," Figure 4, pg. 12, and 

/' 
"Chain-of-Custody Record;," Figure 6, pg. 15) will be used for 

ii documenting data. 

3.2.3 Conformance to Waste Acceptance Criteria 
ti-

lt is the responsibility of the SWSA Operations Foreman to demonstrate 
that the waste to be placed on the Tumulus pad conforms to the following 
Waste Acceptance Criteria (WAC): 

o All waste that is to be placed in the concrete disposal vaults 
will be dry-solid, low-activity waste. 

o Contact radiation at the surface of the primary waste containers 
of solid LLW before placement in the secondary concrete vault 
shall have dose equivalent rates <200 mrem/hr (<2.0 mSv/hr). 

o Waste will be contained in sealed 210-1 (55-gal), 1.2-m (4-ft) X 
1.8-m (6-ft) boxes, or other containers approved by the SWSA 
supervisors. 

o All waste will be certified that it does not contain 
concentrations of materials above the levels identified as 
hazardous under the Resource Conservation arid Recovery Act (RCRA). 

18 



i 'J ! i ! 
j U '':; 

lOATKABBTIBK l t l t f a D l D B V . »OA» * t AMIT i»0. 

_ K A D I M I O N WORK P E R M I T (P.WP) | , M > I £ „ R . 3 2 6 0 2 

r*(itw i HilriiiiFTMS 

BAOUTtOH HIBVtY BATA (T« u Ml»< to >T MMI* H.,il.«) 
k K 
( M I 

I W I I • M l 1 M4I ' I * 
i m M U M I M a r •V l l t | A H t u r f 

A 

B 

C 

D 

uanDCiiom' 
HEALTH fHlrJICl MONITORING UtOUlttth • VtABT OP JO» Q IHTCflMITTCHY Qj COHTINUOUi • (NDOfJOl 
CUN1AC1 HP F O * SU^VLT B( T OUT 
STARTING » J S K IN A N E * LOCATION 

PBOviDl ASSISTANCE FOB B£<OvAL 
OF PBOTECTIVE CLOTHING 

fKOIICTIvl (OL J IPUCHT AND UOHITOKIHC ttSlftUutNTt 
»' i covt»«n.s TO GLOVES A«O 
FOOTAE AR •ONITOB BBEATHINC JOMT CAB COVEBALL1 II BUI SHOE COVEBS POCAIT U [ T E R S 

C»IC« TOOTS AT (NO or JOB NASAL SUtAB B[0UiD(0 CANVAS MOOO 
^6VLBALLS 

IJ PB.I / ' C-ICW SxOtS OOSWTLCB 

C H I C PIBSONNEL AT CHOC* JOB BlOAU'i V A U P L I BEOUBID SAFITT CLASSES CAUVA] BUBBEBS RIL« RING 

T I V | K H » I » 4 - B I Q J I B F D DC NOT «OPR ALONE -
STANDBY OBSERVER O R O J O I O (TT (HIRIO llAIHt* BUTBER BOOTS ron-tATi 

AL ABU 

TILLF FTAASK 12 SURGEON'S 
AITIC 

BOOT ECS OOSC ALARM ' 

ASSAULT « A « 
> o BLAST* LAS COAT CUTIE I ' l l 

C H I M O A IAAS* 
-i 13 R U B B E R E D 

CANVAS 
SPECIAL » I L » 
MCTC* GAAS M( TCB 

AIISLINC nooo "3USIHOLD RUBBER 
AIB.LINI suit I 

ML GUI A« A R R R O V A T I W T C I A L A P P R O V A L * 

•l<t" htl'tl «f*tt*ll 

""{"M *Onft IWl (Utiwr/L W r" to.Bai 

Rodiotion Work Permit (Front) 

Figure 7. "Radiation Work Permit," Form UCN-2779. 

19 



REPRODUCED FROM BEST 
AVAILABLE COPY 

runt 

t<l*«ftl*'l • >a. 
QXLIH I I ll «l (1 

M u i u t w w u m i i r 

l*AtlT t 
SURVEY DATA 

»i*««»t» Mm ii(«untii« 

.1- • • ii •I 1 

i i M i i m r i n f m . t k 

UI t» •II 
Ml W * 

** ** •4 •J it • • ' f t 

M D I M U M w n c t t * 

• I* > w •i« 

1 1 1 1 1 1 

MetAiiotf iu:«i 
IM • «l Hm w«* t*t 

( w 
HI 
M l 

»l •tu t* * 

M «< •• • • II «| 

fttlKftlMt 
•»<i i n |M IM •H <•1 IM It l W • 

hMHAltOft mu 

T l TTtT 

wMklMft | 1 

n rr 
MIWMt̂UUM 1PC* MtM 

» tK.1 « 
1 1 *t •• M 

coxm M N 5 t| «• tNfUllltl ft UK 
D H 3 

•;cmwtM(*r«(c«MM 

il-1,1 
M«ll>M Mil* klaoC 

n iFIT 

K-in.w ir i i i 
MiMttN nMn» *«»• rtMwf trVMHi* Ittu * 

I E E I , I T ' I T I T " •• It M H J W M M II i l k» 
hUU 

E E 
C I 

CP-I 

w I III tuci iwAt tamM m co«» w i i * »*wi«iivt romiftcinti mtnwtt muw-iinmim 

vi ''.I ,• 

• 

IM •»••-• M»" flm •* b r»l« »#» rm« »» « " f l " M. t««*. |<|t V'M MN," M C-« »• 
M •( r M l «.»« Mm ImM %m f j » « •*«• II ••• I|N| H>.«MJ« ««*• nMtKHi * , IHM.I «| ri l l l«« 
I«MI.<MMKIM.»IM %•»«»•» h> H. H.I I * |IM»IMC*I«, U. II . M •• l U u l l iMu«,n • »••• 

I • •• .MM. I.III««M| »<•»» C.I., l»t wm4/„ »| M It, |«|| h • 
k.-'M K i i t t l t l l tM M C/M »IMI< l> ( t i l , II M4/M II (• Ft*** U. |«Hl l u *M»nf« M r to l A l ^ M t i f i m i a k M M t l # w M It 

• 

Figure 8. "Survey Data," Form UCN-9784. 

20 



AIR MOHITORING DATA 
Anc* 

HI 

• 

M O N I T O R N O . 

12-CI 
B U I L O I M G 

17-141 
DATE OM TIME DATE OfF TIME 

OFF 
125.261 

CFM 
127-281 

n - n 

Anc* 

HI 

• 

M O N I T O R N O . 

12-CI 
B U I L O I M G 

17-141 MO. 
(15-181 

OAV 
117-IBI 

ON 
119-201 

m 

MO. 
121-221 

m 

OAV 
I23-24I 

ED 

TIME 
OFF 

125.261 

CFM 
127-281 

n - n 

Anc* 

HI 

• 1 1 1 UJ 

ON 
119-201 

m 

MO. 
121-221 

m 

OAV 
I23-24I 

ED U.J 

CFM 
127-281 

n - n 

Anc* 

HI 

• UJ 

ON 
119-201 

m 

MO. 
121-221 

m 

OAV 
I23-24I 

ED U.J 

CFM 
127-281 

n - n 
10 -*n c u 1 1 

(29*34) 
10_'/iC/3 • 

135-401 

YEAR LOCATION j—J 
CHANCE 

IION-ROUTItlE 

(901 

• 1 1 111 

IION-ROUTItlE 

(901 

• 

IION-ROUTItlE 

(901 

• 

R E M A R K S I 4 S - 7 5 ) 

" U C M . J M 1 

IS S-T.il 

Figure 9. "Air Monitoring Data," 

21 

Form UCN-3367. 



REPRODUCED FROM BEST 
AVAILABLE COPY 

U C N - K I M 13 •••») 
LOO-1H DVU SHCH TOR GCHERMcnS or LLW 

CERTIFICATION PPOSR/W rott LOW-LCVO. WASTES 

j Tor «5eh pacVe* placed In this drift, »n entry »u»t be marked In every colvnl 
I (I through 9J or ffte <Sr&* »fff not he rcored for storage or disposal* ] 

1. 
P.ck.1 
Nmber 

J. 
Dole 

Or (gin 
B1tffJ*/Room 

4.B.0l«tlon 
l^tn'M 

5. 
Curie* 

6. 
Dominant 

Radionuclides 
7. 

Torn 
B. Chenlcal 

Form 
!»• Hot* 3) 

9. 
Signature 

10. Log- 1 n Procedure 
Vcrtflc.1Ion 

1. 
P.ck.1 
Nmber 

J. 
Dole 

Or (gin 
B1tffJ*/Room P'l Neut. £»t. 

6. 
Dominant 

Radionuclides 
7. 

Torn 
B. Chenlcal 

Form 
!»• Hot* 3) 

9. 
Signature Oil* 51gn.lure 

MOIC5: 
il. Orclosure; GaiVet has been put In place end cloture ring bolt lightened to 63 It-lb. 
2. Doe* 1htft building handle TRU «aste»? Yes 1*3 
.3* I have been trained In the approved procedures for evclotlon of RCRA materiel In solid low-level 

«este and cert Iff that this paelage »«s prepared In conformance with theaa procedure** 

Signature 

Signature 

Signature 
TMt Ii to certtlf 1he1 the above named materials are properly described end packaged end V In proper condition for transport«f Ion according 
to eppllcable regulations of DOT tor Trpe A waste. 

Author I led Stg 

Figure 10. "Irg-in Data Sheet for Dow-Level Wastes," Form UCN-16114. 

22 



o All waste will contain <100 nCi/g (<3700 Bq/sec/g) of transuranic 
(TRLJ) materials. 

Hie foreman will certify that all WAC are met using ORNL Form UCN-16114, 
"Log-in Data Sheet for Low-Level Wastes" (Figure 10), which accompanies 
the waste being transferred to the TDDP site. The dose equivalent rate 
limit for representative containers may be confirmed by radiation surveys 
to ensure that the WAC are not exceeded. 

3.2.4 Primary Containers 

The KMS will verify at least 20% of the contact dose equivalent rates of 
the primary containers of solid LLW. Verification will be accomplished by 
noting the values of the surface measurements as determined by the EHPD's 
Radiation Protection Department or by directly determining these values by 
using exposure rate instrumentation. Any discrepancies will be 
documented. Those primary containers with disputed contact dose 
equivalent rates will not be processed further until a verification 
radiation survey has been completed. This verification survey may be done 
by the generator (primary container returned to the generator) or by the 
ORNL Health Physicist at his discretion. 

The RMS will verify at least 20% of the transferable surface contamination 
measurements. Verification will be achieved by direct measurements or by 
noting the values as determined by the EHPD's Radiation Protection 
Department. Any discrepancies will be documented. Any primary 
container with transferable surface contamination >200 dpm/ioo cm2 
beta-gamma or >20 dpny'lOO cm alpha, as determined by smears or wipes, 
will be returned to the generator if possible. This limit is in 
accordance with ORNL Health Physics Manual (1985), Procedure 2.5. 
Detailed instructions for this monitoring by the RMS are found in Appendix 
D. 
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3.2.5 Unit Operations Monitoring 

Radiological monitoring of the unit operations for the TDDP will commence 
with the loading of the primary containers of solid LLW into the concrete 
disposal vaults. The transportation of the solid LEW waste to the SWSA-6 
burial area, the off-loading of this waste, and the storage of these 
primary containers of solid LLW at the SWSA-6 area are considered to.be 
routine activities associated with the disposal practices in the SWSA-6 
area. Only the following unit operations which are unique to the TDDP 
will be radiologically monitored by the RMS. 

3.2.5.1 Vault loading 

Vault loading will be comprised of the following elements: 

o locating a properly documented primary waste package, 
o attaching suitable lifting device (s) to the primary package, 
o moving this container to the concrete vault, and 
o lowering the container into the concrete disposal vault. 

The RMS will monitor at least 20% of this unit operation. The 
selected worker (s) will be issued a special high sensitivity TLD 
badge by the RMS. Worker's craft, task, and the TLD index numbers 
shall be entered on the special TDDP Unit Operation Form TDDF-2 
(Figure 5, pg. 14). A time/distance record will be maintained for 
each member of the disposal crew during each element of this 
operation. 

If self-reading dosimeters are issued to the workers by ORNL's 

EHPD's Radiation Protection Department, a "reading" shall be given 
to the RMS at the beginning and at the end of this unit of 
operation. These "readings" shall also be given to the EHPD's HP 
to assist him in the assessment of the radiological health and 
safety of the disposal personnel during the unit operation. 
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In addition, a continuous air sample will be collected during this 
unit operation to document the level of airborne radioactivity 
that might occur from undiscovered loose surface contamination or 
from undiscovered leaks that might increase upon handling. This 
air sample will also be used to document the airborne radioactive 
release(s) in the event of a radiological accident of the TDDP 
site. 

After the loading is completed, the EMS will collect the special 
TIDs and set them aside in a clean, low-background area. The 
collected TIDs will be surveyed by the RMS for contamination since 
a lew probability exists that the special TLDs might become 
contaminated. The tables of Health Physics Manual (1985), 
Procedures 2.5 and 3.5, give the contamination control limits. 
TLDs above these limits will not be processed. All clean TLDs 
will be delivered for processing. 

A completed Chain-of-Custody Record, Form TDDF-3 (Figure 6, pg. 
15), will accompany each request for TLD processing. The RMS will 
retain the original copy and the ORNL laboratory will retain a 
copy. After the TIDs are processed, the ORNL laboratory will 
return the completed form to the RMS. 

The RMS will next remove the dedicated air sample filter, install 
a new filter, and start the air sample on continuous sampling, if 
appropriate. All information such as date orv/off, time on/off, 
and flow-rate will be entered on ORNL Form UCN-3367, "Air 
Monitoring Data," (Figure 9, pg. 21). 

3.2.5.2 Vault Grouting 

Vault grouting will consist of the following elements: 

o attaching chain-blocks to hold the primary waste container in 
place; 
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o filling the void spaces between the waste packages and the 
concrete overpack with concrete grout until the vault is 
half-filled; 

o vibrating the grout mix with a vibrator unit; 
o removing the chain-blocks after the initial pour of grout has 

cured; 
o filling the vault with grout; and 
o allowing the filled vault to be set undisturbed until the grout 

mix cures. 

The EMS will monitor at least 20% of this unit operation. Dose 
equivalent rate surveys, special TLD issue, self-reading dosimeter 
issue, if necessary, and air sampling shall be performed as in 
Section 3.2.5.1. 

3.2.5.3 Vault Sealing 

Vault sealing will consist of the following elements: 

o placing a butyl rope sealer, or equivalent, around the sealing 
edge of the vault; 

o placing the lid of the concrete vault into position; 
o fastening the lid into place vising an approved metal-banding 

technique. 

A health physics survey of the completed unit shall be performed 
by HP personnel from EHPD's Radiation Protection Department after 
the vault has been sealed. If the survey is not done this point, 
it may be done after the vault has been moved to the pad but prior 
to the placement of the vault onto the pad. The ORNL HP shall 
determine the dose equivalent rate of each accessible face of the 
secondary concrete vault. The HP shall mark with white chalk 
those sides or areas of the vaults where the highest dose 
equivalent rate exists. 
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The EMS will monitor at least 20% of these operations. Special 
TLD issue, self-reading dosimeter issue, if necessary, and air 
sampling shall be performed as in previous tasks. 

3.2.5.4 Stacking Vaults on the Pad 

Vault stacking on the pad will consist of the following elements: 

o locating a properly documented disposal vault; 
o attaching suitable lifting device(s) to the disposal vault; 
o moving this vault to the TDDP concrete pad, and; 
o lowering the disposal vault into the position on the concrete 

pad. 

In this step, the external radiation dose is the most probable 
hazard. if no health physics survey has been done on the 
completed unit, a health physics survey of the unit shall be 
performed as described in Section 3.2.5.3 by the ORNL HP prior to 
placing the vault onto the Tumulus pad. When possible, vaults 
placed on the TDDP pad shall be positioned such that the vault 
side with the highest contact dose equivalent rate will be towards 
the center of the pad. 

The ORNL HP will evaluate the dose equivalent rate in the 
personnel work area and advise the SWSA-6 foreman when additional 
shielding is necessary to ensure worker safety. The SWSA-6 
foreman will be responsible for the installation of the required 
shielding. After the shielding has been installed, the ORNL HP 
shall assess the adequacy of the shielding. The RMS will assist 
the ORNL HP in providing radiation monitoring as required. 

The RMS will monitor at least 20% of these operations. If 
necessary, air sampling and issuance of the high sensitivity and 
self-reading dosimeters shall be performed as described in Section 
3.2.2.1. 
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3.3 RESPONSIBILITIES 

As requested, workers/visitors on the TDDP site will cooperate with the 
RMS by wearing the special radiation dosimeters. The workers/visitors 
will cooperate in preventing a v o i d a b l e radiation exposure and minimize 
those exposures that are necessary for completion of work assignments. 
The project participants' duties, but not necessarily all of them, ar " 
listed belcw to develop an understanding of the interaction among these 
participants at the TDDP site. 

3.3.1 SWSA Foreman 

The duties of the SWSA Foreman include the following: 

o Ensures that all areas are accessible to the RMS and the ORNL HP 
to determine existing and potential radiation/contamination 
levels. 

o Ensures that personnel comply with the personnel monitoring 
procedures. 

o Informs promptly his supervisor, the ORNL HP, and the RMS of 
each occurrence where personnel exposure to external radiation 
or contamination is known or suspected to have exceeded any 
applicable limit(s). 

o Provides timely information to the ORNL HP and the RMS regarding 
the accidental release of radioactive materials and provides 
steps to control the situation, including the curtailment or 
stoppage of operations, the evacuation of personnel, and/or 
subsequent institution of decontamination procedures or zoning 
regulations. 
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Inspects visually the incoming primary containers of solid LEW 
for damage and proper seal before they are unloaded from their 
carrier for problems, including but not limited to the 
following: 

- evidence of having been dropped or crushed, 
- evidence of leaking liquid, 
- lid or cap not tightly secured, and 
- evidence of holes or cracks. 

Inspects visually the concrete vaults for structural integrity 
before they are unloaded from their carrier for problems, 
including but not limited to the following: 

- evidence of having been dropped or crushed, 
- evidence of holes or cracks, and 
- evidence that the lid has been damaged in any manner that 

would preclude a water tight seal. 

Accepts waste containers as per the MAC. 

Forwards records to the Document Control Center for all forms of 
waste accepted at the TDDP site including retention of the data 
on the contents and the surface radiation/contamination of the 
primary and secondary packages. 

Identifies the location of each secondary package on the Tumulus 
pad (see Figure 2, pg. 4). 

Informs the EHPD Radiation Protection Department and the RMS of 
the schedule for work at TDDP site within reasonable and 
practicable limits. 
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3.3.2 Radiological Monitoring Specialist 

The duties of the Radiological Monitoring Specialist include the 
following: 

o Collects preoperational radiological background data within the 
TDDP site boundaries. 

o Identifies and reports special radiological exposure control 
measures implemented on the TDDP site. 

o Measures workers' radiation doses on a representative basis for 
the various TDDP unit operations, sampling not less than 20% of 
each. Extrapolates these data to estimate worker dose 
equivalents for the entire operation. 

o Maintains appropriate records of monitoring. 

o Specifies and provides special high sensitivity radiation 
dosimeters to be used. 

o Delivers the special radiation dosimeters to the ORNL Dosimetry 
Office for analysis, determines the dose, maintains records, and 
makes reports of dosimetry data available to the LLWDDD Task 
Manager. 

o Maintains or ensures that all QA, calibration, and test records 
on all monitoring instrumentation meet the requirements of NQA-1 
(ANSI/ASME, 1986). 
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3.3.3 ORNL Health Physicist 

The duties of the ORNL Health Physicist include the following: 

o Provides the following health physics functions as described in 
ORNL's Health Physics Manual (1985) to keep radiation exposure 
AIARA with the approval and cooperation of the Operations 
Supervisor and Foreman: 

- Radiation surveys (HP Procedures 2.1 and 2.3), 
- Control of contamination (HP Procedures 2.5, 2.7, 3.5, and 

5.2), 
- Personnel monitoring (HP Procedures 3.1 through 3.5), and 
- Shipment and disposal of radioactive materials (HP Procedures 

4.1 and 5.1). 

o Reviews on an annual basis the adequacy of existing 
instrumentation for the purposes of the MARA program. 

o Assists management and individuals in locating, designating, and 
evaluating radioactive contamination. 

o Recommends decontamination procedures and necessary precautions 
to be taken before, during, and after decontamination. 

o Conducts follow-up contamination surveys and inspections as 
required. 

o Monitors radiation levels in and around the TDDP site during the 
operational phase. 

o Provides operational radiation survey data to the Tumulus 
Operations Supervisor. 

o Provides operational radiation survey data on an informal basis 
to the RMS as requested. 
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o Provides radiation/contamination surveys of the waste containers 
to be delivered to SWSA-6. 

o Provides radiological data and advice for the initialization of 
the necessary Radiation Work Permits (RWPs) by the Tumulus 
Operations Supervisor if required. 

3.3.4 TDDP Task Manager 

The duties of the TDDP Task Manager include the following: 

o May develop additional WAC with approval of the SWSA Supervisor 
based on the results of pathways analysis performed for the 
Tumulus unit. 

o Determines the approval mechanism for all test plans. 

3.3.5 TDDP Monitoring Sub-Task Leader 

The duties of the TDDP Monitoring Sub-Task Leader include the following: 

o Manages the subcontract that provides for the radiological 
monitoring plan and its implementation. 

o Receives, reviews, and accepts data and reports from the RMS, 
disseminates them, and enters records into the Document Control 
system. 

3.4 EQUIPMENT 

Appendix E lists the HP survey instrumentation that may be used by the RMS 
and the frequency of calibration. Any ORNL instrumentation used by the 
RMS will be calibrated and checked in accordance with ORNL's Environmental 
and Health Protection Division's internal operating procedure(s) (ORNL 
Internal Operating Procedures No. 120). 
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Each radiation instrument used by the RMS will be source-checked each work 
day it is vised. Source-checking is done using a small non-licensable 
source strong enough to ensure that the radiation survey instrument is 
responding to the type(s) of radiation it was designed to detect. Any 
instrument which does not respond to the source will not be used until it 
is recalibrated and/or repaired. With the exception of the smear sample 
counting equipment, documentation of the source-checking procedures is 
required. All source check documentation will be retained by the RMS and 
sent to the Document Control Center as applicable. 

3.5 REPORTS 

A listing of the required repo: 
Sub-Task leader and their due dates 

Monthly reports: 

Progress Report: 

Waste Placement Report: 

from the RMS to the TDDP Monitoring 
Is as follows: 

Due on the 25th day of each month. 

Mid-Year report due on 30 April. 
End of Year report due on 31 
October. 

Draft report due 30 days after 
completion of loading for Tumulus. 
Final report due 30 days later. 

Final Operation Phase: Radiological report due 30 days 
Monitoring Report after cessation of activities for 

Tumulus. 
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OFFICIAL USE ONLY 

EMERGENCY RESPONSE PLANS 

(EXCERPT FROM RADIOACTIVE SOUP WASTE OPERATIONS MANUAL. 
ORNI/CF-85/205) 

Emergency philosophy and plans for ORNL and the ORNL Emergency 
organization are described in the ORNL Emergency Manual. Responses to the 
emergencies in the radioactive waste operations areas are a part of this 
plan. Response to laboratory-wide emergencies is directed by the 
Laboratory Emergency Director, who is the Laboratory Shift Supervisor on 
duty* The Local Emergency Supervisor for the SWSAs is the SWSA foreman on 
duty. Responsibilities of each of these is described in the ORNL 
Emergency Manual. Duties of the person discovering the emergency are also 
described. 

In the General Emergency Plan, the person discovering the emergency takes 
immediate and appropriate action to protect personnel, prevent property 
damage, and bring the emergency under control. This applies to fire, 
radiation, explosion, personal injury, tornado, earthquake, or any other 
emergency, and can be accomplished by one or more of the following 
methods. 

1. Shutting down any operating equipment. 
2. Summoning help immediately, then proceeding to combat the 

emergency if this can safely be done. 
3. Telephoning 911 (Emergency Control Center) for help. 
4. Pulling the nearest fire alarm box. 
5. Calling the local emergency supervisor or warden. 
6. Meeting and orienting the emergency service unit or units. 

OFFICIAL USE ONLY 
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OFFICIAL USE ONLY 

The communications dispatcher receives the call, dispatches the necessary 
emergency service units to the scene, and notifies others as necessary. 
For example, the following normally respond to a fire alarm: the Fire 
Department, a Guard Department radio car, a Health Physics surveyor, a 
steam plant operator, a shift electrician, two chemical operators, and the 
Laboratory Shift Supervisor. Those normally responding to an ambulance 
call are: a driver and assistant furnished by the Guard Department, the 
nurse on day shift, and the Laboratory Shift Supervisor. 

All emergency service units not summoned immediately shall stand by on 
hearing the alarm and report to the scene when notified with equipment and 
personnel. 

The local emergency supervisor proceeds to ensure the safety of personnel 
and notification of the laboratory Emergency Control Center and to direct 
the action of the emergency groups in handling the emergency. In the 
absence of the local emergency supervisor or his alternate, the ranking 
laboratory Protection Office acts in his stead. 

The laboratory Emergency Director provides overall direction. This 
includes estimating the extent of the emergency, evaluating the hazards, 
and determining the needs for further evacuation, cutting off local 
utilities, making operation changes, establishing road blocks, and 
summoning additional equipment and manpower. He determines when the 
emergency is over and orders the "all clear" signal sounded. If the 
Laboratory Emergency Director is not available, the ranking Laboratory 
Protection Officer acts in his stead. 
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QUALITY CONTROL EEOCEDURES 
FOR 

HMJHJS DISPOSAL DEMONSTRATION PROJECT 

ASSESSMENT PIAN FOR POTENTIAL WORKER EXPOSURE 

1.0 PURPOSE AND SCOPE 

Hie quality control procedures in this manual cure an extension of Martin 
Marietta Energy Systems, Inc.'s policy that Quality Assurance principles 
shall be applied to its operations consistent with the impact of program and 
component failure on costs, schedules, health, and the environment. The 
objective of Quality Assurance is to obtain the level of quality considered 
necessary for the accomplishment of program objectives. A systematic 
approach for examining the program objectives will result in minimum 
program costs. This program emphasizes including Quality Assurance as an 
integral part of normal standard practices and procedures. Quality 
Assurance measures are applied in the planning, development, and operation 
of activities which include, but are not limited to, laboratory procedures 
and instrument calibration. Quality Assurance measures should be applied to 
the extent necessary to provide confidence that performance of equipment, 
materials, and personnel will be satisfactory. All Quality Assurance 
activities shall be established and carried out in accordance with all 
applicable DOE Orders. 

The purpose of this manual is to serve as a source of instructive material 
for the RMS in the establishment and maintenance of quality control within 
the TDDP site. 
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2.0 EQUIEMENT CALIBRATION 

Any Oak Ridge National laboratory (ORNL) radiation equipment used by ASG, 
Inc. 's Radiation Monitoring Specialist (RMS) will be calibrated and checked 
in accordance with ORNL's Environmental and Health Physics Division's 
(EHPD) internal operating procedures. 

Minimum calibration frequencies are as follows: 

TYPE OF EQUIPMENT FREQUENCY OF CALIBRATION 

1. Low-volume air sampler Yearly 
2. G-M count rate meter AC/DC w/Alarm Quarterly 

3. TLD badges Yearly 

4. Portable ion chamber Quarterly 
5. Smear samples Not Applicable 
6. Alpha probed with Scaler/rate meter Quarterly 
7. G-M probe with scaler/rate meter Quarterly 

More frequent calibrations are to be made when control charts or extensive 
repairs invalidate earlier calibration data. 
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3.0 INSTRUMENT CALIBRATION/OPERATIONAL CHECK ERDCEDQRE 

3.1 INTRODUCTION 

A daily source check will be performed for each radiation instrument used by 
the RMS. Source-checking is to be done using a small non-licensable source 
strong enough to ensure that the radiation survey instrument is responding 
to the type(s) of radiation it was designed to detect. If control charts 
indicate that the response is outside plus or minus two sigma (+ 3 sigma), 
the equipment may be used but must be closely monitored with the appropriate 
check sources. If the instrument response is outside of the plus or minus 
three sigma (± 3 sigma) range, the equipment may not be vised until repaired 
or the problem is resolved. Instrument malfunctions or deviations must be 
documented. With the exception of the smear sample counting equipment, 
documentation of the source-checking procedures is required. All source 
check documentation will be retained by the RMS and sent to the Document 
Control Center as applicable. 

3.2 PURPOSE 

The purpose of this section is to determine the procedures required for the 
calibration and/or daily instrument checks of the radiation survey 
instruments used by the RMS. 

3.3 RESPONSIBILITIES 

3.3.1 The EMS is responsible for assuring that this procedure is 
implemented. 

3.3.2 ASG survey personnel are responsible for following this procedure. 
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3.4 PROCEDURE 

3.4.1 General 
3.4.1.1 All radiation survey instruments used by the RMS will be 

calibrated in accordance with ORNL's Environmental and Health 
Protection Division's (EHFD) internal operating procedure(s). 

3.4.1.2 Originals of the calibration records are to be maintained at the 
EHPD facilities; however, copies may accompany instruments to the 
TDDP site. 

3.4.1.3 Instruments are calibrated as a meter/detector combination and are 
to be used in that combination for survey activities. 

3.4.2 Check Source Reproducibility 

3.4.2.1 Attach the survey probe to a portable scaler, if appropriate. 

3.4.2.2 Turn the instrument to HV and note the condition of the battery. 
Replace the batteries, if necessary. 

3.4.2.3 Adjust the high voltage, if necessary. 

3.4.2.4 Determine the background response of the detector. Calculate the 
background response in counts per minute (CEM) or milliRoentgen 
per hour (mR/hr), whichever is appropriate. Record this 
information on the "Calibration Data" sheet, Form TDDF-4 (Figure 
B.l). 

3.4.2.5 Position a check source on the probe face of the instrument. 
Accumulate data for 1 minute. After subtracting out the 
background response, record the response. Repeat 10 times. 
Calculate the average value and the three sigma limits. List 
these values on Form TDDF-4 (Figure B. 1). 
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AUTOMATED SCIENCES GROUP, INC. 
CALIBRATION DAIA 

TDDF-4 

SITE: HMJUJS DISPOSAL DEMONSTRATION PROJECT 

INSTRUMENT TYPE PROBE TYPE DATE 

INSTRUMENT NUMBER PROBE NUMBER CALIBRATED BY: ORNL 

SOURCE RADIONUCLIDE CHECK SOURCE I.D. NUMBER 

POSITION OF CHECK SOURCE RELATIVE TO PROBE 

BACKGROUND RESPONSE (CTM) or (mR/hr) 
CHECK SOURCE RANGE TO (CM) or (mR/hr) 

IMPORTANT: All, OF THE ABOVE INFORMATION MUST BE EKOVIDED. 

Check Source Reproducibility Test 
(CM) or (mR/hr 

1. 6. 
2. 7. 
3. 8. 
4. 9. 
5. 10. 

Average 
3 Sigma 
*Note: Subtract background response 

before entering results. 

Figure B.l. "Calibration Date," Form TDDF-4. 
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3.4.2.6 Prepare a "Daily Instrument Field Check" sheet, Form TDDF-5 
(Figure B.2). Enter the check source and background response 
rates on the first data line. Enter the acceptable range limits 
(from TDDF-4, Figure B.l, page B-5) for the check source response. 
Subtract the background response from the source check response. 
Compare this value with the acceptable range limits. Note: This 
form accompanies the instrument to the TDDF site. 

3.4.3 Daily Instrument Checks 

3.4.3.1 This procedure applies to all field survey instruments. 

3.4.3.2 Instrument checks are to be performed daily prior to the use of a 
survey instrument, and at other times, if the performance of the 
instrument is questionable. 

3.4.3.4 Adjust the high voltage setting, if appropriate. 

3.4.3.5 Place the appropriate check source in contact at the designated 
location on the probe. 

3.4.3.6 Determine and record the response rate. 

3.4.3.7 Turn the audible output on to assure its operation, if 
appropriate. 

3.4.3.8 Remove the source and determine and record the background response 
rate. 

3.4.3.9 Compare the source and background levels to previous checks. 

3.4.3.10 Changes in source responses or background rate exceeding 
established acceptable limits must be reconciled before the 
instrument can be used. 
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AUTOMATED SCIENCES GROUP, INC. 
DAILY INSTRUMENT FIELD CHECK 

SITE TUMULUS DEMONSTRATION PROJECT 

TDDF-5 

TYPE INSTRUMENT TYPE PROBE 

INSTRUMENT* PROBE # 

CHECK 
OUT 
(Date) 

BACKGROUND 
(CPM) or 
(mR/hr) 

SOURCE 
CHECK 
RESP. 

BY 
WHOM 

(Initials) 
COMMENTS 

1 . 

2 . 
3 . 
4 . 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 

14. 
15. 
Response Limits To (CPM)/mR/hr) 

Figure B.2. "Instrument Field Check," Form TDDF-5 

TDDF-5 
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4.0 TLD PROCESSING PROCEDURE 

4.1 PURPOSE 

The purpose of this section is to describe the procedures required to 
process the special high sensitivity TLDs used to monitor unit operations 
for the TDDF project. 

4.2 RESPONSIBILITIES 

4.2.1 The RMS is responsible for assuring that this procedure is 
implemented. 

4.2.2 ASG survey personnel are responsible for following this 
procedure. 

4.3 PROCEDURE 

4.3.1 TIP Badge Issue 

4.3.1.1 Special high sensitivity TLD badges will be issued to selected 
workers during unit operations. 

4.3.1.2 Worker's craft, task, and the TLD index numbers will be entered on 
the TDDP Unit Operation Record, Form TDDF-2 (Figure B.3). 

4.3.1.3 A time/distance record for each selected member of the SWSA-6 
disposal crew will be maintained. 

4.3.1.4 At least two special high sensitivity TLDs will be designated as 
background TLDs. (Hie RMS and/or ORNL Health Physicist may also 
be considered as receiving radiation exposure at the background 
rate.) 
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U N I T OPERATIONS — P E R S O N N E L TDCF-2 

DATE 
TIME WORK 

rnA.sc CIUJT DOJIMCTCH 
IICADIHO 

TUJ 
RCAOIHO COUWCMT DATE TVS HO. ON or r 

WORK 
rnA.sc CIUJT DOJIMCTCH 

IICADIHO 
TUJ 

RCAOIHO COUWCMT 

7 

- " 

Figure B.3. "Unit Operations Record," TDDF-2 

B-9 



4.3.1.5 At least one special high sensitivity TID badge will be designated 
as a transportation badge when the exposed TLDs are delivered to 
the ORNL laboratory for processing. 

4.3.2 TIP Badge Collection 

4.3.2.1 THe FMS will collect the special TXD badges after a unit operation 
is completed. 

4.3.2.2 The RMS will survey the collected TIDs for possible surface 
contamination. 

4.3.2.3 A completed Chain-Of-Custody Record, Form TDDF-3 (Figure B.4), 
will be completed in duplicate by the RMS. 

4.3.3 TTfl Badge Analysis 

4.3.3.1 The ORNL laboratory will process the special high sensitivity TIDs 
after they are delivered by the RMS. 

4.3.3.2 The copy of the Chain-of-Custody Record, Form TDDF-3 (Figure B.4) 
will be returned to the RMS after the TLDs are read. 

4.3.4 TIP Badge Calculations 

4.3.4.1 The transportation TLD badge(s) results will be checked to verify 
that no radiation exposure of the TLDs occurred during 
transportation. 

4.3.4.2 The average background TLD exposure result will be subtracted from 
any exposure received by selected SWSA-6 personnel during unit 
operations. 
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AUTOMATED SCIENCES GROUP, INC. 

CHAIN-OF-CUSTODY RECORD T D OF~3 

SITE: TUMULUS DEMONSTRATION PROJECT 
SAMPLE TYPE: COLLECTED BY: 

SAMPLE 
NUMBER 

UNIT OPERATION DATE ELAPSED 
TIME 

(minutes) 
REMARKS 

CUSTODY LOG (NAME, DATE, TIME) 
(1) FIELD: ACCEPTED BY RELINQUISHED 
(2) TRANSPORT: ACCEPTED RELINQUISHED 
(3) LABORATORY: ACCEPTED RELINQUISHED 
(4) " RELINQUISHED 
(5) " RELINQUISHED 
(6) " RELINQUISHED 
(7) OTHER: " RELINQUISHED 

Figure B.4. "Chain-of-Custody,11 TDDF-3 
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4.3.4.3 Exposure rates per man per vault (mR/hr/itan/vault) will be 
calculated for each unit operation. 

4.3.4.3 Personnel dose equivalents for those samplings of the unit 
operations will be extrapolated in order to arrive at the total 
dose equivalents for the project. 
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5.0 SAMPIE CHAIN-OF-CQSTODY 

Upon collection by ASG, Inc. personnel, sanple custody is assigned to an 
individual within the program until such time that the samples are analyzed, 
transferred to another organization, or properly disposed of. An acceptable 
chain-of-custody is maintained when the sample is under the direct 
surveillance by the assigned individual or the sample is within a 
controlled access facility. The chain-of-custody is recorded on Form TDDF-3 
(Figure B.4, page B-ll) as follows: 

5.1 FIELD COLLECTION OF SAMPLES 

5.1.1 The individual collecting the sample initiates the chain-of-
custody form, in duplicate, completing requested information items 
for each sample. 

5.1.2 Each batch of samples is relinquished to the designate site 
supervisor who accepts custody by signing the form-space. This 
individual then is responsible for placing the samples in an 
appropriate container; placing the copy of the form in the 
container with the samples; and closing the container. The 
original of the form is retained by the individual having custody. 
All signatures must appear on the original. 

5.2 FIELD STORAGE AND TRANSPORT 

Samples will be stored in a locked vehicle or building until returned to the 
laboratory facilities. Chain-of-custody will be maintained by the RMS 
during return to the laboratory for analyses. It is the responsibility of 
the RMS to assure that custody is properly maintained. 
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5.3 LABORATORY RECEIPT 

When samples, for which an ASG chain-of-custody form has been initiated, 
arrive at the ORNL laboratory, the container and its contents are inspected 
to assure that tampering has not occurred and custody has therefore been 
maintained. The copy and the original are compared. The ORNL laboratory 
supervisor then assumes custody by signing and dating the appropriate 
spaces on both forms. Any deviations or problems are to be noted (and 
signed) by the individual accepting custody. The original is kept by the 
RMS and the copy is retained in the ORNL laboratory until analyses are 
complete. After the samples have been processed, the ORNL laboratory will 
return the completed copy to the RMS. 
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6.0 DATA MANAGEMENT 

Data will be accompanied by uncertainties at the 68% confidence level and, 
if appropriate, minimum detectable activities (MDA) will be based on twice 
the standard deviation of the background count rate. Not more than two 
significant figures will be reported for the uncertainties and MDA's in 
developed data. See Section 8.0. The reported uncertainties are based on 
counting statistics only, unless otherwise noted. The error resulting from 
procedural uncertainties including calibration can be expected to be from 
6% to 10% and can be combined with the counting uncertainties using 
appropriate propagation relations, to give the total uncertainties. 

Original laboratory results, sample logs, and custody forms will remain in 
ASG's files. Original field site data are to remain in the custody of the 
EMS or program managers during report preparation and in site files, 
thereafter. Only copies of the original field and laboratory data are to be 
released to non-program personnel. 

B-15 



7.0 VALIDATION 

Data validation of analytical data is the responsibility of the RMS. In 
addition, the developed data are reviewed by supervisory personnel to 
isolate and reject outlier values. Outlier values will be rejected if these 
values deviate more than five sigma (± 5 sigma) from the average of the data 
set determined by excluding the questionable data point (s). Records of 
invalid data are also maintained. 

Key data validation activities and responsible staff are: 
1. Field survey data - daily review and signature by the RMS. 
2. Analytical data - review by the RMS following analytical 

procedure. 
3. Analytical results - review by the RMS following calculations. 
4. Result summaries and prepared tables - review by report author and 

program manager(s). 

The data are further reviewed for internal consistency and for response to 
areas of interest. The validation reviews must by signed and dated. 
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8.0 GUIDELINES FOR DATA FORMAT IN REPORTS 

ASG, Inc. will standardize, where possible, a data reporting format for the 
various samples types. This guide will address data reporting for gross 
alpha/beta in air as well as removable contamination, direct radiation 
measurements, and exposure rates. These guidelines may be altered for 
specific applications, but should serve as a starting basis for most 
reports. 

8.1 Direct Radiation Measurements 

Field data from portable ion chambers, gamma scintillation detectors, and 
count rate meters should be recorded as displayed. If more than one 
instrument is used to generate data, the units for each instrument must be 
specified. In addition, any conversion factors must be given along with all 
pertinent instruments identification. 

When compiling data for "xposure/exposure rate or dose equivalent/dose 
equivalent rate tables for reports, these values, with appropriate units, 
should be reported with one digit to the right of the decimal point for 
values less than 10. For values greater than 10, no more than 2 significant 
figures should be reported. In addition, values less than 1 should be 
reported in scientific notation. For example: 

0.0417 > 4.2 E-02 4.0 > 4.0 
0.166 •>1.7 E-01 21 > 21 
0.333 >3.3 E-01 122 •> 120 
1.03 > 1.0 1190 > 1200 
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When ccarpiling data for removable contamination measurements, whole numbers 
with 1 or 2 significant figures should be reported as follows: 

3.2 •> 3 332 > 320 
3.7 > 4 378 > 380 
32.2 •> 32 3222 > 3200 
37.8 > 38 3771 > 3800 

These values will be reported as disintegrations per 100 square centimeters 
(dpm/100 cm2). 

8.2 Gross Alpha/Beta in Air Data 

Gross alpha/beta in air data should be reported with 2 significant figures 
in the error term, with the exception that no more than 2 digits should be 
used to the right of the decimal point. Once the em;r term has been 
established, the data should be reported to the same precision. 
For example: 

In the situation where the error term would be reported as 0.00, scientific 
notation should be used. For example: 

0.0043 ± 0.0045 > 4.3 ± 4.5 E-03 

This applies as long as the results arc in concentration units such as 
microcuries per cubic centimeters (uCi/cc). If the results are in terms of 
activity such as disintegration per minute (dpm) or microcuries (uCi), the 
results should be reported as outlined in the section for direct radiation 
measurements (8.1). 

0.1143 ± 0.0103 > 0.11 + 0.01 
12.2679 + 6.2031 > 12.3 ± 6.2 
131.4341 ± 10.9377 > 131 + 11 
1509.9531 + 109.9752 > 1510 + 110 
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1.0 Notes 

DESCRIPTION OF ROUTINE AND NON-ROUTINE 
ASSAY OF AIR SAMPLES TAKEN AT THE TDDP SITE 

1.1 Record data on working Form, TDDF-1, Airborne Radiation Survey. 
1.2 Results are to be documented as microcuries per cubic 

centimeters, uCi/cc, unidentified long-lived activity based on 
137Cs standard 

1.3 Natural radioactivity will decay to approximately one-half in 
30 minutes. 

1.4 This assumes a 500 cubic feet sample with a counting efficiency 
of 7%. 

2.0 Routine Assay of Air Samples (Notes 1.1, 1.2) 

2.1 Count the sample as soon as possible (within 30 minutes) in a 
low-background laboratory counting system. If the gross counts 
per minute (cpm) for the beta-gamma emitters are >5,000 cpm for 
the initial count, recount the sample again 30 minutes later 
(Notes 1.3, 1.4). If the beta-gamma activity does not decay 
away to approximately on-half, then implement the abnormal 
events scenario. 

2.2 Recount the sample a second time 2 hours after the first count 
using the same counter and "geometry" (Note 1.3). 

2.3 Recount the sample at 4 hours and 20 hours after collection 

3.0 Actions When Immediate Beta-Gamma Concentration Is >3 E-09 uCi/cc 
[Table 2 Procedure 3.2, Health Physics Manual(1985) 1 

3.1 If, due to the normalcy of the work, activity is suspected to 
be natural radioactivity only, take no action until after 
counting the immediate-plus-30 minute count. 
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3.2 If an abnormal event has occurred such that long-lived airborne 
radioactivity has been detected, notify the SWSA-6 Foreman. 
CALL ORNL H.P. AND HAVE ALL WORKERS MOVED AWAY FROM THE SOURCE 
OF AIRBORNE RADIOACTIVITY. IN A SAFE, CLEAN AREA, PROBE ALL 
WDRKERS' PERSON AND CX0IHING USING THE SENSITIVE PANCAKE 
(GEIGER-MUELLER) PROBE AND TAKE NOSE SWAB SAMPLES. FOLLOW 
THROUGH WITH DECONTAMINATION AS NECESSARY AND AS PER ORNL H.P. 
PROCEDURES. 
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DETAILED INSTRUCTIONS FOR PRIMARY 
OONTAINER MONITORING, SECTION 3.2.4 

Using the appropriate instrumentation, the RMS measures the contact dose 
equivalent rate of all accessible surfaces of the containers. The data 
from these measurements shall be recorded in his log. Any single 
container which has a contact dose equivalent rate higher than 1 rem/hr 
(10 mSv/hr), an event of low probability, shall immediately be posted 
using standard ORNL Radiation Control Zone signs and tags (Procedures 2.3 
and 2.7, Health Physics Manual (1985). The SWSA-6 Foreman shall be 
notified immediately. The disposition of this container shall be 
determined by ESD's Technical Coordinator and with EHPD's Survey Group III 
Supervisor or their designees who are contacted immediately. 

o To effect exposure to AIARA, workers are kept informed of working 
distances that allow a daily dose equivalent not greater than 
20 mrem(0.20 mSv), the dose equivalent permitted for planned (RWP) 
exposure in the "Procedures and Practices for Radiation 
Protection", Health Physics Manual (1985). 

o Using smears made from high-quality paper towels*, the RMS smears 
the external surfaces of each container; one folded paper towel to 
each container, numbering the smears with markers, and, 
correspondingly, numbering the container(s) with white chalk. 

* If Tritium surface contamination is probable, smears are taken using 
appropriate smear materials and techniques. The job is halted at this 
step until the smear results are known. 
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The smears are then assayed in a lew radiation background using 
the appropriate ORNL instrumentation. Any container yielding more 
than 200 dpi/100 cm2 net transferable beta-gamma surface 
contamination and/or 20 dpny/100 cm2 net transferable alpha 
surface contamination will be returned to the generator, if 
possible, for further decontamination. 

When the containers are found to be free of transferable surface 
contamination on the basis of wipe tests, each shall be smeared 
representatively with one standard smear to be assayed at the 
Laboratory. However, the containers may be handled as clean on 
the basis of the paper towel smear test. 
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HEALTH HiYSICS INSTRUMENTS AND EQUIPMENT 

TYPE OF EOUHMENT 

low-volume air sampler 

G-M count rate meter AC/DC w/Alarm 

TID badges 

Portable ion chamber 

Smear samples 

Alpha probe with scaler/rate meter 

G-M probe with scaler/rate meter 

FREQUENCY OF CALIBRATION 

Yearly 

Quarterly 

Yearly 

Quarterly 

Not applicable 

Quarterly 

Quarterly 
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