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SUf1ft1ARY 

The use of thermoluminescent dosimeters ( TLDs ) for beta dosimetry has 

tradi�ionally involved inaccuracies due to the energy-dependent response of 

the TLDs. In order to correct for the beta energy spectru�. researchers at 

the Pacific North'f/est Laboratory ( PNL--operated by Battelle Memoria 1 Insti­

tute ) have developed a dosimeter using TLDs under a number of different 

thicknesses of aluminum shields. These shields provide attenuation to the 

betJ field that depends on the thickness of the shield and the energy of the 

beta particles striking the dosimeter. This type of dosimeter is able to 

automatically correct for the energy distribution of the beta radiation field, 

thus overcoming the energy-dependent inaccuracies of previous TLD-based 

dosimeters. 

The PNL multi-element beta dosimeter has been used in four-element and 

seven-element configurations. The seven-element co�figurat�ons were developed 

to provide better discrimination to low-energy betas. The dosimeters are 

assembled and analyzed in thR pr.!L TLD Laboratory. Design considerations, 

analysis procedures, quality :ssurance, and error determinations for the 

dosimeters are described in this report. The methods of data analysis used 

for converting TLD response to dose are also described. 

These multi-element dosimeters have been used to measure beta and gamma 

doses resulting from radioactive contaminants in the Three Mile Island Unit 2 

containment building. Over 100 dosimeters have been used in three sets of 

experiments at a number of locations in the building. This report documents 

the experiments and presents the doses evaluated by the dosimeters. 
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IIITRODUCT I Or� 

There is a considerable amount of ra�ioactive naterial conta�inating �any 

interior surfaces of the containment building of the Three Mile Island Unit 2 

reactor Js a result of the accident in March 1979. As work has begun on per­

forming decontanination and other tasks in the building, it is important to 

have an accurate description of the contamination on these surfaces. This 

report describes dosimeters th�t were developed to measure dose rates due to 

the surface contamination found in TNI-2 containment. These dosimeters are 

capable of �easuring doses due to beta and g�Mma radiation emitted by radio­

nuclides deposited on the contaminated surfaces and suspended in the air near 

these surfaces. This report discusses the design of the dosimeter, and the 

calibration procedures end �ethods of using them for dose determinations. The 

report also describes the use of the dosimeters in TMI-2 containment and pre­

sents the results of this application. 

A dosimeter may be placed near a contaminated surface for two basic pur­

poses: (1) to give an indication of the qu�ntity of radioactive material on 

the surface and (2) to give an estimate of the radiological hazard to a person 

positioned near the surface. For evaluating the presence of radioactive 

material, the quantity "dose," measured in units of rad, is most useful. In 

this study, dose is measured by dosimeters made of 7LiF, \'lhich has energy 

absorption characteristics for beta and gamma radiation that are very similar 

to that of tissue, so the dosimeters give a good indication of dose to tissue. 

For evaluating the radiological hazard to personnel, the "dose equivalent," 

measured in units of rem, is most useful. (The dose equivalent for beta 
') 

dosimetry is usually measured at a depth of 7 mgjcmL in t�ssue.) Since this 

discussion is concerned only \·Jith beta and gamma radiation, the quantities 

"dose to tissue" and ·•dose equivalent" are nearly numerically equal. There­

fore this discussion will always refer to the dose (meaning "dose to tissue") 

measured by the dosimeter. 

Another radiological quantity, "exposure," is commonly confused with dose 

and dose equivalent. This quantity is strictly valid only for photons in air, 

and in this report it is only used when discussing v�,libration procedures 
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using photons. Exposure is measured in units of roentgens (R). There will be 

instances in this report where the term "expose11 is used, however. This term 

will be used, for example, when a dosimeter is placed in a radiation field and 

is therefore exposed to radiation. In this situation the dosimeter will still 

be used to evaluate the dose. 

The dosimeter described in this report is a passive device, designed to 

be exposed to a field of radiation for a well-defined period of time. As the 

dosimeter is struck by radiation, material damage occurs in the dosimeter. 

After the dosimeter is taken from the radiation field, it is processed to 

determine the amount of material damage, and thus evaluate the dose received 

by the dosimeter. Wher, this dose is divided by the amount of time in the 

radiation field, the result is an average dose rate. For this type of passive 

dosimetry, the health physics community has found thermoluminescent dosimeters 

(TLDs) to be very useful. The material has been shown to be rugged and reli­

able, with well-defined characteristics for dose deter·minations. The dose 

response of TLDs to radiation is linear over a wide ronge of doses for gammas 

and betas of any energy likely to be encountered in TMI-2 containment. 

The use of TLDs for beta dosimetry has traditionally involved inacurracies 

for beta dosimetry, however, due to the energy-dependent response of the TLDs 

to betas. In order to correct for differing beta energy spectra, researchers 

at the Pacific Northwest Laboratory (PNL) have developed a dosimeter using 

TLDs under shields of various thicknesses. These shields were chosen to pro­

vide differing amounts of attenuation to beta particles of a given energy, so 

that a mathematical analysis of the TLD responses would give an indication of 

the energy distribution of beta particles striking the dosimeter. 
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PNL �ULTI-ELEMENT BETA DOSIMETER DESCRIPTION 

PHY SICAL DESCR I PT I ON OF THE DOSIMETER 

The rcseorchers developing this dosimeter wanted to demonstrate that pas­

sive beta dosimetry cou ld be accoMplished without the resou rces of a sophisti­

coted l aborato ry, b ut cou ld rather be done adequatel y  u sing the resou rces 

availab le to most health physicists. The holder was nade of heevy fiberboard 

a n d  a luMinum. The sh i elds v1ere node of either a luminum o r  al ur.1inized myl ar. 

The phospho r selected fo r this dosimeter is 35-Mi l thick TLD-700, man ufactu red 

hy Harsha�>J , a type common ly u sed by hea lth physicists. Each shiel d covers 

th ree TLD chips; this repo rt refers to each set of th ree chips an d the accon­

panying sh i e ld as a dosimeter e l eMent . Two version s  of the r.1ulti-el ement 

do simeters have been used. The o riginal fou r-el ement desig n did not yiel d the 

desired deg ree of separation for lower energy beta spectra. Therefore , th ree 

additional thin shields were added to bring the tota l to seven. Each dosim­

eter package is cor.1prised of two fou r- o r  seven-element dosimeters p l aced 

back-to-back. Thu s  the fou r-el ement dosimeter contain s 24 TLD dosimeter 

chips, and the seven-el ement dosimeter contains  42 chips. ( See Figure 1. 

This is actua lly a pictu re of the new eight-el ement dosimeter; the seven ­

e lement dosimeter is identical except that it has no  1-mil shie l d. ) 

It is desirab le to have a compact unit that is easy to han d l e. A small 

size is a lso desirab le to minimize the effect of a radiation fiel d that varies 

v1ith position. The final versio:1 of the dosimeter is  n o  larger than a pocket 

calcu l ato r. Becau se most beta dosiMetry is perfo rr.1ed in fie l d s  of mixed gamma 

and beta radiation, it was con sidered important to be ab l e  to derive separate 

dose values for gamr.1as and betas. This requirement is met throu gh the attenua­

tion of the variou s shiel ds .  
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DOS H1ETER SHIELD Cli/\Rli.CTER I STI CS 

All of t he shields used in the �ulti-element dosimeter are made of alumi­

num (see Figurr 2) . In the case of the thinnest shield, 2 x 10-6 in., the 

aluminum is deposited or a mylar film. The other- six shields in the seven­

ele�enl dosimeter are square sheets of aluminum meijsuring 1.91 em (3/4 in.) on 

a s ide. They ha ve thicknesses of 0.013 em (0.005 in.}, G.025 em (0.010 in.), 

0.051 em ( 0.020 in.), 0.081 em (0.032 in.), 0.163 cn1 (0 . 064 in.), and 0.318 em 
(0.125 in.), respectively. (The four-element dosimeter used only the 0.051-c�, 
0.081-c�, and the 0.318-cm shields.) The mass thickness can be obtained by 

multiplying by the density of aluminum, 2.7 x 10
3 

mg/cm3. The mass thicknesses 
2 2 of the shields range from 0.013 mg/cm to 860 mg/cm . This information can 

be applied to th!� appropriate range-energy curve (Figure 3) (Evans 1955) to 

determine the attenuation of the various shiPlds. For cxa�ple, beta particles 

with an energy of 1.9 MeV or less will be stopped by the thickest shield, 

whereas betas with energies greater than 180 keV will penetrate the 0.013-cm 

thick shield. Although not shown on the curve, the aluminized mylar film v1ill 

stop only those beta particles with energies less than 3 keV. rlGne of the 

shields will significantly affect the penetration of ga�ma photons with energies 

greater than 40 keV. 

The response of TLDs shielded as described above are shown in Figures 4 

and 5 ( Endres, Scherpelz and Roberson 1982). In these fi0ures, TLD responses 

are presented for seven-element dosimeters exposed to different sources of 

beta and photon radiation. The TLD response is listed in units of nano­

coulombs (nc), corresponding to the light output from a TLD reader used to 

analyze exposed TLDs. Since the sources had differing intensities, the TLD 

responses in nc were divided by the dose delivered to the dosin1eter (speci­

fically the dose to the mylar-covered TLDs), producing normalized respcnses in 

units of nc/rad. These TLD responses for each dosimeter element were plotted 

against the thickness of the t<luminum shield covering the TLDs. These 

empirical results seem to agt�ee v1ell \·lith the results of the beta range-energy 

curve, with TLD response decreasing as a function of shield thickness. Nearly 

all the beta particles emitted by 90sr;
90

v (maximum energy 2.3 r·1eV) <n·e stopped 

by the thickest filter. 
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FIGURE 2. PNL  Eight-Element Dosi�eter Shields 
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In Figure 4 .. natural uranium beta particles hav an E ;imilar to 
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max · 

Jr , u e s1mu aneous em1ss1on o o�J energy p otons 1ncreases 

the dose to the TLD behind the thickest shield. The 106Ru;106Rh source 

(Emax' 3.5 MeV ) irradiated the TLDs behind the thickest shield, but the two 

low ene rgy beta sources, 
85Kr and 

147Pm, failed to irradiate the TLDs behind 

the 0.051-cm shield. Finally, the beta particles from the 137
cs;137mBa 

source were stopped by the ��terial encapsulating the source; the only TLD 

exposure was a resu l t  of the 662 keV gamma photons. 

The PNL multi-eleme11t TLD dosimeters allow the user to make a correction 

fo r beta e nergy when convertiYJg the TLD data to dose values. Other beta 

dosimeters, including one type that was recently compared to the PNL multi­

e l ement dosimeter in a test at nn-2, do not provide beta energy correction 

facto rs . The importance o f  making an energy correction is i 1 1  ustrated by 

Figures 6 and 7 .  Each graph compares !\'10 sets of dosimeters exposed to beta 

radiation a t  the same location. The ratios of indicated beta dose rates are 

plotted on the v�rtical a xes , with logarithmic scales. The horizontal axes of 
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these figures are used for presenting calibration factors, the values used to 

convert dosimeter response to dose. The cai ibration factors for the PNL 

dosimeters vary with energy, and in these studies this factor ranged from 0.35 

to 0.99 rad/nc. Because the dosimeters from Vendor 2 rely on a single cali­

bration factor, their dose determinations will be dependent on the source of 

calibration. If these dosimeters were calibrated with 90sr, a popular cali­

bration source, the indicated dose could underestimate, by as much as a factor 

of 5, the dose as determined by PNL dosimeters. Because TLDs are known to 

have an energy-dependent response to beta radiation, PNL's TLD dosimeter 

results are expected to be more accurate than dosimeters using a fixed cali­

bration factor. 

CHARACTERISTICS AND QA PROCEDURES FOR THE TLDS 

The TLDs used in the multi-element beta dosimeter are 0.318 em by 

0.318 em by 0.089 em (1/8 in. by 1/8 in. by 0.035 in.) 7LiF ribbons (chips ) 
with a mass of about 25 mg. They are available from the Harshaw Chemical 

Company as TLD-700s. The energy absorption characteristics of these TLDs to 

beta and gamma radiation resembles that of tissue. Lithium fluoride has ctn 

effective atomic numbLr for photoelectric absorption of 8.14, compared with 

7.42 for tissue and 7.64 for air. These high sensitivity ribbons are optic­

ally transparent. mechanically rugged, and conveniently handled. 

When crystalline LiF is exposed to ionizing radiation at room temperature, 

electrons in the valence band are raised to the conduction bands. Imperfec­

tions in the LiF crystal lattice produced by dopants can trap the free elec­

trons. Heating the LiF gives the electrons the additional energy that they 

need to escape the traps and return to the valence band. As the electrons 
0 

return to a lower energy level, they emit visible light ( 3500-6000 A). The 

amount of light emitted is proportional to the number of trapred electrons and 

is therefore proportional to the radiation dose. 

The TLD-700 dosimeters are typically made in batches of thousands from 

the same batch of TLD powder. The manufacturer visually examines a representa­

tive statistical fraction of every batch for apparent defects and checks for 

f 1 
. 6oc thermoluminescent response at an exposure o roentgen us1ng a o source. 

The resulting TL response data are analyzed by a computer code which provides 

mean sensitivity and standard deviation data. These data are expressed as 
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percentage of the mean and sto red by batch number for future refe rence. In a 

batch of thousands  the typ i ca l  measured standard dev i at i on i n  sensi t i v i ty i s  

i n  the range of 2% to 5 %  of the mean. Batch to batch means vary by l ess than 

5%.  

Batches of TLD mate r i a l  used i n  mu l t i -e l ement dos i me te rs rece i ve add i ­

t i onal screen i n g at the PHL TLD Labo ratory after recei pt from the manufac­

tu rer . In the PNL screen i n g, samples of 200 or more TLDs randoml y  se l ected 

from each new batch are ctn neal ed along w i th samp l es of 20-25 chips from an 

or i g i na l  reference set of TLD mate r i a l  and 20-25 ch i ps f rom the set used  i n  

special studies . The ch i ps are spread i n  v i car d i shes anc placed i n  a 400°C 

furnace under a n i trogen atmosphere for 1 hou r ,  then t ransferred to a 100°( 

oven. After 2 h ours, TLDs are p l aced i n  a l ow-hackground storage cave , where 

they are held for at least 24 hours. A l l transfers of heated chi ps are per­

fo rmed under d i m  l i ght to avoi d ult rav i ol et sensi t i zat i on of the L i F .  

After annea l i ng , the sampl es are l oaded i nto cardboard hol de rs and i rradi ­

ated w i th 250 mR gamma from a 137cs cal ibrat i on source (off-phantom ) . A hot 

gas reador i s  normal ly used to compare l i ght ou tputs .  I f  the l aboratory p l an­

chet r�Jde r i s  used , sampl e s i zes are r�duced . Samp l e means end standard 

devi at i ons are calculated for  each g rou p .  The i rrad i a t i on/ readou t p rocess i s  

repeated twi ce to si mu l ate the effects of reader  anneal i ng .  

Batches a re accepted i f  the sampl e  mean fal l s  w i th i n  5 %  of both reference 

sample means and the samp l e  standard dev i at i on i s  l ess than 10% . When the 

mean o r  standard dev i ati on duES not fal l wi thi n acceptab l e l imits, the batch 

sample and reference samp l es are reanneal e d  and rescreened; the l aboratory 

anneal w i l l  often stab i l i z e  chi p responses suff i c i ent l y  for sampl es to pass a 

second screen i ng .  I f  a samp l e  i s  accepted after a second anneal and screen i ng , 

the ent i re batch i s  anneal ed  before use . 

The L i F TLDs have  a response that i s  a we l l - defi ned  func t i on of dose over 

the ran ge of 10  mrad to 1 00,000 rad . When PNL1S standard qual i ty control pro­

cedures are observed, the TLD-700s can measure doses as l ow as 10  mrad w i th a 

standard dev i at i on of l ess than 10%; h i gher doses can be measured w i th stan­

dard dev i at i ons as l ow as 2% . If several  TLDs are used, doses as low as a few 

mrad can be measured by the TLD-700, but  wi th standard dev i at i ons greater than 

10% . 
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CAL I BRATION AND MEASUREMENT 

T L D  READER  SY STEM 

The i ns t ruments u sed to meas u re the ene rgy absorbed by the TLDs  i n  the 

mu l t i -e l ement dos i meter cons i s t of a Harshaw Mode l  2000-A  the rmo l um i ne scence 

ana l yzer  and a Harshaw Mode l 2080 p i coproce s s o r  ( see F i gu re 8 ) . The thermo­

l um i ne scence analyzer  prov i des  a means of  heat i ng the TLDs  at a cons tant rate 

and u s e s  a photomu l tipl i e r tube fot meas u r i ng the amount of l ight p roduced 

(see Figure 9). The amourt of light striki,;g the photo-cathode of the 

photomu l t i p l i e r  tu be i s  propo rtional to the ene rgy abs o rbed by the TLD s . 

The p i coproce s s o r , or  m i c roproces so r-bas ed  p i coamme ter, al l ows for  CRT 

p re s entat i on and s to rage of d i giti z ed glow c u rves. A g l ow c u rve  i s  a p l ot of  

l i ght ou tput  vers u s  temperatu re for  a TL D .  A typ i cal g l ow c u rve  i s  evident on 
I 

the v i deo s c reen i n  F i gure 8. F i gu re 1 0  p resents a detail e d  rep re sentat i on of  

a g l ow c u rve  for a TLD- 700 read out  i n  the PNL TLD  Labo rato ry. An i ntegrat i on 

of  the area under  the g l ow c u rve rep resent s the tota l  l ight output  of the TLD . 

Th i s  i s  the method u s ed to analyze the TLDs from the PNL mu l t i -e l ement dos i m­

e te rs.  From the total l ight outpu t , the dose  to the TLD  can be  derived. 

It i s  not neces sary to u se the new p i coproce s s o r  des c r i bed  above  for g l ow 

cu rve anal ysis. Any good TLD  reader wi th an x-y plotter i s  adequate . Cal i­

brat i on o f  the Mode l  2000-A  thermo l um i nes cence anal yze r i s  chec ked  through the 

use of a b u i l t - i n  1 4carbon-acti vated s odium i odide ( T l ) l i ght s o u rce . The 

Mode l  2 080 p i coproce s s o r  has an i nternal , e l ectronic cal ib ration s o u rce and the 

cal i b rat i on can be chec ked from the keyboard. The compl ete sys tem i s  checked 

wi th a set  of  re fe rence TLD  chips. Thes e  TLDs  are i rradiated wi th a gamma ray 

s o u rce of  known s t reng th s u ch that a wide expo s u re range is obtained .  The 

read o u t  o f  the p repared s tandards gi ves  a cal i brat i on c u rve in expo s u re vers u s  

charge. 
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FIGURE 8. Harshaw The rmo l umi nes cence Anal yze r and Pi coproces sor 
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FIGURE 9. Physical Layout of Thermol uminescence Analyzer 
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TEMPERATURE 

FIGURE  10. Typical TLD reader Glow Curve for a TLD-700 

MULTI-ELEMENT DOSIMETER CALIBRATION 

The multi-element beta dos1�eters were calibrated by exposing them to 

known radiatio,l sources at the PNL Calibrations Labot·atory. The beta sources 

used in these calibrations and the maximum energies of the emitted betas are 

presented in Table 1. The responses of the dosimeters to these calibration 

sources are presented in Figure 4. 

TABLE 1. Beta Calibration Sources 

Nuclide 

147
Pm 

85Kr 
204Tl 

90Sr/90y 
106Ru/106Rh 

14 

f�aximum Beta 
Energy (MeV) 

0. 23 

0.62 

0. 76 

2.3 

3. 5 



The dos i meters were a l so exposed to cal i b ra ted sou rces  of x rays with 

ene rg i es rang i ng fror:1 15 to 78 keV, and to a ca 1 i bra ted 137 Cs/  137mBa  

sru rce emi tt ing 662- keV gamma s. Thes e  mea s u rements cha racterized the response  

of the dos i r:1e te rs to  photons. The res pons e s  of s even el ement dos i meters to 

the se  photon �ou rce s a re presented i n  Fig u re 5. Thes e  s tud i e s  demcns trcted 

tha t the attenu a t i on of pho tons i s  dependent on shi e l d  thi c kne s s  i f  the 

ene rg i e s are l es s  than about 40 keV , b ut  for photons w i th hi gher energ i es ,  the 

TLD respons e is fairly uni form for a l l  e l ements. This characteristic of the 

dos i meter al l ows the u s e  of the e l ement w i th the thi ckest  a l umi num fil ter  to 

be u sed a s  an i nd i cator of gamma dos e. The beta ca l i b ra t i on s tu die s s um­

milrized i n  F i gure 4 show tha t the element beh i nd the 0 . 3 18-cm Al filte r i s  

very nea rly i ns ens i tive to beta s . A cali bra tion factor for g amma s was thus 

determi ned from the i rra d i a t i on by 137cs;137mBa  to be 0.204 ra d/nc . This 

value can be mult i p l ied by the res ponse  of the 0 . 318-cm Al -f i l tered e l ement of 

any exposed dosimeter to determ i ne the gamr:1a dos e .  The TLD res ponse of thi s  

e l ement can also be s u btracted from the TLD res ponse of a l l othe r e l ement s in 

an exposed dos i meter to obta i n  the beta components of the e l ement res ponses . 

The data  from these  c a l i bra t i on s tudie s were u sed  to derive ca l ib ra t i on 

d a ta used i n  determ i n i ng the beta dos es  from f i e l d -exposed dosimeters . For 

each dos i r:1etet exposed to a c a l i b rated beta sou rce , a beta 11Ca l ib ra tion Factor .. 

(CF) wa s de ten1i ned by s u b tracting the gamma component (the reading of the 

e l err;,ont cove red by the 0.318-m Al shie l d) ft�om the TLD response  of the myl ar­

covered shi e l d ,  and  d i vid i ng thi s v a l ue ( i n  nanocou l ombs)  into the beta  dose 

( i n  ra ds) a bsorbed by the myl a r-covered  TLDs  d u r�ng the c a l ibration meas u re ­

ment. The beta dose de l i vered by the cal i b ra tion source is defined a s  the 
') 

dose to tis s u e  a t  a depth of 7 mg/cmL . This factor cou l d  then be u sed to 
') 

convert the res ponses  of othe r dos i meters to a 7 mg/cmL dose, a s  l ong a s  the 

dos i meters  were exposed to a f i e l d of betas w i th the s ame energy d i s tribu tion 

a s  the beta cali b ra t i on source . For each of the five e l ements with a l uminum 

shi e l d s  between 0 . 013 and 0 . 163 em thick, the ra tio of the e l ement•s beta 

res pons e to the myl a r-covered e l ement • s beta res ponse was  found for each 

c a l i bra tion meas u rement . Thi s rat i o  was  a function of the ra l i b ra tion 

sou rce•s energy dis tri b u t i on: high beta ene rg i es res u l ted in high v a l ues  of 

the s e  ra t i os . 
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This data It/as p l otted in Figu re 11 for .'1e most usefu l b eta cal ib ration 

measu rements for each e l er.1ent. The Cal ib ration Factor is p l otted on the 

v ertical scal e and the CF val ue for each beta calib ration sou rce is identified .  

The e l ement ratios are p l otted on the horizontal scal e. The points on the 

g raph a re the obse rved val ues for each of the e l ement in each of the irradia ­

tions (the error associated with each point is less than 5%), and the l ines 

are l inear equations fitted to the observed val ues. 
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DATA ANAL Y S I S  METHOD 

When expo sed dosimeters  are ana l yzed to determine the d oses they were 

expo sed to , the firs t task is to disas s emb l e the dosimeters and extrac t the 

TLDs . As the TLDs  are taken from the dosimeters , they are read o u t  in the 

the rmol umine scence analyzer  and picoproces sor . This analysis  resu l ts in TLD  

response s in units of  nanocou l ombs of light o u tpu t .  The TLD res�onses are 

then u s ed as raw data in a compu ter program which converts  the TLD responses 

to ab s o rbed doses . This prog ram first  finds the gamma component of  each d ose , 

then s u btracts the gamma respons e from each e l ement response , and determines 

the ratios of Al -covered e l ements to the my l ar-covered  e l ement . It uses these 

ratios, which are an indication of  the beta ene rgy spect rum , to select the 

appropriate cal ib ration facto r .  This cal ibration fac tor is then mu l tip l ied  by 

the my l ar-cove red e l ement's response to dete rmine the beta dose . This p ro ­

cedu re wil l b e  i l l u s t rated b y  a samp l e d osimeter anal ysis. 

The inpu t data fo r the compu ter prog ram consists  o f  the TLD responses for 

al l chips  in the dosime ter .  The program first l oo ks at the TLD responses in 

s eL of three fo r each e l ement . I deal l y  these three chips shou l d  a l l hav e  

nearly  identical reading s .  The prog ram finds the mean and standard deviation 

fo r each set  of three , and if a standard deviation is g reater than 5%, It 

che c k s  to  s ee if two of the reading s are c l ose to each othe r; if so it rejec ts 

the "f l ier ,"  and u se s  the mean val u e  of  the o the r two . If al l three readings 

are quite dis simil ar , it rej ects  a l l three if the e l ement is one o f  4, 5, o r  6 
(of the seven-e l ement dosimeter) ; othe rwise it accepts al l three . This system 

is nece s sary to p re serve  data that is necessary for the anal ysis , b u t  reject 

s u spiciou s  data that is une s sential  and may confuse the resu l ts .  

Tab l e  2 presents the "raw" data from a fou r- e l ement dosimete r for an 

exampl e data anal ysis to i l l u s t rate the operation o f  the compu ter code . In 

this exampl e onl y the mean val ues of  the three TLD  readings for each e�ement 

are reco rded . 
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TAB L E  2 .  Raw Data  for Expos e d  Four-El ement Dos i meter 

Gamma + Beta Beta 
Shi e l d  (nr ) ( nc ) 

My l a r  543 . 0  200 . 6  

0. 0 5 1  em A l  406 . 9  64 . 4  

0 . 08 1  em Al 366 . 0  23 . 6  

0 . 318  em A l  342 . 5 0 

The reading for the TLDs under  the thickes t  �i l ter  was  used to  indicate 

the gamma dose , and this va l ue wa s subtracted  from the other e l ement read i ng s  

to  get responses due to  betas  a l one. Ratios we re then determ i ned  for the 

e l ements under each of  the two thinnes t a l uminum shi e l ds to  the my l ar-covered 

e l ement , and these tw0 rat i os ind i ca ted the energy dist ribut i on of the beta 

ra dia tion incident on the dosimeter. These  ra t i os were used to  sel ec t  the 

appropriate energy -dependent betn c a l ib ration fac tor for each shie l d from the 

set of c a l ibra tion factors  determined by the c a l ib ration i rrad i at i ons.  The CF 

va l uts were determined by appl ying the fitted equa tions shown i n  F i gure 11. 

These equations a re l isted in Tab l e 3.  

The average of the two c a l i b ra t i on fact0rs found by equa t i ons for #4 and 

#5 wa s then mul t i plied by the my l a r-covered e l ement's beta response to deter­

mine the beta dose. The work sheet for these cal cul a tions b a s ed on the raw 

data of Tab l e  2 ,  is presented in Tab l e 4 .  

TABL E  3 .  Equa t i ons for Converti ng E l ement Ratios t o  
C a l ibration Factors 

Shi e l d Thi ckness  
E l ement ( em ) Egua t i on 

2 0 . 013 CF = -1 . 0032 * R + 0 . 9943 

3 0 . 025 CF = - 1 . 0960 * R + 0 .  9471 

4 0 . 05 1  CF -0 . 7438 * R + 0 . 6028 

s 0 . 081 CF = -1. 14 20 * R + 0 . 5885 

6 0 . 163 CF = -6. 1597 * R + 0 . 6215 
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TABLE 4. Analysis of Exposed Four-fle�ent Dosi�eter 

Beta Calib ration Factor 
Shield E l ement Average 

( Cl1) Ratio (rad/nc) (rad/nc) 
--

0. 051 Ill 0 . 32 1 0.364 
0 . 409 

0.081 Al 0.1 18 0 . 454  

Geta Dose ( 201 nc ) * ( 0.409 r�d/nc) 82 . 4  rad 
Gamma Dose (342 nc ) * (0 . 204 rad/nc ) 69.3 rad 

The final two 1 �nee: of Tab h' 4 show the conversion 2f TLD response to 

dose. The beta dose calculation uses the beta component of the my lar - element 

response, v1ith the calibration factor selected i11 Ta ble 4. The garnn.a dose 

celculatior uses the TLD response fror1 the element sl.ielded by the thic kest 

aluminum shield, with a gamma calib ra tion factor detern1ned by the calib ration 

irra diations . 

A similar method of us1ng beta-component r2sponses to calculate ratios of 

aluminum-shielded eler.1ents t o  mylar-shielded elements 1t1as used i n  the analysis 

of data from seven-element dosimeters. A set of  raw d ata from a s even-element 

dos imetet' is presented in Table 5. 

TABLE 5 Data for Exposed 

Gamma + Beta 
Element Shield ( nc ) 

1 t1y 1 a r 240 . 3  

2 0 . 01 3 em Al 1 91 . 5 

3 0 . 025 CPl Al 185 . 5  

4 0 . 051  em Al 1 77.0 

,; 0 . 08 1 em Al 163 . 1 '-' 

6 0.163 em Al 1 58.7 

7 0.318 e m  Al 1 60 . 5 

1 9  

Seven-Element Dos � �eter 

Beta Element 
(nc ) Ratio 

79.8 1.0 

3 1.0 0.3887 

25.0 0 . 3132 

16.S 0.2071 

2.6 0.0322 

0 0 

0 0 

Calib ration 
Facto r 

0.6044 

0.6038 

(0.4488) 

(0.5 5 1 7) 

(0.62 1 5) 



The gamma dose: for this C/atnple wcs fuun8 Uy' multiplying the TLD response 

of element 7 by the gamma calibration factor: 

(160.5 nc ) * (0.204 rad/nc ) 32.7 rad. 

To evaluate the beta dost:, c calibration factor could have been found by 

averaging the CF values for ele111ents 2-6: 0.566 rad/nc. Hm·1ever, it v10uld be 

pour practice to include element 6 in the beta calibration tacLor deteminu­

tion, since nu betas �enetrated the filter--the TLD response WJS zero. There­

fore limits were set 011 the ratios of each element: if the ratios were belo'tl 
the lower limits, the element was disregarded in the beta CF determination. 

If the ratio was ubove the upper limit, the CF for a 
90

Sr/
�0

y spectn;lil 1vas 

ass1gned to that element. The reasoni�g for setting the lower limit was to 

avoid using the results of tt1ick-filtered elements in 2. low-eneryy field 1t1her� 

these elements v-10uld be insensitive. Fr·otn the results of the calibration 

studies, the lov-1er ratio limits �t1ere set for elernenL 4, 5, and 6 dS the ratio 

values correspondir,g to the uranium spectrum. flo lower limits 1vere set for 

U1e tvJO thin-uluminum-filtered elements (2  and�), since these are the most 

sensitive for the low-energy fields. Upper limits were set for all elements, 

L-6, corresponding to ri.ltios for a 
90

sr;
90

v beta field. The linearity of 

the ratio-C�=' equatio11s are suspect for beta e11ergies above ttr1s 1 imit, so the 

conservative assumption was made to a�sign the 
90

sr;
90

v CF value to any element 

response with a ratio higher than this limit ratio value. The average CF for 

a dosimeter exposure was then�for,� found as the avet·age of the CF va 1 ues for 

& 1 1 elements with ratios above the lower limit. For this example, the average 

of CF values for e 1 ements 2 anJ 3 was 0. 6041 rad/nc. Thus the beta dose was 

calculated as: 

(79.8 nc ) * (0.6041 rad/nc ) - 48.2 rad. 

The discussion of limits to the ratio values illustrates the advantage of 

the seven-element dosimeter over the four-elcnent dosimeter. In the four-

element dosimeter a lower limit could not be set for the two ifTlportant 

aluminum-covered elements, �ince the two thinnest filters were not available. 
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( I n  Figure ll the equations for these two elements were shown as dashed lines 

above the uraniur1 CF, showing t� Jt these segments �Jere used for the four­

elernent dosimeter analysis, but not for the seven-element dosimeter analys·is. ) 
Thus in low-energy beta fields we had to rely on the ratios from the 0.05 1 - cm 

and C.081-cm Al filters, even thGugh the 0.013-cm and 0 . 025-cm filtered ele­

ments would h�ve given more reliable CF values. 

A computer code, RATlC7, has been written and used at PNL for the dosim­

eter data an2lysis. This code is listed in Appendix I. 

grot Ar.alysis 

The major components of the error in e dosimeter measurement comes from 

L: n c e r t: a i n ties i n : 

• 

• 

• 

• 

TLO chips 

TLD reader 

Calibration measurement and curve fitting 

Dosimeter placement and irradiation . 

A thoro�gh analysis of the measurement errors would involve isolating each 

individual factor affecting each component identified above, determining the 

variability of each factor, and combining all cf these factors into one 

mather�li1tica.l expression. A similar study \vas performed for the Hanford 

Nultipurpose Dosimeter, and this study was recently published ( Fi81 ) . Since 

this type of error analysis is beyond the scope of this study, the errors in 

each dosimeter measurement were empirically approximated based on the results 

of Pach dosimeter's analysis. 

is: 

The basic formula for converting a dosirnetet· response to measured dose 

D CF * TLD, 

where D is the dose, CF is the calibration factor, and TLD is the TLD response 

of the appropriate element ( for gammas, #7; for betas, #1 with ga�ma response 

subtracted off ) . The er�or analysis for these dosimeters consists of evaluat­

ing the observed variation for each of the two components, CF and TLD, and 

comhini�g these into a total error for the measurement. The variation in CF 
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fo r beta s is  found by eva l uating th e standard deviation of  the individua l 

e l ement C F  va l ue s  that a re averaged to find the C F  va l ue u se d  to determine the 

beta dose . The standard deviations of the th ree TLD countJ fo r e l ements 1 and 

7 were a l s o eva l u ated and combined for the beta erro r: 

0TLD =�criLD-1 + 0iLD-2 

These two standa rd deviations were then combined to get the tota l beta error: 

The erro r fo r the gamma dose  wa s found in a simil a r  manner , u s ing the 

same equation for o0. However , since a fixed va l ue was u sed  for C F, the 

standa rd deviation for CF wa s fixed at 0 . 093*CF, b a s ed on uncertainties in the 

ca l ibration mea s u rements . cTLD was  simpl er for the gamma dos e than for the 

beta dos e , sir.1ply the standa rd deviation of the three TLD chips in e l ement 7,  

the element used for the  gamma dose  dete rmination . 
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COMPILATION O F  DATA 

DESC R I PT I ON O F  EXPERIMENTS 

Multi-element beta dosimete rs h ave �een expo sed in three sets in the con­

tainment building of the Th ree Mile Islan d  Unit I I  reactor. The th ree sets 

were used in the following expe riments: 

• p re-gross decontamination expe riment 

• post-gross decontamination expe riment 

• p re-fl ushing TLD tree. 

I n  the p re-gross de contamination expe riment, dosimete rs were exposed 

bet1veen December  3 a n d  December 15 , 1981. Te n dosimeters  were used in the 

vicinity of the dome monito r and on the elevator shaft roof , thirteen were 

pla ced on the 305 ft elevation , and 15 were pla ced on the 347 ft and 367 ft 

elevations. These dosimete rs were returned to PNL and read out in the TLD 

readers in Feb rua ry 1982 . The compute r run used to analyze the data i,; 

p resented in Appendix I I. A summa ry of the dosimete r placements and the 

resulting dose rates a re presented in Figures 12a , 12b , and 12c; and in 

Tables 6a , 6b , a n d  6c. 

Ta bles 6a th rough 9 list four dose rates for each dosimeter location: 

the beta dose rates for th e f ront and  b a c k  of the dosimete r and the gamma dose 

rate s for the f ro�t and  b a c k. With each  dose rate is listed the a ssociated 

e rror , exp re ssed as one stand a rd deviation. In some dosimete r analyse s  this 

error was la rge r than the evaluated dose rate itse l f , and if this error were 

subtracted f rom the  evaluated dose rate , the value would be less than z e ro. 

Such a va l ue would , of course , be non sen se. Any dose rate of zero ( o r  

smaller ) should be  interpreted a s  being lowe r than the dosimeter's minimum 

level of detection. 
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LOCATION NUMBER 
{3 mrad/hr r y mrad/hr 
SURFACE I GENERAL AREA 

GENERAL AREA I GENERAL AREA 

LOCATION NUMBER 
f3 mrad/hr I y mrad/hr 
SURFACE TGENERAL AREA 

GENERAL AREA !GENERAL AREA 

F I GURE 1 2a. Pre-Gross Dec ontamination Experiment Dosimeter Placement 
and Results - Dome Monitor a nd Elevator  Shaft Roof 

24 



C\ C\ 
RC- H1AeC - P-2A C'\ 
' I "--.,/ RC-T-2 
'-..__.../ R C-P -2A '-...__/ 

H6 
,/] y 

1220 I 2180 
15 radihr I 2640 

/ 

VB 
,/] y 

113 579 
205 575 

'II 
H5 

g I y 
635 I 937 

2750 9()') 

83 50F 

0 
AH E 1A 

0 
7 

AH-E 1B 

0 
AH-E 1C 

0 
AH E10 

0 
AH E 1E 

y ,/] 
t---,;,;�___..;,0-jl-,3,;;_0;, 5+-::7:::--1 ..-----:.=�=3=8�8_, ._,5'-"0"-1 0"-L--.:....:..::'-1 

LOCATION NUMBER 

{3 mrad/hr y mrad/hr 
GENERAL AREA GENERAL AREA 

SURFACE GENERAL AREA 

F IGUR E  12b. Pre -Gross Decontami nati on Experimert Dosi mete r Placement 
and Results - 305 ft Elevation 

25 



8 

8 

H 1 0  
y 

243 
267 

GENERAL AREA GENERAL AREA 

SURFACE GENERAL AREA 

F IGUR E  1 2c .  Pre -Gross Decontami nati on Experi ment Dos i meter P l acement 
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TAB LE  6a . P re - Gros s Decontami n a t i on E x pe r i me n t  Do s i met e r  Pl aceme n t  a n d  Re s u l t s  -
Dome Mon i t or  and  E l eva tor  Sha ft Roo f  

Type T LD 
Su r f ace # 

V> <  c: <1> ., ., ... .... "' �-n ,.., <1> "'  
0 ... 0 

., 0 0 :I: 3 0 <1> .,  
3: N  0 0 ::> ::> �- .... '"'" "'  0 -
., 

_ ,  :I: -0 <1> ., < �- "' N ,-. 0 0 ::> .,  ... "' V> - :J"  Ill c.n ... c: ... 
., 
... :;o "' 0 n o <1> ... 

Con t r o l  

Note s : 

3 

4 

5 

6 

7 

8 

9 

1 0  

1 .  HPR-2 1 4  

Loc a t i on 
# 

H8 - 1  

H8 - 2  

H 8 - 3  

H 8 - 4  

H8-5 

H8-6 

H8-7 

H8-8 

H8-9 

H8 - 1 0  

Loca t i o0 8 e s c r i pt i on 

Ho r i z o n t a l s u r f a c e , t op of mon i t o r  

Ve r t i c a l  s u r f a c e , s i d e  of mon i t o r  

Ve r t i c a l  s u r f a c e , s i d e of mon i t o r  

Ve r t i c a l  s u r f a c e , s i d e o f  mon i t o r  

Ve r t i c a l  s u r f a c e , s i d e  o f  mon i t o r  

Fac i ng s ta i r s  a n d  i n  f r ont o f  
h a t c h , T LD on i mmed i a te r i 9ht 

Fa c i n g  s t a i r s a n d  in  f r o n t  o f  
T LD on i mmed i a t e  l e f t  

Fa � i n g s t a i r s a n d  b a c k  c a i r s ,  
T L D  on l e f t  c o r n e r  o f  r � J f  

Fa c i ng mon i t o r  a n d  ba c k  to s t a i r s ,  
TLD o n  r i g h t  c o r n e r  o f  r oof 

Ca r r i ed to  roof a n d  b ro u g h t  out 

Date and T i me 
E x po s u r e  

I n  Ou t 

1 2 / 3 / 8 1  1 2 / 1 5 / 8 1  
1 2 : 00 1 2 : 00 

1 2 / 3 / 8 1  1 2 / 1 5 / 8 1  
1 2 : 00 1 2 : 00 

1 2 / 3 / 8 1  1 2 / 1 5 / 8 1  
1 2 : 00 1 2 : 00 

1 2 / 3 / 8 1  1 2 / 1 5 / 8 1  
1 2 : 00 1 2 : 00 

1 2 / '3 / 8 1  1 2 / 1 5 / 8 1  
1 2 : 00 1 2 : 00 

1 2 / 3 / 8 1  1 2 / 1 5 / 8 1  
1 2 : 00 1 2 : 00 

1 2 / 3 / 8 1  1 2 / 1 5 / 8 1  
1 2 : 00 1 2 : 00 

1 2 / 3 / 8 1  1 2 / 1 5 / 8 1  
1 2 : 00 1 2 : 0 0 

1 2 / 3 / 8 �  1 2 / 1 5 / 8 1  
1 2 : 00 1 2 : 00 

1 2 / 3 / 8 1  1 2 / 3 / 8 1  
1 2 : 00 1 3 : 00 

E x po s u r e  
T i me 
( h r )  

2 8 8  

2 8 8  

2 8 8  

2 8 8  

2 8 8  

2 88 

2 8 8  

2 8 8  

2 8 8  

Ho r i z o n t a l  a n d  ve r t i c a l  mea s u r emen t s  - f r o n t  s i d e o f  T L D  s y s tem a g a i n s t  mon i t o r  s u r f a c e .  
2 .  El e v a t o r  Roof Me a s u rement 

Ho r i z o n t a l mea s u remen t s  - back s i d e of T LD sy stem a g a i n s t  roof su r f a c e .  

Be t a  D o s e  R a t e  
F r o n t  B a r k  

( m r a d / h r ) ( m r a d / h r )  

Gamma Dose  Rate 
F r o n t  B a c k  

( m r a d/ h r )  ( m r a d/ h r )  

3 7 . 0 ± 2 0 . 1  1 3 1  ± 1 2 5 4 8 . 8  ± 4 . 6  68 . 2  ± 1 2 . 1  

1 1 3  ± 92 1 8 2 0  ± 440 552 ± 52 606 ± 57 

8 2 7  ± 57 0 1 5 6 ± 1 6  

0 1 1 3  ± 1 1  

5 1 6  ± ? 6 8  3 3 . 0  ± 2 2 . 9  1 3 8 ± 1 3  

3 3 3  ± 83 3 67 0  ± 79 391 ± 39 

1 � 1  ± 7 ?  3 0 7 0  ± 2 5 0  398 ± 40 

1 1 0  ± 2 3  4 0 2 0  ± 280 379 ± 36 

69 . 9  ± 3 3 . 5 1 1 7 0 0  ± 3 790 6 6 1  ± 6 3  

4 5 . 9  ± 2 0 . 2  4 9 . 0  ± 3 3 . 3  2 2 1  ± 2 1  

1 67 ± 1 6  

1 3 8 ± 1 4  

1 5 5 ± 1 5  

4 1 7  ± 3 9  

4 2 8  ± 4 1  

4 4 0  ± 4 1  

7 7 9  ± 7 4  

2 1 9  ± 21  

.· . , - .  



TAB L E  6b . Pre - G ro s s  Decontami na t i on E x pe r i men t Do s i me t e r  P l a ceme n t  a n d  Re su l t s  -
- - - - - - --

305 Foot El eva t i on 
Date a n d  T i me E x po s u r e Beta Dose R a t e  Gamma Dose R a t e  

TLD Lo c a t i on �xeo s u re T i me F r o n t  B a c k  F r o n t  Ba c k  
# # Loc a t i on D e s c r i et i on I n  Ou t ( h r )  ( m r a d / h r )  ( m r a d /h r )  ( m r a d /h r )  ( m r a d / h r )  

1 1  1 3  Ve r t i ca l s u r f ace , t a ped to l i n e r  '\.4 feet 1 2 / 9 / 8 1  1 2 / 1 5 / 8 1  1 48 . 2  0 0 6 2 5  ± 6 2  666 ± 63 
a bove f l oo r ,  NE a r e a  Rx B l d g .  1 4 2 7  1 8 3 8  

1 2  H7 Ho r i z o n t a l  su r f a ce , t a ped t o  f l oo r ,  1 2 / 9 / 8 1  1 2 / 1 5 / 8 1  1 4 8 . 2  1 6 1 ± 64 9 2 3  ± 5 7 5  4 2 8  ± 4 1  4 6 7  ± 4 5  
NE a rea of R x  B l d g . ,  S E  a r ea u n d e r  C F - T - 1 A  1 4 2 7  1 83 8  

1 3  B4 Ve r t i c a l  s u r f a c e , t a ped t o  u n d e r s i de of 1 :< /9 / 8 1  1 2 / 1 5 / 8 1  1 4 8 . 2  4 7 6  ± so 1 3 5 ± 1 6  1 58 ± 1 5  1 60 ± 1 5  
j u nct i on b o x , N E  a r e a  Rx B l dg .  1 4 2 7  1 83 8  

1 4  V9 Ve r t i c a l  s u r f a c e , t a pe d  t o  D - r i n g wa l l  1 2 /9 / 8 1  1 2 / 1 5 / 8 1  1 4 8 .  2 2 4 7  ± 1 04 3 8 . 5  ± 8 1 . 3  5 7 3  ± 5 5  5 5 5  ± 54 
'\.4 feet above f l oo r ,  S E  a r ea Rx B l d g .  1 4 2 7  1 8 3 8  

1 5  H6 Ho r i z o n t a l  s u r f a c e , t a ped t o  W e s t  a r ea of 1 2 / 9 / 8 1  1 2 / 1 5 / 8 1  1 4 8 . 2  7 2 2 0  ± 4 8 1  1 4 9 0 0  ± 1 0000 2 1 80 ± 2 1 0  2 64 0  ± 2 5 0  
h a t ch cove r ,  S E  a r ea Rx B l d g .  1 4 2 7  1 8 3 8  

N 1 6  V8 V e r t i f i c a l  s u r f a c e , t a ped to f ront s i d e of 1 2 / 9 / 8 1  1 2 / 1 5 / 8 1  1 4 8 . 2  1 1 3  ± 4 0  2 0 5  ± 1 00 5 7 9  ± 54 5 7 5  ± 5 7  
co a i r c oo l e r  B '\.4 f e e t  a bove f l o.., r ,  SE a r ea 1 4 2 7  1 8 3 8  

Rx B l d g . 

1 8  H5 Ho r i zonta l su r f a c e , t a ped to f l oo r ,  SW 1 2 /9 / 8 1  1 2 / 1 5 / 8 1  1 4 8 . 2  6 3 5  ± 2 8 3  2 7 5 0  ± 1 98 0  9 3 7  ± 1 1 0  900 ± 84 
a r ea of Rx B l d g . , NE a r ea u n d e r  CP - T - 1 B 1 4 2 7  1 8 3 8  

2 7  6 7 W  Ve r t i c a l  s u r f ace , t a ped to D - r i n g wa l l  1 2 / 9 / 8 1  1 2 / 1 5 / 8 1  1 4 8 . 2 5 1 . 4  ± 3 9 . 5  0 2 8 9  ± 2 7  2 6 9  ± 2 6  
'\.4 f ee t  a b ove f l oo r ,  NW a rea R x  Bl d g .  1 4 2 7  1 8 3 8  

2 6  6 6  Ve r t i c a l  5u r f ace , t a p e i to l i n e r  '\.4 feet 1 2 /9 / 8 1  1 2 / 1 5 / 8 1  1 48 . 2  1 3 7 0  ± 9 4 0  2 6 7  ± 54 2 8 5  ± 2 8  3 0 5  ± 3 1  
above f l oo r , N W  a re a  R x  B l d g .  1 4 2 7  1 8 3 8  

2 5  63 Ve r t i ca l  s u r f a c e , t a ped to D - r i n g wa l l  1 2 / 9 / 8 1  1 2 / 1 5 / 8 1  1 4 8 . 2  1 7 6 ± 1 9 2 5 5 6  ± 3 1 9  1 4 50 ± 1 4 0 1 3 3 0  ± 1 3 0 
'\.4 feet above f l oo r ,  W � r ea of Rx B l d g .  1 4 2 7  1 8 3 8  

2 3  H 3  Ho r i z on t a l  s u r f a ce , t a ped to f l oo r ,  1 2 / 9 / 8 1  1 2 / 1 5/ 8 1  1 4 8 . 2  0 8 0 1 0 ± 6 1 0  5 1 80 ± 4 8 0  5 3 2 0  ± 5 2 0 
We s t  a r ea Rx B l d g .  1 4 2 7  1 8 3 8  

1 9  B 3  Vert i c a l  s u r f ace , t a p ed t o  und e r s i de of 1 2 / 9 / 8 1  1 2 / 1 5 / 8 1  1 4 8 . 2 6 7 9  ± 5 2  5 9 8  ± 4 9  0 3 8 8  ± 3 7  
j uncti o n  box �8 f ee t  o f f  f l oo r  1 4 2 7  1 8 3 8  

2 1  50F Ho r i z on t a l  s u r f a c e , t a ped to f l oo r ,  1 2 / 9 / 8 1  1 2 / 1 5/ 8 1  1 4 8 . 2  3 0 5  ± 9 1  5 0 1 0 ± 9 2 0  '+ 1 3  ± 4 2  4 1 0  ± 3 9  
S W  a r ea o f  Rx B l d g .  1 4 2 7  1 8 3 8  



N 
1.0 

T LD 
# 

2 9  

3 0  

3 6  

3 9  

3 4  

3 7  

4 3  

4 4  

5 1  

so 

46 

48 

49 

40 

4 1  

TAB L E  6c . P re - Gro s s  Decon t a m i n a t i on E x pe r i me n t  Do s i me te r  P l a c emen t a n d  Re s u l t s  -

3 4 7  a n d  3 6 7  Foot  E l e va t i on s  

Loc a t i o n 
# 

3 0  

3 1 W 

V3 

V4 

3 6W 

H 1 0  

sow 

52 

V2 

B1  

H9 

56 

63 

1 3  

V 1 1 

L o c a t i on De s c r i pt i o n 

Ve r t i c a l  s u r f a c e , t a pe d  to l i n e r � f ee t  
a bove f l oo r  by h a t c h  c c • e r ,  N E  a r e a  Rx B l d g .  

V e r t i c a l  s u r f a c e , t a pe d  t o  D - r i n g wa l l ,  
� f e e t  a b ove f l oo r ,  N E  a r ea Rx B l d g .  

V e r t i c a l  s u r f a c e , t a pe d  t o  l i n e r  beh i n d 
e n c l o s e d  s t a i rwe l l � f eet above f l oo r  

Ve r t i c a l  s u r f a c e , t a pe d  t o  o u t s i de e nc l o s ed 
s ta i rwe l l wa l l � f e e t  above f l oo r  

Ver t i c a l  s u r f a c e , t a p e d  t o  D - r i ng wa l l  
� f e e t  above f l oo r ,  S E  a r e a  Rx B l d g .  

Ho r i z o n t a l  s u r f a c e , t a p e d  t o  f l oo r  n e a r  SW 
c o r n e r  of h a t c h cove r ,  S o u t h  a re a  Rx B l d g .  

Ve r t i c a l  s u r f a c e ,  t a p e d  t o  E s s t  s i de o f  h e a d  
s ta n d , S W  a r ea R x  B l d g .  

Ho r i z o n t a l  s u r f a c e , t a pe d  t o  top o f  h e a d  
s t a n d , S W  a r ea Rx B l d g .  

Ve r t i c a l  s u r f a c e , t a pe d  t o  D - r i n g wa l 1 
� f ee t  above f l oo r ,  We s t  a re a  Rx B l d g .  

Ho r i z o n t a l  s u r f a c e , p l aced o n  f l oo r  bel ow 
j u n c t i on box , We s t  a re a  Rx B l d g .  

Ho r i z o n ta l s u r f a c e ,  t a ped t o  f l oo r  ''-4 f e e t  
s o u t h  o f  o p e n  s t a i rwel l ,  West a r ea Rx B l d g .  

Ve r t i c a l  s u r f a ce , t a pe d  t o  l i ne r � f e e t  
a bove f l oo · ,  We s t  a r ea Rx B l d g .  

Ho r i z o n t a l s u r f a c e , We s t  a x i s  o f  i n  c o r e  
i n s t r um e n t a t i on a r e a  

Ho r i z o n t a l s u r f a c e , 3 67 f oo t  e l e va t i o n ,  
t o p  D- r i n g wa l l ,  E a s t  a r ea R x  B l d g .  

Ve r t i c a l  s u r f a c e ,  3 6 7  foot e l e v a t i o n ,  
taped t o  i n s i de D - r i n g wa l l ,  E a s t  M e a  
Rx B l d g .  

D a t e  a n d  T i me 
E x po s u r e 

I n  Ou t 

1 2 / 9 / 8 1 1 2 / 1 5 / 8 1  
1 50 7  1 8 3 8  

1 2 / 9 / 8 1 1 2 / 1 5 / 8 1  
1 50 7  1 8 3 8  

1 2 / 9 / 8 1  1 2 / 1 5 / 8 1  
1 50 7  1 8 3 5  

1 2 / 9 / 8 1  1 2 / 1 5 / 8 1  
1 50 7  1 8 3 8  

1 2 / 9 / 8 1  1 2 / 1 5 / 8 1  
1 50 7  1 8 3 8  

1 2 / 9 / 8 1  1 2 / 1 5 / 8 1  
1 50 7  1 8 3 8  

1 2 / 9 / 8 1  1 2 / 1 5 / 8 1  
1 5 0 7  1 8 3 8  

1 2 / 9 / 8 1  1 2 / 1 5 / 8 1  
1 50 7  1 8 3 8  

1 2 / 9 / 8 1  1 2 / 1 5 / 8 1  
1 5 0 7  1 6 3 8  

1 2 / 9 / 8 1  1 2 / 1 5 / 8 1  
1 50 7  1 8 3 8  

1 2 / 9 / 8 1  1 2 / 1 5 / 8 1  
1 5 0 7  1 8 3 8  

1 2 / 9 / 8 1  1 2 / 1 5 / 8 1  
1 5 0 7  1 8 3 8  

1 2 /9 / 8 1  1 2 / 1 5 / 8 1  
1 507 1 8 3 8  

1 2 / 9 / 8 1  1 2 / 1 5 / 8 1  
1 50 7  1 8 3 8  

1 2 / 9 / 8 1  1 2 / 1 5 / 8 1  
1 5 0 7  1 8 3 8  

E x p o s u r e  
T i me 
( h r )  

1 4 7 . 5 2 

1 4 7 . 5 2 

1 4 7 . 5 2 

1 4 7 . 5 2 

1 4 7 . 5 2 

1 4  7 .  5 2  

1 4  7 .  5 2  

1 4 7 . 5 2 

1 4 7 . 5 2 

1 4 7 . 5 2 

1 4 7 . 5 2 

1 4 7 . 5 2 

1 4 7 . 5 2 

1 4 7 . 5 2 

1 4 7 . 5 2 

Beta D o s e  R o t e  
Fr o n t  Ba c k  

( m r a d / h r )  ( m r a d /h r )  

Gamma Do se R a t e  
F r o n t  Ba c k  

( m r a d / h r )  ( m r a d / h r )  

7 4 . 1  ± 1 3 . 9  2 9 . 0  ± 1 4 . 0  94 . 0  ± 9 . 5  88 . 7  ± 8 . 3  

2 2 0  ± 8 9 2 . 9  ± 9 . 9  95 . 7  ± 9 . 2  9 3 . 7  ± 9 . 0  

90 . 9  ± 3 2 . 7  1 6 . 5  ± 9 . 6  68 . 1  ± 7 . 0  59 . 8  ± 5 . 6  

50 . 0  ± 1 9 . 4  2 9 . 9  ± 7 .  7 9 0 . 1 ± 9 . 1  8 6 . 1 ± 8 . 5  

1 2 9 ± 2 5  3 9 . 3  ± 1 7 . 5  1 2 1  ± 1 2  1 2 2 ± 1 1  

2 2 7  ± 4 2  3 8 60 ± 600 2 4 3  ± 24 2 6 7  ± 2 7  

:'> 9 8  % 3 2  1 5 3 ± 2 8  1 3 4 ± 1 4  1 2 4 ± 1 2  

3 5 2  ± 49 1 6 90 ± /8 1 5 1 ± 1 5  1 4 6 ± 1 4  

1 4 3  ± 2 6  3 2 . 9  ± 3 7 . 2  1 2 6 ± 1 2  1 2 4 ± 1 2  

6 3 0  ± 95 1 1 2 0 0  ± 470 461 ± 4 4  4 5 6  ± 4 7  

5 2 8  ± , , 9  6 2 90 ± 3 4 0  2 8 2  ± 2 8  2 6 7  ± 2 6  

8 0 . 2  ± 1 7 . 4  3 8 . 9  ± 2 7 . 3  8 5 . 6  ± 8 . 1  8 i . l  ± 8 . 1  

4 6 4 0 0± 1 4 8 00 2 4 8 00 0± 2 1 000 7 8 60 ± 1 2 80 6090 ± 64G 

3 5 3  ± 34 7950 ± 8 1 0  3 4 7  ± 3 2  3 7 5  ± 3 6  

1 8 2  ± 1 3 6 5 2 5  ± 1 2 3 7 66 ± 7 2  7 4 3  ± 7 0  



The  post-gro s s  decontamination experiment was  performed between Ma rch 25 

and Ap ril 2 2, 1982 . Fourteen dosimeters  were exposed  on the 305 ft e l evation, 

s eventeen were exposed  on the 347 ft e l evation, and two were expos e d  on the 

367 ft level . The dosimeters were rea d  out in the PNL T L D  Labo ratory in May 

1982 . The compute r runs ana l yzing these  dosimeters  a re pres ented in Appen­

dix I I , and the dosimete r pl Jcements and eva l uated dos e  rates a re p re sented in 

Figure s 13a and 13b and in T ab l es 7 a  a nd lb . 

I n  th e p re -f l u s hing T L U  tree experiment, four mu l t i -: 1 ement dosimete rs 

were placed on each of  four TLD tree s . These trees were l owered from the 

305 ft elevation down into the reacto r b a sement to mea sure radiation l evels 

before flushing of  the 282 ft elevation wa l ls . Each tree also contained 

dosimete rs provided by Pana sonic and Harshaw , providing for rough comp a risons 

between the diffe rent types  of dosimeters . T he dosimete rs were expo sed on 

June 22 , 1982  for about th ree hours . The mu l ti-element dosimeters  we re 

returned to PNL  and the T L Ds read out i n  July 1982 . T he compute r ana l ysis is  

l i sted in Appendix II . Figure 14 s hows the placement of  the T L D  t rees from the 

viewpoint of  the 305 ft level and Table 8 describes the p l acement of the 

trees . T a ble 9 pres ents the dose rate s determined from the PNL multi-element 

dosimete rs and compa res  them to the doses  determined by the Pana s onic and 

Hars haw dosimete rs . Compa risons of  the do s e s  determined by the  different 

types of dosimeters a re pre sented in Figures 6 and 7 .  
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FIGURE  1 3b. Post Gross Decontamination Exper i �ent Dosimeter Pla cement 
and Results - 347 and 367 Foot Elevations 
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w 
w 

T LD 
# 

3 

4 

5 

6 

58 

8 

61 

63 

7 

64 

65 

66 

Loc a t i on 
# 

1 3  

H7 

B4 

V9 

H6 

VB 

3 4 F  

6 7 W  

6 3  

vs 

H3 

SSP 

B3 

S O F  

P o s t  G r o '> s  D e c o n t am i n a t i o n E x p e r i men t Do s i me t e l' P l a c e1 1 1e n t  ct n d  RP. s u i t ', -
3 0 S  r: o o t  E l e v a t i o n 

L o c a t i o n De s c r i pt i 0n 

Ve r t i c a l  s u r f a c e , t a p e d  to l i n e r  "-4 f eet 
a b o ve f l oo r ,  NE a r e a  Rx B l d g .  

Ho r i z o n t a l s u r f a c e , t a ped t o  f l oo r ,  N F  a r e a  
o f  Rx B l d g . , SE  a r ea u n d e r  C F - T - 1 A  

O a t e  a n d  T i me 
E x po s u r E'  

I n  Out 

3 / 2 5 / 8 2  4 / 2 2 / 8 2  

1 5 00 1 05 7  

3 / 2 5 / 8 2  4 / 2 2 / 8 2  

1 5 00 1 0 5 7  

Ho r i z o n ta l s u r f a ce , p l a c e d  on t o p  o f  j u n c t i on 3 / 2 5 / 8 2  4 / 2 2 / 8 2  

b n x , NE a re a  Rx B l d g .  1 5 00 1 05 7  

Ve r t i c a l  s u r f a c e , t a pe d  t o  D - r i n g wa l l  "-4 f e � t  3 / 2 5 / 8 2  4 / 2 2 / 8 2  

a bo v e  f l oo r ,  S E  a r e a  Rx B l d g .  1 5 00 1 05 7  

Ho r i z o n t a l s u r f a c e ,  t a ped t o  we s t  a r e a  o f  3 / 2 5 / 8 2  4 / 2 2 / 8 2  

h a t ch c o ve r ,  SE  a r e a  R x  B l d g .  1 5 00 1 05 7  

Ve r t i c a l  s u r f a c e , t a ped t o  f r o n t  s i de o f  
a i r c oo l e r B "-4 f ee t  a b ove f l oo r ,  SE  a r ea 
Rx B l d g .  

Ho r i z on t a l  s u r f a c e , t a ped t o  f l oo r ,  s o u t h  
a re a  Rx B l d g .  

Ve r t i c a l  s u r f a c e ,  t a pe d  to � - r i n g wa l l  
"-4 f e e t  a b o v e  f l o o r ,  NW a r e a  Rx B l d g .  

Ve r t i c a l  s u r f a c e , t a ped t o  D- r i ng wa l l  
"-4 f e e t  a b o v e  f l oo r ,  W a r e '  Rx B l d g .  

Ve r t i c a l  s u r f a ce , t a pe d  t o  s o u t h  e q u i pme n t  
h a t c h  wa l l  "-4 f e e t  a b ove f l oo r  

Ho r i z o n t a l  s u r f a c e , t a p e d  t o  f l oo r , WC'st 
a r ea Rx B l d g .  

Ve r t I C a l  s u r f a ce , t a p e d  t o  n - r � ng Wd l l  
"-4 f e e t  a b ove f l oo r ,  SW  a r ea R x  B l d g .  

Ve r t i c a l  s u r f a c e , t a p e d  t o  unde r s i de n f  
j u nc t i on b o x  �8 f e e t  o f f  f l oo r  

Ho r i z on t a l  s u r f a c e , t a pe d  t o  f l oo r , SW 
a r ea Rx B l d g .  

3 / 2 5 / 8 2  4 / 2 2 / 8 2  

1 500 1 0 57 

3 / 2 5 / 8 7  4 / 2 2 / 8 2  

1 5 00 1 0 5 7  

3 / 2 5 / 8 2  4 / 2 2 / 8 2  

1 500 1 0 5 7  

3 / 2 5 / 8 2  4 / 2 2 / 8 2  

1 5 00 1 05 7  

3 / 2 5 / 8 7  4 / 2 2 / 8 2  

1 500 1 05 7  

3 / 2 5 / 8 2  4 / 2 2 / 8 �  

1 500 1 05 7  

3 / 2 5 / 8 2  4 / 2 7 / 8 2  

1 500 1 05 7  

3 / 2 5 / 8 2  4 / 2 2 / 8 2  

1 500 1 05 7  

3 / 2 5 / 8 2  4 / 2 2 / 8 2  

1 500 1 0 57 

f x p o s u r �  
T i me 
( " r )  

668 

668 

668 

668 

668 

668 

66R 

668 

668 

668 

668 

668 

668 

668 

Be t a  Do, �  Ra t e  
-.,.F r-o""'n:..:t:...:..::. lla c k 
( m r a d / h r ) ( m r a d /h r )  

1 5 . 7  ± 7 . 0  7 . 69 ± 5 . 4 6 

2 9 5  ± 1 Y ::' 1 5 8 ± 1 2 0 

C a mma Do s e  Ra t e  
F r o n t  B a c k  

( m r a d / h r )  ( m r a d / h r ) 

2 0 2  ± 2 0  2 0 3  ± 1 9  

2 2 8  ± 2 3  2 4 1  :t 2 4  

6 5 ? 11 ± 1 3 4 0  3 5 . 6  t 3 6 . 9 3 7 5  ± 3 5  3 3 8  ± 3 2  

1 3 9 ± 6 fi  

0 

1 58 ± 1 0 7 

2 4 . 8  :t 3 ? . 7  

1 1 1  ± 7 3  

() 

2 113  ± 2 2  

? 3 0  ± 1 138 

4 5 . 0  ± 1 5 . 7  

3 2 1  ± " 

7 3 . 7  ± c � . a  

699 ± 1 95 2 9 3 0  ± 2 8 0  

262 ± 2 3 5  3 3 2  ± 3 2  

1 3 6 ± 2 7  2 7 9  ± 7 7  

4 5 .  1 ± 3 1 . 1 1 5 5 ± 1 5  

1 93 ± l i 4 8 0 1  ± 7 7  

3 1 5  ± 6 7  1 1 9  ± 1 2  

4 4 3 0  ± 2 090 535 ± 5 2  

i 6 . 7  ± 2 8 . 3  1 95 ± 1 9  

2 3 1  ± 3 7  2 6 2  ± 2 7  

:, 7 9  ± fi7 275 ± 2 6  

3 5 1  ± 3 4  

2 7 60 ± 2 7 0  

3 4 7 ± 3 2  

2 7 3  ± 2 6  

1 50 ± 1 5  

7 1 7  ± 7 0  

1 1 0 ± 1 1  

5 ? 3  ± 5 4  

1 9 3 ± 2 0  

2 7 5  ± 2 6  

? 5 2  ± 2 4  
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TAB L E  7 b  Po s t  Gro s s  Oec on t iJ il J i n a t i on E x �e r i me n t  Do s i meter  P l a cemen t a n d  Re s u l t s -
3 4 7 a n d  3 6 7  Fo o t  E l e v a t i on s  

T LD 
# 

1 3  

1 4  

1 5  

1 8  

1 9  

67 

1 2  

68 

70 

73 

1 1  

7 4  

7 5  

7 6  

7 7  

7 8  

8 0  

7 1  

7 2  

Lo c a t i or 
# 

3 0  

3 1 W  

3 2  

3 4 W  

V 3  

V 4  

3 6W 

B2 

H 1 0  

sow 

1 4 9F 

5 2  

4 9  

V 2  

B 1  

H9 

56 

1 3  

V 1 1 

Loca t i on Desc r i pt i o n 

Ve r t i c a l  s u r f a c e , t a ped to l i ne r  '1.4 f e e t  
a bo v e  f l oo r  by h a t c h  cov e r , NE a r ea Rx B l d g .  
Ve r t i c a l  s u r f a c e , t a p e d  t o  D - r i n g wa l l  
'1.4 feet above f l oo r ,  NE a r e a  Rx B l d g .  
Ve r t i ca l su r f a ce , t a p e d  t o  l i ne r  '1.4 f e e t  
a b o ve f l c o r , NE a r e a  Rx B l d g .  
Ve r t i ca l  su r f a c e ,  t a ped t o  D - r i n g wa l l  
'1.4 f e e t  abcve f l oo r ,  Ea , t  a re a  R.< B l d g .  
Ve r t i c a l  s u r f a ce , t a p e d  t o  l i ne r  beh i n d 
e n c ! o s e d  s t a i rwel l '1.4 feet above f l oo r  
Ve r t i c a l  ' u r f a ce , t a ped t o  o u t s i u e e n c l o s e d  
s t a i rwe l l wa l l  '1.4 f e e t  a b o v e  f l oc r  
Ve r t i c a l  � u r f a ce , ta p e d  t o  D - r i ng wa l l  
'1.4 feet a b ove f l oo r ,  S E  a r ea Rx B l d g .  
Ho r i z o n t a l  s u r f a ce , p l aced o n  top j u n c t i on 
bo x ,  S E  a r ea Rx Bl d g .  
Ho r i z o n t a l  s u r f a c e , taped t o  f l oo r  n e a r  SW 
c o r n e r  o f  h a tch cove r ,  South a r ea Rx Bl dg . 
V e r t i c a l  s u r f a c e ,  taped to E a s t  s i d e of h e a d  
s t a n d , SW o r ea R x  Bl d g .  
Ho r i z o n t a l  s u r f a ce , t a ped t o  f l o o r b y  D - r i ng 
wa l l ,  SW a r ea Rx B l d g . 
Ho r i z o n t a l  s u r f a c e ,  ta ped to top of h e a rl 
s t a n d , SW a r ea Rx B l d g .  
Ve r t i c a l  s u r f a c e ,  t a p P d  t o  l i ne r  '1.4 fpet 
a bove f l oo r , SW a r e a  1 :x P i d g .  
Ve r t i c a l  s u r f a c e , t a p � d  t o  D - r i n g  wa l l  
'1.4 f ee t  above f l oo r ,  West a r ea Rx Bl dg . 
Ho r i z o n t a l  s u r f a c e , p l aced on top of j u nct i on 
bo x ,  We s t  a re a  R• B l d g . 
Ho r i z o n ta l s u r f a c •• ,  t a ped to f l oo r  '1.4 f ee t  
South o f  o p e n  s ta , rwe l l ,  We st a r ea Rx B l d g .  
Ve r t i ca l  s u r f a c e , t a ped tu l i ne r  �-4 f ee t 
a bo v e  f l oo r ,  We s t  a r ea Rx B l d g .  
Ho r i z o n t a l  s u r f a c e ,  3 67 f oot e l evat i o n ,  
top D - r i n g wa l l ,  E a s t  a rea R x  E1 l d g .  
Ve r t i ca l  s u r f a c e , 3 67 f oot e l evat i o n , t a ped 
to I n s i d e D - r i ng wa l l ,  Ea s t  a r e a  Rx B l d g .  

D a t e  a n d  T i me 
Expo s u re 

I n  Ou t 

3 / 2 6 / 8 2  
1 3 2 8  
3 / 2 6 / 8 2  
1 3 2 8  
3 / 2 6 / 8 2  
1 3 2 8  
3 / 2 6 / 8 2  
1 3 2 8  
3 / 2 6 / 8 2  
1 3 2 8  
3 / 2 6 / 8 2  
1 3 2 8  
3 / 2 6 / 8 2  
1 3 2 8  
3 / 2 6 / 8 2  
1 3 2 8  
3 / 2 6 / 8 2  
1 3 2 8  
3 / < 6 / 8 2  
1 3 2 8  
3 / 2 6 / 8 2  
1 3 2 8  
3 / 2 6 / 8 2  
1 3 2 8  
3 / 2 6! 8 2  
1 3 2 8  
3 / 2 6 / 8 2  
1 3 2 8  
3 / 2 6 / 8 2  
1 3 2 8  
3 / 2 6 / 8 2  
1 3 2 8  
3 / 2 6 / 8 2  
1 3 2 8  
3 / 2 6 / 8 2  
1 3 2 8  
3 / 2 6/ 8 2  
1 3 2 8  

4 / 2 2 / 8 2  
1 05 7  
4 / 2 2 / 8 2  
1 05 7  
4 / 2 2 / 8 2  
1 05 7  
4 / 2 2 / 8 2  
1 05 7  
4 / 2 2 / 8 2  
1 05 7  
4 / 2 2 / 8 2  
1 05 7  
4 / 2 2 / 8 2  
1 05 7  
4 / 2 2 / 8 2  
1 05 7  
� / 2 2 / 8 2  
1 05 7  
4 / 2 2 / 8 2  
1 05 7  
4 / 2 2 / 8 2  
1 05 7  
4 / 2 2 / 8 2  
1 0 57 
4 / 2 2 /8 2  
1 05 7  
4 / 7 2 / 8 2  
1 0� 7  
4 / ? 2 / 8 2  
1 05 7  
4 / 2 2 / 8 2  
1 05 7  
4 / 2 2 / 8 2  
1 05 7  
4 / 2 2 / 8 2  
1 05 7  
4 / 2 2 / 8 2  
1 05 7  

E x r  u s u r e  
T i me 
( h r )  

64 5 . 5  

6 4 5 . 5  

645 . 5  

6 4 5 . 5  

64 5 . 5  

6 4 5 . 5  

6 4 5 . 5  

64S . S  

6 4 5 . 5  

6 4 5 . 5  

6'15 . 5  

6 4 5 . 5  

645 . 5  

64 5 . 5  

6 4 5 . 5  

64 5 . 5  

6 4 5 . 5  

6 4 5 . 5  

64 5 . 5  

B e t a  Do s e  R a t e  
F r o n t  Ba c k  

( m r a d /h r )  ( m r a d / h r )  

2 3 . 4  ± 7 . 2  

1 66 ± 1 4  

5 . 2 8 ± 2 . 0 3 

1 0 6 ± 1 2 . 3  

8 .  7 8  ± 1 . 5 8  

6 9 .  2 ± 8 .  4 

1 7 . 2  ± 4 . 7  

6 1 . 3  ± 1 3 . 7  

1 06 ± 1 6  

1 2 8 ± 2 1  

0 

1 0 1 ± 1 2  

3 4 . 8  ± 1 1 . 8 

4 4 . 6  ± 7 . 0  

2 6 . 6  ± 86 

7 4 . 4  ± 2 4 . 7 

1 29 ± 3 5 

7 3 . 6  ± 2 6 . 3 

5 . 3 7  ± 4 . 0 1 

2 2 . 3  ± 1 1 . 6  

2 7 . 3  ± 6 . 5  

3 5 . 8  ;!- 2 7 . 7  

0 

4 5 . 0  ± 9 . 7  

3 . 4 7 ± 2 . 4 9  

3 2 8  ± 9 . 9  

1 67 0  ± 980 

9 . 0 1  ± 6 . 7 6 

2 4 8  ± 1 99 

5 5 5  ± 3 6  

3 . 2 9 ± 6 . 7 6 

3 . 1 7 ± 8 . 1 2  

3 9 . 3  ± 5 . 1  

7 8 3  ± 1 1 9  

1 4 . 7  ± 4 . 4  

3 0 2 0  ± 1 3 0  

3 3 1  ± 54 

Gamma Dose Rate 
--r-ro n t  B a c k  

( m r a d / h r )  ( m r a d /h r )  

6 2 . 4 ± 6 . 1  

6 8 . 1  ± 6 . 6  

3 4 . 1  ± 3 . 4  

5 0 . 6  ± 4 . 8  

4 7 . 1  ± 4 . 6  

65 . 5  ± 6 . 2 

5 6 . 5  ± 5 . 5  

94 . 4  ± 8 . 8  

1 7 0 ± 1 6  

1 08 ± 1 0  

5 6 6  ± 58 

7 0 . 7  ± 6 . 9  

69 . 8  ± 6 . 8 

7 6 . 3  ± 7 . 1  

1 09 ± 1 0  

1 2 8 ± 1 3  

� 2 . 0  ± 4 . 9  

205 ± 2 0  

5 3 6  ± so 

5 9 . 8  ± 6 . 0  

6 1 . 3  ± 6 . 1  

3 2 . 5 ± 3 . 1  

4 3 . 0  ± 4 . 0  

5 0 . 0  ± 4 . 7  

6 3 . 5  ± 6 . 1 

5 2 . 6 ± 5 . 1  

8 8 . 3  ± 8 . 3  

2 1 5  ± 2 2  

1 0 9  ± 1 0  

3 3 1  ± 3 3  

7 0 . 6 ± 7 . 1  

7 0 . 4  ± 6 . 9  

7 '1 . 3  ± 7 . 3  

9 7 . 6  ± 9 . 3  

1 3 7 ± 1 3  

5 0 . 6  ± 4 . 9  

2 3 2  ± 2 2  

5 7 1  ± 54 
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TAB U� 8 .  P l a c e men t o f  T L D  T r e e s  Du r i n g  P re - F l u s h i n g  o f  t h e Rea c to r  
B u i l d i n g Ba s emen t 

Tree # L o c a t i o n D e s c r i pt i o n 

1 T L D  t ree l owered t h ro u g h  p e n e t r a ­
t i o n 2 2 0 , b e h i n d C F - T - l A  a n d  
a g a i n s t  t h e  e a s t  wa l l  o f  t h e  
re f u e l i n g  c a na l o n  t h e  3 0 5  f o o t  
e l e v a c . o n i n t o  the b a s emen t .  

2 

3 

4 

T L D  t re e  l owered t h r o u g h  the N E  
s e c t i o n  o f  t h e  b a s eme n t  e q u i pme n t  
h a t c h  o n  t h e  3 0 5  f o o t  e l e v a t i o n  
b a s eme n t .  

T L D  t ree l owered t h r o u g h  p e n e t r a ­
t i o n R - 3 7 , wes t  o f  C F - T - l B  a n d  
a g a i n s t  t h e  " A " D - r i n g w a l l o n  t h e  
3 0 5  f o o t  e l e v a t i o n  i n t o  t h e  
ba semen t .  

TLD t re e  l owered down t h e  s e i smi c 
g a p  by t h e  ca b l e  c h a s e  a rea ( NW 
a re a  o f  Rx ·  B l d g . ) o n  t h e  305 foot 
e l e v a t i o n i n t o  t h e  b a s eme n t . 

O r i e n t a t i o n o f  T L D  T re e  ---'--'------
T h e  f r o n t  s i de o f  t h e  T L D  t r e e  w a s  
f a c i n g towa rd t h e  ea s t  wa l l  o f  t h e  
re f u e l i n g c a n  a 1 .  

T h e  f ro n t  s i de o f  t h e  T L D  t re e  w a s  
fa c i n g towa rd p e r ·s o n n e l  a i r l o c k  # 1 .  

T h e  f r o n t  s i de o f  t h e  T L D  t re e  w a s  
f a c i n g tow a rd t h e  '' A "  D - r i n g  wa l l .  

T h e  f r o n t  s i d e  o f  t h e  T L D  t re e  w a s  
f a c i n g towa rd t h e  c o n ta i nme n t  
l i n e r .  

Comme n t s  

T h e re wa s n o  p ro b l em w i t h t he 
l ower i n g o r  ra i s i n g o f  t h e  T L D  
t r e e . 

T h e re w a s  n o  p rob l em w i t h  t h e  
l ower i n g o r  ra i s i n g o f  t h e  T L D  
t re e . 

T h e r e  w a s  a s l i g h t  p ro b l em w i t h  t h e  
l owe r i n g  a n d  ra i s i n g  o f  t h e  T L D  
t re e . 

Tr. e re w a s  n o  p ro b l e� w i t h t he 
l owe r i n g  o r  ra i s i n g o f  t h e  T L D  
t re e . 



T LD 
T ree 

# 
TLD 

# 

8 5  

84 

8 2  

8 1  

E l eva ­
t i on 

__J.!!)_ 
3 0 0  

2 9 5  

2 9 0  

2 8 5  

w 89 3 0 )  
-...,J 

8 8  2 9 5  

8 7  2 9 0  

8 6  2 8 5  

3 93 3 0 0  

9 2  2 9 5  

9 1  2 9 0  

9 0  2 8 5  

4 97 300 

96 295 

95 290 

94 285 

TAB L E  9 .  Pre- F l u s h i n g E x pe r i me n t  TL D Tree - Beta  a nd Ga mma Do s e s  f rom 
Th ree Types  o f  Do s i me t e r s  

Expo s u r e  D a t e s  
I n  Out 

Da te & T i me Da t e  & T i me 

6/ 2 2 / 8 2  
0945 
6 / 2 2 / 8 2  
0945 
6 / 2 2 / 8 2  
0945 
6 / 2 2 / 8 7.  
0 9 4 5  

6/ 2 2 / 8 2  
1 03 9  
6 / 2 2 / 8 2  
1 03 9  
6/ 2 2 / 8 2  
1 03 9  
6 / 2 2 / 8 2  
1 03 9  

6 / 2 2 / 8 2  
0949 
6 / 2 2 / 8 2  
0949 
6 / 2 2 / 8 2  
0949 
6/ 2 2 / 8 2  
0949 

6 / 2 2 / 8 2  
095 1 
6 / 2 2 / 8 2  
0951  
6 / 2 2 / 8 2  
0951 
6 / 2 2 / 8 2  
0951 

6/ 2 2 / 8 2  
1 2 5 2  
6/ 2 2 / 8 2  
1 2 5 2  
6/ 2 2 / 8 2  
1 2 5 2  
6/ 2 2 / 8 2  
1 2 5 2  

6 / 2 2 / 8 2  
1 2 59 
6/ 2 2 / 8 2  
1 2 59 
6/ 2 2 / 8 2  
1 2 59 
6/ 2 2 / 8 2  
1 2 5 9  

6.' 2 2 / 8 2  
1 2 54 
6 / 2 2 / 8 2  
1 2 54 

6/ 2 2 / 8 2  
1 2 54 
6 / 2 2 / 8 2  
1 2 5 4  

G/ ( 2 / 8 2  
1 2 56 
6 / 2 2 / 8 2  
1 2 5 6  
6/ 2 2 /8 2  
1 2 5 6  
6/ 2 2 / 8 2  
1 2 56 

E , p o � u r e  
( h r s )  

3 .  1 2 

3 .  1 L  

3 .  1 2 

3 .  1 2 

2 . 3 3 

2 .  3 3 

2 .  3 3 

2 .  3 3  

3 . 08 

3 . 0 8 

3 . 0 8  

3 . 08 

3 . 08 

3 . 08 

3 . 08 

3 . 08 

PNL Oo s i rne t e r  Dos e  R a t e s  
e t a  amma Pa n a son i c  

00 ' e R a t...:.e.=.s 'H'a-r-s'h-a w __ _ Rt>t a :.._:_.;..Ca_rn_rn_a_ --seta Gamnra Bar.k Front �--F r o n t  
( r ? d / h r· )  ( r a d / h ,  1 ( r a d / h r ) ( r a d/ h r ) i!ed/ h r ) �ad/h r ) ( r a d/ h r ) ( r a d / h r )  

0 . 09 7 ±  0 . 1 4 2  0 . 0394 ± 0 . 5 63 

1 , 4 1  ± 0 . 6 8 3 . (,5 ± 0 . 69 

57 . 1  ± 7 . 7  3 4 . 6  :i: 3 . 7  

57 . 2  ± 5 . 2  8 3 . 4  ± 4 . 0 

1 . 1 0  ± 0 . 1 0  I . 04 ± 0 . 1 0  o . 4 4 9  

2 . 9 1  ± 0 . 3 1  2 . 9 3 ± 0 . :' 8 1 . 1 2 2 

1 5 . 2  ± 1 . 7  1 4 . 2  ± 1 . 4  2 6 . 603 

1 6 . 2  ± 1 . 6 1 5 . 0  ± 1 . 7  4 8 . 077 

1 . 2 7 ± 1 . 1 5 1 . 6 7 ± 1 . 1 8  9 . 3 2 ± 0 . 9 7 8 . 8 1 ± 0 . %  1 . 1 5 9 

6 . 5 4 ± 3 . 7 7 1 . 9 7  ± 7 . 1  2 2 . 0  r 0 . 99 2 2 . 2  i ? . 1  1 2 . 4 4 !i  

1 1 . b  ± 5 . 8  3 . 4 8  ± 1 . 9 5  4 6 . 7  ± 4 . 5  4 5 . 0  ± 4 , ,  2 / . 3 1 8  

7 0 . 2  ± 1 5 . 4  2 9 . 4  ± 8 . 0  65 . 3  ± 6 . 1 65 . 6 ± ii . 5  NA 

0 . 3 4 1 ±  0 . 3 2 1  0 . 6 3 7  ± 0 . 1 99 � . 86 ± 0 . 6 2 5 . 4 0 ± 0 , 5 1  0 . 3 90 

4 . 2 5 ± o . ii9 3 . 2 2 ± 1 . 2 6  a . 5 o ± o . 8 2  7 . 99 ± o . 7 5 5 . 5 2 0  

4 2 'l  ± 8 . 5  2 2 . 5  ± 5 . 0  1 9 . 4  ± 1 . 9 1 7 . 9  ± 1 . 7 6 1 . 68 8  

2 2 . 3  ± 4 , 9  1 3 6 ± 2 1  1 3 . 3  t 1 . 2  1 5 . 2  ± 1 . 5 64 . 93 5  

0 .  2 4 9± 0 .  1 3 0 0 1 . 2 0 ± 0 .  1 1 1 . 2 4 ± 0 .  1 2 0 .  3 1 2 

1 , 04 ± 0 . 2 5  1 . 5 8 ± 0 . 5 3 2 . 7 3 ± 0 . � 6  2 . 7 4 ± 0 . 2 7 1 . 4 2 9  

4 3 . 2  ± 2 . 0  3 3 . 7  ± 3 . �  8 . 9 0 ± 0 . 8 5 7 . 8 5 ± 0 . 7 4 4 2 . ?08  

99 . 0  ± 8 . 0  2 6 . 2 ± 5 . 3  1 8 . 1  ± 1 .  7 1 4 . 6  ± 1 . S  5 R . 4 4 2  

1 .  058 

3 . / 0 5  

1 � . 7 0 5  

1 6 . 'l 8 7  

1 0 . 7 3 0  

2 4 . 4 6 4  

4 1 .  2 0 ?  

8 5 . 8 3 7  

7 .  1 4 3 

1 0 . 390 

1 7 . 8 57 

1 8 . 8 3 1 

1 . 4 6 1  

? . 98 7  

9 . 09 1  

1 R .  1 A 2  

0 .  2 0 8  

NA 

5 .  2 5 6  

1 2 . 8 8 5  

NA 

NA 

NA 

7 .  1 2 5  

NA 

NA 

1 8 . 5 3 9  

6 . 2 0 1  

NA 

NA 

1 3 . 3 7 7  

3 3 . 7 6 6  

0 . 8 0 1  

3 .  4 6 2  

1 5 . 8 65 

2 3 . 7 5 0  

1 0 . 04 3  

2 2 . 9 1 9  

3 8 . 2 8 3  

7 6 . 8 2 4  

6 . 8 1 8  

1 1 . 7 2 1  

2 1 . 8 5 1  

1 5 . 8 7 7  

1 .  2 99 

3 . 05 2  

1 3 . 0 2 0  

2 1 . 948 



CONCLUS I ONS 

The PNL  mu l t i -eleme n t  beta  do simeter is a re l iab l e  device for determining 

doses  in field s of mixed beta a nd  gamiTia radia tion . The s tud i e s  t hat  u s ed 

these  dosimeters  ill u s t ra ted t he importa n ce o f  u sing a n  energy-dependent  ca l i­

b ra tion facto r for beta  dose  determina tion: u sing a fixed c a l ib ra tion factor 

ca n res ult in  a po'l r  e s timate  of  t he dose . As i l l u st ra ted by Figu re 7, u sing 

only the  ca l i b ra t i on fac to r  for betas  from 90s r;90v can  res u l t in a n  u nderes t i ­

ma te o f  the  dose  a s  l a rge a s  a factor  o f  5 .  The compa rison s betwee n  the  PNL  

dos i mc�er  and  dos i meters s uppl i ed by Vendor 2 ,  the  PNL dosimeters eva l u a ted 

h i gher  beta  doses  t han  those  evalua ted by the other dosimete rs , indica ting 

tha t t he P� �  dosimete rs were operating a s  expected . 

I n  Figu re 6 ,  a compa rison  between  the PNL  a n d  Vendor 1 dosimete rs , the re 

i s  n o  well-defined t rend a s  to  which type determines  a highe r o r  l ower dose . 

Th e PNL  dosimete rs mea s u red higher  doses  tha n the  Vendor 1 do s i meters in 

rough l y  h2 l f  of the compa r i s o n s  a nd lower doses  in t he other compa rison s . 

Th i s  resu l t  i s  con s i s ten t v1ith the  fact that  both  PNL  a n d  Vendor 1 u s e  en ergy -

8ependent  calibra t i on fac tors . 

There is one impo rta nt fac to r  tha t cou l d  contr i bute  to the discrepancy 

b e tween t h e  P N L , Vendor  2 ,  a n d  Vendor 1 dos i meters  i n  dose  eva l u a tion - -po s s i ble 

nonun i formi t i es i n  the beta ra d i a t i on f i eld be i ng mea s u red . Since t he ra nge 

of beta s i n  a i r i s  q u i te s hort compa red to photons  a nd  neutro n s , a va r i at i on  

i n  the concentrati on cf beta e�i tte rs o n  a s u rface can  lead to a s i mila r  

var i a t i on i n  the i n ten s i ty o f  the beta rad i a t i o n  s t ri k i ng nea rby dosimete rs . 

Thus two dos i mete rs placed s e v e ral i nches  apa rt from each  other  a gain st a con ­

tamina ted  v1a l l could be exposed  to  differen t beta doses  if the contami nation 

on  the wall were not  u niform , I t  is qu i te like l y  that  t his effect occu rred i n  

sorne of the  dosi11ete r cor.1pa ris o n s . 

The n on u niform i ty of  beta rad i a tion fie l d s  could also con tr i bute to  a 

poo r dose  dete rmina tion by a mu l t i -e l emen t  dosimeter . The a n alysis of o u r  

do simeter a s sume s t h a t  the  e n tire dosimeter is expo sed to a con s tJ n t  radia tion 

field . There have been some in stances  in which it is obviou s  that s ome e l e ­

men t s  were expo sed t o  higher  dose  ra tes t han  were other  e l ements . There were 

dosimeters  t hat  s hovJed h igher TLD respo n s e s  in e l ements  t h a t  were covered by 
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thi ck  shi e l d s  tha n ir. the my l a r- covered e l eme nt , i nd i cati ng a nonu n i fo rm 

fie l d .  The data a n a l ys i s  for s u ch a dos imete r u s ua l l y  rej ected the contri ­

buti o n  of  such a n  e l ement , si nce the ra t i o  to the myl a r chi p wou l d  be  o uts i de 

the a l l owed ra nge , b ut thi s res u l ted i n  a l os s  of pote nt i a l  data . Sr.1a l l er 

d i sc repa n c i e s  cou l d  pe rhaps not be rej ected , but i n stead wou l d  i ntrodu c e  s ome 

confu s i on  into the data a na l ysi s .  The error a na l ys i s  rout i ne was des i gned to 

catch s u ch d i sc repa n c i e s  a nd  s i gna l the pos s i b i l i ty of a poo r  dose  dete rmi n a ­

t i on by i nd i cati ng a l a rge e rro r .  A n  exampl e of  a n  appa rentl y n on u n i form beta 

f i e l d c an  be seen i n  the res u l ts from dos i meter # 3 , back , in the post-gross 

d e c o n t a m i n a t i on expe r i me n t . For this dos i mete r ,  e l ements 4 ,  5 ,  a n d  6 had 

highe r TLD  re spon se s  tha n e l ement 1 .  The eva l uated e rro r fo r thi s beta dose  

wa s l a rge r tha n the eva l u ated dose  i tse l f .  

An othe r po ssi b l e  erro r occurs when a s i gn i f i ca nt amount o f  l ow energy 

x - rays a re present . The re l at i onshi p between  TLD  respo n s e  a nd a bs o rber  thi ck­

ness i s  f l at for photon s w i th energ i e s  greate r tha n about 40 keV , s o  that the 

re spo n se of the se photo n s  wou l d  be  correctl y s u btra cted from the e l ement 

response s  to g i ve the beta re sponse .  Photon s w i th l ow energi es , howeve r ,  a re 

wea k penetrato rs of a l umi num , and  F i gu res  4 a n d  5 show that the re l at i ve 

response s  of the e l ements a re s i mi l a r  for beta s a n d  l ow-ene rgy x - rays . The 

presence  of the s e  l ow energy x - rays wou l d  the refore be  a n  i nterfe rence i n  the 

dos imete r ' s  dose  eva l uat i on .  P re l imi n a ry stud i es of  rad i onucl i de s  i n  the 

HH - 2  conta i nment b u i l d i ng have i nd i cated that three rad i onuc l i de s , 134cs , 
137cs  a n d  9 0 s r  ( a n d  the i r rad i oact i ve progeny ) , a re respon sib l e fo r produc i ng 

mo st of the dose  ob se rved in the b u i l d i ng ( NRC 1 98 1 ) .  Du r i ng the rad i oact i ve 

de cay of  the se n uc l i de s , the rad i at i o n  emi tted con s i sts a l most exc l us i ve l y  of 

beta s and  gamma s ;  x rays w i th energie s l ess tha n 40 keV �a ke a neg l i g i b l e 

contribut i o n  to the dose  ( Kocher  1981) . Thu s , the presence  of ·l m'/ energy 

x - rays d i d  n ot appea r to be  a s e r i ou s  prob l em i n  the H1 I - 2  dos i mete r expo su re s . 

The pre sence  of  a ve ry hi gh-inte n s i ty gar.1ma f i e l d i n  a l ong w i th the beta s 

cou l d  be a n  inte rference due  to poo r  cou nt i ng stati st i cs . S i nce the d ata 

a na l ys i s  depends  on  s u bt ract i ng the gamma contri b ut i o n  to the TLD respon se of 

each e l ement , a sma l l b eta respon se i n  the pre s ence  of  a high gamma respo n se 

wou l d  res u l t  i n  a high e rro r fo r the beta respon s e . Gamma i ntens i t i e s  d u r i ng 

the Tr l i - 2  expo s u res  never s eemed to be h igh enough to cau s e  such 

i nte rfe re nce . 

3 9  



S i nce betas are attenuated by re l at i ve l y  thin  absorbers ,  any mater ial 

p l aced between the al umi num shi e l ds and the sou rce of betas wi l l  attenuate the 

b e ta rad i at i on .  For use i n  a contami nated env i ronment such as the TM I-2 

contai nment bu i l d i ng ,  i t  i s  necessary to enc l ose the dos i meters i n  a p l ast i c  

bag to avoi d contami nat i on of the dos i meter i tsel f .  Thi s  p l ast i c  packag i ng 

acts as an add i t i onal absorber  ove r  the dos i meter . The p l asti c  has the effect 

of stopp i ng some very l ow ene rgy betas that othe rwi se wou l d  have p rodu ced  a 

response i n  the dosimeter , and gene ra l l y red u c i ng the numbe r of betas of al l 

energ i es that stri ke the dosimeter .  The dos i meter that i s  pac kaged i n  p l ast i c  

the refore records a beta dose that i s  a b i t l owe r than the dose that wou l d  

have  been recorded by an unpac kaged dos i mete r .  

None o f  the uncerta i nt i es i dent i f i ed i n  thi s d i scuss i on are seen as seri ­

ously  affect i ng the use of the mu l t i -e l ement beta dosi meters .  Al though the 

dosi meters are sti l l  under devel opment , espec i a l l y  i n  devel o p i ng i mp roved 

a l gor i thms for dose anal yses , the dos i meter i s  an i mportant tool for rel i ab l y  

est i mat i ng beta and gamma doses . 
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APPEND I X  I 

SOURC E CODE L I ST I NG FOR  RAT I O? 



A P P EN D I X  I 

SOURCE  CODE  L I ST I NG  FOR RAT I O? 

000 1 c 
0002 

0003 

0004 

0 0 0 5  

0006 

0007 

0008 

0009 

0 0 1 0  

0 0 1 1  

00 1 2  

0 0 1 3  

0 0 1 4  

0 0 1 5  

00 1 6  

0 0 1 7  

0 0 1 8  

0 0 1 9  

0020 

002 1 

0 0 2 2  

0 0 2 3  

0 0 2 4  

002 5 

0026 

0 0 2 7  

0028 

0 0 2 9  

0 0 3 0  

0 0 3 1 

0 0 3 2  

0 0 3 3  

0 0 3 4  

0 0 3 5  

0 0 3 6  
0 0 3 7  

0 0 3 8  

0039 

0040 

0 0 4 1  

0 0 4 2  

0 0 4 3  

0 0 4 4  

004 5 

0 0 4 6  

0 0 4 7  

0 0 4 8  

0 0 4 9  

0 0 5 0  

0 0 5 1  

0 0 5 2  

0 0 5 3  

0 0 5 4  

0 0 5 5  

0 0 5 6  

0 0 5 7  

c 
c 
c 
c 
c 
c 
c 

c 

T � I s  P r o g r a m  A n a l y z e s M u l t i - e l e m e n t B e t a  D o s i m e t e r s 

I t  I S  d e s i g n e d  t o  h a n d l e  e i t h e r 4 - e l e m e n t or 7 - e l e m e n t 

d o s i m e t e r s ,  w i t h  3 T L D ' s  I n  e a c h e l e m e n t 

W r 1 t t e n  b y  R I 5 
A l t e r e d  

7 / 8 2 

1 / 8 3  

C HA R A C T E R * !  A N S , B AC � / ' B ' / , S T A R C 2 0 0 , 7 , 3 l / 4 200 * ' I 
C HA R A C T E R * 3  O L D N E W , O L D / ' OL D ' /  

C H A R A C T E R * 5  F R N T I3 � C 2 l / ' F R ON T ' ,  ' B AC �  ' /  

C HA R A C T E R * B  H DG C 7 l / ' M Y L AR # 1 ' , ' 0 0 5 " �;;> ' , ' 0 1 0 "  # 3 ' , ' 020 " # 4 ' ,  

I 0 3 2 " # 5 ' , ' 064 " # 6 ' , ' 1 2 5 "  # 7 ' /  

C HA R A C T E R * 2 4  FLNI'l 

C HA R A C T E R *80 T I T L E  

D I M ENS I ON R A W < 2 0 0 , 7 , J l , AVE C 20 0 ,  7 J ,  I P C T C 20 0 , 7 J , R A T I O C 2 0 0 , 6 l ,  

1 C AL ( ?CC' , 6 ) , DOSE < 200 l , I D < 200 l , I F  B ( 200 l , C OEF < 6 l , Y I N T  ( 6 l , 

2 R A T I OM A X C 6 J , R A T I OM I N C 6 l . I3 E T A C 2 0 0 . 6 l . GAMMA C 2 J O J , GAMDOS C 20 0 ) ,  

3 E R B DO S < 20 0 l , E R G D O S < 20 0 l , HR < 200 i 

DATA C AL / 1 2 00*0 / , R AT I 0 / 1 20 0 * 0  I 
�ATA HR / 200*2 I 

C O P E N  F I L ES 

c 

c 

WR I T E < 6 , 1 0 l  

1 0  F O R M A T ( ! '  En t e r f i l e n a m e  f o r  i n p u t  d a t a : ' , $ ) 

R E A D ( 5 , 2 0 l F LNM 

20 F O R M A T C A2 4 l 
O P E N C UN I T = l O , F I LE = F L N M , STATUS= ' OL D ' , R EADONLY l 

O P E N < UN I T = 1 5 , F � L E= ' R A T I OOUT. D A T ' , ST ATUS= ' NE W ' ,  

1 D I SP OSE= ' P R I NT / DE L E TE ' l  

C P R E S E T  VALUES 
c 

C OEF < 2 l = - 1  0032 

C OE F < 3 l =- 1  0960 

C O E F C 4 l = - 7438 

C OE F < 5 l = - 1  1 1 42 

C OEF ( 6 l = - 6 .  1 597 

Y I NT C 2 l =  9943 

Y I N T C 3 l =  9 4 7 1 

Y I NT C 4 l = . 6028 

Y I N T C 5 l =  5 8 8 5  

Y I N T C 6 l = . 62 1 5  

R AT I OMAX C 2 l =  7 80 0  

R A T I OM A X C 3 l = . 664 1 

R A T I OM A X C 4 l = . 5 1 7 4 

R A T I OM A X C 5 l =  3 3 2 5  

R A T I O M A X C 6 l = . 0 6 5 5  

R A T I OM I N C 2 l = O .  

R A T  I O M  I N <  3 l = 0 .  

R AT I OM I N ( 4 l = . 2996 

R A T I OM I N C 5 l = . 1 87 1  

R A T I OM I N < 6 l = . 0 3 92 

CALMA X = .  2 1 8  

G C O E F = .  2 0 3 7  
DESC R = 5  

I . l 



0058 

0059 

0060 

006 1 

0062 

0063 

0064 

0065 

0066 

0067 

0068 

0069 

0070 

007 1 

0072 

0073 

0074 

0075 

0076 

0077 

0078 

0079 

0080 

008 1 

0082 

0083 

0084 

0085 

0086 

0087 

0088 

0089 

0090 

009 1 

0092 

0093 

0094 

0095 

0096 

0097 

0098 

0099 

0 1 00 

0 1 0 1  

0 1 02 

0 1 03 

0 1 04 

0 1 0 5 

0 1 06 

0 1 07 

0 1 08 

0 1 09 

0 1 1 0  

0 1 1 1  

0 1 1 2 

0 1 1 3  

0 1 1 4  

0 1 1 5  

0 1 1 6  

0 1 1 7  

0 1 1 8  

0 1 1 9  

0 1 20 

0 1 2 1  

I DES C R = I I NT < DESC R J 

c 
C I NP UT 

c 
WR I TE ( 6 ,  1 00 ) 

1 00 FORMAT < / '  I n p u t ' )  
R E AD < 1 0 , 1 1 0 J T I TLE 

1 1 0 FOR MAT < ABO l 

DO 1 60 I = L  200 

READ ( 1 0 , * l i D < I l  

I F < I D < I l . LE .  O l GOTO 1 70 

R EAD < 1 0 ,  1 30 J ANS 

1 30 FORMAT < A l l 

P R I NT * •  I D < I l , ANS 

I F B  < I  l = 1  

I F < ANS. E G . BAC K J I FB < I l =2 

R E AD < 1 0 , * l HR < I >  

DO 1 4 5 I C = L  7 

1 4 5 R EAD < 1 0 . * > < R AW < L I C ,  J ) ,  J= L 3 >  

1 60 C ONT I NUE 

ND=200 

WR I TE <  6 ,  1 6 5 )  

1 6 5 FORMAT ( / '  *** L I M I T  OF 200 DOS I METERS -- ANALYS I S  P R OC EE D S  * ** ' l  

1 70 R E AD < 1 0 . 1 7 1 , END= 1 7 4 l OLDNEW 

1 7 1  FORMAT < A3 >  

I F < OLDNEW . NE .  OLD J GOTO 1 74 

c 
C U s e  o l d  C a l i b r a t i o n Fa c t o r s  < D o s i m e t e r s  r e a d  o u t  b e f or e  3 / 82 > 

c 

1 74 

C O EF < 4 > =- 1 .  5 1 03 

C O EF < 5 > = -2. 3398 

Y I NT < 4 J = . 990 1 

Y I NT < 5 J = . 990 1 

CALMA X = .  3 5 1 1 

R AT ! OMAX < 4 > =0 . 423 1 

R AT I OMAX < 5 > =0 . 27 3 1  

G C OE F = .  2394 

C ONT I NUE 

c 
C P R OCESS R AW C OUNTS 

c 
WR I TE ( 6 , 1 7 5 >  

1 7 5 FORMAT < I / ' OFF AND R UNN I NG . . .  ' ,  I l l 

I F < ND . NE. 200 l ND= I - 1  

DO 200 I = 1 , ND 

WR I TE <  6 ,  1 77 )  I D  ( I > , FRNTBK < I FB < I ) >  

1 77 FORMAT < I 8 ,  1 X , A 5 J 

DO 1 84 I C = L  7 

AVE < I .  I C > =O .  

SUMX2=0. 

SUMX =O .  

DO 1 79 J= 1 . 3 

AVE < I .  I C i =AVE < I .  I C J +R AW < I .  I C , J >  

SUMX=SUMX +RAW < I , I C , J J  

1 79 SUMX 2=SUM X 2+RAW < I , I C , J l *R AW < I .  I C , J l  

AVE < I .  I C > =AVE < I ,  I C l / 3 .  

SD=O. 

I F < SUM X 2-SUM X *SUM X / 3 .  . GT.  Q. J 

1 SD=SGRT < < SUMX2-SUMX *SUM X / 3 .  l / 2. > 

I F < AVE < L I C J .  G T .  0 J SD=SD/ AVE < I . I C > 

1 80 P C T=SD* 1 00. 

c 
C T e s t  f or f l i er s  i n  t h e  TLD d a t a  
c 

I .  2 



0 1 22 

0 1 2 3 

0 1 24 

0 1 2 5 

0 1 2 6 

0 1 2 7 

0 1 28 

0 1 29 

0 1 30 

0 1 3 1  

0 1 32 

0 1 33 

0 1 34 

0 1 3 5 

0 1 36 

0 1 37 

0 1 38 

0 1 39 

0 1 4 0 

0 1 4 1  

0 1 4 2 

0 1 43 

0 1 4 4 

0 1 4 5 

0 1 46 

0 1 47 

0 1 48 

0 1 49 

0 1 50 

0 1 5 1  

0 1 52 

0 1 53 

0 1 54 

0 1 5 5 

0 1 56 

0 1 5 7 

0 1 58 

0 1 59 

0 1 60 

0 1 6 1  

0 1 62 

0 1 63 

0 1 6 4 

0 1 6 5 

0 1 66 

0 1 67 

0 1 68 

0 1 69 

0 1 7 0 

0 1 7 1  

0 1 72 

0 1 73 

0 1 7 4 

0 1 7 5  

0 1 7 6 

0 1 7 7 

0 1 78 

0 1 7 9 

0 1 80 

0 1 8 1  

0 1 82 

0 1 83 

0 1 84 

0 1 8 5 

c 

c 

I F I P C T  L E .  DESC R I GOTO 1 83 

C 1 2= 1 00 * A B S I R AW I I .  I C ,  1 1 -RAW I I .  I C , 2 1 1 /R AW I I .  I C , 2 1  
C 2 3 = 1 00 *ABS I R AW < I .  I C . 2 1 -R AW < L I C , 3 1 1 / R AW I L I C , 3 1  
C 3 1 = 1 00 *ABS < R AW I L I C ,  3 1 -- R AW I L I C ,  1 1 1 / R AW I I .  I C . 1 1  
NLD=O 
I F I C 1 2 LT 
I F \ C 23 L T  
I F I C 3 1  L T  

I F I NLO GE 
I F I NL O  EQ 

DESC R I NLO=NLO+ l  
DESC R I NLD=NL D + l 
DESC R I NLO=NL0+ 1 
2 1 G O T O  1 83 

1 1 GO T O  1 83 0  

a c c e p t  A V E  a s  i s  f o r  t h i n  e l e m e n t s  & e l t  7 

I F I I C . L T .  4 OR I C  EQ 7 1 GO T O  1 8 3 

i f  X >  DESC R + J ,  r e J e c t  e l e m e n t  d a t a  f o r  e l t . 4 - 6  

I F < P C T  L T  DESC R + 3  I G O T O  1 83 

AVE < I .  I C I =O .  

D O  1 8 20 J= 1 , 3 

1 820 STAR < I , I C ,  J I =  ' *  ' 
G O T O  1 8 3 

C --- o n e  T L D  i s  a f l i e r 
1 83 0  J F ( C 1 2 L T  DESCR > I ST A R = 3  

I F < C 2 3  L T  DESCR I I STAR = 1  
I � I C 3 1  L T  DESCR I I STAR�2 
STAR I I , I C,  I STAR ) = ' *  ' 
AVE ; I ,  I C 1 = ( 3  *AVE < L  ! C l -R AW I I .  I C . I ST AR I I / 2 

K K = 1 

I F I  ! S TAR . E Q .  1 1  KK=2 

P C T = 1 00 *SGR T I 2. l * ABS < R AW I L I C . KK I -AVE < I . I C I I / AVE < L I C I 
1 83 I F < I C EQ 1 1 SD2C T S = I P C T / 1 00 .  *AVE I I . 1 1 1 * *2 

c 

I F I I C  E Q  7 1 SD2CTS=SD2CTS+ I P C T / 1 00 *AVE I I , 7 l 1 ** 2  
I F I I C  E Q .  7 1 ERGDOS I I l =SGR T I .  0 9 3 *  0 9 3  + P C T / 1 00 . *P C T / 1 00 .  

I PC T I  L I C I = I NT I 5 + P C T I 

C S u b t r a c t  o f f  G a mm a  C o m p o n e n t  o f  TLD r e s p o n s e s  
c 

1 8 4 C O N T I NUE 
DO 1 8 5  I C= 1 ,  6 

B E T  A <  I ,  I C I =AVE I I ,  I C I -AVE < I ,  7 I 
1 8 5 I F I BE TA < I .  I C I  L T .  0 I BE TA I L I C I = O .  

GAMMA < I I =AVE < I , 7 1  
c 
C D e t er m i n e  C a l i b r a t i o n F a c t o r s  
c 

1 88 

1 89 

I F I B E T A I I .  1 1 . L E .  0. I GOTO 1 89 
DO 1 88 J=2, 6 

R AT I O <  I ,  J I =B E T A < I ,  J l  / B E T A < I ,  1 I 
I F  l AV E  I I .  2 1 .  G T .  0 . . O R .  AVE I L 3 1 .  G T .  0 . .  DR . AVE < I .  6 1  

1 . G T .  0 .  I G O T O  1 90 

C -- 4-E l e m e n t  D o s i m e t e r  
D O  1 89 2  J=4 , 5 

C AL ( ! , J I =R AT I O I I , J I � � O E F I J I + Y I N T I J I  
1 892 I F I R A T I O I I , J I G T .  R A T I DMAX I J I ) C AL I I , J I =C ALMAX 

C A L < L 1 > = < C AL l L 4 l +C AL < I .  5 1  I / 2  
SD2C F = 2 .  * < CAL < L 4 1 -C AL < I .  1 l l * * 2  

G O T O  1 99 5  

C - - 7 - E l em e n t D o s i m e t e r  

1 90 I C AL = O  
SUMC F = O .  
SUMC F 2 = 0 .  
DO 1 99 J=2, 6 

I F I R A T I O I I , J I L T .  R A T I OMA X I J l l G O T O 1 92 

CAL ( I .  J )  =C ALMA X 

I C AL = I C AL + 1  
G O T O  1 9 5 

! . 3  



0 1 86 
0 1 87 
0 1 88 
0 1 89 
0 1 90 
0 1 9 1  
0 1 9 2 
0 1 9 3 
0 1 9 4  
0 1 9 5 
0 1 9 6 
0 1 9 7 
0 1 98 
0 1 99 
0200 
020 1 
0202 
0203 
0204 
0 2 0 5  
0 2 0 6  
0 2 0 7  
0208 
0209 
0 2 1 0  
0 2 1 1  
0 2 1 2  
02 1 3  
02 1 4  
02 1 5  
02 1 6  
02 1 7  
02 1 8  
0 2 1 9  
0220 
022 1 
0222 
0223 
0224 
0225 
0226 
0 2 2 7  
0228 
0229 
0230 
0 2 3 1 
0232 
0233 
0234 
0233 
0236 
0237 
0238 
0239 
0240 
024 1 
0242 
0243 
0 24 4  

024 5 
0246 
0 2 4 7  
0 2 4 8  
0249 

1 92 I F < R AT I O < I , J l  LT R A T I OM I N ( J l l G O T O  1 99 
C AL ( I , J l = R A T I O < I , J l *C O EF < J l  + Y I N T < J l  
I C AL= I C AL + 1  

1 9 5 C A L < I .  1 l = C A L < I .  1 l + C A L < I .  J l 
SUMCF=SUMC F+CAL < I . J l 
SUMC F2=SUMC F 2 + C AL < I , J l *C AL < I , J l  

1 9 9 C ONT I NUE 

c 

C AL < I . 1 l  = C A L < I .  l l / I C AL 
SD2 C F = < SUMCF2-SUMCF*SUMC F / I C AL l / ! I C AL - 1 l 

C C a l c u l a t e  D o s e s  
c 
1 99 5  

200 
c 

GAMDOS < I l =GAMMA < I l *GCOEF 
E R G D OS < I l =ERGDOS ! I l *GAMDOS ! I l  
DOSE ! I l =C AL < I . 1 l *BETA ! I . l l  
E R B DOS < I l =0.  
I F < DOSE < I l  . EG.  0 .  l GOTO 200 
E R B DOS < I  l =SGR T < SD2CF / C AL < I ,  1 l / C AL < I ,  1 l + SD2C T S /  
1 BETA < I . l l / BETA < L 1 l > * DOSE < I >  
C OI\IT I NUE 

c O U T P U T  R AW DATA 
c 

2 0 5  

2 1 0  

2 1 2  

2 1 5  

220 

225 
230 

240 

2 50 

c 

WR I TE ( 6 , 205 l 
FOR MAT ( / '  C r e a t i n g  o u t p u t ' )  

WR I TE < 1 5 , 2 1 0 l T I TL E , HDG 
FORMAT < 1 H L ABO, / / 5 5 X ,  ' SUMMAR Y OF DOS I METER R E A D I NG S ' ,  

1 / / 6 X ,  ' D o s i m e t e r ' , 7 ( 7 X , A8 l , / 1 3 X . 7 < 1 1 X , ' ( n c l ' l l  
I L=-0 

D O  2 5 0  I = L  ND 
I L= I L + 1  
I F < I L . L T .  7 l GOTO 2 1 5  
WR I TE <  1 5 , 2 1 2 J  
F O R MA T U / 1 0 X ,  ' ( * i n d i c a t e s  a r e J e c t e d  f l i e r l ' l 
WR I TE < 1 5 , 2 1 0 l T I T L E . HDG 
I L= 1  

WR I TE < 1 5 . 220 l i D < I l . F R NT B K < I F B < I > J , < RAW < L I C . 1 l . ST AR < I , I C . l l . 
1 I C = 1 . 7 l  

FOR MAT U / 3 X ,  I 6 ,  l X ,  A S , ' R aw ' .  F B .  2 ,  A 1 .  6 ( F 1 4 .  2, A l l l 
DO 2 2 5  J=2, 3 
WR I TE < 1 5 , 230 l < R AW ( L I C , J l , ST AR < I . I C , J ) ,  I C � 1 , 7 J  
FORMAT < 1 7 X ,  ' R a w ' , F B .  2 ,  A L  6 < F 1 4 .  2 ,  A l  J J 
WR I TE <  1 5 , 240 l < AVE < I .  I C  J ,  I P C T < I .  I C  J ,  I C = t .  7 ) ,  

+ ( BE T A < I .  I C l ,  I C = L 6 l .  < RA T I O <  I .  I C l ,  I C = 2 . 6 l  
FORMAT U 1 7 X .  ' Av e ' , FB.  2 ,  ' + / - ' ,  1 2 .  ' '%. ' , 6 ( F9 .  2 .  ' + / - ' .  1 2 ,  ' '%. ' ) , 

+ / 1 6 X ,  ' B e t a ' , r-8 . 2 , 5F 1 5. 2 , 1 1 X ,  ' 0  00 ' , / 1 6 X ,  ' R a t i o ' , 3 X ,  ' 1  00 ' , 5F 1 5  4 l  
C ONT I NUE 

WR I TE < 1 5, 2 1 2 l 

C O U T P U T  R ESULTS 
c 

WR I TE ! 1 5 . 2 5 5 l T I TL E  

2 5 5  F O R MAT ( 1 H 1 ,  A B O ,  I / 28 X ,  ' ** *  R ESULTS * * *  ' ,  4 5 X , ' C AL C ULATED DOSES ' ,  

1 / / 1 X , ' D o s i m e t e r ' ,  1 9 X ,  ' C a l i b r a t i o n Fa c t o r s ' , 2 3 X ,  ' M y l a r C h i p ' .  
2 5 X . ' C a l c u l a t e d 13 e t a ' , 7 X .  ' C a l c u l a t e d  Gamma ' ,  
3 / 1 2 X , ' 00 5 "  ' ,  5 X ,  ' . 0 1 0 "  ' ,  5 X , ' 020 " ' ,  5 X ,  ' .  032 " ' , 5 X , ' 064 " ' ,  
4 7 X ,  ' A v e .  ' , 6 X ,  ' R e a d i n g ' , 8 X . 2 < ' D o s e  E r r o r ' , 9 X l .  
5 / 9 X , 6 < 2 X .  ' ( r a d / n c l ' J , 7 X ,  ' ( n c ) ' , 2 ( 8 X ,  ' ( r a j ) < r a d ) ' ) )  
I L= O  

D O  2 8 0  I = 1 .  N O ,  2 
I L = I L + 1 
I F < I L .  L T .  1 7 l GOTO 2 58 
WR I TE < 1 5 , 2 5 5 l T I TLE 
I L=O 

1 . 4  



0250 
0 2 5 1  
0 2 5 2  
0 2 5 3  
0 2 5 4  
0 2 5 5  
0 ::? ': � 
0 2 5 7  
0 2 5 8  
0 2 5 9  
0260 
0 2 6 1 
0262 

0263 
0264 
0 2 6 5  
0266 
0267 
0268 
0269 
0270 
027 1 
0 2 7 2  
0 2 7 3  

0274 
0275 
0276 
02Tl 
0278 
0279 
0280 
028 1 
0282 
0283 
0284 
0285 

0286 
0 287 
0288 
0289 
0290 
0 2 9 1 
0292 
0293 
0294 
0295 
0296 
0297 
0298 
0299 

258 WR I TE < 1 5 , 2 59 l 
2 5 9  F O R MA T < 1 X l  

WR I TE <  1 5 , 260 ) I D <  I l ,  FRNTBK < I F B <  I l l , < C AL < L J l ,  J = 2 ,  6 > .  C AL <  L 1 > .  
+BET A <  I ,  1 l ,  DOSE < I l ,  E R B DOS < I l ,  GAMDOS < I l ,  E R G  D O S < I i 

260 FORMAT < I 4 ,  1 X . A 5 , F 7 .  2, 5 F 1 0 . 2 , F 1 3 . 2 . 2 < F 1 3 . 2 , F 9 .  2 l l 
I P = I + l  
��R I TE <  1 5 , 260 ) I D <  I P J ,  F R N TB K < I F B < I P  l l ,  < CAL ( I P ,  J l ,  J = 2 ,  6 1 ,  

+CAL < I P ,  1 l ,  B E T A < I P ,  1 l ,  DOSE < I P  l ,  E R B DO S < I P  l ,  GAMDO S < I P  l ,  E RGDOS < I P  l 
280 C O N T I NUE 
c 
C O u t p u t  S u mm a r y  P a g e o f  D o s e s ,  D o s e  R a t e s  
c 

WR I T E < 1 5 . 300 J T I 1 LE 

300 FORMAT < 1 H L A80 , / / 2 8 X , ' * * * SUMMARY O F  DOSES AND DOSE RATES * * * ' •  
1 / / 1 X ,  ' D o s i m e t e r ' , 5 X ,  ' B e t a ' , 6 X ,  ' G a mma ' , 3 X ,  ' E x p o s u r e ' , 3 X ,  
2 ' B � t a D o s e  R a t e ' ,  5 X ,  ' G amma D o s e  R a t e ' ,  ' 9 X ,  2 < 6 X ,  ' Do s e ' ) , 7 X ,  
3 ' T i m e ' , 2 ( 1 5 X ,  ' E r r o r ' ) , / 1 0 X , 2 ( 5 X ,  ' ( r a d l ' l , 6X ,  ' ( h r ) ' , 1 X , 
4 2 < 3 X ,  ' ( r a d / h r l ( r a d / h r l ' ) )  

I L =O 
D O  3 5 0  1 = 1 .  N O ,  2 
I L = I L+ 1  
I F < I L  L T .  1 7 l GOTO 3 1 0  
WR I TE < 1 5 , 300 l T I T LE 
I L =O 

3 1 0  B ETADR=DOSE < I l / HR < I >  
GAMMADR =GAMDOS < I l / HR < I >  
E R R B DR = E R B DOS < I l / HR < I >  
E R R GDR=ERGDOS < I l / HR < I >  
WR I TE <  1 5 , 2 5 9 ) 
WR I TE < 1 5 , 320 l i D < I l , F R NT BV < I FB < I l l , DO S E < I l , GAMDO S < I l , HR < I J , B ETADR , 
1 ER R B DR , GAMMADR , ER R GDR 

3 2 0  FOR MAT < I 3 ,  1 X , A 5 ,  1 X , 2F 1 0 . 2 , F 1 0 . 1 ,  1 PE 1 1 . 2E2 . E 9 .  2 E 2 , 2 X , 2 E 9 . 2E2 l 
I P = I + 1  
B ET AD R =DOSE < I P l / HR < I ? l  
GAMMADR =GAMDOS < I P l / HR < I P l  
ER R B DR = E R B DOS < I P l / HR < I P l  

E R R GDR=ER G D OS < I P J / HR < I P l  

WR I T E < 1 5 , 320 l i D < I P > , FRNTBK < I FB < I P l l . DOSE 1 I P l . GAMDOS < I P : . HR < I P J ,  

1 B E TADR , ER R B D R , GAMMADR , ER R G D R  

3 5 0  C O N T I NUE 

c 
C F i n a l C o m m e n t s  
c 

WR I TE <  6 ,  400 l 
400 FOR MAT U / 5 X ,  ' END OF R UN ' , ! )  

C LOSE < UN I T= 1 0 l  
C LOSE < UN I T = 1 5, D I SP OS E = ' PR I N T / DELCTE ' >  

S T OP 

END 

I . 5  



APPEND I X  I I  

OUl PUT L I ST I NGS FOR RAT IO? RUNS 



>-< / >-< 

-

VAX /VMS SCHE 

VA X / VMS SCHE 

VAX /VMS SCHE 

R R R R R R R R  

R R R R R R R R  

RR RR 

R R R R  

RR R R  

R R  R R  

R R R R R R R R  

R R R R R R R R  

RR RR 

RR R R  

RR R R  

RR I <R 
RR R R  

RR
' 

R R  

DDDDDDDD 

DDDDDDDD 
DO DO 
DO DO 
D D  DO 
DO DD 

DD DO 
DD DD 

DO DD 
DD DP 
DD DO 
DO D O  
DDDDDDDD 
DDDDDDDD 

V.IX /VMS 
VAX / VMS 

VA X / VMS 

SCHE 
SCHE 
SCHE 

R A I  I OOUT 1 3 - JUN - 1 983 1 3  38 

R A T I OOUT 1 3 -JUN - 1 983 ! 3  38 
R AT I ODUl 1 3 -JUN- 1 983 1 3  38 

ssss e c c e  H H EEEE�· 
s r: H H E 
s c H H E 

sss c HHHHH EEEE 
s c 
s c 

ssss e c c e  

AAAAAA l T T T T T T T T T  

AAAAAA l TTl T T T T T T  

AA (\(\ TT 
AA AA TT 

AA AA T T  

AA AA TT 

AA AA T T  

AA AA TT 

AAAAAAAAAA TT 
AAAAAAAAAA TT 
AA AA TT 

AA AA TT 
AA AA TT 

AA AA T T  

AAM>oAA T TTT TT T T T T  

AAAAAA T T T T T l T T T T  

AA AA 1 7  
AA AA T T  
AA AA T T  

AA AA rr 
AA AA TT 
AA AA T T  

AAAAAAAAAA T T  

AAAAAAAAAA T T  
AA AA T T  

AA (\(\ TT 

AA AA T T 

AA AA n 

ssss e c c e  
s c 

s c 
sss c 

s c 
s c 

ssss e c c e  

H 
H 

H 

H 
H 

H 

H E 

H E 

H EEEEE 

1 1 1 1 1 1  
I I I  I I I  

I I  

I I  
I I  

I I  

I I  

I I 

I I  

i i  
I I  

I I  

I I I I I I 

I I I  I I  I 

H 

H 
H 

• , ' J  

; j j j 
; j j ;  

j ; ;  i 

j i i j 

I i i  i 
j J i j 
j j i i 

. .  
; j 

j ;  

j j 

EEEEE 
E 

E 

HHHHH EEEE 
H H E 

H H E 

H H EEEEE 

RAT I OOUl 1 3 -JUN- 1 783 1 3  38 

R A T I OOUT 1 3 - JUN - ! 98 3  13 38 

R A T I OOUl 1 3- ,JUN- 1 983 ! 3 ·  38 

TTA4 1 3- JUN- 1 98 3  1 3  38 

TTA4 1 3 -JUN- 1 98 3  1 3  38 

TTA4 · 1 3 -JUN- 1 98 3  1 3  38 

000000 000000 
000000 000000 

00 00 00 00 
00 00 00 00 
00 00 00 00 
00 DO 00 00 
00 00 00 0(1 
00 00 00 00 
DO 00 00 00 
00 bo 00 00 
00 00 00 on 
00 00 00 00 

000000 000000 
000000 000000 

1 1  

! I  
I l l !  
! I l l  

I I  
I I  
I I  
I I  
I I  
I I  
I I  
I I 

1 1 1 1 1 1  

I I I I I !  

TTA4 : 
TTA4 · 
TTA4 : 

1 3-JUN- 1 983 1 3 :  38 

1 3-JUN- 1 983 1 3 :  38 

1 3-JUN- 1 98 3  1 3 · 38 

D I S I-\ � USER D I SY. 1 ( SCHE B E TDOS J R AT I OOUT DAT i 1 -
D I SI-\$USF:R D I SK !  ( SCHE Il E T UOS J R AT I OOUT DAT i 1 ·-
D I SI-\SUSE� D I SK !  [ SC HE B E' T DOS J R AT I OOUT DATi 1 -

uu uu T l  r T T T T T T T  

uu uu T T T T T T T T T T  

uu uu fT 

uu uu T T  
uu uu TT 

uu uu T T  

uu uu TT 

uu uu T T  

u u  uu T T  

uu uu tr 
u u  u u  T T  

u u  uu T T  

uuuuuuuuuu T T  

uuuuuuuuuu T T  

D I SI'.$USER _ D I SI'. I :  [ SCHE IlETDOS l R Al ! OOUT .  DAT i I 
D I S1'.$USER_D I SK !  [ SC HE IlETDOS J R A T I OOUT. OAT; 1 

D I SI\$USER _ D I SK I [ SC HE B E T DOS J R AT I OOUT. DAT;  1 

VA X / VMS 
VAX I VI":S 

VAX / VI":::: 

VA X / VMS 
VAX /VMS 

V A X /VMS 



N 

P r e - Gr o s s  D e c o n t a m i n a t i o rl E x p � r i m e n t ,  e � p o s e d  1 2 / 8 1  ( l" L O S P t  • t l 

D o s i m e t e r  MYLAR Il l  
( n c  > 

1 F R ON f R a w  

R a w  

R a w  

74 56 

70 97 

1 5  20 

1 BACK 

2 FRONT 

2 BACK 

AvP. 73 5 8 + / - 3% 

B e t a  1 4  8;! 

R " t 1 o  00 

R a w  1 54 30 

R a w  1 1 9 80 

R a w  8 6  J 4  

A v e  1 20 0 8 + / -28% 

B e t a  38 04 

R a t i o  00 

R a 1rJ 

R a w  

R a w  

A v e  

B e t a  

R a t 1 o  

734 00 

690 40 

7 1 3  50 

7 1 2  63+ / - 3% 

48 43 

00 

Raw 1 372 00 

R a w  1 4 77 00 

R a w  1 466 00 

Av� 1 438 33+ / - 4 %  

B e t a  709 53 

R a t  1 o I 00 

3 F R ONT R a w  483 1 0  

R a w  493 5 0  

R a w  484 8 0  

3 BACK 

Av e 4 8 7  1 3 + / - I X  
ll e t a  299 70 

R a t 1 o  00 

R a w  1 9 7 3 0  

R n w  1 89 50 

R A w  1 9 3 50 

A v e  1 � 3 4 3 + / - �% 

B e t a  0 00 

R a t 1 o  0 0  

0 0 5 "  II::' 

< n c. ) 

0 00 

0 00 

0 00 

0. 00< / - ox 
0 00 

0 0000 

0 00 

0 00 

0 00 

0 00 + / - ox 
0 00 

0 0000 

0 00 

0 00 

0 00 

0 00 + 1 - ox 
0 00 

0 0000 

0 00 

0 00 

0 00 

0 00+ 1 - ox 
0 00 

0 0000 

0 00 

0 00 

0 00 

0 00+ 1 ·· OX 

0 00 

0 0000 

0 00 

0 00 

0 00 

0 0 0 +· 1 - ox 
0 00 

0 0000 

SUMMARY OF OOS J ME f �R R E A D I NG S  

0 1 0 " � 3  

( T \( ) 

0 00 

0 00 

0 00 

0. 0 0+ 1 - Oi'. 

0 00 

0 0000 

0 00 

0 . 00 

0 00 

0 00+ 1 - ox 
0 00 

0 0000 

0 00 

0 00 

c 00 

0 00+ 1 - OX 

0 00 

0 0000 

0 00 

0 00 

0 00 

0 00+ 1 - 0% 

0 . 00 

0 0000 

0 00 

0 00 
0 00 

0 00+ 1 - 0% 

0 00 

0 0000 

0 00 
0 00 

0 00 

0 00 + / - ox 
0 00 

0 0000 

020" ll4 
( n r  l 

66 2 5  

64 7 8  

6 1  0 2  

64 02+ / - 4/. 

5 26 

0 .  3 5 4 8  

67 88 

67 6 1  

68 38 

67 96+ / - 1 X  

0 00 

0 0000 

623 80 

6 4 5  50 

620 80 

630 03+ / - 2X 

0 00 

0 0000 

804 30* 

886 00 

9 1 8  4 0  

9 0 2  20 + / - 3 X  

1 73 4 0  

0 2 4 4 4  

2 2 7  5 0  

242 8 0  

2 2 9  40 

233 2 3 + / - 4'1� 

4 5  80 

0 1 528 

1 I 1 50 

1 82 00 

1 80 80 

1 7 8 1 0 + / - 3% 

0 00 

0 uooo 

032" 11 5  

< n c ) 

57 20 

59 56 

59.  64 

58. 80+ / - 2X 

0 04 

0 0027 

69 05 

63. 8 2  

68.  2 1  

6 7  03+ / - 4% 

0 00 

0 .  0000 

686 80 

677 70 

667 30 

6 7 7  2 7 + 1 - I X  

1 3 . 0 7  

0 .  2698 

7 4 1  so 
766 00 

800 50 

769. 3 3 + / - 4X 

4 0 .  5 3  

0 0 5 7 1 

204 1 0  

207 1 0  

2 1 2  90 

208 0 3 + / - ;'% 

20 60 

0 0607 

203 90 

2 0 1  90 

1 98 70 

?0 1 :iO+ / - P. 
I 07 

0 0000 

. 064 "  116 

< n c: ) 

0 00 

0 00 

0 00 

0 . 00+ / - ox 
0 00 

0 0000 

0 . 00 

0 . 00 

0 . 00 

0 .  00 + 1 · ·  0% 

0 00 

0. 0000 

0 00 

0 00 

0 00 

0 . 00+ 1 - OX 

0 00 

0 0000 

0 00 

0 00 

0 00 

0 00+ 1 - ox 
0 00 

0. 0000 

0 00 

0 00 

0 00 

0 00 + / - ox 
0 00 

0 0000 

0 00 

0 00 

0 00 

0 00+ 1 - 0% 

0 00 

0. 0000 

1 2 5 "  117 

( n c ) 

59 20 

58 98 

59 .. 1 0  

58.  7 6 + / - 1 %  

0 .  00 

95. 06 

80. 58 

7 0 .  4 7  

8 2  0 4 + / - 1 5i'. 

0. 00 

67 1 . 60 

6 58 .  80 

662. 20 

664 . 20 + / - I X  

0 .  00 

734 . 80 

7 1 8  20 

733. 40 

729. 8 0 + / - I X  

0 .  00 

1 98 1 0  

1 93 .  60 

1 80 .  60 

1 87 4 3 + / - 3X 

0 .  00 

1 98 00 

20 1 90 

201 4 0  

200 4 3 + / - I X  

0 .  00 



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

P r e -G r o s s  D e c o n t a m l n a t l o n E l p P r t m e n t ,  e 1 p o s P d  1 2 1 8 1  ( l L D o; p t  tt l ) 

Do s i me t P r  MYLAR Il l  
( 0 ( ) 

4 FRONT R a w  

R a w  

R a w  

5 6 /  2 0  

5 9 2  1 0  

627 00* 

4 BACK 

5 FRONT 

S BACK 

A v e  

B e t a  

R a t i o  

R a w  

R a w  

R a w  

579 6 5 + / - 3% 

443 1 2  
1 00 

1 50 ;:>O 
1 6 3 40 

1 64 50 

Ave 1 59 3 7 + / - 5(. 

B e t a  0 00 

R a t ! o 00 

R d W  

R a w  

R a w  

A v e  

B �> t a  

R a t i o  

R a w  

R aw· 

R a w  

A v e  

!l e t a  

R a t i o  

397 00 

352 50 

236 70 

328 7 3 + / -25% 

1 62 43 

1 00 

200 20 

1 93 00 

1 96 1 0  

1 96 4 3 • 1 - 2% 

9 60 

I 00 

6 FRONT R a w  57 1 .  80 
R a"' 5 5 7  1 0  
R a w  5 9 0 .  40 

6 B A C K  

A v e  5 7 3  1 0+ / - 3% 

B e t a  1 02 73 

R a t i o  1 00 

Raw 1 709 00 
R a w  1 740 O J  
R a w  1 762 00 

Ave 1 73 7  00 + 1 - 2Y. 

n e t a  1 2:.1 5  �'5 

R a t i o  I 00 

0 0 5 "  tt2 

( nc l 

0 00 

0 00 

0 oc 

0 00 + 1 - 0% 

0 00 
0 0000 

0 00 

0 00 

0 00 

0 00+ 1 - 0% 

0 00 

0 0000 

0 00 

0 00 
0 00 

0 00+ 1 - OY. 
0 00 

0 0000 

0 00 

0 00 

0 00 

o oo u - or. 
0 00 

0 0000 

0 00 
0 00 
0 00 

o oo+· l - or. 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 00+· 1 - OY. 

0 00 

0 0000 

SUMMARY OF OOS I �1F f E R  READ I NG S  

0 1 0 "  11 3  

( J l ( ) 

0 00 

0 00 

0 00 

o O O + I - o·1. 
0 00 

0 0000 

0 00 

0 00 

0 00 

0 00+ 1 - OY. 
0 00 

0 0000 

0 00 
0 00 

0 00 

0. 00+ 1 - 0% 

0 00 
0 0000 

0 00 
0. 00 
0 00 

0 00+· 1 - 0% 

0 00 
0 . 0000 

0. 00 
0 00 

0. 00 

0. 00+ 1 - OY. 
0 00 

0 0000 

0 00 
0 00 
0 00 

0. 0(1+ / - OY. 
0 0(• 

0 0000 

0 � 0 "  tt 'l  

< n c ) 

1 7 1  50 

1 68 20 

1 7 1  00 

1 70 2 3 + / - 1 %  

3 3  7 0  

0 0 7 6 1 

1 53 40 
1 4 7  70 

1 4 9  50 

1 50 20+ 1 - 27. 
0 00 

b. 0000 

1 9 1  50 
1 7 7  70 

1 74 50 

1 9 1  2 3 + / - 5% 

14 9 3  

0 .  09 1 9  

1 80 30 

1 79 GO 
1 76 70 

1 78 9 3 + / - I Y.  

0 00 

0 0000 

472 30 

470 50 

4 9 1  60 

4 78 1 3+ / - 2% 

7 77 
0 0756 

582 90 
636 10 
6 1 7  30 

6 1 2  ) Q + / - 4'la 
1 1 0 3 5  

0 .  0 8 9 3  

O :J 2 "  115 
( J l ( ) 

1 53 90 

1 4 0 1 0  

1 4 4 60 

1 46 2 0 + / - 5% 

9 67 
0 02 1 8  

1 66 20 

1 56 4 0  

1 63 80 

162 1 3+ / - 3 %  

0 00 

0 0000 

1 6 4 .  3 0  

1 72 .  50 
1 64 4 0  

1 6 7  0 7 + / - 3 %  

0 77 
0 0047 

i 8 1 oo 
1 84 � 0  
1 80 3 0  

1 8 1  90+ / - 1 %  

0 0 0  

0 .  0000 

445 50 
46('1 20 
4 58 00 

4 54 57 + / - 2% 
0 00 

0 0000 

562 20 
588 1 0  
569 00 

5 7 3  1 0+ / - ;J7. 
7 1  35 

0 0 5 7 8  

064 " 11 6  
( 1 1 { ) 

0 00 

0 ()0 

0 vo 

0 00 • 1 - 0% 
0 00 

0 0000 

0 00 

0 0 0  

0 0 0  

0 0 0 > 1 - 07. 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 00+ 1 - 0% 

0. 00 
0. 0000 

0 00 

0 00 
0 00 

0 00+ 1 - 0% 

0 00 
b. 0000 

0 00 
0 00 
0 00 

o oo u - O% 
0 00 

0 0000 

0 00 
0 0 0 
0 00 

o oo u - O% 

0 00 
0 0000 

1 2 5 "  117 
< nc I 

1 38 :Jo 
1 38 90 
1 32 40 

1 36 5 3 + / - 3% 

0 00 

1 63 .  eo 
1 7 2 00 
1 62 .  20 

1 66 0 0 + / - 37. 

0 00 

1 69 40 
1 6 4 .  30 
1 6 5 .  20 

1 66 .  30+ / - 27. 

0 .  00 

i ao- so 
1 9 1  1 0  

1 88 90 

1 86 8 3 + / - 3% 

0 . 00 

4 50 50 
478. 30 
482. 30 

4 70 37 + / - 4% 
0 00 

500 1 0  
5 5 5  70• 
503 40 

so1 75+/- o;. 
0 00 



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

Pr e -Gr a s s  D e c o n t am 1 n a t 1 o n E � p e r· 1 m e n t ,  e x p o s p d  1 2 / 8 1 C TL D  s E t  W 1 ) 

Da s i me t P. r  MYLAR Il l  
( n c  l 

7 FRONT R a w  542 20 
R a tu 48 ! 70 • 
R a w  525 70 

7 BACK 

8 FRONT 

8 BACK 

Ave 533 95+/- 27. 
B e t a  S S  68 
R a t i o  1 00 

R a w  1 668 00., 
Raw 1 50 3  00 
R a w  1 570 00 

Ave 1 536 SO+ / - 37. 
B e t a  1 02 1  1 7  
R a t i o  I 00 

Raw 
Raw 
Raw 

Ave 
B e t a  
R a t i o  

496 1 0  
500 20 
509 1 0  

50 1 .  80+/- 1 7.  
4 5  43 

1 00 

Ratu 2084 00., 
Raw 1 830 00 
Raw 1 895 00 

Ave 1 862 SO+ / - 27. 
B e t a  1 333 77 
R A t i o  00 

9 FRONT R a w  836 90 
Raw 844 SO 
R a w  875 80 

9 BACK 

Ave 852 40+ / - 27. 
B e t a  5 7  35 
R a t i o  1 00 

Raw 3888 00 
Raw 3560 00 
Raw 5626 00 

Ave 4358 00+ 1 -257. 
B e t a  3420 77 

R a t  1 o 1 00 

. 005" 112 
( nc l 

0 00 
0 00 
0 00 

0 00+ 1 - 0"1. 
0 00 

0 0000 

0 .  00 
0 00 
0 00 

0 .  00+ 1 - 07. 
0 00 

0 0000 

0 .  00 
0 00 
0 00 

0 0 0 + 1 - 07. 
0. 00 

0 0000 

0 00 
0. 00 
0 00 

0 .  00+ 1 - 0)(. 
0 00 

0 0000 

0 00 
0. 00 
0 .  00 

0 00+ 1 - 07. 
0 00 

0. 0000 

0 00 
0 00 
0 00 

0 00+1 - 0/. 
0. 00 

0 0000 

( • t n d 1 c a t P. s  a l' P J t? C t P d f l 1 e r  ) 

SUMMARY OF DOS I ME T E R  READI NGS 

. 0 1 0 " 113 
( n c  l 

0. 00 
0 00 
0 00 

0. 00+ 1 - 07. 
0 00 

0. 0000 

0 00 
0 .  00 
0 00 

0 0 0 + 1 - 0% 
0 00 

0. 0000 

0 .  00 
0 .  00 
0 .  00 

0 .  00+ 1 - 01. 
0. 00 

0. 0000 

0 00 
0 00 
0 .  00 

0 .  00+ 1 - 07. 
0 .  00 

0 0000 

0 00 
0 00 
0. 00 

0 00+ 1 - 0% 
0 00 

0 0000 

0 00 
0 00 
0 .  00 

0 0 0 + 1 - 0% 
0 00 

0 .  0000 

020 " 114 
< nc l 

4 5 1  00 
464 30 
4 4 5 .  80 

453 70+ / - 2% 
0 00 

0 0000 

634 70 
6 1 1 00 
635 50 

627 07 + / - 2Y. 
1 1 1  73 
0 .  1 094 

472 60 
452 40 
4 7 5  50 

466. 8 3 + / - 37. 
10 4 7  

0 .  2304 

6 1 6 . 30 
574 60 
625 80 

605 57+ / - 4% 
7 6 .  83 

0 .  0576 

883 80 
8 5 5 .  20 
842 00 

860. 33+ / - 27. 
6 5  28 

1 .  1 :J83 

929. 80 
9"10 90 
997 60 

969 43+/ ·· 4% 
32 20 

0 0094 

. 032 " 11 5  
( TI C  ) 

4 8 1  60 
464 60 
469 80 

472. 00 + / - 27. 
0 00 

0 . 0000 

543 00 
58?. 60 
533 1 0  

552 90+ / - 57. 
37. 57 

0 .  0368 

4 5 1  60 
480 4 0  
450 90 

460 9 7 + / - 4 %  
4 60 

0 1 0 1 2  

604.  3 0  
604. 3 0  
649.  80 

6 1 9 .  4 7 + / - 47. 
90. 7 3  

0 . 0680 

807 00 
833. 70 
88 1 .  30 

840. 6 7 + / - 47. 
4 5  62 

0 7954 

933. 60 
904 4 0  
9 2 1  7 0  

Q \ 9 . 90+ / - 2 7.  
0 0 0  

0 0000 

. 064 " 116 
( n c  l 

0 00 
0 00 
0 0 0  

0 0 0 + 1 - 0 %  
0 0 0  

0. 0000 

0 .  00 
0 .  00 
0 .  0 0  

0 . 0 0 + 1 - 0% 
0 . 0 0  

0 .  0000 

0 00 
0 00 
0 0 0  

0 00+ 1 - 0% 
0 00 

0 .  0000 

0 00 
0 .  00 
0 . 00 

0 .  00+1- OY. 
o.  oq 

0 .  0000 

0 .  00 
0 .  00 
0 00 

0 00<· 1 - OX 
0 .  00 

0 .  0000 

0 00 
0 .  00 
0 00 

('I 00<· 1 - ox 
0 00 

0 0000 

1 2 5 "  11 7  
( n r  > 

458 20 
490. 40 
486. 20 

478. 27+/- 4 %  
0 . 0 0  

523. 6 0  
� 04 80 
:; 1 7 . 60 

5 1 5. 33+ / - 27. 
0. 00 

4 5 4 .  40 
4 6 1 . 30 

_45::J . 4.0. 

4 56 .  3 7 + / - I X  
0 .  00 

536. 90 
524 . 20 
525. 1 0  

528. 7 3 + / - I X  

CL_OQ __ . __ _ 

7 1 4 .  40• 
782. 20 
807. 90 

795.  05+/- 27. 
0 . 00 

920. 26 
940 00 
9 5 1 .  50 

937. 23+/-· 2X 
0 .  00 



P r e -G r o s s  D e c o n t a m i n a t i o n E x p e r i m e n t .  e x p o s e d  1 2 / 8 1  < TL O  s e t  • 1  J 

Do s i m E' t e r MYLAR Il l  
( n c ) 

1 0  F R ONT R a '" 
R a w  
R a w  

I 0 2  
0 9 '1  
0 9 6  

1 0  BACK 

I I  FRONT 

I I  BACK 

Avf! 
B e t a  
R a t i o  

R a w  
R a w  
R a w  

A v e  
B e t a  
Ra t i o  

R a w  
R a w  
R a w  

A v e  
B e t a 
R a t t o  

R a w  
R a w  
R a w  

0 99+ / - 3/. 
0 0 7  

0 0  

0 1  
1 0 1  
0 .  97 

0 99 + / - 2/. 
0 08 

00 

362 70 
375 20 
36 1 00 

366 30 � / - 2/. 
0 00 

00 

356 4 0  
3 6 3  7 0  
3 7 3  50 

Ave 364 53+ / - 2/. 
B e t a  0 00 
R a t i o  00 

12 FRONT Kaw 305. 20 
R a w  3 5 7  90 
Raw 334.  30 

12 BACK 

A v f!  332 4 7 � / - 8/. 
B e t a  6 7  7 7  
R a t i o  1 00 

R a w  3 3 6  0 0  
Raw 5 1 1 20 
Raw 466 70 

Avf! 437 97+ / -2 1 /.  
B e t a 1 4 8  63 
R a t i o  1 00 

005" 112 
( n c ) 

0 00 
0 00 
0 .  00 

0 .  00+ 1 - 01. 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 00+ 1 - 01. 
0 00 

0 0000 

0 .  00 
0 .  00 
0 00 

0 .  00+ 1 - 01. 
0 00 

0. 0000 

0 00 
0 00 
0. 00 

0 00 + 1 - 01. 
0 00 

0 0000 

0 .  00 
0 00 
0 .  00 

0 .  00+ 1 - 01. 
0 .  00 

0. 0000 

0 .  00 
0 .  Q(J 
0 00 

0 00+ 1 - 01. 
0 00 

0 0000 

( • i n d 1 c a t e s  a T P. J e t t e d  f l 1 P r ) 

SUMMAR Y OF DOS I ME T E R  R E AD I NG S  

0 1 0 "  113 

( n c ) 

0 00 
0 00 
0 00 

0. 00+/ - 01. 
0 00 

0 0000 

0 .  00 
0 .  00 
0. 00 

0 00• 1 - 01. 
0 00 

0 .  0000 

0 .  00 
0 .  00 
0 .  00 

0. 00+ / - 01. 
0 .  00 

0.  0000 

0 00 
0 00 
0 00 

0 .  00• 1 - 01. 
0 00 

0 0000 

0 00 
0 00 
0. 00 

0 .  00+ 1 - 01. 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 .  00+ 1 - 01. 
0 00 

0 0000 

020" tt4 
( n r ) 

0 93 
0 93 
0 96 

0 94 + / - 2/. 
0 02 

0 2548 

0 90 
0 94 
0 94 

0 9 5+ / - 3 /.  
0 0 4  

0 5000 

342 1 0  
345 30 
3 1 0 .  70* 

343 70+/- 1 1.  
0 0 0  

0 .  0000 

367 1 0  
372 1 0  
3 4 5 .  2 0  

3 6 1  4 7 + / - 4/. 
0 00 

0 0000 

294 . 60 
294 70 
3 1 7  70 

302. 33+ / - 4/. 
37 63 

0 5553 

300 40 
304 90 
304 1 0  

303 1 3 + / - 1 /.  
1 3  80 

0 09:?8 

032" • s  
( n r ) 

0 92 
0 92 
0 95 

0 93+ / - 2/. 
0 0 1  

0 1 1 5 4 

0 92 
0 90 
0 94 

0 92• 1 - 2/. 
0 00 

0 0500 

402 0') 
:382 30 
386 6 0  

3 9 0  30+ / - 3/. 
3 1 0  

0 0000 

388. 60 
404 30 
4 1 6  00 

402.  97+ / - 3/. 
0. 00 

0 .  0000 

308 80 
292 00 
303 80 

30 1 53+ / - 3/. 
36 83 

0 .  5435 

2 7 5  90 
259 00 
282. 9 0  

272 60+ / - 51. 
0 00 

0 .  0000 

064 " 116 
( n c  J 

0 00 
0. 00 
0 00 

0. 00 + 1 - 01. 
0 00 

0 0000 

6. 00 
0 00 
0 00 

0 00• 1 - 01. 
0 .  00 

6 0000 

0 00 
0 00 
0 00 

o oo � t - or. 
0 .  00 

0 0000 

b. cib 
0. 00 
0 00 

0. 00+ 1 - 01. 
0 00 

b 0000 

0 .  00 
0 00 
0. 00 

0 00+ 1 - 01. 
0 .  00 

0 0000 

o cia 
0 00 
0 00 

0 00+ 1 - 0/. 
0 00 

0 0000 

1 25 "  it7 
( nc > 

0 92 
0 92 
0 93 

0 92 + / -- 1 f. 
0 00 

0 92 
0 92 
0 90 

0 9 1 + / - 1 /.  
0 00 

372 1 0  
394 00 
39:l 50 

387 20+ / - 3/. 
0 00 

426-:-26 
406 80 
409 30 

4 1 2  1 0+ / - 2/. 
0 00 

270 30 
263. 30 
260 50 

264 70+ / - 2/. 
0 00 

284 60 
287 4 0  
2 9 6  0 0  

2 8 9 .  33+/- 2/. 
0. 00 



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

P r e - Gr o s s  D e c o n t am i n a t i o n E x p e r i me n t .  e x p o s � d  1 2 / 8 1  < T L D  s e t  # l l 

D o s i me t e r  MYLAR # 1  
< n c  l 

1 3  FRONT R a w  183 50 
Raw 1 8 1  90 
Raw 1 86. 20 

1 3  BACK 

14 FRONT 

14 BACK 

A v e  1 83 87+/- 1 %  
B e t a  8 6  02 
R a t i o  I 00 

R a w  121  50 
Raw 1 1 7 70 
R a w  1 1 9.  1 0  

A v e  1 1 9 43+/- 2% 
B e t a  20 22 
R a t i o  1 .  00 

R a w  
R a w  
R a w  

A v e  
B e t a  
R a t i o  

R a w  
R a w  
Raw 

396 00 
427 80 
433. 20 

4 1 9.  00+ / - 5X 
64. 37 

I 00 

367 40 
347 70 
34 1 . 20 

Ave 352 10+/- 4X 
B e t a  8 50 
R a t i o  I .  00 

1 5  FRONT Raw 2937 00 
R a w  2989 00 
R a w  2952. 00 

1 5  BAC�. 

Ave 2959. 33+/- I X  

B e t a  1 6 1 1 83 
R a t i o  I QO 

Raw 4828 00 
R a w  5054 00 
R a w  4875 00 

A v e  4 9 1 9  00+ /- 2X 
B e t a  3286 33 
R a t i o  I 00 

005" #2 
( nc l 

0 00 
0 . 00 
0. 00 

0. 00+1- OX 
0. 00 

0 .  0000 

0. 00 
0 . 00 
0. 00 

0 00+1 - 0% 
0 .  00 

0 .  0000 

0 00 
0. 00 
0. 00 

0 00+ 1 - OX 
0. 00 

0. 0000 

0 00 
0. 00 
0. 00 

0. 00+1 - OX 
0.  00 

0. 0000 

0 . 00 
0. 00 
0 00 

0 00+1- OX 
0. 00 

0. 0000 

0 . 00 
0 . 00 
0 00 

0 00+1- 0% 
0 00 

0. 0000 

( * i n d i c a t P s  a r e J P C t e d  f l i e r ) 

SUMMARY OF DOS I METER R E AD I NGS 

. 0 1 0 "  #3 
( n c ) 

0. 00 
0 00 
0. 00 

0. 00+/ - ox 
0. 00 

0 . 0000 

0. 00 
0. 00 
0. 00 

0. 00+1- ox 
0. 00 

0 . 0000 

0. 00 
0. 00 
0. 00 

0. 00+1 - OX 
0.  00 

0. 0000 

0. 00 
0. 00 
0. 00 

0. 00+1 - ox 
0.  00 

0. 0000 

0. 00 
0. 00 
0. 00 

. 020" #4 
< n c  l 

1 1 1  40 
1 09 1 0  
1 1 2. 00 

1 1 0 83+/- 1 %  
1 2 .  99 

0 1 5 1 0  

9 8  50 
97. 64 
97. 40 

97.  85+/- I X  

0.  00 
0. 0000 

366 00 
385 50 
379 70 

377 07+/- 3i( 
22. 43 

0 .  3485 

335. 60 
348. 50 
324 . 70 

336. 27+/- 47. 
0. 00 

0 .  0000 

2938 00 
2873. 00 
2798 00 

0. 00+1 - OX 2869. 67+/- 2% 
0. 00 1 522. 1 7  

0 .  0000 0. 9444 

0. 00 
0 00 
0 00 

3368. 00 
3079 00 
3 1 1 2 00 

0. 00+1 - Oi( 3 1 86 33+ / - 5% 
0 00 1 553 67 

0. 0000 0 4728 

. 032 " #5 
< n c  l 

1 03 .  00 
99.  26 

1 03 .  50 

1 0 1 .  92+ / - 2X 
4. 07 

0. 0474 

98. 28 
97.  88 
96. 98 

97.  7 1 + / - I X  
o . .  oQ ·­

o. oooo 

365. 90 
365. 20 
359. 1 0  

363. 40+ / - I X  
8 .  7 7  

0 1 362 

362 80 
356. 70 
347.  20 

355. 57+/- 27. 
I I .  97 

I .  4078 

1 352. 00 
1 362. 00 
1 537.  OO• 

1 357. 00+/ - I X  
9 .  50 

0. 0059 

1 497.  00 
1 354. 00* 
1 533.  00 

1 5 1 5 . 00+ / - 2i( 
0 00 

0. 0000 

. 064"  #6 
< nc J 

0. 00 
0 .  00 
0. 00 . 

0 . 00+1- Qi( 
0 . 00 

0 . 0000 

0. 00 
0 . 00 
0 .  00 

0. 00+1 - 07. 
Q _OO 

0. 0000 

0. 00 
0. 00 
0 . 00 

0 . 00+ 1 - ox 
0. 00 

0 .  0000 

1 25 " _ #7 _ _ 

( n c l 

97. 48 
96. 79 
99 .... 2L. 

97. 85+/- I X  
0.  00 

97. 92 
99. 0 1  

1 00.  70 

99 . 2 1 + / - I X  

0 00 

346. 1 0  
356 . 30 
-�6 t 59 - . 

354. 63+/ - 2i( 
0. 00 

0. 00 
0. 00 
0 . 00 

- -'3:35. b0 ·-----
3 5 5 .  1 0  
340. 1 0  

0 . 00+1 - 0% 343. 60+/- 3i( 
0. 00 --- · - ___ Q.,_QO _ _ _ _  _ 

0. 0000 

0 . 00 
0 . 00 
0. 00 

0 . 00+/- 0% 
0. 00 

0 . 0000 

0. 00 
0 00 
0 . 00 

0 00+ /- ox 
0 . 00 

0. 0000 

1 375 .  00 
1 320. 00 
� 472. 00• 

1 347.  50+/ - 3i( 
0 . 00 

1 642. oo · 
1 606 . 00 
1 650. 00 

1 632. 67+/ - l i(  
0 . 00 



P r � -Gr o s s  D e c o n t a m i n a t i or1 E x p e 1· i me n t ,  e ) p o s e d  1 2 1 8 1  < T L D  s e t  � 1 ) 

Do s i m e t er MYLAR ll 1  
( n c ) 

1 6  FRONT Raw 390 30 
Raw 3 9 9  40 
R a w  3 9 8  7 0  

1 6  B A C K  

A v e  396 1 3+ / - 1 'l.  

B e t a  3 7  60 
R a t i o  1 00 

Raw 37 8 60* 
R a w  4 1 7  80 
Raw 4 1 4  00 

A v e  4 1 5  90 + / - 1 'l.  
ll e t a  59 87 
R a t i o  00 

1 7  FRONT Raw 
Raw 
Raw 

1 4 3  
1 46 
1 .  42 

1 7  BACK 

Ave 
B e t a  
R a t i o  

R�w 
R a w  
Raw 

Ave 
B e t a  
R a t i o  

1 4 4 + / - 1 'l.  
0 .  23 

00 

44 
4 7  
4 0  

1 4 3 + / - 3�. 
0. 1 7  

00 

1 8  FRONT Raw 664 80 
Raw 6 7 9  1 0  
Raw 692 00 

18 !lACK 

Ave 678. 6 3 + / - 2'l. 
ll e t a  98 . 80 
Ra t i o  1 .  00 

Raw 1 30 5  00 
Raw 1 1 3 5 . 00 
R a w  6 5 1  00 

Av� 1 030 33+/ -33% 
!l e t a  4 7 3  37 
Ra t i o  I 00 

. 0 0 5 "  ll2 
( n c ) 

0 00 
0 00 
0 00 

0 00+ 1 - O'l. 
0 00 

0 0000 

0 00 
0 00 
0 00 

0. 00<· 1 - O'l. 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 00+ 1 - O'l. 
0 .  00 

0. 0000 

6 00 
0 00 
0 00 

0 00+ 1 - O'l. 
0 00 

ci. 0000 

0 00 
0 .  00 
0 .  00 

0 .  0 0 + 1 - O'l. 
0 .  00 

0. 0000 

0 00 
0 00 
0. 00 

0 00+ / - O'l. 
0 00 

0 0000 

SUMMARY OF DOS I ME TER READ I NG S  

. 0 1 0 "  ll3 
< n c ) 

0 00 
0 00 
0. 00 

0 .  00+ 1 - O'l. 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 00 + 1 - O'l. 
0 00 

ci 0000 

0. 00 
0. 00 
0 00 

0 00+ 1 - O'l. 
0 .  00 

0 0000 

0 00 
0. 00 
0. 00 

0 00• /- 0�. 
0 00 

6.  0000 

0 00 
0 00 
0 00 

0 00+ 1 - 0�. 
0. 00 

0 0000 

0 00 
0 .  00 
0. 00 

0 .  00+ 1 - O'l. 
0 00 

0 0000 

020" ll 4  
( n c: ) 

374 70 
3 8 1  70 
352. 90 

369 77 .. /- 4 'l. 
I I  23 

0 2988 

362 . 00 
3 7 5  00 
369 80 

368 93+ / - 2�. 
1 2  90 

b. 2 1 55 

27 
20 
23 

1 23+ / - 3'l. 
0. 03 

0 1 1 1 1  

i .  2s 
I .  22 
1 28 

1 25+ / - 3 /.. 
0 00 

0 0000 

589 60 
5 50 80 
577 40 

572. 60 .. /- 3'l. 
0 .  00 

0 .  0000 

582 70 
589 00 
587 70 

�e6 4 7 + 1 - t z  
29 50 

0 0623 

032 " li S  
( n c ) 

382 30 
360. 80 
38 1 60 

374 90+ / - 3'l. 
16 37 

0 4 3 5 3  

395 40 
367.  80 
36 1 80 

375. 00+ / - 5'l. 
1 8 .  97 

' 6. 3 1 68 

064 " 116 
( nc ) 

0 00 
0 00 
0 00 

0 00+ 1 - O'l. 
0 00 

0 0000 

6 00 
0 00 
0 .  00 

0 .  0 0+ 1 - O'l. 
0. 00 

6 0000 

1 2 5 "  ll7 
( n c ) 

3 5 3 .  30 
359 60 
362. 7 0  

358 53+/ - 1 'l.  
0 00 

364 . 96 .  
34 1 70 
36 1 50 

3 5 6 .  03+ / - 4'l. 
0 .  00 

I .  27 
I 1 9  
1 1 9  

0 .  0 0  1 .  23 
0. 00 1 .  1 4  
0 .  0 0  _ __ _ _ _ _ _ _1_:_25_ 

1 .  22+ / - 4% 
0 0 1  

0 .  0 3 5 1  

o.  0 0 + 1 - O 'l.  
0 .  0 0  

0 . 0000 

0 0 0  
0 .  0 0  
0 .  0 0  

1 .  22+ / - 1 'l.  0 .  0 0 + 1 - O'l. 
0. 00 0. 0 0  

6.  0000 . 6.  ooo<i' 

590 30 
588 60 
570 20 

583. 03+ / - 2'l. 
3. 20 

0 0324 

602 1 0  
595 1 0  
574 90 

590 70�· / - �% 
33 73 

0 07 1 3  

0 00 
0 0 0  
0 .  0 0  

0 .  0 0 + 1 - O'l. 
0. 00 

0. 0000 

0 .  00 
0 00 
0 .  00 

0 00<· 1 - O'l. 
0 0 0  

0 0000 

1 .  2 1 + / - 5% 
0 . 00 

��---- --
1 .  29 
1 .  2 6  

1 .  2b+ l - 2:< 
0 . 00 

622 . 90 
539 90 
576. 7 0  

579. 8 3 + / - 7 'l.  
0 . 00 

5 5 8 .  46 
5 5 7 .  50 
555. 00 

556. 9 7 + / - O'l. 
0 .  00 



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

co 

Pr e-Gr o s s  De c o n t am i n a t i o n E • p er i me n t .  � x p o • " d  1 2 / 8 1  < TLD • • t  Il l >  

Do s i me t er MYLAR Il l  
( n r.  > 

19 FRONT R a w  309 1 0  

R a w  285 60 

R a w  2 6 5  1 0  

1 9  BAC� 

21 FRONT 

21 BAC� 

Ave 286 60+ / - 8% 

B e t a  286 60 

R a t i o  I 00 

R a w  327 30 
R a w  336 1 0  
R a w  326 00 

A v e  329 8 0 + / - 2% 
B e t a  89 57 

R a t i o  00 

R a w  
R a w  
R a w  

3 1 5  60 
3 1 3  40 

321 30 

A v e  3 1 6 . 7 7 + / - , z  
B e t a  6 1  40 

R a t i o  I 00 

R a w  866 6o 
R a w  1 1 44 00 
Raw 1 032 00 

A v e  1 0 1 4  20+ / - 1 4% 

B e t a  760 30 
R a t i o  1 00 

23 FRONT R a w  3 1 9 7 .  00 
Raw 3234. 00 
R a w  3005 00 

23 BAC� 

A v e  3 1 4 5 .  33+/- 4% 

B e t a 0 00 
R a t i o  00 

Raw 6466 00 
R a w  6935 00 

R a w  66 1 8  00 

Ave 6673 00+ / - 4% 

B e t a 338 1 00 
R a t i o  00 

0 0 5 "  11 2  

( n c ) 

0. 00 

0 00 

0 .  00 

0 .  CO+ / - 0% 

0 .  00 
0. 0000 

0 00 
0 00 
0 00 

0 .  00+ 1 - 0% 
0 .  00 

0 0000 

0 .  00 
0 .  00 
0 00 

0 . 00+ • · - OX 
0. 00 

0 0000 

0. 00 
0. 00 

0 .  00 

0. 0 0 + 1 - ox 
0 .  00 

0. 0000 

0 .  00 
0 00 

0 .  00 

0 .  00+1- ox 
0 00 

0. 0000 

0 .  00 
0 00 
0. 00 

0. 00+1- ox 
0 00 

0 0000 

SUMMARY OF DOS I METER READ I NGS 

. 0 1 0 "  113 
( n c ) 

0 00 

0. 00 

0 00 

0 .  00 + 1 - OX 

0. 00 

0 .  0000 

0. 00 

0 00 
0 00 

0 . 00+1- 0% 
0. 00 

6.  0000 

0. 00 
0 . 00 

0 00 

0 00+ 1 - ox 
0. 00 

o . ocoo 

0. 00 
0 . 00 

0 . 00 

0 .  00+ 1 - ox 
0 00 

0 .  0000 

0 . 00 
0 .  00 

0 .  00 

020" 114 

( n c ) 

238. 80 
253.  1 0  

226. 80 

239 5 7+ / - 5% 

239 57 
0. 8359 

227 7 0  
234 20 
243 00 

234 97+ / - 3% 
0 .  00 

0. 0000 

269 00 
2 5 1 . 80 

2 6 1  60 

260 8 0 + / - 3% 
5 .  4 3  

0 .  0885 

27o oo 
260. 80 

268. 60 

266. 4 7 + / - 2X 

1 2. 57 

0 .  0 1 65 

4928. 00 

5256 00 

4939 . 00 

. 032" 115 
( n c ) 

2 3 5  50 

2 4 7  4 0  

2 4 7 .  8 0  

2 4 3 .  57+ / - 3 X  

243.  5 7  
0 .  8 4 9 8  

227 60 
2 4 5  1 0  
2 :"! 1 . 80 

234. 8 3 + / - 4X 

0 .  00 
0 .  0000 

269 70 
258 90 
267. 1 0  

2 6 5 .  2 3 + / - 2X 
9 .  8 7  

0 1 607 

254. 4o 
2 4 4 .  00 
2 6 4 .  70 

2 5 4 . 37+ / - 'I X  
0 .  4 7  

0 .  0006 

5563 00 
5228 . 00 

507 4 .  00 

0 00+ 1 - OX 504 1 .  00+ / - 4 X · 5288. 33+ / �  5% 

0 00 1 835. 33 2082. 67 

0 . 0000 0 0000 0 .  0000 

0. 00 
0. 00 

0 .  00 

0 00+ 1- ox 
0 .  00 

0 . 0000 

9283. 00 

9006. 00 
9024. 00 

9 1 04 33+ / - 2X 

58 1 2  33 
' .  7 1 9 1  

760 1 00 
8 0 1 2 .  00 

7566 00 

7 7 2 6 .  33+ / - ::1. 
4 4 3 4 .  3:3 

I 3 1 1 5  

. 064 " 11 6  
( n c  > 

0. 00 
0. 00 

0 .  00 

0 00+ 1 - 0% 
0 00 

0.  0000 

0 00 
0 00 
0 00 

0 00+1 - ox 
0 00 

0 . 0000 

. J 25 "  117 
< n c  > 

0. 00 

0 .  00 
P .• PO . 

0 . 0 0 + / - ox 
0 . 00 

234.  70 
243. 60 

242 40 

240. 2 3 + / - 27. 
o __ oo. _ _ _  _ 

267 . 80 

249. 30 
0 00 
0. 00 
0 .  00 ·- _____ 249_,_ .0.0. 
0 .  00+ 1 - OY. 
0 .  0 0  

0 0000 

2 5 5 .  37+ / - 4Y. 
0. 00 

o.· oo-·-- -- · - ·-·· 
0 .  00 

255. eo---- -

257 . 1 0  

0 . 00 

0 .  00+ 1 - OY. 
0. 00 

0 . 0000 

0.  00 
0 . 00 
0 .  00 

248. 80 

253. 90+/- 2X 

_ _  O._OQ _______ _ 

3224. 00 
322 1 .  00 
3 1 72._<?0 __ _ _ .. . 

0. 0 0 + 1 - OX 320 5 . 6 7 + / - I Y.  
0 .  00 0.  00 

0 0000 

0 . 00 
o. 00 

0 00 

0. 0 0 + 1 - ox 
0. 00 

0. 0000 

3 564 .  <ioi' · 
3222. 00 
3362. 00 

3292 . 00+/- 3'Y. 
0. 00 



P r e -Gr o s s  D e c o n t am i n a t i o n E < p e r i m e n t .  e x p o s e d  1 2 / 8 1  < TLD s e t  ll l ) 

SUMMARY OF DOS I METER READ I NGS 

D o s i me t e r MYLAR # 1  
( n c ) 

25 FRONT Raw 923 60 
R a w  9 4 1  90 
R a w  9 4 2  60 

25 BACK 

26 FRONT 

26 BACK 

Ave 936 0 3 + / - 1 %  
B e t a  3 8  80 
R a t . o  00 

R a w  942 00 
R a w  9 4 1  90 
Raw 9 1 9 ,  30 

Av e 934 4 0 + / - 1 %  
B e t a  1 1 4 1 3  
Ra t i o  00 

Raw 
Raw 
R a w  

A v e  
B e t a  
R a t i o  

426 80 
4 1 6  80 
397 40 

4 1 3 .  6 7 + / - 4% 
237 1 0  

I 00 

R a w  232 1 0  
Raw 2 3 3  00 
R a w  226 40 

A v e  2 3 0 .  50+ / - 2 %  
B e t a  4 1  73 
Ra t i o  I 00 

27 FRONT R a w  1 87 30 
R a w  1 54 4 0 •  
Raw 1 92 .  9 0  

2 7  BACK 

Av e 1 90 1 0+ / - 2% 
B e t a  I I  37 
R a t i o  00 

R a w  1 59 70 
R a w  1 5 5. '70 
Raw 1 57 7 0  

A v e  1 57 ,  7 0 + / - 1 %  
B e t a  0 00 
R a t i o  1 00 

005" 112 
( n c  l 

0 00 

0 00 
0 00 

0 00+ 1 - 0% 
0 00 

0 0000 

6 66 
0 00 
0. 00 

0 00+ 1 - 0% 
0 00 

6 0000 

0. 00 
0. 00 
0 .  00 

0 00+ 1 - 0% 
0 00 

0 0000 

6 00 
0 00 
0 00 

0 00+1- 0% 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 00+ 1 - 0% 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 00+ 1 - 0% 
0 00 

0 0000 

( * i n d i c a t e s  a t" e J • c t e d  f l 1 e r ) 

' 0 1 0 "  11 3  
( n c ) 

0 00 
0 00 
0 00 

0 00+ 1 - 0% 
0 00 

0 0000 

0. 00 
0 00 
0 00 

0 00+1 - 0% 
o. 00 

0. 0000 1 

0. 00 
0 00 
0. 00 

0 00+ 1 - 0% 
0. 00 

0 . 0000 

0 00 
0 00 
0 00 

0. 00+ 1 - 0% 
0. 00 

0 0000 

0 00 
0 00 
0 00 

0 00+ 1 - 0% 
0 00 

0 0000 

0. 00 
0 .  00 
0 00 

0 00+ 1 - 0% 

0 00 
0 0000 

0 2 0 "  11 4  
< n c  > 

809 80 
8 1 1  30 
840 30 

820 4 7 + / ·- 27. 
0 00 

0 .  0000 

836 20 
868 20 
878 00 

860 80 + / - 3% 
40 53 

0 .  3 5 5 1 

1 98 00 
1 9 5  30 
205 20 

1 99 50+ / - 3% 
22 9 3  

0 0967 

1 82 b<i 
1 94 00 
1 9 7 50 

1 9 1 .  1 7 + / - 4 %  
2 4 0  

0 0575 

1 83 30 
1 72 40 
1 74 00 

1 76 57+ / - 3% 
0 00 

0 0000 

1 5 1  30 
1 56 50 
1 5 1 70 

1 53 .  ; 7 + / - 27. 
0 00 

0, 0000 

0:32 " # 5  
( n c  > 

94 1 70 
8 7 1  80 
930 60 

9 1 4  1 0 + 1 - 4 7. 
1 7  4 7  

0 4 502 

7oo 70 
740 30 
742 70 

7 2 7 .  90+ / - 3% 
0 00 

0. 0000 

1 92 60 
1 86 90 
1 87 .  70 

1 89 0 7 + / - 2% 
12 50 

0 0527 

i 86 90 
1 9 3  50 
1 83 80 

1 86 07 + / - 4% 
0 00 

b. 0000 

1 87 .  40 
1 84 20 
1 78 .  80 

1 83 .  4 7 + / - 2% 
4 7 3  

0 .  4 1 64 

1 59 20 
1 7 3 .  30 
1 68 .  80 

1 67 1 0 + / - 4% 
0 57 

0 0000 

064 " 11 6  
( n c  ) 

0 00 
0 0 0  
0 0 0  

0 00+ 1 - 0% 
0 0 0  

0 0000 

o ob 
0 0 0  
0 00 

0 .  00+/ - 0% 
0 .  00 

6 0000 

0 00 
0 00 
0 00 

0. 0 0+ 1 - 0% 
0 ,  0 0  

0 .  0000 

- 0  00 
0 .  00 
0 00 

0 .  0 0 + 1 - 0% 
0 00 

0 0000 

0 00 
0 .  0 0  
0 .  0 0  

0 .  0 0 + 1 - 0 %  
0 .  0 0  

0 .  0000 

0 00 
0 00 
0 00 

0 0 0 +· 1 - 0% 
0 .  0 0  

0 .  0000 

1 2 5 "  117 
< n c ) 

933 20 
884 30 
8 7 4  20 

897 23+ / - 4% 
0 00 

84 1 86 
823 00 
796 00 

820. 2 7 + / - 3% 
0 .  00 

1 8 1  40 
1 7 1  70 
1 76 . 6 0  

1 76 5 7 + / - 3 %  
0 00 

i 95 56 
1 8 1  4 0  
1 89 .  40 

1 88 .  7 7 + / - 4% 
0 .  00 

1 79 40 
1 79 . 70 
1 77 1 0  

1 78 7 3 • / - 1 %  
0 .  00 

1 63 b6 
1 70 50 
1 66 .  1 0  

1 66 .  53+ / -- 2% 
0 . 00 



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

P r � -Gr o s s  D � r. o n t a m i n a t i on E x p Pr i m e n t .  l' x p o s e d  1 2 / 8 1  < TL D  s e t  Il l > 

Do s i me t er 

29 FRONT 

29 BACK 

R a w  
R aw 
R aw 

Av� 
B e t a  
R a t i o  

Raw 
Raw 
R aw 

MYLAR Il l  
< n c  l 

78. 1 9  
78. 70 
74. 76 

77 ,  22+/ - 3% 
19. 29 

1 .  00 

62. 01 
59. 08 
58, 18 

AvP 59 76+ / - 3% 
ll e t a  5 09 
R a t i o  1 00 

30 FRONT Raw 1 00. 90 
Raw 1 00 60 
Raw 1 00. 60 

30 BACK 

Ave 1 00.  70+ /- 0% 
B e t a  4 1  73 
R a t i o  00 

Raw 
Raw 
Raw 

Ave 
B e t a  
R a t i o  

7 t  48 
71 72 
60 45* 

7 1 .  60+/- 0% 
1 3 .  85 

1 .  00 

34 FRONT R a w  107 70 
Raw 1 1 0. 20 
Raw 1 07 .  00 

34 BACK 

Ave 
Be til 
R a t i o  

Raw 
Raw 
Raw 

Av• 
B e t a  
R a t i o  

1 08, 30+/- 2% 
33. 79 

00 

7 1  42* 
78. 98 
82. 48 

80 73+ / - 3% 
5. 85 
I 00 

005 "  112 
( n c  l 

0. 00 
0. 00 
0. 00 

0. 00+1- 0% 
0. 00 

0. 0000 

0. 00 
0, 00 
0. 00 

0 00+1- 0% 
0. 00 

·a .  oo<io · 

0 00 
0, 00 
0, 00 

0. 00+1- 0% 
0. 00 

0. 0000 

0 00 
0. 00 
0. 00 

0. 00+/- 0% 
0. 00 

0 . 0000 

0. 00 
0 00 
0, 00 

0. 00+1 - 0% 
0 00 

0. 0000 

Q, 00 
0 . 00 
0, 00 

0 00+ 1 - 0% 
0 00 

0. 0000 

SUMMARY OF DOS I METER R E A D I NGS 

. 0 1 0 "  113 
< nc > 

0. 00 
0. 00 
0. 00 

0. 00+/- 0% 
0 .  00 

0 . 0000 

0. 00 
0 . 00 
0 . 00 

0 . 00+1 - 0% 
0 .  00 

0. 0000 

o. 00 
0. 00 
0. 00 

0. 00+/- O'Y. 
Q, 00 

0. 0000 

0. 00 
0. 00 
0, 00 

0 00+1- 0% 
0. 00 

0 , 0000 

0 . 00 
0 . 00 
0 ,  00 

0, 00+1- 0% 
0 00 

0. 0000 

0. 00 
0. 00 
0. 00 

0. 00+1- O'Y. 
0. 00 

0. 0000 

. 020" 114 
< n c  l 

61 22 
63 58 

. 63. 82 

62. 87+/- 2'Y. 
4 95 

0. 2564 

53. 64 
54. 8 1  
58. 57 

55.  67+/- 5% 
1 .  01 

0 1 983 

65. 34 
62. 85 
66. 86 

65. 02+ / - 3'Y. 
6.  05 

0 ,  1 449 

55. 74 
55 4 1  
56, 1 5  

5 5 .  77+/- 1 %  
0 . 00 

0, 0000 

8 1 , 7 1 
84, 40 
8 1 .  32 

82, 48+!- 2'Y. 
7. 97 

0. 2358 

72. 36 
71 46 
66, 48 

70. 1 0+ / - 5% 
0 ,  00 

0 . 0000 

' 032 " 115 
< n c l 

62. 53 
59 77 
62. 86 _ 

6 1 . 72+/- 3% 
3 79 

0. 1 966 

5 1 .  60 
56. 46 
54 . 9 1  

54.  32+/- 5'Y. 
0 . 00 

0. 0000 

64. 82 
6 1 .  9 1  
6 1 .  30 

62. 68+/ - 3% 
3 .  7 1  

0 .  0888 

53.  67 ' 
55 .  32 
55 .  99 

54 . 99+/- 2'Y. 
0. 00 

o. ooo<i 

83. 58 
eo. 82 
80. 60 

8 1 .  67+/ - 2'Y. 
7. 1 6  

0 .  2 1 1 9  

69. 95• 
6 5 . 26* 
77, 79• 

0 ,  00+1 - 9% 
0 . 00 

0. 0000 

' 064 " !16 
< n c  l 

1 25 "  _117 
( n c l 

57. 89 
60. 29 

0 .  00 
0. 00 
o. oo __ - --·- __ 5�. #� -- - -- ---- . 

0. 00+ 1 - 0% 
0. 00 

0 . 0000 

0 .  00 
0. 00 
0. 00 

57, 93+/- 4'Y. 
0 . 00 

55. 4 1  
54. 22 
54. 36 

0 .  00+/- 0% 54. 66+/ - 1 'Y.  
o. oq ___ ____ O,_QQ _____ _ _ 

0. 0000 

57. 37 
59. 59 

0. 00 
0. 00 
0 .  00 __ __ __ _;!�;> _ _  _ 

0. 00+1 - O'Y. 
0. 00 

0 . 0000 

58. 97+/- 2'Y. 
0, 00 

- o oo ----- · - - - -s-�;:a6- ___ . . __ ... .  · 

0. 00 58. 56 
0. 00 58. 64 

0. 00+/- 0% 
0. 00 

0. 0000 

0. 00 
0 .  00 
0. 00 

0. 00+/- 0% 
0. 00 

0 . 0000 

o.  oo 
0. 00 
0. ::>0 

0, 00+/ - 0% 
0. 00 

0. 0000 

57, 75+/- 3Y. 
___ Q_._ Q_Q ___ ----- -·· 

76. 76 
73, 4 5 

-- _..:?� - :3_1 _ _ _ _  - - ---
74. 5 1 + / - 3% 

0 . 00 

--74.'<>2 
74. 95 
75. 6b 

74. 88+/- 1 Y.  
. () . ()0 



�·.:. 

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

Pr e-Gr o s s  De c o n t a m i n a t i o n E x p er 1 m e n t .  e x p o s e d  1 � / 8 1  < TLD s e t  • t > 

SUMMARY OF DOS I ME TER READ I NGS 

D o s i m e t er MYLAR Il l  
( n c ) 

36 FRONT R a w  
R a w  
R a w  

5 9  92 
53 32• 
57 22 

36 BACK 

37 FRONT 

37 BACK 

A v e  58.  57+ / - 3Z 
B e t d  1 6 . 63 
R a t i o  1 00 

R a w  
Raw 
R a w  

4 0  81  
38 94 
38. 08 

Ave 39 28+/ - 4Z 
B e t a  2 46 
R a t i o  00 

R a w  2 1 0  40 
R a w  2 1 0  90 
Raw 2 1 6  30 

Ave 2 1 2  53+/- 2% 
B e t a  6 2  70 
R a t i o  1 .  00 

Raw 9 5 0  7Q 
R a w  8 1 9 60 
R a w  866 60 

Ave 878 97+/- 8Z 
ll e t a  7 1 4  7 3  
Ra t i o  1 00 

39 FRONT Raw 
Raw 
Raw 

67 74 
69. 20 
74 58• 

39 BACK 

Ave 68 47+/- 2Z 
B e t a 1 2  93 
R a t i o  1 00 

R a w  
R a w  
R a w  

68 23• 
62 86 
6 1  50 

A V P  62 1 8+ / - 2% 
D e t a  9 1 0  
R a t i o  I .  00 

005" 112 
( nc l 

0 00 
0 00 
0. 00 

0. 00+1 - oz 
0 00 

'- 0000 

o bo 
0 00 
0 00 

0 00 +1 - 0% 
0. 00 

6" 0000 

0. 00 
0 00 
0 00 

0. 00+ 1 - 0% 
0 00 

0 0000 

6 cici 
0 00 
0 00 

0. 00+ 1 - 0% 
0 00 

0. 0000 

0 00 
0 00 
0 00 

0. 00+ 1 - oz 
0 00 

0.  0000 

0 00 
0 00 
0 00 

0. 00+1- 0% 
0 00 

0 0000 

. 0 1 0 "  113 
( n c  l 

0 00 
0 00 
0 00 

0. 0 0 + 1 - O'Y. 
0 00 

0 0000 

0. 00 
0 00 
0.  00 

0 00+ 1 - 0% 
0 00 

o ooo6 

0 00 
0. 00 
0 00 

0. 00+ 1 - 0% 
0. 00 

0 . 0000 

0 00 
0 00 
0 00 

0. 00+ 1 - 0% 
0 .  00 

0. 0000 

0 00 
0 00 
0 00 

0 00+1 - 0% 
0 00 

0 .  0000 

0 00 
0. 00 
0. 00 

0. 00+1 - 0% 
0.  00 

0 0000 

020" # 4  
C n c ) 

45 37 
4 4  1 9  
4 8  39 

4 5  98+ / - 5% 
4 0 4  

0 2430 

36 :'it 
35 00 
36 45 

3 5  92+/- 2% 
0 00 

6 0000 

1 68.  80 
1 7 3  70 
1 7 1  50 

1 7 1  3 3 + / - I 'Y.  
2 1  50 

0 .  3429 

220 40 -
224 60 
223. 70 

222 90+ / - 1 %  
58. 67 

0.  0821 

56 82 
56 ::15 
60. 79 

57 9 5 + / - 4% 
2 4 1  

0 .  1 866 

55 5 5  
57 22 
50 80* 

56 39+ / - 2'Y. 
3 30 

0 _ 3628 

032" 115 
( n c ) 

40 76 
40 34 
42 85 

4 1  32+/- 3% 
0 00 

0 0000 

33 52 
32 92 
32 56 

3 3 .  00+/- l Z  
0 00 

6. 0000 

1 64 .  eo 
1 60 50 
1 55 eo 

1 60 37+ / - 3'Y. 
1 0. 53 

0.  1 680 

244 90 
254 90 
235 00 

244 93+/- 4Z 
eo 10 

0 1 1 29 

56 64 
60 37 
58 84 

se. 62+/ - :n 
3 08 

0 2379 

54.  12 
52 75 
57 78 

54 88+ / - 5% 
I 80 

0 1 977 

064 " 116 
( n c ) 

0. 00 
0 00 
0 00 

0 00 +1- O'Y. 
0 00 

0 0000 

6. bo 
0 00 
0. 00 

0 00+ 1 - O'Y. 
0 00 

6 0000 

0 00 
0 00 
0. 00 

0 00<- / - O'Y. 
0 00 

0. 0000 

6 00 
0 00 
0 00 

0 00+ / - O'Y. 
0. 00 

5- oboo· 

0 00 
0 00 
0. 00 

0 . 00 •1- oz 
0. 00 

0. 0000 

0 00 
0 00 
0. 00 

0. 00+ 1 - 0% 
0 00 

0 0000 

1 2 5 "  117 
( n c ) 

40 32 
4 1  48 
44 0 3  

41 94 + / - 5'Y. 
0 0 0  

36 62 
32 20* 
3 7 . 02 

36 82+/ - I 'Y.  
0 .  00 

1 54 .  1 0  
1 46 30 
1 49.  10 

1 49 .  83+ /- 3Y. 
0 .  00 

i69.3o __ _ 

1 57 .  eo 
1 65 .  60 

1 64 .  23+/ - 4)( 
0. 00 

57 . 9 1  
5 5  00 
53 7 1  

55.  54+ / - 4'Y. 
0 .  00 

54. 36 
51 8 1  
58 85• 

53 .  09+ / - 3'Y. 
0 00 



P r e - G r o s s  D e c o n t a m i n a t 1 o n  E x p e r i m e n t .  e x p o s e d  1 2/ 8 1  < TL D  s • t  Il l ) 

SUMMARY OF DOS l ME 1 E R  READ I NGS 

D o s 1 m e t e r  MYLAR Il l  
< n c  > 

40 FRONT R a w  260 50 
R a w  2 6 9  2 0  
R a w  2 6 9  20 

4 0  !lACK 

4 1  FRONT 

4 1  !JACK 

Ave 266. 30+ / - 2% 
!l e t a  52 . 55 
P a t i o  00 

Raw 1 4 7 8  00 
�aw 1 386 OIJ 
Raw 1 6 39 00 

Ave 1 50 1  00 + / - 9% 
!l e t a  1 2 70 00 
R a t i o  I 00 

Raw 
Raw 
Raw 

Av� 
!l e t a  
R a t i o  

509 60 
502 80 
523 50 

5 1 1 97+ /- 2% 
40 03 

I 00 

R a w  556 9 0  
R a w  5 4 7  10 
R a w  577 80 

A v e  560 60+/ - 3% 
B e t a  1 02 .  60 
R a t i o  I .  00 

43 F R ONT Raw 1 46 ! 0  
Raw 1 4 1 . 80 
R a•• 1 40.  50 

43 BACK 

AvP 1 42 80+/- 2% 
B e t a 59 96 
R a t i o  I 00 

R a w  1 04 10 
R a w  98 02 
Raw 99 82 

Ave 1 00 6 5 + / - 3% 
!l e t a  2 4  4 6  
R a t i o  00 

. 005" 112 
( nc ) 

0 00 
0 00 

0 .  00 

0 00+ 1 - 0% 
0 00 

0 0000 

0 00 
0. 00 
0 00 

0 00+· 1 - 0% 
0. 00 

0 .  0000 

0 00 
0 00 
0 .  00 

0 00+ 1- 0�. 
0 00 

0 0000 

0 00 
0 .  00 
0 00 

0 00+ / - 0% 
0. 00 

0 0000 

(, _ 00 
0 00 
0 00 

0. 00+ 1 - 0% 
0 00 

0. 0000 

0 00 
0. 00 
0 00 

0. 00 • 1 - 0% 
0. 00 

0 0000 

( * i n d 1 c a t e �  a r e J e c t e d  f l i e r ) 

. 0 1 0 "  113 
( n t ) 

0. 00 

0 00 
0 00 

0 0 0 + 1 - 0% 
0 00 

0 0000 

0. 00 
0 00 
0 .  00 

0. 00+/ - 0% 
0. 00 

0. 0000 

0 00 
0 . 00 
0 00 

0. 00+1 - 0% 
0 00 

0.  0000 

0. 00 
0 00 
0. 00 

0. 00+1 - 0% 
0 00 

0 0000 

0 00 
0 00 
0 00 

0. 00+1 - 0% 
0. 00 

0 . 0000 

0. 00 
0. 00 

0 00 

0. 00+ 1 - 0% 
0 00 

0. 0000 

020 " 114 
( nc > 

206 60• 
1 90 40 
1 87 .  60 

1 89 00+ / - 1 %  
0 00 

0 .  0000 

288 80 
305 30 
296. 40 

296. 83+/- 3% 
65 83 

o .  ' > 5 t 8 - ·  

465. 50 
496. 80* 
445 60 

455 .  55+ / - 3% 
0 00 

0. 0000 

489 70 
4 70 70 
478 70 

479 70+ / - 2% 
2 1  70 

0 2 1 1 5  

9 1  1 4 * 
83 90 
83. 46 

83. 68+ / - 0% 
0 84 

0 .  0 1 40 

8 1  26 
78 62 
75 1 8  

78 3 5 + / - 4 %  
2 1 7  

0 .  0887 

. 032 " 115 
< n c ) 

1 86 20 
1 9 7  50 
1 94 .  60 

1 92 .  77+/- 3% 
0 00 

0 0000 

254. 30 
275. 50 
253. 70 

26 1 .  1 7+ / - 5% 

30, I ?  
0 0238 

483. 50 
479. 1 0  
502. 80 

488 47+/- 3% 
1 6 .  53 

0.  4 1 30 

469. 1 0  
460 1 0  
423 90* 

464. 60+ / - 1 %  
6 .  60 

0 0643 

79 .  1 4  
82. 4 8  
9 1  1 0* 

80 8 1 + / - 37. 
0. 00 

0. 0000 

7 4 .  42 
76 22 
70. 88 

73 84 + / - 47. 
0.  00 

0. 0000 

. 064 " 116 
( nc l 

0. 00 
0. 00 
0, _00.  

0 .  00+/- 0% 
0. 00 

0 0000 

0 00 
0. 00 
0. 00 

0. 00+1- 07. 
0 00 

0 0000 

0 00 
0. 00 

. .  0. 00 

0 . 00+ 1 - 07. 
0. 00 

0 . 0000 

0. 00 
0.  00 
0. 00 

0. 00+1- 0% 
0 00 

0. 0000 

0. 00 
0.  00 
0 00 

0. 00+1 - 0% 
0.  00 

0 . 0000 

0 . 00 
0 00 
0 00 

0 00+ 1 - 0�. 
0. 00 

0 .  0000 

1 2 5 "  117 
< n c  l 

2 1 3 .  50 
1 87 .  60* 
2 1 '1 _ 00 

2 1 3 . 75+/- 0 %  
0. 00 

238. 20 
226. 20 
228. 60 

23 1 .  00+ / - 3% 
0.  00 . .  

463. 1 0  
474.  50 

-- _47_§1. _�- -

47 1 .  93+ / - 2X 
0. 00 

466. 30 
450. 1 0  
457. 60 

4 58. 00+ / - 2% 
'.i QQ _ _ _ _ _  _ 

8�. 74 
86. 55 
79. 24 

82. 84+/ - 4X 
0 .  00 

78 38 
74.  53 
75 . 64 

76. 1 8+ / - 3% 
0. 00 



....... 
....... 
I-' 
w 

P r e -Gr o s s  D e c o n t am i n a t 1 o n E x p e r i me n t .  e x p o s e d  1 2 / 8 1  < TLD s e t  Il l > 

D o s i m e t e r  MYLAR Il l  
( n c  > 

44 FRONT R a w  1 5 1  90 
Raw 1 50 40 
Raw 1 43 60 

44 BACK 

4 5  FRONT 

4 5  BAC K 

Ave 1 48 63+ / - 3/. 
B e t a  55 8 4  
R a t i o  I 00 

Raw 388 70 
Raw 3/,8 30 
Raw 364 80 

Ave 373. 93+/- 3% 
B e t a  284 o2 
R a t i o  00 

R a w  
R a w  
R a w  

Av e 
B e t a  
R a t i o  

R a w  
Raw 
Raw 

1 1 2 80 
1 03 00* 
1 1 2 70 

1 1 2 .  75+/- 0% 
3 7  42 

I .  00 

86 8 t  
82. 7 1  
87 1 9  

Ave 85 57+/- 3% 
B e t a  I I  1 5  
Ra t i o  I .  00 

46 FRONT Raw 275. 20 
Raw 208 00 
Raw 307 50 

46 BACK 

Ave 263. 57+/ - 1 9% 
B e t a  8 9 .  63 
R a t i o  00 

Raw 1 238 00 
Raw 1 1 85 00 
Raw 1 1 2 7 00 

A�e 1 1 83 33+ / - 5% 
B e t a  1 0 1 8 .  97 
R a t i o  00 

005" 112 
( n c  ) 

0 00 
0 00 
0 00 

0 00+ / - 01. 
0 00 

0. 0000 

b 00 
0 00 
0 00 

0 00+ 1 - O'l. 
0 00 

6. 0000 

0. 00 
0. 00 
0 00 

0 .  00+ 1 - 0% 
0 00 

0 .  0000 

b 00 
0 00 
0 00 

0 .  00+ 1 - 0% 
0 00 

0 .  0000 

0 00 
0 00 
0. 00 

0 00+ 1 - 0)'. 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 00+ 1 - 01. 
0 00 

0 0000 

( * i n d i c a t @ �  a r e J e c t e d  f l i P r ) 

SUMMARY OF DOS I ME l E R  R E A D I NGS 

0 1 0 "  113 
( n c ) 

0 .  00 
0 00 
0. 00 

0 00+ 1 - 0% 
0. 00 

0 0000 

6 ob 
0 00 
0 .  00 

' 020" 114 
( n c ) 

92 2 =  
92 0 7  
_92 4 6  

9 2  26+ / - Oi'. 
0 0 0  

0 0000 

t H i i o  
1 1 0 1 0  
1 22 70• 

0 .  00+ 1 - 0% 1 1 0 1 0+ / - 0/. 
0 .  00 20 1 9  

6 0000 - 6 .  0 7 1 1  

0 . 00 
0. oc 
0. 00 

0 .  00+1- 0% 
0 .  00 

0. 0000 

o bo 
0 00 
0 00 

0. 00+ 1 - 0% 
0 00 

0 0000 

0 00 
0 00 
0 .  00 

0. 00+1- 01. 
0. 00 

0.  0000 

0 00 
0 00 
0. 00 

0. 00+ 1 - 0% 
0 00 

0 .  0000 

81 73 
82 56 
78. 1 3  

80. 8 1 + / - 3/. 
5 47 

0 1 463 

76 65 
7 7 .  62 
76 32 

76. 86+ / - 1 %  
2 4 5  

0 .  2 1 94 

1 8 5  50 
1 94 .  60 
1 84 .  80 

1 88 30+ / - 3/. 
1 4  37 

0 1 603 

228 1 0  
2 1 6  50 
2 1 4 .  30 

2 1 9 . 63 + / - 3% 
55 27 

0. 0542 

032" 11 5  
( n c ) 

96 26 
9 4  73 
96 04 

95 68+ / - 1 /.  
2 89 

0 0 5 1 1  

1 0 7  00 
1 02 1 0  
1 02 1 0  

1 03 73+ / - 3/. 
1 3. 82 

0. 0481 

81 4 5  
8 2  06 
80 69 

81 4 0 + / - II. 
6 0 7  

0 1 62 1  

j j  63 
7 7  00 
72. 1 8  

7 3 .  4 0 + / - ol /.  
0 .  0 0  

0 .  0000 

1 72. 30 
1 66 20 
1 5 7 80 

1 6 5 .  4 3 + / - 4/. 
0 00 

0. 0000 

1 96 .  40 
193 80 
204. 1 0  

198.  1 0 + / - 3% 
33 73 

0 033 1 

064 " 11 6  
( n c ) 

0 00 
0 00 
0 . 00 

0 00+ / - Of. 
0 00 

0 0000 

6 00 
0. 00 
0 .  00 

0 .  00+ 1 - Of. 
0. 00 

0 . 0000 

0 00 
0 00 
0. 00 

0 00+ 1 - 0% 
0. 00 

0. 0000 

- 6 00 
0. 00 
0 00 

0. 00+ 1 - 0% 
0 00 

0. 0000 

0 00 
0. 00 
0 00 

0 . 00+ 1 - 0% 
0 . 00 

0. 0000 

b. 00 
0 00 
0 00 

0. 00 > / - 0% 
0 00 

0 0000 

1 25 "  117 
{ n c ) 

88 58 
95 34 

-- 94 4 5  

92 79+ / - 4'l'. 
0 00 

- 89. 9 1 -
88 09 
91 7 3  

8 9  9 1 + / - 2% 
0. 00 

73. 35 
76. 77 
7 5 . 88 

7 5 .  33+/ - 2% 
0. 00 

-- -- 73.33 
76. 88 
73.  04 

7 4 .  42+/- 3% 
0 00 

1 76 90 
l bb .  60 
1 78 .  30 

1 73 . 93+ / - 4% 
0 .  00 

i 63 .  56 
169.  30 
1 60 .  30 

1 64 .  3 7 •·1 - 3Y. 
0.  00 



P r e - Gr o s s  D e r. o 1 1 t am i n a t i on E x r :.: r 1 me � . t .  e x p o s e d  1 2/ 8 1  < TLD s e t  4 H > 

Do s i me t e r MYLAR Il l  
( n c  > 

48 FRONT Raw 
Raw 
Raw 

6 8  67 
65.  0 1  
68. 39 

48 BACI'. 

Ave 67.  36+/- 3% 
B e t a  1 4  62 
R a t i o  1 00 

RahJ 
Raw 
Raw 

Ave 
B e· ta 
R a t i o  

6 1  67 
57. h3 
52 56 

57. 29·• 1 - 8% 
7. 29 

00 

49 FRDNT R aw 1 1 7 1 0 .  00 
Raw1 2600 . 00 
R aw 1 4 6 1 0  00 

49 llACI'. 

Ave 1 2973 33 • 1 - 1 1 %  
B e t a  8 1 30 00 
R a t i o  00 

Raw49580 00 
Raw53970 00 
R a w47020 00 

Av e 50 1 90 .  00+/- 7% 
B e t a 46434. 67 
R a t i o  1 00 

50 FRONT Raw 386 70 
Raw 3 8 3  90 
Raw 362.  30 

50 BACI'. 

Ave 377 63+ /- 4% 
B e t a  93. 87 
R a t i o  00 

t1aw 2 1 36 00 
Rato 1 99 1  00 
Raw 2049 00 

Ave 2058 67+/- 4% 
lJ P t a 1 777 77 
R a t 1 o  I 00 

. OCS " 112 
( n c ) 

0 00 
0. 00 
0 . 00 

0 00+/ - 0% 
0 co 

0. 0000 

0 00 
0. 00 
0 .  00 

0 .  00+/- 0% 
0 _ 00 

0. 0000 

0. 00 
0. 00 
0. 00 

0. 00+ / - 0% 
0. 00 

0. 0000 

0 00 
0. 00 
0. 00 

0. 00+/- 0% 
0. 00 

0 0000 

0. 00 
0 .  00 
0 00 

0 00+/- 0% 
0 00 

0 0000 

0. 00 
0 00 
0. 00 

0 00·• / - O'l. 
0 00 

0 0000 

SUMMARY OF DOS J METEP REAU J NGS 

. 0 1 0" 113 
( n c ) 

0. 00 
0. 00 
0. 00 

0. 00+/- O'l. 

0 .  00 
0. 0000 

0 . 00 
0. 00 
0 .  00 

0. 00+/- 0% 
q.  00 

0.  0000 

0. 00 
0 00 
0 .  00 

. 020 " 114 
( n c  > 

56. 97 
53. 30 
55 67 

55. 3 1 +/ - 3'l. 
2. 58 

0 1 763 

50. 1 3  
5 1  74 
52 70 

5 1 .  52+/- 3% 
.1 .. 52 

0 .  209 1 

3991 00 
4425.  00* 
4 1 07 .  00 

0. 00+/- 0 %  4044. 00+ / - 2 %  
0. 00 0. 00 

0. 0000 0. 0000 

0. 00 
0. 00 
0. 00 

1 0820 00 
1 0490. 00 

9225 00« 

0 . 00+ / - 0% 10655 .  00+ / - 2% 
0 .  00 6�99 67 

0. 0000 0 . 1 486 

0 .  00 
0. 00 
0. 00 

0. 00+ 1 - O'l. 
0. 00 

0. 0000 

0. 00 
0. 00 
0. 00 

0 00+ / - Ol'. 
0. 00 

0 0000 

280 1 0  
263 . 50 
260. 1 0  

270. 5 7 + / - 3 %  
0.  0 0  

0 .  0000 

3 5 5 .  60 
370. 1 0 
360. 40 

362 03t / - 2'l. 
81 1 3  

0 .  0456 

. 032" liS 
( n< > 

5 1  87 
54 .  0 5  
54 .  0 6  

53.  33+ / - 2 'l.  
0 5 9  

0 0405 

5 1 .  52 
48. 3 1  
5 1 .  0 1  

5 0 .  28+ / - 3% 
-- 9- 28 
0. 0384 

5838. 00 
5897. 00 
4400. 00* 

5867. 50+ / - 1 %  
1 024.  1 7  

0 .  1 260 

7 6 1 1 00 
7059 00 
7497. 00 

7389. 00+ / - 4% 
3633. �7 

0 . 0783 

2 7 5 . 00 
267. 1 0  
232. 70* 

27 1 .  05+/- 2'l. 
0 . 00 

0 .  0000 

332. 30 
308. 00 
338. 60 

326. 30+/- 5'l. 
45 40 

0 .  0255 

. 064 " 116 . 
I n c >  

0 .  00 
0. 00 

. 0, 00 ___ -

0. 00+/ - O'l. 
0 .  00 

0 . 0000 

0 . 00 
0. 00 
0. 00 

1 25 "  117 
( n c l 

53. 48 
4 7 .  38t> 
:n. '19 . 

52 . 7 4 + / - 2'l. 
0. 00 

5 1 .  22 
47. 94 
50. 84 

0 . 00+ / - 0% 50. 00+/ - 4% 

- - 9�QQ - -·- _ _ _ _9,_Q9 _ ____
_ -

0 . 0000 

0. 00 4 7 1 1 . 00 
0 .  00 5550. 00 
9 oo __ _ _ _ _ _ _ _ _  4i!�'L9.9 _____ __ __ 

0. 00+ / - 0% 4843. 33+ / - 1 �% 
0. 00 0. 00 

0 . 0000 

0. 00 
0 . 00 
0. 00 

3949. 00 
3597. 00 
3720. 00 

0 . 00+ / - 0% 3755. 33+ / - 5% 
0 00 _ __ _____ __9. OQ ____ __ _ _ 

"() 0000 

0 . 00 
0. 00 
0 . 00 

0. 00+ / - Ol'. 

0 00 
0. 0000 

0. 00 
0. 00 
0 00 

0. 00+ / - 0)(. 
0 .  00 

0 . 0000 

288. 00 
278. 80 
28�1-_:'19 .. __ . .  

283. 7 7 + / - 2% 
0 00 

:27if :Jo 
294 . 70 
269. 70 

280. 90+/- 5% 
0 .  00 



P r e -Gr o s s  D e c o n t a m i n a t i o n E x p e r i me n t .  e x p o s e d  1 2 / 8 1  < TLD s e t  # I )  

D o s i me t e r MYLAR Il l  
< n c ) 

5 1  FRONT Raw 1 1 2  80 
Raw 1 1 6 80 
Raw 1 1 6 80 

A v e  1 1 5 47+ / - 2% 
B e t a  3 7  67 
R a t i o  I .  00 

5 1  BACK
. R aw 

R a w  
R a w  

Ave 
B e t a  
Ra t .L u  

5 2  FRONT R aw 
R a w  
Raw 

-··-·-�--- · - . 

52 B ACI>( 
. 

Ave 
B e t a  
R a t i o  

Raw 
Raw 
Raw 

A v e  
B e t a  
R a t i o  

5 3  FRONT R a•• 
Raw 
Raw 

53 BACK 

Ave 
B e t a  
R a t i o  

Raw 
Raw 
R a w  

A v e  
B P t a  
R a t i o  

82 62 
78 50 
90 1 5  

83 76+/- 7% 
7 24 
I 00 

I .  53 
I .  6 1  
I .  5 1  

I 5 5 + / - 3 %  
0 .  25 

00 

2. 05 
2 09 
2 64* 

2 07+/- 2% 
0 8 1  
I .  00 

I .  45 
I 37 
I 39 

I 40+ / - 3% 
0.  28 
1 00 

44• 
58 
57 

1 57+ / - 0% 
0 5 1  
1 00 

005 " #2 
( nr > 

0. 00 
0 00 
0. 00 

0 00+ 1 - 0% 
0. 00 

0 0000 

6. ob 
0 00 
0. 00 

0. 00+ 1 - 0% 
0 00 

b 0000 

0. 00 
0.  00 
0 00 

0. 00+1 - 07. 
0 00 

0 0000 

b. bb 
0. 00 
0. 00 

0 00+1 - 0% 
0. 00 

b 0000 

0. 00 
0. 00 
0 00 

0. 00+1 - 0% 
0. 00 

0. 0000 

0 00 
0. 00 
0 00 

0. 00+1 - 0% 
0 00 

0. 0000 

( * i n d i c a t • �  a r e j @ C t � d  l l i � r ) 

SUMMARY OF DOS I METER READ I NGS 

0 1 0 "  113 
< n c  > 

0. 00 
0. 00 
0. 00 

0. 00 + 1 - 0% 
0 . 00 

0 .  0000 

0 .  66 
0 00 
0. 00 

0. 00+1 - 0% 
0.  00 

o b66o 

0. 00 
0.  00 
0 . 00 

0.  00+1 - 0% 
0.  00 

0 .  0000 

0 00 
0.  00 
0.  00 

0.  00• 1 - 0% 
0.  00 

0 0000 

0.  00 
0.  00 
0. 00 

0. 00+ 1 - 0% 
0.  00 

0. 0000 

0 00 
0.  00 
0.  00 

0.  00 + 1 - 0% 
0.  00 

0. 0000 

. 020" #'I 
( n c ) 

92.  28 
89. 5 1  
8 8 .  47 

90. 09+/ - 2X 
12 29 

0.  3263 

s i :- bs -
8 1  37 
77 99 

80. 35+/- 3)( 
3. 83 

- 0 5288 

I .  24 
I .  30 
I .  26 

I 26+/- 2% 
0 . 00 

0 . 0000 

i ' 37 
I .  29 
I .  28 

I 3 1 + / - 4% 
0. 05 

6. 0627 

I .  25 
1 24 

23 

24 + / - l Y.  
0 .  1 2  

0.  4 1 43 

t i3  
I 1 2  
I .  1 2  

I 1 4+ / - 3% 
0 08 

0 1 530 

032" # 5  
( n c ) 

83 42 
82 22 
85.  48 

83 7 1 + / - 2% 
5 9 1  

0 .  1 569 

76 66 ' 
74 23 
77 28 

73 .  84 + / - 57. 
0. 00 

· o. oooo 

28 
1 8  
28 

1 ::15+ / - 4% 
0 O,) 

0 . 0000 

j 35 
I 30 
1 .  2 5  

30+ / - 4% 
0. 04 

0. 6478 

1 06* 
1 .  1 8  
I .  1 5  

1 .  1 7+ / - 2% 
o. 04 

0 .  1 500 

I 1 6  
I 04* 
I ,  1 8  

1 7+ / - 1 7. 

0 I I  
0 2 1 40 

064 " #6 
( n c ) 

0 00 
0 00 
0. 00 

0.  00 • 1 - 07. 
0. 00 

0 0000 

6 00 
0. 00 
0 . 00 

0.  00+1- 07. 
0 00 

6 .  0666 -

0. 00 
0 00 
0. 00 

0. 00+1- 0% 
0 . 00 

0. 0000 

1 25 "  117 
< nc > 

79 07 
75 09 
79 23 

77 80+/ - 3'Y. 
0. 00 

'79: 42 
76 53 
73. 6 1  

76. 52+ / - 4'Y. 
0.  00 

1 34 
1 28 
I .  26 

I .  29+/ - 3'Y. 
0 00 

0 . 00 
0 . 00 
0.  00 

- - - -- T:-24 
I .  30 
I .  24 

0. 00+1- 0% 
0. 00 

0.-0000 

0. 00 
0 . 00 
0.  00 

0.  0 0 • 1 - 0% 
0 00 

0. 0000 

0 00 
0. 00 
0.  00 

0.  00+1 - 0% 
0 00 

0. 0000 

I .  26+/ - 3'Y. 
o_._oo 

1 .  1 2  
1 5  
1 0  

1 . 1 2 + / - 27. 

0. 00 

i .  04 
I .  20* 
I .  08 

1 .  06+/ - 3% 
0 00 

I 
• 

..... � � 

• ' t> -

. - � 



P r n -Gr o s s  D e c o n t am i n a t i o n E x p • r i m@ n t .  e x p o s • d  1 2/ 8 1  < TL D  s e t  • 1 ) 

D o s i m e t e r 

54 FRONT Raw 
Raw 
Raw 

54 BACK 

Ave 
!l e t a  
R a t i o  

R a w  
R a w  
R a w  

A v e  
B e t a  
R a t i o  

5 5  FRONT R a w  
R a w  
R a w  

55 BACK 

A v e  
!l e t a  
R a t i o  

R a w  
R a w  
R al.ll 

A v e  
B e t a  
R a t i o  

56 FRONT R a w  
R a w  
R a w  

56 B A C K  

Ave 
ll r t a  
R a t i o  

R a w  
J1 a w  
R a w  

Ave 
!l e t a  
R a t i o  

MYLAR Il l  
( n c ) 

1 1  
I 1 9  
I .  3 1  

1 2 1 + / - si 
0 I I  

00 

39 
37 
48 

I 4 1 + / - 47. 
0 ';!9 

00 

2 4 8  
I 7 1  * 
2 54 

2 5 1 + / - 27. 
0 87 

00 

2 0 1  
2 2 2  
2 5 3  

2. 2 5+ / - 1 21.. 
0 7 5  

00 

2 29 
2 1 7  
2 4 4  

2 .  30+ / - 67. 
0 8 1  

00 

2 28 
2 2 1  
2 4 4  

2 3 1 + / - 57. 
0. 79 

00 

005" .2 
< n c ) 

0 00 
0 00 
0 .  00 

0 00<- / - 07. 
0 00 

0. 0000 

0 00 
0 00 
0 00 

0 00+1- 0% 
0 00 

0. 0000 

0 00 
0 00 
0 00 

0 00+ 1 - ox 
0. 00 

0 0000 

0 00 
0 00 
0 00 

0 00+ 1 - 07. 
0 00 

0 0000 

0. 00 
0 00 
0. 00 

0 00+ 1 - 0% 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 00+ 1 - 0% 
0 00 

0. 0000 

( * i n d i c a t p s  a r e J e c t P. d  f l i e r > 

SUMMARY OF DOS I METER READ I NGS 

. 0 1 0 "  113 
< n r l 

0 00 
0 .  00 
0 . 00 

0.  00+ / - 0 7.  
0 .  0 0  

0 .  0000 

0 .  00 
0. 00 
0. 00 

0. 00+ 1 - 0% 
0. 00 

0. 0000 

0 .  00 
0 00 
0 .  00 

0. 00+1 - 0% 
0 .  00 

0. 0000 

0. 00 
0 00 
0 . 00 

0 .  00+ 1 - 0% 
0 . 00 

0 .  0000 

0 .  00 
0 00 
0 00 

0 .  00+ 1 - 0% 
0 .  00 

0 . 0000 

0 .  00 
0 .  00 
0 00 

0 00+ / - 07. 
0. 00 

0. 0000 

. 020" #4 
< n c ) 

I .  1 5  
I 2 1  

1 .  1 0  

I .  1 6+ / - 57. 
0 06 

0 54 1 2  

1 4  
I .  1 3  
I .  1 4  

1 4 + / - l 'Y.  
0 .  0 1  

0 .  0463 

I 6 5  
I 57 
1 .  59 

I .  60+ / - 37. 
0 00 

0 .  0000 

t .  59 
1 .  6 1  
I .  6 3  

1 6 1 + / - 1 7.  
0 1 1  

0 .  1 47 4  

5 4  
6 5  
6 6  

1 . 6 1 + / - 47. 
0 1 2  

0 1 53 5  

I 6 0  
I .  5 8  
I .  59 

59+/- 1 7.  
0 .  07 

0 0901 

. 032 " 115 
( nc ) 

I .  1 0* 
I 2 2  

.1 . 1 6  

1 1 9+ / - 37. 
0 1 0  

0 .  8588 

I .  1 6  
I 2 1  
I 1 2  

1 6+ / - 47. 
0 .  04 

0 1 389 

I .  63 
I .  50 
I .  73 

1.  6:1+ / - 7 'Y.  
0 .  00 

0 . 0000 

I .  54 
I 5 1  
I .  50 

I .  52+ / - I 'Y.  
0 .  02 

0 . 0 2 3 1  

I .  6 7  
I 72 
1 .  62 

1 6 7 + / - .;x 
0 1 8  

0 .  22 1 1  

I 38 
I .  42 
I .  54* 

I .  4 0+ / - 2 7.  
0 .  00 

0. 0000 

0 .  00 
0 .  00 
0 . .  00 . 

0. 00+/ - I 7. 
0. 00 

0 . 0000 

0 .  00 
0 00 
0 . 00 

. 125" !17 
( n c ) 

I .  07 
I I I  

L 1 0  

I 09+ / - 27. 
0 .  00 

I .  1 5 
I .  1 0  
1 . 1 2  

0 .  00+1- O'Y. 1 .  1 2+ / - 27. 
0 00 - --- - - - - __ 9 ,_9Q _ - .. ·----

0 . 0000 

0 .  00 I .  58 

0. 00 1 .  7 0  

0. 00 __ _ __ ___ ______ J_.  �;3 _ _ _  -

0. 0 0 + 1 - 0% 
0 .  00 

0 0000 

0 . 00 
0 00 
0 . 00 

0 . 0 0 + 1 - O'Y. 
q.  00 

0 0000 

0 . 0 0  
0 . 00 
0 . 00 

0 . 00 > 1 - ox 
0 . 00 

0 . 0000 

6.  00 
0 . 00 
0 . 00 

0 . 0 0 + 1 - ox 
0 . 00 

0 .  0000 

I .  6 4 + / - 47. 
0 .  00 

I .  54 
I .  54 
1 .  43 

I .  50+/- 47. 

. . . _ o..o. OP .. . .. 

I .  50 
I .  44 
1 . _53 

I .  4 9 + / - 37. 
0 .  00 

53 
1 .  35* 
1 51 

I.  52+/- 1 7.  
0 .  00 



P r e -G r o s s  D e c o n t am i n a t i o n E K p e r i m e n t .  e x p o s e d  1 2/ 8 1  < TL D  s e t  Il l ) 

SUMMARY OF DOS I METER READ I NGS 

Do s i me t e r MYLAR Il l  005" 112 0 1 0 "  11 3  020" 114 032"  11 5  0 1>4 " 11 6  1 2:5 "  117 
< n c ) ( n r. ) ( n c ' < n c  l < n c > < n c  l ( n c ) 

57 FRONT R a w  2 49 0 00 0 00 74 68 0 00 62 
R a w  2 53 0 00 0 00 66 68 0 00 56 
R a w  2 60 0 00 0 00 83 72 0 00 58 

A v e  2 54+ / - 2'l. 0 00+1- 01. 0 00+ 1 - 0 %  7 5 + / - 5 %  1 69 + / - 1 %  0 00+ / - 0% 1 59+ /- 2% 

B e t a  0 96 0 00 0 00 0 1 6  0 l 1  0 00 0 00 

R a t i o  00 0 0000 0.  0000 0 1 67 5  0 .  1 1 04 0 0000 

57 BACI\ Raw 2 94 0. oo 0 <io 1 .  74 1 67 6 00 1 50• 

R a w  2 78 0 00 0 00 68 1 62 0 00 67 

R a w  3.  12  0.  00 0 .  00 7 4  I .  6 1  0 .  0 0  6 1  

Ave 2 9 5 + / - 67. 0. 00+ 1 - 07. 0 .  00+1 - 07. I 72+ / - 2 %  I 63+ / - 2 7.  0 .  00 > / - 07. 1 6 4 + / - 3% 

B e t a  I 3 !  0 .  00 0. 00 0. 08 0 00 0. 00 0 .  00 

R a t i o  I .  00 6.  <iooo 0. 0000 6. 06 1 6  6. oo<io 6 .  oooo 

* i n d i c a t � �E.  a r e J e c t e d  f l i e r ) 



....... 
co 

' . .  � ' 

P r e - G r o s s  O e c o n t am t n a t i o n E x p e r i me n t ,  e x p o s ( d  l �/ 8 1  < TLD s e t  * I > 

* * * RESULTS * * *  C AL C ULATED DOSES 

D o s i m e t e r  C a l i b r a t i o n Fac t�( � 
005 "  0 1 0 "  020" O:J:;t'l . 064 " Av e 

FRONT 
1 !l A C K  

2 F R ONT 
2 BACK 

3 FRONT 
3 BACK 

4 FRONT 
4 !lACK 

5 FRONT 
5 !lACK 

6 F R ONT 
6 BACK 

7 FRONT 
7 !lACK 

13 FRONT 
8 BACK 

9 FRONT 
9 BACK 

10 FRONT 
10 BACK 

I I  FRONT 
I I  !lACK 

12 FRONT 
12 BACK 

1 3  FRONT 
13 !lACK 

1 4  FRONT 
14 B A C K  

15 FRONT 
1 5  BACK 

16 FRONT 
16 B A C K  

< r a d / n c  > ( r a d / n c  > ( r a d / n c  > < r a d i ' V ) ( ,.. ., d / n c  > < r a d / n c ) 

0 00 
0 00 

0 00 
0 00 

0. 00 
0 00 

0. 00 
0 00 

0. 00 
0. 00 

0 00 
0 00 

0. 00 
0 00 

0 00 
0. 00 

0 00 
0. 00 

0 00 
0. 00 

0 00 
0. 00 

0 00 
0 00 

0 00 
0 00 

00 
0 00 

0 00 
0. 00 

0. 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0. 00 
0. 00 

0. 00 
0. 00 

0 00 
0 00 

0 00 
0 00 

0. 00 
0 00 

0. 00 
0. 00 

0 00 
0. 00 

0. 00 
0. 00 

0 00 
0 00 

o. ob 
0. 00 

0 00 
0. 00 

o. (JO 
0 00 

0 00 
0 00 

0 00 
0 00 

0. 45 
0 99 

0. 99 
0. 62 

0 76 
0 99 

0 . 88 
0 99 

0. 85 
0. 99 

0 88 
0 86 

0. 99 
0 82 

0 64 
0. 90 

0. 35 
0. 98 

0. 6 1  
0 .  35 

0 99 
0. 99 

0 .  35 
0 85 

0 76 
0 99 

0 46 
0 99 

0. 35 
0. 35 

0 54 
0 66 

0. �� 
0. 1:3� 

0 �;; 
0 ')''\\ 

0 �t'i 
0 'I'll 
0. 'I� 
0 It'll 

0. 'I� 
0, 1:3� 
0 'I'll 
0. '1<":! 

0 1� 
0 1:3� 
0, �� 
0, 'I'll 
o_' 't� 
0. �;-:.: 
0. '1'\\ 
0. 'I'll 
0, :3� 
0, '1\ 

0 1:3� 
0 '1\ 

0 6" 
0, �� 
0 'II) 
0. '1\ 

0, �� 
0 . �� 

0- 00 
o. 00 

0 00 
0- 00 

0- 00 
0 00 

o. oo 
o. oo 

o. oo 
o. 00 

0 00 . 

f'). 00 

0- 00 
o. oo 

o ob 
0 00 

0- 00 
0- 00 

0 00 -

o . oo 

0- 00 
0- 00 

6 00 
0- 00 

0- 00 
o. 00 

0 00 
0- 00 

0 00 
o. 00 

o. 00 
0- 00 

0. 72 
0 99 

0 67 
0. 74 

0. 79 
0. 99 

0. 9 1  
0 .  99 

0. 92 
0 .  99 

0. 93 
0. 86 

0. 99 
0 .  86 

0. 70 
0 87 

0 .  35 
0 .  98 

0 66 
0. 61 

0 .  99 
0 99 

- · a 35 
0. 92 

0. 82 
0. 99 

0 57 
0. 67 

0 66 
0. 67 

0 .  44 
0 51 

My l ar C h i p  
R e a d i n g  

( n c ) 

1 4 .  82 
38. 04 

48. 43 
709. 53 

299. 70 
0. 00 

443 .  1 2  
0 .  00 

1 62. 43 
9. 60 

C a l c u l a t e d _  !l e t a  
Do � e  

( r a d ) 

1 0 . 65 
37. 67 

E r r o r  
( r a d ) 

5. 80 
35 89 

32. 67 26 53 
524 . I S  1 2 5  76 

238 05 
0. 00 

40 1 .  97 
0 .  00 

1 48 .  6 5  
9.  s o  

1 6 .  32 
0 .  00 

25.  80 
0. 00 

77. 1 8  
6 .  59 

C a l c u l a t e_d Gamma 
D o s e  

< r a d ) 

1 4 . 07 
1 9 .  64 

1 59.  0 1  
1 7 4 .  47 

44. 87 
47.  98 

E r r o r  
< r a d  > 

1 32 
3. 48 

1 4 .  87 
1 6 .  38 

4. 46 
4. 4 9  

32. 6 9  3.  1 6  
3 9 .  7 4  3. 90 

39. 8 1  
4 4 .  73 

3.  76 
4. 37 

- ·- i 02.  73"  
1 235.  25 

95.  85 
1 056 22 

23. 92 - ----11·�-11.-26 
22. 86 1 20. 1 2  1 1 .  1 9  

55 .  6 8  
1 02 1 .  1 7  

4 5 .  4 3  
1 333. 77 

57. 35 
3420. 77 

55 .  1 3  
882. 73 

.3 1 .  70 
1 1 56 .  39 

20. 1 4  
3362. 59 

20. 83 
70. 8 1  

6 .  58 
79. I I  

9 .  65 
! 092. 07 

1 1 4 .  50 
1 23. 37 

1 09 .  25 
1 26. 58 

1 90. 33 
224. 37 

1 1 .  44 
1 1 .  70 

1 0. 2 1  
I I  89 

1 8 .  23 
2 1 .  2 1  

o . 
a7·- -- - - -- o�·os ·-- o o2 

_ _ _____ o-:-�-o:-o2 _______ _ 

o. os 0. 05 0. 03 0. 22 0. 02 

0 . 00 
0. 00 

0 .  00 
0 . 00 

0. 00 
0 .  00 

67. 77 - --- - ----- 23. 79 . · · - -9� 44-
1 48.  63 1 36 .  74 85.  24 

86. 02 
20. 22 

64 . 37 
8 50 

1 6 1 1 . 83 
3286. 33 

37. 60 
59 87 

70.  60 
20. 02 

36. 53 
5 70 

7 .  42 
2 .  35 

i s . 47 
12. 06 

1 069. 78 7 1 3  26 
2203. 82 1 487. 1 4  

1 6 .  7 3  5 .  ee 
30. 4 1  1 4 . 78 

92. 70 
98. 66 

63. 37 
69. 27 

23. 42 
23. 75 

9.  1 7  
9 . 33 

6. 02 
6.  60 

2. 20 
2. 23 

84. 96 -- - - 8. 1 2  
e2. 26 e. o3 

322. 59 
390. 86 

as. 83 
85. 23 

31 4 1  
36. 78 

8. 66 
8. 48 

- ------ · 



P r e -G r o s s  D e c o n t a m 1 n a t 1 o n E x p e r t m e n t ,  e x p o s e d  1 2 / tj l  ( fL O  s e t  tt l ) 

• • •  R E SUL T S  * * *  C AL C UL ATED DOSES 

D o s t m e t p r· C a l i b r a t i o n F a c t o r s  
00 5 "  0 1 0 "  020" 032" 064 " A v e  

1 7  F R ONT 
1 7 BAC'K 

1 8  F RONT 
1R !lACK 

19 f' R ONT 
19 BACI-\ 

;:> 1 F R O N  r 
�' 1 B A C K  

;:> J  FRONT 
;•J B A C K  

;:> 5  F R CINl 
;;.15 BACK 

26 F R O NT 
26 B A C K  

27 FRO NT 
27 B AC K  

2 9  F R O N T  
29 RACK 

:10 F R O N T  
30 BACK 

34 F R ONT 
34 BACK 

36 FRONT 
:16 BACK 

37 F R ONl 
37 BACK 

39 F R ONT 
39 B AC K  

40 FRONT 
40 BACK 

41 F � ON T  
4 1 !lACK 

43 FRONT 
4 3  B A C K  

C r a d / n c l ( r a d l n c l < r a d / n c ) C r a d / n c ) ( r a d l n c  l < r a d / n c ) 

0 00 
0 ,  00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 0') 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

6 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 82 
0 99 

0 99 

0 90 

0 35 
0 99 

0 86 
0 9 7  

0 99 

0 35 

0 99 
0 4 5  

0 8 4  
0 9 0  

0 .  99 
0 99 

0 60 
0 69 

0 7 7  
0 99 

0 63 
0 99 

0 62 
0 99 

0 47 
0 87 

0 7 1  
0 4 4  

0. 99 
0 9 1  

0 99 
0 67 

0 97 
0 86 

0 9 1  
0 99 

0 9 1  
0 82 

0 35 
0 99 

0 6 1  
0 99 

0 99 
0 35 

0 3 5  
0 9 9  

0 8 7  
0 9 9  

0 3 5  
0 99 

0 53 
0 99 

6 78 
0 99 

0 49 
0 99 

b 99 

0 99 

0 60 
0 73 

0 43 
0 53 

0 99 
0 93 

0 35 
0 84 

0 99 
0 99 

0 00 
0 00 

0 C'O 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

b 00 
0 00 

0 00 
0 00 

o o<i 
0. 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 87 
0 99 

0 9 5  
0 8 6  

0 35 
0 9 9  

0 74 
0 98 

0 99 
0 35 

0 67 
0 72 

0 86 
0 9 5  

6 6 7  
0 9 9  

0 5 7  
0 8 4  

0 78 
0 99 

0 .  56 
0 99 

0 81 
0 99 

0 53 
0 80 

0 5 7  
0 48 

0 99 

0 92 

0 67 
0 76 

0 98 
0 92 

M y l a r  C h i p  
R e a d i n g 

( n c ) 

0 23 
0 1 7  

98 80 
473 :n 

286 60 
89 57 

61 40 
760 30 

0 00 
338 1 00 

38. 80 
1 1 4 1 3  

237 1 0  
4 1  7 3  

l i  3 7  
0 0 0  

1 9  2 9  
5 0 9  

4 1  7 3  
1 3  8 5  

33 7 9  
5 8 5  

1 6  63 
2 46 

62 70 
7 1 4  73 

12 9 3  
9 1 0  

52 55 
1 270 00 

40 03 
1 02 .  60 

59 96 
24 46 

C a l c u l a t e d  B e t a  
D o s e  

( r a d ) 

0 20 
0 1 7  

9 4  08 
406 94 

1 00 63 
8 8  68 

4 5  1 5  
7 4 2  7 4  

0 0 0  
1 1 8 7  0 7  

26 0 2  
82 3 9  

202, 8 1  
3 9  5 1  

7 62 
0 00 

1 0  93 
4 28 

32 4 !  
1 3  7 !  

1 9  06 
5 80 

i 3  4 !  
2 4 3  

33 5 2  
568 94 

7 38 
4 4 !  

52.  03 
1 1 7 2  42 

26 8 5  
7 7  48 

58 7 3  
2 2  5 8  

E: r r  o r  
( r a d  > 

0 0 5  
0 0 5  

4 2  0 0  
2 9 2  73 

7 73 
7 24 

1 3  5 1  
! 36 99 

0 00 
90 92 

28. 4 i  
4 7  32 

1 3. 9 7  
7 9 3  

5.  86 
0 00 

2 06 
2 07 

i 4  
4 6  

3 6 4  
2 5 8  

4 83 
I 4 1  

6 1 8  
88 54 

2 86 
1 1 3  

4 99 
1 20 I !  

20 1 3  
1 8  I I  

4 68 
4 ! 3  

C a l c u l a t e d  G a m m a  

Do o; ea  
( r a d ) 

0 29 
0 30 

1 38 8 1  
1 33 34 

0 (10 
57 5 1  

6 1  1 3  
60 78 

767 4 4  
788 1 0  

2 1 4  86 
! 96 37 

42 27 
4 5  1 9  

42 7 9  
39 87 

1 3  8 7  
1 3  0 9  

. i 4  1 2  
1 3 .  83 

1 7  84 
1 7  9 3  

· i o  o4 
8 8 1  

3 5  8 7  
3 9  32 

1 3  30 
1 2  7 !  

5 1  1 7  
5 5  30 

1 1 2 98 
1 09 65 

19 83 
18 24 

E r r o r 
( r a d ) 

0 03 
0 03 

16 30 
1 2  4 !  

0 00 
5 � 7  

6 ;>4 

5 75 

7 1  7 1  
7 7  03 

21 36 
1 9  08 

4. 1 0  
4 53 

j 99 
3 82 

4 1  
23 

35 
33 

72 
68 

I 04 
0 82 

3 47 
3 92 

3 4  
2 6  

4 7 6  
5 3 6  

1 0  6 7  
1 0 . 3 8  

2 0 4  
76 



........ 
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N 
0 

P r e -Gr o s s  De c o n t a m i n a t i o n E • � e r i mP n t .  P • p o s e d  1 2/81 < TLD s e t  Il l ) 

*** RESULTS ,,.* 

D o s i m e t e r  C a l i b r a t i on F a c t o r s  
005" 0 1 0 "  020" 032" 064 "  Ave .  

4 4  FRONT 
44 BACK 

45 FRONT 
45 BACK 

46 FRONT 
46 BACK 

48 FRONT 
48 BACK 

49 FRONT 
49 BACK 

50 FRONT 
50 BACK 

51  FRONT 
51 BACK 

52 FRONT 
52 BACK 

53 FRONT 
53 BACK 

54 FRONT 
54 BACK 

55 FRONT 
55 BACK 

56 FRONT 
56 BACK 

57 FRONT 
'7 BACK 

( r a d / n c ) < r a d / n c ) ( r a d / n c ) < r a d / n c ) ( r a d / n c ) ( r a d / n c ) 

0. 00 
0 00 

0. 00 
0 00 

0 00 
0. 00 

0. 00 
0. 00 

0. 00 
0. 00 

0. 00 
0. 00 

0. 00 
0 00 

0 00 
0. 00 

0 . 00 
0 . 00 

0 00 
0 00 

0 . 00 
0. 00 

0 00 
0 00 

0. 00 
0 00 

0 00 
0 . 00 

0. 00 
0 00 

0. 00 
0. 00 

0 .  00 
0. 00 

0. 00 
0. 00 

0 00 
0. 00 

0. 00 
0 00 

0. 00 
0 00 

0. 00 
0. 00 

0 00 
0. 00 

0 00 
0 00 

0. 00 
0. 00 

0. 00 
0 00 

0. 99 
0 .  88 

0. 77 
0. 66 

0. 7 5  
0 .  9 1  

0. 7 2  
0 .  6 7  

0. 99 
0 77 

0 99 
0 92 

0 50 
0 35 

0 . 99 
0 90 

0 .  36 
0 .  76 

0 .  35 
0 .  92 

0. 99 
0 .  77 

0 76 
0 . 85 

0. 74 
0 90 

0 87 
0 88 

0 61 
0 99 

0. 99 
0 9 1  

0. 90 
0. 90 

0. 70 
0. 8 1  

0. 99 
0. 93 

0. 62 
0. 99 

0. 99 
0. 88 

0. 64 
0. 49 

0. 35 
0. 67 

0 99 
0 94 

0. 47 
0. 99 

0. 73 
0 .  99 

0 00 
0 .  00 

0 00 
0. 00 

0. 00 
0. 00 

0. 00 
0. 00 

0. 00 
0. 00 

0. 00 
0. 00 

0 . 00 
0. 00 

0 00 
0 00 

C .  00 
0 00 

0 00 
0. 00 

0 .  00 
0. 00 

0 .  00 
0. 00 

0. 00 
0 .  00 

0. 93 
0 .  88 

0. 69 
0 82 

0. 87 
0. 9 1  

0. 8 1  
0 7 9  

0 . 84 
0. 79 

0 99 
0. 93 

0. 56 
0. 67 

0. 99 
0. 89 

0. 50 
0. 62 

0 35 
0 .  79 

0. 99 
0 85 

0 62 
0. 92 

0 73 
0. 94 

CALCULATED DOSES 

M � l a r C h i p  
R e a d i n g  

< n c ) 

C a l c u l a t e d  !l e t a  
D o s P  

( r a d ) 

55 . 84 51 9 1  
284 02 249. 79 

37. 42 25 .  82 
1 1 . 1 5  9 . 20 

89 63 77 .  90 
1 0 1 8 .  97 927. 68 

1 4 .  62 
7. 29 

1 1 . 84 
5. 7 4  

E r r o r  
( ra d l 

7. 1 7  
I I .  54 

4 .  37 
3 .  76 

47 . 03 
50 . 82 

2 .  57 
4 .  03 

8 1 30. 00 
46434. 67 

685 1 34 2 1 76. 99 
365 1 3  66 3082 1 3  

93. 87 
1 777 77 

37. 67 
7 .  24 

0. 25 
0 8 1  

0 <!8 
0. 5 1  

92. 94 
1 645 .  79 

2 1 .  1 0  
4 . 85 

0 .  25 ' ' 

0. 72 

0. 1 4  
0. 32 

1 4 . 00 
69. 54 

3 . 82 
5 .  49 

0. 07 
0 .  04 

0. 06 
0. 1 0  

C a l c � l a t e d  Gamma 
D o s P  E r r o r  

( r a d l ( r a d ) 

22. 2 1  
2 1 .  52 

1 8 . 03 
17 . 82 

4 1 .  64 
39. 35 

2. 25 
2 . 05 

I .  73 
1 .  73 

4 .  16 
3 .  82 

1 2  62 I .  20 
1 1 .  97 1 .  1 9  

1 1 59.  49 
899. 03 

189. 45 
93. 9 1  

67. 93 6. 4 1  
67. 25 6. 95 

1 8. 62 
1 8. 32 

0. 3 1  
0 .  30 

0 . 27 
0 .  25 

I.  82 
1. 84 

0. 03 
0 .  03 

0. 03 
0. 02 

0. I I  
0. 29 

0. 04 
0. 23 

o .  o3 ---·-- --o�26 ____ o:-o3 

0.  87 
0 .  75 

0 . 8 1  
0 79 

0 .  96 
I .  3 1  

0 .  86 
0 .  64 

0. 50 
0 .  73 

0. 70 
I .  23 

0 .  07 0 . 27 0 .  03 

0. 07 
0 .  25 

0 .  1 9  
0 .  1 3  

0. 05 
0. 19 

0 .  39 
0 . 36 

0 .  04 
0. 04 

- -- o�36 _
_

_ ·- O.o4 - --
o. 36 0. 03 

0. 38 
0. 39 

0 .  04 
0 .  04 



P r P -Gr o s o:;  O e c o n t a m i r1 a t l. o n [ x p e r' l m e n t ,  e x p o s e d 1 2 1 8 1  ( TL D  s p t  .. 1 )  

O o s 1 m e t e r· 

F R ON I 
8 1\\ ' ' 

2 FflONl 
2 B A C K  

3 F R O N T  
3 I A C K  

4 F R IJNT 
4 B A C K  

5 FRONT 
5 BACK 

6 F R ONT 
6 B A C K  

F R O N T  
B A C K  

8 F R O N T  
8 B A C K  

9 F R ONT 
9 B A C K  

1 0  F R O N l  
10  !l A C K  

1 1  FRONT 
1 1  B A C K  

12  F R O N T  
12 B A C K  

13 F R O N T  
l :J B A C K  

1 4  F R CINl 
1 4  B A C K  

1 5  F R IJ N J 
1 5  B A C K  

16 F R O N T  
1 6  B A C K  

B e t a  
Do s e  
< r a d l 

1 0  65 
37 67 

32 67 
52 � 1 5  

238 05 
0 00 

401 9 7  
0 0 0  

1 48 65 
9 50 

9 5  8 5  
1 056 22 

55 1 3  
882 73 

:'i t  7 0  
1 1 56 39 

20 1 4  
3362 59 

0 05 
0 05 

0 00 
0 00 

23 79 
! 36 .  74 

70 60 
20 02 

36 53 
5 70 

1 069 78 
2 2 0 3  82 

1 6  7:J 
30 4 1  

• • •  SUMMAR Y  O F  DOSES AND DOS[ R A T r S • • • 

Gamma 
DOS F.' 

( r .:t d  ) 

1 4  07 
1 9  64 

1 59 0 1  
1 7 4 4 7  

44  8 7 
4 7  98 

32 69 
39 7 4  

3 9  0 1  
44  7 3  

1 1 � 6 1  
1 20 1 2  

l . 4  50 
1 23 37 

1 09 25 
1 26 58 

1 90 33 
224.  37  

0 22 
0 22 

92 70 
98 66 

63 37 
69 27 

23 42 
23 75 

84 90 
82 2 6  

322 5 9  
390 86 

8 5  83 
8 5  2 3  

E x p o s u r €  B e t a  D o s e  R a t e  
T i m e  E r r o r 
l h r l  l r a d / h r l ( r a d / h r l  

288 0 3 70E - 02 2 O I E - 02 
�88 0 3 1 E · 0 1 2 5E - 0 1  

288 0 1 3E - 0 1  9 2 1 � -02 
288 0 82E • OO 4. 37E-01  

288 0 
288 0 

288 0 
288 0 

288 0 
288 0 

288 0 
298 0 

288 0 
288 0 

288 b 
288 0 

288 0 
288 0 

0 
0 

1 48 2 
1 48 2 

1 48 2 
1 48 2 

1 4 8  2 
1 48 2 

1 48 2 
1 48 2 

1 48 2 
1 48 2 

1 48 2 
1 4 8 2 

8 27E - 0 1 5 6 7 E -02 
0 OOE +OO 0 OOE +OO 

40E + OO 8 96E-02 
0 O O E + O O  0 OOE + O O  

5 1 6E - 0 1  2 68E - O I  
3 30E-02 2 2 9 E - 0 2  

3 � 3E - O I  8 3 1£ -02 
3 6 7 E + O O  7 94E-02 

I 9 1 E -0 1  7 23E -02 
3 07E +OO 2 46E - 0 1  

1 0� - 0 1  2 28E -02 
4 02E +OO 2 7 5E - 0 1  

6 99E-02 3 35E - 0 2  
1 7E+OI  3 7 9 E + O O  

4 59E-02 2 0 2 E - 0 2  
4 90E - 02 3 33C 02 

0 OOE +OO 0 OOE+OO 
0 OOE +OO 0 OOE +OO 

6 1 E - 0 1  6 3 7 E -02 
9 23E-Ol 5 7 5 E - O I  

4 76E - 0 1  5 0 1 E - 02 
1 3 5E -0 1 59E-02 

2 4 7 E - 0 1  I 04E -- O I  
3 8 5 E -02 El I JE -·02 

7 22E +OO 4 8 1 E � OO 
49E+O ! OOE +O!  

I .  1 3E - O l  3 9 7E -02 
2 05E-OI 9 9AF -02 

G � mma D o s e  R a t e 
E r r· o r  

l r a d / h r l  l r a d / h r l 

4 88E-02 4 57E -03 
6 82E - 02 I 2 1 E · 02 

5 52E - O I  5 1 6E -02 
6 06F - O I  5 69E-02 

56E-0 1 
6 7 E - 0 1  

! 3E - O I  
38E-0 1 

38E·-0 1 
55E-0 1 

5 5E - 0 2  
56E-02 

I OE -02 
36E -02 

3 1 E -02 
5 2 E - 0 2  

3 9 1 F - O I 3 9 1 E-02 
4 ! 7E -0 1  3 88E-02 

3 98E - 0 1  3 97E -02 
4 28E - O I  4 06E-02 

:'i 79E-O I 3 �st-02 
4 40E - 0 1  4 1 3E-02 

6 6 1 E - O I  6 33E-02 
7 79E-O I 7 36E- 02 

2 2 \ E -0 1 2 06E-02 
� 1 9E - 0 1  2 O S E -02 

6 25E-OI 6 1 9E -02 
6 66E-O I 6 30� - 02 

4 28E - O I  4 0 6 E - 0 2  
4 6 7E - 0 1  4 4 5E-02 

5BE-OI 
60E -OI 

48E-02 
5 1 E --02 

5 73E-O I 5 48E -02 
5 5 5 E - O I  5 42E-02 

2 I BE +OO 2 1 2E - O l 
2 64E +OO 2 48E-01  

5 79E-0 1 5 4 4E-02 
5 75E-0!  5 72E--02 

- _ __ . .._ _ _______ _ 

I -� • 



N 
N 

Pre-G r o s s  D e c o n tam i na t > o n E x p er i m e n t .  e x p o s e d  1 2 / 8 1  < TLD s e t  * I > 

Do s ime t er 

17 FRONT 
17 BACK 

18 FRONT 
18 BACK 

19 FRONT 
19 BACK 

21 FRONT 
21 BACK 

23 FRONT 
23 BACK 

25 F RONT 
25 BACK 

26 FRONT 
26 BACK 

27 FRONT 
27 BACK 

29 FRONT 
29 BACK 

30 FRONT 
30 BACK 

34 FRONT 
34 BACK 

36 FRONT 
36 BACK 

37 FRONT 
37 BACK 

39 FRONT 
39 BACK 

40 FRONT 
40 BACK 

41 FRONT 
41 BACK 

43 FRONT 
43 BACK 

B e t a  
D o s e  
( rad ) 

0. 20 
0. 1 7  

94.  08 
406. 94 

1 00.  63 
88 68 

45. I S  
742 74 

0. 00 
1 1 87.  07 

26. 02 
82. 39 

202 8 1  
3 9 .  51  

-; 62 
0. 00 

1 0. 93 
4.  28 

32. 4 1  
1 3  7 1  

1 9  06 
5. 80 

1 3  4 1  
2 .  43 

33. 52 
568. 94 

7 .  38 
4 4 1  

5 2  03 
1 1 72. 42 

26. 85 
77 48 

58. 73 
22 58 

*** SUMMARY OF DOSES AND DOSE RATES * * *  

Gamma 
D o s e  
( ra d ) 

0. 29 
0 30 

1 38 8 1  
1 33 .  34 

0. 00 
57. 5 1  

6 1  1 3  
60 78 

767 . 44 
788. 1 0  

2 ! 4 .  80 
1 96 37 

42 27 
45. 1 9  

42.  79 
39. 87 

1 3  87 
13 09 

14 1 2  
1 3 .  83 

1 7 . 84 
1 7 . 93 

1 0 . 04 
8 8 1  

3 5  87 
39 32 

1 3 .  30 
1 2 . 7 1  

5 1  1 7  
5 5 .  30 

1 1 2 98 
1 09 65 

1 9  83 
18 24 

E x p o s u r e  B e ta Do s e  R a t e  Gamma D o $ e  R a t e  
T i me Erro- Error 
< h r )  ( ra d / h r ) < ra d / h r ) ( ra d / h r ) < r a d / h r ) 

1 .  0 1 .  97E-01 5 . 26E-02 2. 89E-O l 3. O I E-02 
0 1 .  73E-Ol 4. 53E-02 3. O I E-01 2. 88E-02 

1 48 2 
1 48 2 

6. 35E-O l  2. 83E-O i 
2. 7SE+OO 1 .  98E+OO 

- - - - - -- -- --

1 48.  2 
1 48. 2 

1 48. 2 
1 48. 2 

1 48. 2 
1 48 2 

1 48 2 
1 48.  2 

1 48 2 
1 48.  2 

1 48 .  2 
1 48 2 

1 47 .  5 
1 47 .  s 

1 47 .  5 
1 47 .  s 

1 47 .  5 
1 47.  5 

1 47.  5 
1 47.  5 

1 47.  5 
1 47.  5 

1 47 .  5 
1 47 5 

1 4 7 .  5 
1 47 5 

1 47 5 
1 47 5 

1 47 5 
1 4 7  5 

6. 79E-01 5 22E-02 
5. 98E-01 4. 89E-02 

3 .  05E-01 9.  1 1 E-02 
S O I E+OO 9.  24E-0 1 

0. OOE+OO O. OOE+OO 
8.  O I E+OO 6.  1 4E-01 

t .  76E-oi i.  92E-o t 
5. 56E-01 3. 1 9E-01 

1 .  37E+OO 9.  43E-02 
2.  67E-Ol 5 .  35E-02 

:5  1 4E-02 :i 95E-o2 
0. OOE+OO 0. OOE+OO 

7. 4 1 E-02 1 . 39E-02 
2.  90E-02 I .  40E-02 

2.  20E-Ol 7 73E-03 
9.  29E-02 9. 9 1 E -03 

1 . 29E-01 2. 47E-02 
3. 93E-02 1 .  75E-02 

9 . 09E-02 3 27E-o2 
1 .  65E-02 9. S6E-03 

2.  27E-01 4 1 9E-02 
3. 86E+OO 6. 00E-01 

S . OOE-02 1 . 94E-02 
2.  99E-02 7 . 68E-03 

3 .  53E-0 1 3. 38E-02 
7. 9SE+OO 8.  1 4E-O l 

1 . 82E-Ol I .  36E -Ol 
S 25E-Ol I 23E-01 

3 .  98E-Ol 3 1 7E-02 
53E-01 2 80E-02 

9.  37E-01 1 .  ! OE-01 
9.  OOE-01 8 .  37E-02 

0. OOE+OO 0 .  OOE+OO 
3. BBE-0 1 3 .  69E-02 

4.  1 3E-0 1 4.  2 1E-02 
4.  l OE-01 3 .  88E-02 

5 .  1 8E+OO 4.  84E-0 1 
5 32E+OO 5. 20E-O l 

1 .  4SE+OO 1 .  44E-0 1 
1 .  33E+OO I 29E-01 

2 85E-01 2.  77E-02 
3 .  05E-0 1 3 .  06E-02 

2.  S9E-cit 2.  69E-o2 
2. 69E-0 1 2 57E-02 

9.  40E-02 9.  53E-03 
8.  87E-02 8.  32E-03 

9. S7E-02 9. 1 8E-03 
9.  37E-02 9.  04E-03 

1 .  2 1 E-01 1 .  1 7E-02 
1 .  22E-01 1 .  1 4E-02 

b 8 1 E�ci2 7.  04E-o3 
5 .  98E-02 5 .  S8E-03 

2. 43E-0 1 2.  35E-02 
2.  67E-01 2. 66E-02 

9. 0 1 E-02 9 . 08E-03 
8.  6 1 E-02 8 53E-03 

3 47E-0 1 3. 23E-02 
3 .  75E-0 1 3 .  64E-02 

7 66E-01 7 24E-02 
7.  43E-0 1 7. 04E-02 

1 34E-01 1 .  3BE-02 
1 .  24E-01 1 1 9E-02 

- ---- - --- -- ·  ·-- - - - - - - - - -- - - -- -- ------- - - -- ----- - --
-

--- -- - - ------ -�-- . . .. __ _ ________ ______ --



N 
w 

P r e -G r o s s  D e c o n t am i n a t i o n E x p e r 1 me n t .  e x p o s e d  1 2 / 8 1  ( TI D s e t  # I I 

Do s i m e t e r  

4 4  FRONT 
4 4  BACK 

4 5  FRONT 
45 B A C K  

46 FRONT 
4 6  B A C K  

48 FRONT 
48 BACK 

49 FRONT 
4 9  BACK 

50 FRONT 
50 BACK 

51 FRONT 
51 B A C K  

52 FRONT 
52 BACK 

53 FRONT 
53 BACK 

54 FRONT 
54 BACK 

5 5  FRONT 
55 B A C K  

56 FRONT 
56 B A C K  

57 FRONT 
57 B A C K  

B e t a  
D o s e  
( r a d ) 

5 1 .  9 1  

249 79 

25. 82 

9. 20 

77 90 

927 68 

I I  84 

5 .  74 

685 1 .  3 4  

36 5 1 3 . 66 

92. 9 4  

1 64 5 .  7 9  

2 1  1 0  

4 8 5  

o 2s 
0 .  72 

0 .  1 4  

0 32 

0 .  04 

0 .  23 

0 .  86 

0 .  <.4 

b. 50 

0 .  73 

0 .  70 

23 

* * *  SUMMARY OF DOSES AND DOSE RATES * * *  

Gamma 
D o s e  
( r a d ) 

22 2 1  

2 1  52 

18. 03 

17 82 

4 1  64 

39 35 

12 62 

I I  97 

1 1 59 4 9  

8 9 9  03 

67 93 

67 25 

1 8  62 

18 32 

0. 3 1  

0 30 

0 27 

0 2 5  

0 .  26 

0 .  2 7  

0 39 

0 .  36 

0 36 

0 .  36 

0 38 

0 39 

E x p o s u r e  
T i me 
< hr I 

1 4 7 5 

1 47 5 

0 

0 

! 4 7  5 

! 4 7  5 

1 4 7  5 

1 4 7  5 

1 4 7  5 

! 4 7  5 

1 4 7 5 
1 4 7  5 

1 47 5 

1 4 7  5 

i . o 
1 0 

I .  0 

I o 

0 

0 

0 

I .  0 

6 
0 

I .  0 

I .  0 

B e t a  D o s e  R a t e  G a mma D o s e  R a t e  
E r r o r  E r r o r  

( r a d / h r l ( r " d / h r l  < r a d / h r l < r a d / h r l 

3 52E-O! 4 86E-02 

69E+OO 7 82E-02 

2 58E+OI 4 37E+OO 

9 20E+OO 3. 76E+OO 

5 28E-Ol 3 .  1 9E - 0 !  

6 .  29E+OO 3 .  4 4 E - 0 1  

B.  02E-02 I 7 4E -02 

3 .  89E-02 2 7JE-02 

4 .  64E< O l  I 48E+01 

2 48E+02 2. 09E+O I 

b. 30E-O I 9. 49E-02 

I .  1 2E+OI 4. ? I E -0 1 

1 .  43E-O I 2. 59E-02 

3 .  29E-02 3 72E-02 

2 52E-0 1 6. 62E-02 

7 .  1 7E-O I 4 40E-02 

1 .  40E-01 5 .  9 ! E-02 

3 .  2 1 E-OI 9 .  96E-02 

3. 98E-02 j 32E-02 

2 .  28E-01 7. 1 8E-02 

8 .  63E-O I 7. 4 7E-02 

6 .  39E-OI 2. 46E-OI 

4 . 97E-Ol I .  8 5E-0 1 

7 27E-O! 1 .  32E-0 1 

7. 03E-01 4 .  66E-02 

I 23E+OO l .  88E-O I 

5 1  E - O !  

46E-O l 

80E + O I  

78E•· 0 1  

52E-02 

39E- 02 

73E+OO 

73E+OO 

2 .  82E - 0 1  2 82E-02 

2 67E-0 1 2 59E-02 

B 56E-02 8 ! 4E-03 
8. I I E -02 8 09E-03 

7 86E+OO 28E+OO 

6 09E+OO 6 37E-O ! 

4 6 1 E - O l  4 35E-02 
4. 56E-Ol 4 .  7 1 E-02 

26E-O I 1 .  23E-02 

24E-Ol 1 .  25E-02 

j 1 0E-0 1 3 04 E -02 

3 02E-O ! 2. 94E-02 

2 69E-O l 2 57E-02 

2 54E-O I 2 .  46E-02 

2 62E- 0 1  2 .  soE-02 

2 69E-0 1 2 .  58E-02 

3 93E-0 1 3 .  93E-02 

3. 59E-0 1 3 .  67E-02 

3 57E-0 1 3 .  S2E-o2 
3. 64E-O ! 3 4 1 E-02 

3 .  79E-O I 3 59E-02 

3 92E-O I 3 79E-02 



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

N 
� 

VAX /VMS 
VAX/VMS 
VAX/VMS 

SCHE 
SCHE 
SCHE 

RRRRRRRR 
RRRRRRRR 
RR RR 
RR RR 
RR RR 
RR RR 
RRRRRRRR 
RRRRRRRR 
RR RR 
RR RR 
RR RR 
RR RR 
RR RR 
RR RR 

DDDDDDDD 
DDDDDDDD 
DO DO 
DO DO 
DO DO 
DO DO 
DO DO 
DO DO 
DO DO 
DO DO 
DO DO 
DO DO 
DDDDDDDD 
DDDDDDDD 

VAX /VMS 
VAX /VMS 
VAX /VMS 

SCHE 
SCHE 
SCHF 

AA 
AA 
AA 
AA 
AA 
AA 

RATI OOUl 1 3-JUN- 1 983 1 3  39 
RAT I OOUT 1 3-JUN - 1 983 1 3  39 
RAT I OOUT 1 3-JUN- 1 983 1 3 : 39 

ssss ecce 
s c 
s c 

sss c 
s c 
s c 

ssss ecce 

AAAAAA TTTTTTTTTT 
AAAAAA TTTTTTTTTT 

AA TT 
AA TT 
AA TT 
AA TT 
AA TT 
AA TT 

H H EEEEE 
H H E 
H H E 
HHHHH EEEE 
H 
H 
H 

H E 
H E 
H EEEEE 

I I I I  I I  
I I I  I I I  

I I  
I I 
I I 
I I  
I I  
I I  

TTA4 : 1 3-JUN- 1 983 1 3 : 43 
TTA4 : 1 3-JUN- 1 983 1 3 : 43 
TTA4 : 1 3-JUN- 1 983 1 3 : 43 

DO 
00 
00 
DO 
DO 
00 

� ·- ... 

000000 
000000 

DO 
00 
00 
DO 
00 
00 

- - ·  ..... ·-- --···- -- ·-· 

000000 
000000 

00 DO 
00 00 
00 00 
00 00 
00 00 
DO OlJ 

AAAAAAAAAA TT I I 
I i 
I I  
I I  

00 00 00 00 
AAAAAAAAAA TT 
AA AA TT 
AA AA T1 
AA AA TT 
AA AA TT 

AAAAAA TTTTTTTTTT 
AAAAAA TTTTTTTTTT 

AA AA TT 
AA AA TT 
AA AA TT 
AA AA TT 
AA AA TT 
AA AA TT 
AAAAAAAAAA TT 
AAAAAAAAAA TT 
AA AA TT 
AA AA TT 
AA AA TT 
AA AA TT 

ssss �CCC 
s c 
s c 

sss c 
s c 
s c 

ssss ecce 

i:Jo DO 
DO 00 
DO 00 

I I I I l l  
I I I  I I I  

000000 
000000 

H H 
H H 
H H 
HHHHH 
H H 
H H 
H H 

I I I I 222222 
I I I I 222222 
; I ,  I 22 22 
l I i i 22 22 

j l l  j 
i i I  i 
l ; ;  i 
i I i  i 

' '  
j ;  

I I 
j i 

EEEEE 
E 
E 
EEEE 
E 
E 
EEEEE 

22 
22 

22 
22 

22 
22 

22 
22 

2222222222 
2222222222 

DO 00 
00 DO 
00 DO 

000000 
000000 

RAT I OOUT 1 3-JUN - 1 983 1 3  39 
RAT I OOUT 1 3 -JUN- 1 983 1 3  39 
RATI OOUT 1 3-JUN - 1 983 13 39 

TTA4 · 1 3-JUN- 1 983 1 3  43 
TTA4 · 1 3-JUN- 1 983 1 3 " 43 
TTA4 · 1 3-JUN- 1 983 1 3 ·  43 

D I SKtUSER_D I SK I :  C SCHE. BETDOSJRAT I OOUT. DAT • 2 
D I SKtUSER D I SK ! :  ( SCHE BETDOS J RAT I OOUT. DAT 1 2 
D I SKtUSERJJ ! SK I :  ( SCHE. BETDOS lRAT I OOUT. DATI 2 

uu uu 
uu uu 
uu uu 
uu uu 
uu uu 
uu uu 
uu uu 
uu uu 
uu Ul.) 
uu uu 
uu uu 
uu uu 
uuuuuuuuuu 
uuuuuuuuuu 

TTTTTTTTTT 
TT rTTTTTTT 

n 
TT 
TT 
TT 
TT 
TT 

.. TJ: 
TT 
TT 
TT 
TT 
TT 

D I SKtlJSER_D I SK I  C SCHE. BETDOS J RAT I OOUT. DAT; 2 
D I SKtUSER_D I SK !  C SCHE. BETDOS J RAT I OOUT. OAT1 2 
D I SKtUSER_D I SK 1  ( SCHE BETDOS J RAT I OOUT DATI 2 

VAX/VMS 
VAX /VMS 
VAX / VMS 

VAX /VMS 
VAX /VMS 
VAX /VMS 



N 
(.j1 

T M I  P o s t -Gr o s s  O e c o n t a m 1 n a t i o n TLD ' s  ! 30 5 ' ,  3 4 7 ' &. 3 6 7 ' )  ·· - DCH- 5-8:2 

Do s. i m e t e r MYLAR Il l  
( n r  ) 

I F RONT R a w  706 50 
R a w  7 2 2  80 
R a w  7 0 0  7 0  

I BACK 

A v e  7 1 0  00 + / - 2% 
B e t a  4 6  60 
R a t i o  I 00 

R a w  698 50 
R a w  6 7 4  4 0  
R a w  6 9 5  60 

A v e  689 50+ / - 2 %  
B e t a  2 3  5 7  
R a t i o  00 

2 FRONT R a w  1 076 00 
R a w  1 1 1 2 00 
R a w  967 60* 

2 BACK 

Ave 1 094 00+ 1 - 2% 
B e t a  346 27 
R a t i o  I 00 

Raw B73.  eo• 
R a w  1 0 1 2  00 
R a w  989 9 0  

A v e  1 000.  9 5 + / - 2% 
B e t a  2 1 1 62 
R a t i o  1 00 

3 FRONT Raw 49 1 3  00 
R a w  6 1 1 1  OC\ 
R a w  6827 00 

005 " 112 
< n c ) 

7 1 8  20 
730 40 
7 6 5  80 

738 1 3+ / - ..l% 
74 7 3  

I 6037 

725 50 
746 20 
697 00 

722 90+ / - 3 %  
56 97 

2 4 1 73 

749 90 
802 1 0  
7 7 7  00 

776 33+ / - 3% 
28 60 

0 .  0826 

787 20 
832 70 
766 00 

795 30+ / - 4% 
5 97 

0 . 0282 

1 493 00 
1 502 00 
1 627 00 

A v e  �950 33+ / - 1 6% 1 540 67+ / - 5/. 

3 BACK 

B e t a  4 7 2 1  33 3 1 1 67 
R a t i o  I 00 0 0660 

R a w  1 1 36 00 
R a w  1 1 73 00 
R a w  1 269 00* 

Ave 1 1 54 50+ / - 2% 
B P t a  45 83 
R a t  i a I 00 

1 1 26 00 
1 088 00 
1077 00 

1 097 00+ 1 - 21. 
0 00 

0 0000 

SUMMARY OF OOS I ME rER READ I NG S  

0 1 0 "  113 
( n r ) 

675 50 
7 5 5  60 
8 1 3  70 

748 27+ / - 9% 
84 87 

1 82 1 2  

698 00 
735 30 
753 1 0  

728 80+ / - 4 %  
62 87 

2 6676 

753.  60 
784 1 0  
7 9 1  00 

776.  23+ / - 3 %  
28 50 

0 . 0823 

8 1 1 80 
760 00 
862 �0 

8 1 1  40+ / - 6/. 
22 07 

0 1 04 3  

1 35 1  0 0  
1 356 00 
1 376 00 

1 36 1  00 + / - I 'l. 
1 32 . 00 
0 0280 

1 090.  00 
1 029 00 
1 043 .  00 

1 054 0 0 + / - 3% 
0 00 

0 0000 

020 " tt4 
i n c ) 

1>27 1 0  
623 20 
573 80 

608 03+ / - 5/. 
0 00 

0 0000 

540 60 
576 20 
547 30 

554 7 0 + / - 3/. 
0 00 

0 0000 

9 1 7  60* 
833 40 
849 40 

84 1 4 0 + / - I Y.  
9 3  67 

0 2705 

883 80 
890 40 
889 80 

888 00+ / - 01. 
98 67 

0 4663 

1 385 00 
1 533 00* 
1 352 00 

1 368 50+ / - 2% 
1 39 50 
0 .  0295 

1 1 9 5  00 
1 1 2 1  00 
1 1 74 00 

1 1 63 33+ / - 3% 
54 6 7  

I 1 927 

032 " 115 
( l l ( ) 

567 50 
572 60 
607 80 

582 63+ / - 47. 
0 00 

0 0000 

530 70 
547 30 
587 OO• 

539 00+ / - 21. 
0 00 

0 .  0000 

852 30 
832 80 
835 70 

840 2 7 + / -· 1% 
92.  53 

0 2672 

849 1 0  
874 60 
928 80 

884 1 7+ / - 5/. 
94 83 

0 448 1 

1 337 00 
1 1 75 DO• 
1 284 00 

1 3 1 0  5 0 + / - 3/. 
8 1  50 

0 0 1 73 

1 1 63 00 
1 1 59 00 

974. 20• 

1 1 6 1  00+ / - 01. 
52 33 

I 1 4 1 8  

0/,4 " 116 
( n r ) 

576 70 
530 1 0  
563 90 

5 5 6  90 + / - · 4 �. 
0 00 

0 0000 

500 20 
5 3 4  60 
577 70 

537. 50+ 1 - n. 
0 00 

0 0000 

9 1 8  60 
907 . 80 
900 00 

908 . 80+/ - I �. 

1 6 1  07 
0 .  4652 

926. 96 
898. 80 
948 60 

922. 7 7 + 1 - 3/. 
1 33 .  43 
0. 6305 

1 3 1 5  00 
1 39 5  00* 
1 259 00 

1 287 00+ 1 - 31. 
58 00 

0 0 1 23 

1 1 38 00 
1 2 5 1 . 00 
1 1 83 00 

1 1 90 67+ / - 5% 
82 00 

I 789 1 

1 2 5 "  11 7  
( r. =  ) 

6 6 3  90 
681 1 0  
645 .  20 

663 40+ / - 3% 
0 00 

663 7o 
677 20 
656 90 

665.  93+ / - 2Y. 
0 00 

7 7 4 .  60 
723. 80 
744 80 

7 4 7 .  73+ / - 31. 
0. 00 

821 . 96 
7 7 1 .  50 
774.  60 

789 3 3 + / - 4/. 
0.  00 

1 223 00 
1 349 OO• 
1 235. 00 

1 229 00+ / - I I.  
0.  00 

1 093. 00 
I 1 09 00 
1 1 24 . 00 

1 1 08 67+ / - I Y.  
0 . 00 



-
-

TMI P o s t-Gr o s s  Dec ontam i n � t i on TLD ' s  ( 305 ' ,  347 ' � 367 ' )  -- DCH-S-82 

Do s i me t e r MYLAR Il l  
( nc ) 

4 FRONT R aw 1 363. 00 
R a w  1 404 00 
Raw 1 37 1 ,  00 

4 BACK 

Ave 1 379. 33+ / - 27. 
B e t a  220 00 
R a t i o  I .  00 

Raw 1 1 4 1  00 
Raw 1 086 00 
Raw 1 079. 00 

Ave 1 1 02. 00+/ - 37. 
!3eta  0.  00 
R a t i o  I .  00 

5 FRONT R a w  9408 00 
Raw 8805. 00 
Haw 9 1 72. 00 

. 00'5 "  112 
< n c  l 

1 239. 00 
1 244.  00 
1 2 1 7 . 00 

1 233. 33+/ - 1 �. 

74. 00 
0. 3364 

1 0'56 00 
1 1 2 1  00 
1 1 46. 00 

1 1 07.  67+/ - 47. 
0 00 

0. 0000 

1 0070. 00 
1 5070 00* 
1 0000. 00 

SUMMAR Y OF DOSI METER fiEADI NGS 

. 0 1 0" 113 
< nc l 

1 237. 00 
1 1 94 . 00 
.1 282. 00 

1 237 67+/- 4� 
78. 33 

0.  356 1 

1 1 08 00 
1 050 00 
1 1 1 0. 00 

1 089. 33+ / - 37. 
0. 00 

0. 0000 

9682. 00 

1 2290. 00 
.1 60 1 0 .  00 

' 020" 11 4  

< n c  l 

1 378 00* 
1 254.  00 
1 239. 00 

1 246 50+ / - 1 7.  
8 7  1 7  

0 3962 

1 1 66 00 
1 1 53 00 
1 1 70. 00 

1 1 63. 00+ / - 1 7.  
1 2  00 

- - 0 . 0000 

1 1 860. 00 
! ::>4'10.  0·� 
1 2250.  00 

' 032 " ll:'i 
< n c l 

1 247 00 
1 223 00 
_1 1 4 1 .  00 

1 203. 67+ / - S"! 
44. 33 

0. 20 1 5  

1 056. 00 
1 1 1 2 . 00 
1 1 63 00 

1 1 7 1 0  00 
I iC!50.  00 
1 1 520. 00 

' 064 " .116 
< n c  l 

- . 12:'i" - fi7 -­( n c l 

1 276 . 00 1 1 1 8. 00 
1 1 05.  00 1 1 89. 00 
1 1 90._ 00 --- _______ l l?_l .  00 ----

1 i 90. 33+ / - 77. 1 1 59. 33+/- 37. 
3 1 .  00 0. 00 

0. 1 409 

1 036 00 
1 1 90. 00 
1 1 2:> 00 

1 .3 7 4 0 .  ;;;:; 
1 3840. 00 
1 _5070. 00� -

1 1 30.  00 
1 04 1 .  00* 
1 1 72 00 

9390. 00 
9638. 00 
9768 . 00 

Ave 9 1 28 .  33+ / - 37. 1 0035. 00+/ - 07. 1 2660. 67+ /-257. 1 2 1 83 .  33+/- 27. 1 1 493. 33+ / - 27. 1 3790. 00+ / - 1 7.  9598. 67+/- 27. 

5 BACK 

B e t a  0.  00 436. 33 3062. 00 2584. 67 1 894 . 67 4 1 9 1 . 33 0 .  00 
Rat i o  00 0 OO!Vl 0. 0000 0. 0000 0. 0000 0. 0000 

Raw1 1 030 . 00 
R aw 1 1 7 4 0 .  00 
Raw10700 00 

1 0870 00 

1 07 1 0 .  00 
1 33 1 0  00* 

1 0240. 00 
10780. 00 
1 0200. 00 

1 1 980 00 
1 1 980 00 

1 3780 00* 

1 2490. 00 
1 0990. 00* 
1 1 920. 00 

i a770.-oo _____ a962:-oo- ---- --
1 7 1 oo_ oo 89 1 8 . oo 
1 7430. 00 9308 . 00 

Ave 1 1 1 56 .  67+ / - 57. 1 0790 00+/- 1% ! 0406. 67 +/- 37. 1 1 980 00+ / - 07. 1 2205 00+ 1 - 37. 1 7766. 67+/- 57. 9062. 67+/- 2% 
Beta 2094 00 1 727 33 1 34 4 . 00 29 1 7 33 3 1 42, 33 8704 ._ 00 _ ___ ____ __ 9_ 90 
R a t i o  I 00 0. 8249 0. 64 1 8  I .  3932 I .  5006 4 .  1 566 

6 FRONT Raw 1 3 1 1 . 00 
Raw 1 1 43. 00* 

Raw 1 268 00 

1 1 0 1  00 
1 205 00 
1 275.  00 

978. 20 
1 085.  00 
1 233. 00 

1 1 9 1 .  00* 
1 32 5  00* 
1 0 1 1 .  00* 

1 062 00 
1 060 00 
1 042. 00 

1 285.  00 
1 1 1 1  00* 
1 233. 00 

1 094 00 
1 06'1 00 

- -- ! 1_1_3. 09 

6 BACK 

Ave 1 289 SO+ / - 27. 
B e t a  1 99.  1 7  
R a t i o  ! . 00 

Raw 1221 . 00 
Raw 1 390. 00 
Raw 1 '550 00 

Ave 1 387 00+/- 1 27. 
Bt!ta  247 50 
Ra t i o  1 00 

1 1 93 .  67+/- 7% 
103 33 
0 '5 1 88 

1 1 79 00 
1 1 38 00 
1 085 00 

1 098. 73+/ - 1 27. 
8. 40 

0 . 0422 

1 1 73 00 
1 1 23 00 
1 060 00• 

0 .  00+ / - 1 37. 

0 00 
0. 0000 

1 1 67 uo 

1 220 00 
1 204 00 

1 1 34 . 00+ / - 47. 1 1 48. 00+/- 37. 1 1 97 00+ / - 27. 
0 00 8 so 57 so 

0 0000 0 0343 0 2323 

< * i n d i c a t e s  a r P J • c t e d  f l i e r ) 

1 054. 67+/- 1 7.  
0 .  00 

0 . 0000 

1 050 00 
1 1 35 00 
1 046. 00 

1 077 00+ /- 57. 
0. 00 

0. 0000 

1 259. 00+/ - 37. 
1 68.  67 
0 .  8469 

1 283. 00 
1 226 00 
1 1 28 00* 

1254 .  50+ / - 3% 
1 1 5 . 00 
0 .  4646 

1 090. 33+/- 2% 
0. 00 

949. 50* 
1 1 4 1 .  00 
1 1 38. 00 

1 1 39. 50+/- 07. 
0. 00 



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

T M I  P o s t - Gr o s s  De c o n t am > n a t i o n TLD ' s  < 305 ' ,  347 ' & 367 ' >  --- DC H-5-8:? 

D c s i m� t e r  MYLAR Il l  

( n c ) 

7 FRONT Raw 2084 00 
Raw 2 0 1 9  00 
Raw 2052 00 

7 BACI'-

B FRONT 

8 BACi-. 

Ave 2 0 5 1  67+ / - 2% 
B e t n  296. 00 
R a t i o  I 00 

Raw 6020 00 
R a w  6077 00 
Raw 6035 00 

Ave 6044 00+ / - 0% 
B e t a  4327 67 
Ra t i o  I ob 

Raw 
Raw 
Raw 

Ave 
B e t a  
R a t i o  

Raw 
Raw 
Raw 

670 1 0  
560 50* 
652.  1 0  

66 1 .  1 0 + / - 2 %  
1 52 03 

I 00 

530 90 
529 40 
5 7 1  00 

Ave 543.  77+ / - 4 %  
B e t a  5 2 .  1 0  
R a t i o  I .  00 

I I  FRONT Raw 1 2 1 2 .  00* 
Raw 1 328. 00 
Raw 1 39 1 . 00 

1 1  BACK 

Ave 1 359. 50+ / - 3% 
B e t a  0 00 
R a t i o  00 

Raw 1 39 1  00 
Raw 1 378 00 
Raw 1 288 00 

Ave 1 3 52 J3+ / - 4% 
B e t a  303 00 
R a t i o  00 

005" 112 
( n c ) 

1 80 1  00 
1 687. oo 
1 773 oo 

1 7 53 6 7 + / - 3% 
0 00 

0 0000 

2::312 6o 
2207 00 
2281 oo 

2266. 6 7 + / - 2�. 
550 33 
b. 1 27 2  

564 7 0  
538. 90 
502. 80• 

551 80+ / - 3% 
42. 73 

0.  28 1 1  

52o. 5o 
526. :50 
5 1 6 .  1 0  

:52 1 .  03+ / - 1 %  
29. 37 

0.  5637 

828. 70 
849 90 
843. 80 

840. 80+ / - 1 %  
0 00 

0 0000 

1 026 00 
1 0 1 0  00 
1 035 00 

1 023 6 7 + / - 1 %  
0 00 

0 0000 

( * i n d i c a t e s  a r P J P C t • d  � l i P r ) 

SUMMARY OF DDS J M�TER READ I NGS 

0 1 0 "  113 
( nc ) 

! 6 1 4  00 
1 7 1 8  00 
1 66 1  00 

1 66 4  3 3 + / - 31. 

0 00 
0 0000 

2oo6. oo 
2020 . 00 
20 1 3  00 

20 1 1  00+ / - 1 1.  
294 67 
0 068 1 

5 3 1  00 
660. 1 0  
620 00 

603 . 70+ / - 1 1 1.  
9 4  63 

0.  6225 

5os. 4o 
5 1 7. 50 
480. 40 

502. 1 0 + / - 4'1. 
10 43 

0 .  2003 

992 30 
1 0 1 8  00 

999 00 

1 003.  1 0 + / - 1 1-
0 00 

0. 0000 

8 1 3 . 60 
907 70• 
8 1 0  60 

8 1 2  1 0 + / - 0"/. 
0 00 

0 0000 

2'160 00 
28613 00 
2133:5 00 

28El7 6 7 + / - 2% 
1 1 32 00 

3 624 3 

2457 66 
2 5 1 13  00 
2 5El9 00 

2 5 � 1  3 3 + / - 3% 
80 5  00 
o ! B60 

4 )2 60 
4 '\9 90 
4 :';4 00 

4 :'>13 8 3 + / - 3% 
0 oo 

0 .  oooo 

4ol 1 t O  
467 oo 
4 :';9 ! 0 

4 5 :5 - 7 3 + / - 31. 
o oo 

6. oooo 

BEl8 90 
936 eo 
933 50 

9 1 9- 73+ / - 3,. 
0 oo 

0 oooo 

1 2 ! :3  oo 
1 2�7 oo 
1 1 �7 oo 

1 1 El9 QO + / - 51. 
1 31 6 7 
0 46Q9 

032 " 115 
( n c ) 

2604 00 
2 4 4 3  oo 
2463 00 

2 503 3 3 + / - 41. 
747 67 
2 5259 

34 35 00* 
37 1 8  00* 
4 4 58.  00* 

0 00+ / - 1 4 1. 
0. 00 

6 oooo 

483 60 
4 52 20 
494 .  70 

4 76 .  83+ / - 51. 
0 00 

o . oooo 

4 58 46 
5 1 4 .  90* 
449 70 

4 5 4 .  05-+- / - I %  
o .  00 

0 oooo 

1 1 54 00 
1 095 00 
1 1 77 00 

1 1 42 .  00+ / - 41. 
0 00 

o . ocoo 

1 13 1 4  00* 
1 64 9  00 
1 588 00 

1 6 1 8  50+ / - 31. 
:569 1 7  
I 8784 

064 " 116 
( n c ) 

2 1 1 6  0 0  
2 1 1 4  00 
2046 0 0  

2092 0 0 + / - 2 /.  
3 3 6  33 
I 1 363 

i946 00 
1 899 00 
1 9 56 00 

1 933 6 7 + / - 2% 
2 1 7 .  33 
6. 6562 

489 3 0  
480 9 0  
4 3 5 .  1 0* 

485. 1 0+ / - 1 %  
0 .  0 0  

0 0000 

563. 00* 
474 70* 
5 1 8 . 70* 

0 00+/- 91. 
0 . 0 0  

0 0000 

2295. 00 
1 867.  00* 
232 1 . 00 

2308. 0 0 + / - 1 %  
5 1 5 . 67 
0 . 0000 

22 1 0 00 
2 58 1  00* 
2;? 1 0 .  00 

22 1 0  0 0 + 1 - 01. 
1 1 60. 67 

3 8306 

1 25 "  117  
< n c > 

1 7 7 1 . 00 
1 792 00 
1 704. 00 

1 7 55 6 7 + / - 3% 
0 00 

-1763:' 00 
1 799 00 
1 64 7 .  00 

1 7 1 6 . 33+ / - 4% 
0 . 00 

509 . 1 0  
5 1 4 .  20 

_503c 90 

509. 0 7 + / - I 'Y.  
0 . 00 

- - sro:--bo - -
469.  50 
50 1 90 

4 9 1 . 67 + / - 4/. 
0 . 00 

1 728. 00 
1 880. 00 
1 769. 00 

1 792.  3 3 + / - 4% 
0 .  00 

- i 546. 00 
1 095.  00 
1 0 1 3 . 00 

1 049_ 3 3 + / - 4% 
0. 00 



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

TMI P o s t -Gr o s s  D e c o n t am i na t i on TLD ' •  ( 305 ' ,  347 ' � 367 ' )  -- DCH-5-82 

Do s i me t e r  MYLAR # I  
( nc > 

1 2  FRONT Raw 230 70 
Raw 250 20* 
Raw 220. 10 

12 BACK 

1 3  FRONT 

1 3  BACK 

Ave 225 40+ / - 3% 
B �> t a  46. 3 3  
Rat i o  I .  00 

Raw 1 72 90 
Raw ! 94 20* 
Raw 1 8 1  00 

Ave 1 76 95+/- 3% 
Beta  '. 0 28 
R a t i o  I 00 

Raw 
Raw 
Raw 

Av1> 
B e t a  
R a t i o  

Raw 
Raw 
Raw 

253 90 
249 00 
238 10 

�47 00+/ - 3% 
49 20 

I 00 

!97 60 
202. 80 
2 1 6 .  00 

Ave 205 47+/- 5% 
B e t a  1 5  9 0  
R a t i o  I 00 

14 FRONT Raw 367. 60 
R•w 357 30 
Raw 378 50 

14 BACK 

Ave 367 80+/ - 3% 
B e t a  ! 5 1  8 5  
R a t i o  1 00 

R•w 2 1 9  30 
Raw 236 00 
Raw 234 30 

A�e 229 87+ 1- 4% 
B e t a  3 � .  6 7  
R a t i o  I 00 

. 005" 112 
< n c )  

221 70 
2 1 2 . 90 
220. 00 

2 1 8 .  20+/ - 2% 
39 1 3  

0 8446 

1 86 .  50 
1 94 .  60 
194 50 

1 9 1 .  87+/ - 27. 
25. 20 

·2. 4 506 

203 1 0  
2 5 5 .  4 0  
228. 30 

228. 93+/ - 1 1 '1. 
3 1 .  1 3  

0 6328 

! l37 1 0* 
2 1 2  70 
205 00 

208 85+/- 3% 
! 9 .  28 

I 2 1 28 

250. 40 
261 70 
259 30 

257 1 3+/- 27. 
4 1  1 8  

0 .  27 1 2  

2 1 4  00 
2 1 0  40 
206. 70 

2 1 0  37+ / - 2% 
1 6 .  1 7  

0 4533 

SUMMARY OF DOS I METER READ I NGS 

. 0 1 0" #3 
( n r ) 

202 40 
2 1 0  1 0  
205. 90 

206. 1 3 + / - 2% 
27 07 

0.  5842 

1 86 .  90 
1 8 1 .  80 
1 84 20 

1 84 .  30+ / - 1 %  
. _1 7 93 
I 7 1 47 

229 00 
230. 70 
245 70 

235 1 3+ / - 4% 
37 33 

0.  7 588 

200 40 
189 80 
2 1 4  1 0  

201 4 3 + / - 6% 
1 1  87 

0.  7463 

2 1 9  80* 
250 80 
251  90 

251 35+ / - 0';( 
35 40 

0 233 1 

2 1 4  EIO 
1 86 80• 
205 60 

2 1 0  20< 1 - 3% 
1 6 .  00 

0 4486 

. 020 " 114 
( nr > 

1 88 50 
1 87 30 
1 77. 90 

1 84 .  57+/- 3% 
5. 50 

0 .  1 1 87 

1 78 40* 
1 58 90 
1 6 1  90 

1 60 4<.. + / - 1 %  
0 , 00 

0 . 0000 

207 90 
2 1 9  80 
2 1 2  1 0  

2 1 3 . 27 + / - 3% 
1 5 . 47 

C .  3 1 44 

1 84 .  90 
1 89 50 
1 86 1 0  

1 86 83+ / - I %  
0 00 

0. 0000 

240 40 
2 1 0  30 
223 30 

22'1 67+/- 7% 
8 72 

0.  0574 

205 90 
1 89 90 
1 94 1 0  

1 96 63+ / - 47. 
2 43 

0 0682 

. 032" 115 
( n c  ) 

1 97 1 0  
201 1 0  

_ 1 8 1 . 90• 

1 99 .  1 0+ / - 17. 
20 03 

0. 4:?2'1 

1 6 1  70 
1 7 1 .  30 
1 7 1  60 

1 68 .  20+ / - 37. 
I 53 

0 ! 4 9 1  

20 1 30 
: 7 9  80• 
20 1 50 

20 1 40+/- 07. 
3 60 

0. 0732 

1 6 7 .  50 
1 83 . 80* 
1 70 1 0  

1 68 80+/- 1 %  
0 00 

0 0000 

204 70 
2 1 8  90 
203 80 

209 1 3+ / - 47. 
0 . 00 

0 0000 

187 90 
1 94 30 
j <J9 40 

1 93 8 7+ / - 3% 
0 00 

0 0000 

. 064 " 116 
< n c ) 

1 82 .  70 
1 95 20 
1 92.  1 0  

1 90 .  00 + / - 37. 
1 0 .  93 

0.  2360 

1 69 .  1 0  
1 79 .  30 
1 6 5  90 

1 7 1 .  43+/- 47. 
�- 77 

0 4635 

1 99 50 
200. 1 0  
202. 00 _ 

200 53+1 - 1 7.  
2 .  73 

0.  0556 

1 89 .  1 0  
1 94 .  20 
1 83 60 

-� - 1 2 5 "  117 .  
( n r ) 

1 82.  70 
1 8 1 .  80 
) 72. 70 

1 79.  07+/- 3')1. 
0.  00 

1 7 1 .  90 
1 63 .  00 
1 65 .  1 0  

1 66 67+/- 3')1. 
g. 00 

1 74 .  20* 
1 93 .  70 
20 1 .  90 

1 97 .  80+/ - 3% 
0 .  00 

1 84 80 
1 86 .  1 0  
1 97 .  80 

1 88 97+/- 37. 1 89 57+/- 47. 
() 00 . _ _ __ _ 0 _ OQ_ __ _ 

0. 0000 

2 1 5  40 
:.!06 . 70 
22 1 .  40 

2 1 4 .  50+ / - 3';( 
0 .  00 

0 . 0000 

202. 3o 
203 30 
202. 80 

202 80• / - 0';( 
8 60 

0 24 1 1  

1 9 1 .  60* 
2 1 9 . 90 
2 1 2 .  00 

2 1 5 . 9 5 + / - 3')1. 
0 00 

i 9 i  5o 
1 89 .  50 
20 1 60 

1 94.  20+/- 3% 
0.  00 



"�'M l  P o s t - Gr o s s  De c o n t a m i n a t i o n TLD ' s  l :l 1 1 S ' ,  347 ' & JA7 ' )  - - D C H - 5-82 

D o s  i m e t e T MYLAR !i l  
( n c  l 

1 5  F R ONT R a w  1 23 .  SO 

R a w  1 32 90 M­
R o:1 w  1 20 20 

1 5  BI\CI'. 

A v P  1 2 1  8 5+ / - 2 /.  
n e t a  1 3  65 
R a t i o  00 

R at" l i B 80 
R a w  1 05 .  70<> 
R aw 1 23 60 

A v e  1 2 1  20+ / - 3 X  
B e t a  1 8  1 7  
R a t i o  00 

1 7  FRONT R a w  
R a w  
R a w  

4 .  08 
3. 53<> 
4 .  0 1  

1 7  BACI'. 

! 8  FRONT 

1 8  B A C I'.  

Ave 

B e t a  

R a t i o  

Raw 
Raw 
R a w  

Av e 

n e t  a 
R a t i o  

R a w  
R a w  
R a w  

4 .  0 5 + / - 1 %  
1 4 8  
1 00 

4. 1 3  
4 1 1  
3 98 

4 07+/ - 2 %  
I 50 
I 00 

262 1 0  
260 30 
1 98 60* 

Ave 26 1 .  20+ / - 0% 
B e t a  1 00 70 
R a t  i D 1 00 

R a w  1 52 60• 
R a w  1 98 4 0  
R a w  1 9 1  3 0  

Ave 1 94 85 • 1 - 3% 
n e t a 58 70 
R a t 1 o  00 

. 005" !12 
( n c ) 

1 30 40 
1 2 3 1 0  
1 26 90 

1 26 80+ / - 3% 
18 60 

I 3626 

99 0 1  
92 :?8 

1 06 .  :<G 

99. 1 6+ / - 7% 
0 .  00 

0 0000 

2 97 
2 .  65* 
2 8 4  

2 9 1 + / - 3% 
0 34 

0 2273 

3 1 2  
3 .  1 7  
3 46* 

3 1 5+ / - I %  
0 57 

o 3B I 6  

1 97 80 
1 97 70 
1 79 1 0* 

1 97 75+ / - 0% 
37 25 

0 3699 

1 7 1  OO• 
1 44 .  40 
1 4 5 . 40 

1 4 4 90+ / - 0% 
8 75 

0 .  1 49 1  

SUMMARY OF DOS I ME T ER R E A D I NGS 

0 1 0 " 113 
( n c ) 

1 1 6 2[; 
1 1 0 30 
1 2 1  80 

1 1 6 1 0 + / - S'l. 
7 90 

0 5788 

99 98 
1 00 20 

'14 1 0  

98 09+ / - 4 %  
0 00 

6 0000 

2 84 
2 96 
2. 9 1  

2 90+/ - 2i:. 
0 33 

0 2?59 

2 97 
3 0 4  
2 .  66* 

3 0 0 + / - 2Y. 
0 4 3  

0 2867 

1 76 .  70 
184 00 
1 95. 80• 

1 80 3 5 + / - 3% 
19 85 

0 1 97 1  

1 64 uo 
1 73 50 
1 7 5  60 

1 7 1  03+ / - 4% 
34 88 

0 5943 

020" ll-1 
( n c ) 

1 1 9 60 
1 2 1  70 
1 2 3 1 0  

1 2 1  4 7 + / - 1 1. 
1 3  27 

0 9 7 1 9  

1 06 4o 
98 1 6  

1 0 5  50 

1 03 3 5 + / - 4% 
0 32 

b C 1 76 

3 0 5  
2 76<> 
3 .  1 2  

3 09+ / - 2% 
0 52 

0 3507 

2 56 
2. 76 
2. 7 1  

2 68+ / - 4 "  
0 1 0  

0 . 0695 

1 79 80 
1 74 70 
1 76 60 

1 7 7 03+ / - 1 Y.  
1 6  53 

0 .  1 64 2  

1 39 6 0  
1 43 5 0  
1 39 60 

1 40 90+ / - 2"/. 
4 7 5  

0 0809 

032 " 11 5  
< n c ) 

1 04 2 0  
1 03 1 0  
1 1 0 4 0  

1 0 5 .  90+ / - 4't� 
0 00 

0 0000 

1 05 70 
94 4 5  
9 9  7 7  

9 9  9 7 + / - 6 %  
0 00 

0 0000 

2 56 
2 9 1  
2 7'7 

2 7 5+ / - 6% 
0 .  1 8  

0 1 1 9 3  

2 7 8  
2 82 
2 5 3 •  

2 .  80• 1 - 1 %  
0 .  23 

6 1 505 

1 37 90 
1 6 5 40 
1 65 .  90 

1 63 0 7 + / - 3"1. 
2. 57 

0 0 2 � 5  

1 4 1  70* 
1 58 90 
1 59 30 

1 59 1 0+ / - 0% 
22 95 

0 3 9 1 0  

064 " tl6 
( n c ) 

96 6 4  
I l l  1 0  
1 03 so 

1 03 8 5 + / - 7 %  
0 00 

0 .  0000 

95. 6 3  
9 4  5 0  
9 2  7 0  

9 4  2 8 + / - 21. 
0 0 0  

6 ocioo 

2. 7 8  
2 8 6  
2. 34* 

2 .  82+/- 2Y. 
0 . 2 5  

0 .  1 67 6  

2 53 
2 4 4  
2 .  4 2  

2 .  4 7 + / - 2% 
0. 00 

1 2 5 "  #7 
( n c ) 

1 1 2 .  40 
1 06 00 
1 06 20 

1 08 20 + / - 3% 
0 00 

1 o3 4o 
1 00 30 
1 05 4 0  

1 03 .  0 3 + / - 2 %  
0 0 0  

2 5 8  
2 4 8  
2 .  6 5  

2 .  5 7 + / - 3% 
0. 00 

2 ' 63- -
2 5 3  
2 .  56 

2 .  5 7 + / - 2Y. 
0 00 

c oboo · ·-· · ·  ·- - --

1 68 .  00* 
1 5 1  00 
1 57. 2 0  

1 54 1 0 • 1 - 3Y. 
0 0 0  

0 .  0000 

1 4 1  3 0  
1 39 . 9 0  
1 39 00 

1 4 0 0 7+ 1 - 1 %  
3 .  9 2  

0 0667 

1 58 .  1 0  
1 59 9 0  
1 63 5 0  

1 6 0 .  5 0 + / - 2 Y.  
0 . 00 

1 ::i6. io · 

1 36 .  20 
1 54 70* 

1 36 .  1 5 + / - 0% 
0 . 00 



-
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TMI P o • t-Gr o s s  0 P c o n t a m i na t i on TLD ' s  < 305 ' ,  347 ' II. 367 ' )  --- OCH-5-82 

Dos i me t er MYl,.AR Il l  
< n c ) 

1 9  FRONT Raw 1 76 40 
R a w  1 74.  10  
R a w  197 70* 

19 BACI'-

21 FRONT 

Ave 
B e t a  
R a t i o  

Raw 
Raw 
Raw 

1 75 .  25+/- 1 %  
2 5  98 

1 .  00 

1 23 . 60 
1 26.  1 0  
125 .  80 

Ave 1 25 1 7+/- l 'l.  
B e t a  0. 00 
R a t i o  00 

Raw 
R a w  
Raw 

Ave 
B e t a  
R a t i o  

R a w  
R a w  
R a w  

A v e  
B e t a  
R a t i o  

0 .  89 
0 90 
0. 89 

0. 89+ /- l 'l.  
0 .  00 
I .  00 

02 
06 
02 

I .  03+/-
0 .  I I  

I .  00 

33 FRONT Raw 336. 30 
F: a w  344 . 60 
R a w  330.  40 

33 BACI'-

Ave 337. 1 0+/- 2X 
B e t a  1 32 90 
R a t i o  I .  00 

Raw 207. 40 
Raw 204. t O  
R a w  219 20 

Ave 210 23+/- 4% 
B e t a  38. 93 
R a t i o  I .  UO 

' 005" 112 
< n c ) 

1 82 .  50 
178 . 00 
1 83. 30 

1 8 1 .  �/+/- 2% 
32. 00 

I .  2316 

1 39 50 
1 47. 80 
1 48 70 

1 45 .  33+/- 3X 
0 00 

6. o6oo 

0. 82 
0. 97* 
0. 83 

0.  83+/ - 1 %  
0. 00 

0 0000 

6. 93 
0. 9.3 
0. 98 

0. 95+/- 3X 
0. 0::1 

0 2870 

0. 00 
0.  00 
0. 00 

0. 00 +1- ox 

0. 00 
0 . 0000 

0. 0-;) 
0 00 
0. 00 

0 01)+/- ox 

0 0() 
0 0000 

( * i n d i c a t e s  a r e J P c t e d  f l i e r ) 

SUMMARY OF DOS I METER READ I NGS 

0 1 0 "  li3 
< n c ) 

1 7 5  30 
1 74 . 20 
1 7 5 .  1 0  

1 74 .  87+/- ox 

25. 60 
0.  9852 

1 56 .  1 0  
1 50 .  90 
1 49. 00 

1 52. 00+/- 2% 
0. 00 

0 . 0000 

I .  06 
I .  07 
1 02 

I .  05+/- 3% 
0. 0 1  

0. 0000 

1 .  05 
1 .  ! 0  
1 08 

I .  08+/- 2% 
0. 1 6  
4000 

0.  00 
0 . 00 
0.  00 

0. 00+1- 0% 
0. 00 

0.  0000 

0. 00 
0. 00 
0 . 00 

0.  00+1- O'r. 
0. 00 

0 0000 

' 020" #4 
< n c ) 

1 44.  40 
1 44 80 
1 42.  30 

1 43 .  83+ /- IX 
0. 00 

0. 0000 

1 28 .  40 
1 27 1 0  
1 36 80 

1 30 77+/- 4X. 
0 00 

0. 0000 

0.  88 
0 87 
0 87 

0.  87+/- l 'r.  
0 .  00 

0 . 0000 

0.  94 
1 .  05* 
0 94 

0. 94+/- O'r. 
0 03 

0. 2406 

2 1 4  60 
204 60 
229 20* 

209. 60+/- 3% 
5. 40 

0. 0406 

1 97 .  70 
1 93 1 0  
1 9 5  70 

1 9 5  50+ /- 1 %  
2 4 .  20 

0 62 1 6  

' 032 " lt 5  
( n c ) 

1 67 40• 
1 5 1 40 
144 50 

1 47 .  9j+/- 3% 
0.  00 

0. 0000 

1 1 8 .  70* 
1 32 .  40 
1 26 .  1 0  

1 29 25+/- 3% 
() 00 

0. 0000 

0. 90 
0 . 83 
0 .  86 

0 .  86+ / - 4% 
0 .  00 

0 .  0000 

o. 95· 

0 97 
04 

0 99+/ - 5% 
0 .  07 

0.  6000 

200 30 
207. 90 
205. 60 

::>04 60+ /- 2% 
0 40 

0. 0030 

1 80 1 0  
1 78.  50 
1 66.  60 

1 75 .  07+/- 4% 
3 77 

0 .  0967 

' 064" 116 _ _ __ __ __ _  , 1 2:'i" 117 __ 

< n c )  ( n c ) 

1 28. 50 1 52 . 00 
1 30. 40 1 5 1 . 60 
1 30. 20 _ _ _ ____ _ 1,4� 20 

1 29. 70+/- l 'l.  
0. 00 

0 . 0000 

1 1 8. 90 
1 20. 00 
1 2 1 .  40 

1 49. 27+/- 3% 
0. 00 

! 58. 70 
1 36. 00* 
1 57 . 90 

1 20. 1 0 •1 - 1 %  1 58. 30+/ - 0% 
<L OQ _ _______ Q�_Q_Q _ __ __ _  _ 

0. 0000 

1 .  02 
0. 97 

_1 03 

1 00+ 1 - 3% 
0. 00 

0. 0000 

1 '  04 
1 04 

____ t <:!�- ----- -----
t . 04• t - o:r. 
0 . 00 

- ------ ------- · - _ _ _ __ _  .. __ .... . 
0. 95 
1 .  05* 
0. 94 

0 . 90 
0 . 9 3  
0. 92 

0.  94 + / - 1 %  0. 92+/- 1 %  
0.  0 3  . --- -----<>-� _ _Qp_ - -- -

0. 2406 

0. 00 
0. 00 
0. 00 

0. 00+ / - O'r. 
0. 00 

0.  0000 

0. 00 
0. 00 
0 00 

0. 00+ 1 - ox 

0 00 
0. 0000 

205. 70 
1 83 .  40* 
202. 70 

204 . 20+/- ! X  
0 . 00 

i 76 .  90 
1 88. 50• 
1 7 1 . 70 

1 7 1 .  30+/- ox 

0. 00 



T M I  P o s t -Gr o s s  D e c o n t am 1 n a t i o n TLD ' s  < 305 ' ,  347 ' & 367 ' >  - - DCH- 5 -82 

D o s i m e t e r  MYLAR Il l  
( n c ) 

58 FRONT R � w  973 30 
R a w  1 029 00 
R a w  894.  1 0  

5 8  BACK 

59 FRONT 

59 BACK 

Ave 965 4 7 + / - 7� 
B e t a  4 9  1 3  
R a t i o  I 00 

R a w  97 1 50<> 
Raw 1 086 00 
Raw 1 048.  00 

Ave 1 067 00+ / - 3� 
B P. t a  1 72 20 
Ra i:i o 1 00 

R a w  
R a w  
R a w  

Ave 
B e t a  
R a t i o  

R a w  
R a w  
R a w  

A v e  
B e t a  
R a t i o  

06 
07 

I .  03 

1 05+/- 2� 
0.  08 
1 .  00 

1 0 1  
0 98 
0 99 

0 9 9 + / - 2� 
0.  06 

00 

6 1  FRONT R a w  2657 00 
R at" 2508. 00 
Raw 2690 . 00 

61 BACK 

Ave 26 1 8 .  33+ / - 4� 
B e t a  0 00 
R a t i o  00 

R a w  2694 00 
Raw 2694 00 
Raw 2624. 00 

Ave 2670. 6 7 V / - 2'l. 
B e t a  320. 00 
R a t i o  00 

0 0 5 "  112 
( n c >  

0. 00 
0 00 
0 00 

0 00+ 1 - 0� 
0 00 

' ' · 0000 

0. 00 
0.  00 
0 00 

0.  00+ 1 - 0� 
0.  00 

0. 0000 

0. 00 
0. 00 
0 00 

0. 00+ 1 - 0� 
0. 00 

0. 0000 

6 00 
0 00 
0 00 

0. 00+ 1 -- 0� 
0. 00 

6 0000 

0. 00 
0. 00 
0. 00 

0. 00+ 1 - OY. 
0. 00 

0. 0000 

0. 00 
0. 00 
0 00 

0 00+ 1 - OY. 
0. 00 

0 0000 

( * i n d i c a t � s  a T P J P c t e d � l i P. r ) 

SUM:-1AR Y OF D•:IS I METER READ I NGS 

0 1 0 "  113 
( n c ) 

0. 00 
0 00 
0 00 

0. 00+ 1 - O'l. 
0 00 

0. 0000 

b.  00 
0.  00 
0. 00 

0. 00+ 1 - 0� 
0. 00 

·o. oooo 

0.  00 
0. 00 
0. 00 

0.  00+ 1 - 07. 
0 00 

0. 0000 

o. oci 
0 00 
0.  00 

0.  00+ 1 - O'l. 
0. 00 

6. 0000 

0. 00 
0 00 
0 00 

0. 00+ 1 - 01. 
0. 00 

0 0000 

0 00 
0. 00 
0. 00 

0 00+ 1 - 07. 
0. 00 

0.  0000 

020 " 114 
( n c ) 

9 3 1  40 
9 1 9  90 
926 30 

926 03+ / - 1 7.  

9 70 
0.  1 974 

922 00 
893 40 
903 30 

906 2 3 + / - 2% 
1 1  43 

0.  0664 

0 96 
0 .  96 
0.  99 

0. 9 7 + / - 2% 
0.  00 

0 0000 

0 . 9 5  
0.  92 
0 99 

0.  9 5 + / - 47. 
0 0 1  

6 .  2558 

2444.  00 
24 1 8 .  00 
2570. 00 

2477 3 3 + / - 37. 
0. 00 

0.  0000 

2466. 00 
2621 00 
26 1 5  00 

2567.  3 3 + / - 37. 
2 1 6  67 
0.  677 1 

032 " 11 5  
( n c ) 

990 20 
9 1 7  40 
927 50 

9 4 5  0 3 + / - 4'l. 
28.  7 0  

0 584 1 

825 20it 
908. 30 
909. 20 

908 7 5 + / - o:r. 
1 3 .  9 5  

6 OS l O  

0 .  94 
0. 92 
0 .  98 

0.  9 5 + / - 4% 
0 .  00 

0.  0000 

0 96 
0.  9 5  
0 96 

0 93+/- 37. 
0.  00 

b. 0000 

2670 00 
2 7 1 6  00 
2674 00 

2686 6 7 + / - 1 7.  
5 8  67 

0.  0000 

2225.  00 
2275.  00 
2 3 1 4  00 

227 1 33+ / - 2� 
0.  00 

0 0000 

064 " 116 
( n c ) 

0 00 
0 00 
0 00 

0. 00 + 1 - 07. 
0. 00 

0. 0000 

6 '60' - ·  

0 00 
0.  00 

1 2:) "  1!7 
< n c  > 

9 1 3 .  1 0  
898 70 
937. 20 

9 1 6 .  33+ / - 2% 
0.  00 

--9ci9: 36 ____ _ 
876 40 
898. 70 

o. OO+I - o:r. 894. 80+ / - 2Y. 
0.  00 0. 00 

6� bbbo - --- - - - - - ---- - -- - · ----

0 00 
0.  00 
0.  00 

0. 00+/- 0% 
0.  00 

0 0000 

0.-00 __
_
_ _ 

0. 00 
0. 00 

0.  96 
0. 93 
1 .  02 

.. ··---·- - .  

0.  97+/- 4% 
0.  00 

-o:--95 ___ _ _  -
-

1 .  02 
0 . 84 

0 .  94+/ - 1 0% 0 . 00+ 1 - 0% 
0. 00 • •• .  _ _ __ _ _ O._ QO _ -- 5 oooo 

0. 00 
0. 00 
0 . 00 

2369. 00* 
2583. 00 
2673 . 00 

o oo+l- o:r. 2628. 00+ / - 2:r. 
0 00 0 00 

0 . 0000 

5 00 
0 00 
0 . 00 

0 00+1·· 0% 
0. 00 

0 0000 

2278. ao · 
2400. 00 
2374 . 00 

2350 . 67+ / - 3% 
0 . 00 



........ 
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TMI P o s t -G r o s s  D e c o n tam i n a t i o n  TLD ' s  ( 305 ' ,  347 ' � 367 ' )  -- DCH-5-82 

SUMMAR Y OF DOS I METER READ I NG S  

D o s i me t er MYLAR Il l  
( n c ) 

63 FRONT R a w  652. 90 
R a w  646 90 
R a w  6 1 7 . 10 

63 BACK 

64 FRONT 

Ave 638 97+ / - 3Y. 
B e t a  250. 03 
Ra t i o  I .  00 

Raw 8 1 9. 80 
R a w  753. 20 
R a w  774 10 

A v e  782. 37+ / - 4Y. 
B e t a  422 40 
R a t i o  I .  00 

R a w  
R a w  
R a w  

A v e  
B e t a  
R a t i o  

76 1 40 
779 60 
731 30 

757 43+/- 3% 
1 1 7 . 90 

I .  00 

Raw 6 5 1 .  70 
Raw 656. 00 
R a w  647. 40 

Ave 651 70+/ - 1 %  
B e t a  1 8. 73 
R a t i o  i 00 

65 FRONT R a w  1 294. 00 
R a w  1 2 5 1  00 
R a w  1 290. 00 

65 BACK 

Ave 1 278. 33+/ - 2% 
B e t a  4 1 8.  30 
R a t i o  I 00 

R a w  1 1 88 00 
R a w  1 1 33 00 
R a w  1 1 63 00 

A v e  1 1 � 1 .  33+ 1 - 2% 
B e t a  259 20 
R a t i o  I 00 

. . 005" 112 
( n c )  

0.  00 
0. 00 
0 .. 00 

0. 00+/ - 0% 
0. 00 

0. 0000 

0. 00 
0. 00 
0. 00 

0. 00+1- Oi'. 
0. 00 

' 0 1 0 "  113 
( n c > 

0. 00 
0. 00 
0. 00 

0. 00+/ - 0% 
0. 00 

0. 0000 

0. 00 
0. 00 
0. 00 

0 00+ 1- 0% 
0 00 

6.  0000 - - - 0. 0000 

0 00 
0. 00 
0. 00 

0. 00+1- 0"1. 
0. 00 

0, 0000 

0. 00 
0. 00 
0. 00 

0. 00+ / - 0% 
0. 00 

0. 0000 

0. 00 
0. 00 
0. 00 

0 .  00 
0. 00 
0 00 

0. 00+/- 0% 
0 . 00 

0. 0000 

o. <io 
0. 00 
0 00 

0. 00+ 1 - 0% 
0. 00 

0. 0000 

0. 00 
0 00 
0 00 

o. oo+t- or.' o. OO+I - or. 
0. 00 0. 00 

0. 0000 0 .  0000 

0. 00 
0. 00 
0. 00 

(j 00+ 1- 0% 
0 00 

0 0000 

0. 00 
0 00 
0. 00 

0. 00+ / - 0% 
0 00 

0 .  0000 

( * I n d i c a t e s  a r e J e c t e d  f l i e r ) 

' 020" 114 
( n c  > 

4 1 5 . 90 
4 1 8 .  00 
40 1 .  OQ 

4 1 1 .  63+/- 2Y. 
::!2 70 

0. 0908 

434 00 
466. 60 
473. 20 

457 .  93+/- 5% 
97 . 97 

0. 23!9 

720. 00 
700. 70 
7 2 1  20 

7 1 3 . 9 7 + / - 2% 
74 43 

0. 63 1 3  

6o7. 40 
597 30 
667 . 00* 

602. 35+ / - 1 Y.  
0 .  00 

0. 0000 

9 1 7 . 50 
927 30 
894 . 90 

9 ! 3  23+/- 2% 
53. 20 

0. 1 272 

897 30 
9 1 3  20 
851 90 

887 . 47+ / - 4% 
0 .  00 

0. 0000 

. 032 " ti S  
( n c ) 

385. 60 
4 1 2 .  70 
395, 50 

397. 93+/ - 3% 
9.  00 

0 .  0360 

369 00 
369 00 
367 80 

368. 60+/ - 07. 
8.  63 

. ' 064 " 116 
( n c ) 

0. 00 
0 . 00 
0. 00 

0.  00+1 - 07. 
0. 00 

0. 0000 

0. 00 
0 . 00 
0 .  00 

1 � 5 "  117 . 
( n c ) 

368. 70 
396. 50 
40 1 . 60. 

388. 93+/- 5Y. 
0. 00 

342. 40 
368. 20 
369. 30 

0. 00+ / - 07. 359. 97+/- 47. 

6 .  0204 
0. 00 _ __ __ ___ _9 . _90 _ _ __ 

' - '  ----0.  0000 

654. 50 
690. 50 
667. 80 

670. 93+/ - 37. 
3 1 . 40 

0 .  2663 

6 1 8  . .116 
606 90 
6 • 7  80 

6 1 4  37+ / - 1 7.  
0 .  00 

0. 0000 

890. 50 
923 80 
847 20 

887. 1 7+ / - 47. 
27 1 3  

0 .  06.119 

889 1 0  
869. 00 
873 50 

877. 20+/ - 1 7.  
0 .  00 

0. 0000 

0. 00 
0. 00 
0. 00 

0. 00+/ - 0% 
0. 00 

0. 0000 

0 .  00 
0 .  00 
0. 00 

0. 00+1 - 07. 
0. 00 

6. 6·ooo 

0. 00 
0 00 
0 00 

0. 00+/ - 07. 
0 .  00 

0 .  0000 

0. 00 
0 .  00 
0 00 

0 00+1- 07. 
0. 00 

0 .  0000 

656. 80 
6 1 3. 70 
648. 1 0  

639. 53+ / - 4Y. 
0 . 00 

622. 50 
668. 30 
608. 1 0  

632. 97+/- 57. 
_ _ ___ (),. oo _ _ ..... . . 

86 1 .  50 
824. 30 
894. 30 

860. 03+/ - 4Y. 
0 . 00 

B8 1 .  7o 
924 . 80 
899 90 

902. 1 3+/- 2% 
0 . 00 



....... 
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T M I  P a s t - Gr a s s  D e c o n t a m i n a t i o n TLD ' s  < 30 5 ' .  3 4 7 ' � 367 l -- D C H - 5 --82 

D a s > me t e r M YLAR # I  

( n c  ) 

66 FRONT R a w  1 02 3 00 

R a w  9 9 2 .  4 0  

R a w  1 90 1  00* 

66 BACK 

A v e  1 001 70+ 1 - 2X 

B e t a  1 04 5:1 

R a t i o  I 00 

Raw 1 425 00 

R atv 1 494 00 

Raw 1 4 53 00 

Ave 1 4 58 3 3 + / - 2X 

B e t a  633 57 
R a t l o  00 

67 FRONT Raw 247 40• 

Raw 284 3 0  

Raw 292 1 0  

b7 BACK 

Ave 288. 20+ / - 2/. 

B e t a  8 0  77 

R a t i o  00 

Ra w  234 ::io* -
R a w  2 6 0  90 

R a w  2 5 0 .  40 

Ave 2 5 5  6 5 + / - 3% 

l1 e t a  5 4  3 5  

R a t i o  1 00 

68 FRONT Raw 384.  20 

R a w  3 5 9 .  20 

Raw 3 5 9  20 

68 BACK 

Ave 367 53+/- 4X 

B e t a  6 8  37 

R a t i o  I 00 

Ra•• 668 I 0 

Raw 6 7 5  90 

Raw 679 90 

A v e  674 6 3 + / - I X  

B e t a  394 . 9 3  

R a t i o  1 .  00 

oo:;" 11 2  
( n r l 

0. 00 

0 00 

0 .  00 

0 00+ 1 - O'l. 

0 .  00 

0. 0000 

6 6o 
0 00 

0 00 

0. 00+ 1 - ox 
0 00 

6. 66o6 

0 .  00 

0. 00 

0. 00 

0. 00+ 1 - ox 
0 00 

0. 0000 

6 00 
0. 00 

0. 00 

0 00+ 1 - ox 
0 00 

6 0000 

0 00 

0 00 

0 00 

0 . 00+ 1 - ox 
0. 00 

0. 0000 

0 00 

0 00 

0 00 

0. 00+ 1 - ox 
0. 00 

0 0000 

SUMMAR Y  OF DOS I METER READ I NGS 

0 1 0 "  #3 

( n c.. > 

0 00 

0 00 

0. 00 

0 00 + 1 - OX 

0 .  00 

0 0000 

6.  bo 
0. 00 

0 00 

0. 00+ 1 - ox 
0 00 

0 . 0000 

0 00 

0. 00 

0 00 

0. 00+ 1 - OX 

0. 00 

0 . 0000 

0 00 

0 00 

0 .  00 

0 00+ 1 - OX 

0 00 

0 . 0000 

0 .  00 

0 00 

0 00 

0. 00+ 1 - O'l. 

0. 00 

0. 0000 

0 00 

0 00 

0 00 

0 00+ 1 - OX 

0 00 

0 0000 

020 " t$ 4  
( n c ) 

842 90* 

943. 60 

932 80 

938 20+ / - I X  

3 5  03 

0 335 1 

803 46 
973 70• 

808 30 

805 8 5 + 1 - o:r. 

0 00 

6.  o66o 

2 1 1  90 

:0 \ 8  60 

. 1 9 .  60 

2 1 6 . 7 0 + / - 2% 

9 27 

0 .  t 1 47 

2 1 2 . 4o 
2 1 2  00 

206. 30 

2 1 0 .  2 3 + / - 2% 

8 .  9 3  

0 .  1 64 4  

307.  6 0  

2 8 1  0 0  

2 9 7  9 0  

:295 5 0 + / - :;:r. 
0 00 

0 .  0000 

3 1 3  80 

326. 50 

3 1 9 . 00 

3 1 9 .  7 7 + / - 2% 

4 0  07 

0 1 0 1 5  

032" 11 5  
( n c.. ) 

896. 1 0  

8 8 5 .  60 

880 60 

887 4 3 + / - I X  

0 .  00 

0 0000 

84 7 . 3o 
8 5 7 .  80 

898. 50 

867.  8 7 + / - 3X 

4 3  1 0  

0 .  0680 

226 80• 

208. 1 0  

204.  30 

206. 20+ / - I X  

0 00 

0 .  0000 

20 1 .  56 -
1 97 . 4 0  

1 98 .  1 0  

1 99 .  00+ / - I X  

0 .  00 

0 0000 

308 00 

294 20 

30 1 50 

30 1 .  23+ / - 2X 

2 0 7  

0 .  0302 

287 1 0  

303 90 

293.  60 

2 9 4 .  8 7 + / - 3X 

1 5  1 7  

0 0384 

064 " #6 

( n c  l 

0 00 

0 00 

0 00 

0 . 00+ 1 - OX 

0 00 

0 0000 

b 00 
0 00 

0 00 

0. 00•· 1 - OX 

0. 00 

b. 0000 

0 . 00 

0. 00 

0. 00 

o. oo+t - o:r. 
0 .  00 

0 0000 

' 6 . 66 
0. 00 

0 .  00 

1 2' " . tt.7 
< n c ) 

879 30 

92 1 .  90 

908 30 

903 . 1 7 + / - 2'>'. 
0. 00 

8 t 4 .  76 
839. 60 

820 00 

824 7 7 + / - 2% 

0 00 

208. 60 

2 1 0 .  00 

203. 70 

207. 4 3 + / - 2% 

0 .  00 

206. 60 

1 99 .  60 

1 97 70 

o. oo+l- o:r. 20 1 .  30+ /- 2x 
0 .  00 - --------- - 0 . 90 ____ __ _ - - -- - -6 .  0000 

0 00 

0. 00 

0 00 

0 .  00+ 1 - 0% 

0 00 

0 0000 

o oo 
0 00 

0 .  00 

0 .  00+1- 0% 

0 .  00 

0. 0000 

2 9 5 .  70 

299. 60 

302. 20 

299. • 7 + / - 1 %  

0 .  00 

275.  56 
2 8 1 . 00 

282. 60 

279. 70+/- I X  
0.  00 



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

T M I  P o s t -Gr o s s  D e t o n t am i n a t i on TLD ' s  < 305 ' ,  3 •7 '  & 367 ' 1  -- DCH-5-82 

D o s i m e t e r  MYLAR Il l  
( nc l 

70 FRONT R a w  668 . 20 
R a w  6 5 3 .  40 
Raw 6 3 4  1 0  

A v e  
B e t a  
R a t i o  

65 1 .  90+ / - 37. 
1 1 4 . 40 

I .  00 

70 BACK . ·· :  R a w  1 276. 00 
R a •• 2968. 00 
R a w  3233. 00 

Ave 2492. 33+/-437. 

. 005" 112 
( n c l 

0. 00 
0. 00 
0. 00 

0. 00+ 1 - ox 
0 00 

0 0000 

0. 00 
0. 00 
0. 00 

SUMMARY OF DOS I METER READI NGS 

. 0 1 0 "  113 . 
< n c  I 

.. 020 " 11.'1 . 
< n c  I 

. 032 " 11 5  
< n c I 

5 1 2. 90 
520. 1 0  

. 064 " 116._ 
( n c I 

··-·· 1 25�'- liZ. 
( nc I 

0. 00 535.  4 0  
0. 00 5�4. 90 

0. 00 
0 . 00 
0 .  OQ 

527 . 40 
509. 60 
502 70 .. ···- _ _ _ 4 9 5, 90 ... . 0 .  00 _ _ _ ___ __ 54:Z.. .2.0_ . -

0 . 00+ / - ox 
0. 00 

0 0000 

0. 00 
0. 00 
0. 00 

5 1 3 . 2 3 + / - 2X 
0. 00 

0 . 0000 

687 . 00 
649 .  20 
674 . 80 

0. 00+ / - ox 670. 3 3 + / - 3'. 
0. 00 0 .  00 

509. 63+ / - 2X 
0. 00 

0. 0000 

7 4 2 .  40* 
8 1 8. 80* 
677 1 0 *  

o. OO+ I - o :r.  
0 .  00 

0. 0000 

0. 00 
0 . 00 
0 . 00 

537. 50+ / - I X  
0 .  00 

7 1 7. 80 
664. 4 0  
6 6 3 .  7 0  

0 .  00+ / - 1 0% 0. 00+1- 07. 68 1 .  9 7 + / - 57. 
B. e� a 1 8 1 0 .  37 
R a t i o  I .  00 

o. oo+ t - or. 
Q. 00 

0 0000 - - o-:-oooo ------- - -o� oooo 
9,. 9Q. _ _ _____ _ 9,_9Q _ _____ 0. OQ_ ______ _  ... . -· 

0 .  0000 0. 0000 

71 FRONT Raw 832. 1 0  
Raw 8 1 1 . 30 
R a w  8 4 6 .  90 

7 1  BACK 

Ave 830 10+/- 27. 
B e t a  1 80. 1 7  
R a t i o  1 . 00 

Raw 4490 00 
Raw 4 1 9 7 .  00 
Raw 4382 . 00 

Ave 4356 33+ /- 37. 
!l e t a  3622 . 67 
R a t i o  1 00 

72 FRONT Raw 1 926 . 00 
Raw 1 834.  00 
Raw 1 987 . 00 

72 BACK 

Ave 1 9 1 5 . 67+/- 47. 
B e t a  2 1 8 . 00 
R a t i o  1 00 

Raw 2 1 1 5 . 00 
Raw 2 1 99 00 
Raw 2 1 99.  00 

Ave 2 1 67 67+/- 27. 
B e t a  3 5 8 .  33 
R a t i o  00 

0. 00 
0. 00 
0. 00 

0. 00+1- OX 
0. 00 

0 . 0000 

o. oo 
0 .  00 
0. 00 

o. OO+I - or. 
0. 00 

0. 0000 

0. 00 
0. 00 
0 00 

o. oo+l- or. 
0. 00 

0 . 0000 

0 00 
0. 00 
0 00 

o. OO+ I - or. 
0. 00 

0 0000 

( * i n d i c a t P s  a r e J e c t e d  f l i e r  ) 

0. 00 
0. 00 
0 .  00 

0. 00+ 1 - ox 
0 . 00 

0. 0000 

0. 00 
0. 00 
0. 00 

656 80 
650 30 
692. 80 

666. 63+/- 3% 
1 6 .  70 

0 0927 

1 0 1 4 .  00 
1 028 00 
1 02 1 . 00 

0. 00+ 1 - OX ! 02 ! .  00+ 1 - l 'r.  
0 . 00 287 . 33 

0 .  0000 0. 0793 

0 .  00 
o .  00 
0 00 

o. oo+t- or. 
0. 00 

0 .  0000 

0 .  00 
0 00 
0 00 

o. oo+ t - or. 
0. 00 

0. 0000 

1 866. 00 
1 8 1 3 . 00 
1 843.  00 

1 840. 67+ / - 1 X  
1 43 .  00 
0 . 6560 

1 7 58 . 00 
1 778. 00 
1 780 00 

1 772 00 + / - 1 %  
0 .  00 

0.  0000 

0. 00 629. 50 
0 .  00 6�9. 70 

668. 60 
682 . 60 
6 9 5 .  80 

. .  - - - ___ _o, 00 ------ -- .S.59� �0 

682. 3 3 + / - 2X 
32. 4 0  

0. 1 798 

929. 30 
9 1 8. 00 
9 1 5  80 

92 ! .  03+ / - 1 7.  
1 87 .. 37 
0 . 0 5 1 7  

1 87 1 .  00 
1 87 4 .  00 
1 680 00* 

1 872. 50+ / - O'Y. 
1 74 . 83 
0. 8020 

1 772 . 00 
1 628. 00 
1 74 3 . 00 

1 7 1 4  33+ / - 4% 
0 00 

0. 0000 

0 . 00+/- 07. 
0. 00 

0. 0000 

0. 00 
0. 00 
0. 00 

649. 9 3+ / - 3X 
0 . 00 

730. 90 
742. 40 
727. 70 

0 . 00+ / - ox 733. 67+/- I X  
Q . .  o<;> __ ___ ____ Q.,_ Q_Q.. _____ ---· 

0. 0000 

0 . 00 
0. 00 
0. 00 

0. 00+ / - 07. 
0 00 

0. 0000 

0. 00 
0 00 
0. 00 

0 00+ 1 - O'Y. 
0. 00 

0. 0000 

1 700. 00 
1 708. 00 

_ _  1_685. 00 

1 697. 6 7 + / - 1 7.  
0. 00 

1 782. 00 
1 85 1 . 00 
1 795. 00 

1 809 . 33+/- 2 X  
0. 00 



w 
CJ1 

TM I P o s t - Gr o s s  O e c o n t ,. m i n a t i o n TLD ' s  < 30 5 ' ,  3 4 ' ' � 367 ' l -- DCH-5-82 

D o s i m e t e r  MYLAR Il l  
( n l ) 

73 FRONT R a w  543 50 
R a w  5 4 5  30 
R"w 540 30 

73 BACK 

Ave 543 03+ / - 01. 
B e t a  200 57 
R a t i o  I 00 

R a w  356 30 
Raw 3 6 2  60 
R a w  3 57 30 

A v e  3 5 8  73+ / - 1 /.  
!l e t a  1 4 . 1 7  
R a t i o  i 00 

74 FRONT Raw 380. 1 0 *  
Raw 337 1 0 
Raw 342. 20 

74 !lACK 

Ave 339 65+/- 1 /. 
!l e t a  1 1 5 72 
R a t i o  1 .  00 

Raw 9 ! 8  70 
R a w  848 1 0 
R a 1" 9 1 6 .  80 

Ave 894 5 3 + / - 4/. 
B e t a  670. 93 
R a t i o  00 

7 5  FRONT Raw 284 90 
Raw 27� 80 
Raw 28G . 70 

75 BACK 

Ave 279. 47+ / - 2/. 
!l e t a  58. 30 
R a t i o  00 

R a w  224 20 
Raw 226 1 0  
R a w  229 20 

Ave 226 50+ / - 1 1.  
!l e t a  3 57 
R a t  i a I 00 

005" 112 
( n t ) 

0 00 
0.  00 

0 00 

0. 00+ 1 - 01. 
0 00 

0 0000 

6 00 
0 c o  
0 . 00 

0 00+ 1 - 01. 
0.  00 

6. 0000 

0 00 
0 00 
0 00 

0 00+ 1 - 0% 
0 00 

0 0000 

o ob 
0.  00 
0.  00 

0. 00+ 1 - 01. 
0. 00 

0 0000 

0. 00 
0 Q(\ 
0 00 

0 00+/- 0% 
0 00 

0 .  0000 

0 00 
0 00 
0.  00 

0 00+ 1 - 01. 
0 00 

0 . 0000 

SUMMARY OF DOSI METER READ I NGS 

0 1 0 "  !13 
< n c  J 

0. 00 
0 00 
0 00 

0 00+ 1 - 01. 
0 00 

0 .  0000 

6 00 
0 00 
0.  00 

0 00+ 1 - 0% 
0. 00 

b 0000 

0.  00 
0. "0 
0.  00 

0. 00+ 1 - 0% 
0. 00 

0. 0000 

6.  00 
0.  00 
0 00 

0 00+1- 01. 
0. 00 

0.  0000 

(\. 00 
0 00 
0.  00 

0 00+ 1 - 01. 
0 00 

0 0000 

0.  00 
0 00 
0 00 

0 00+ 1 - 01. 
0. 00 

0 0000 

020 " 114 
( n c ) 

396 AO 
426 90 
397 20 

406 90+ / - 4% 
64 43 

0 32 1 3  

::i38 60 
342 50 
339. 30 

340 1 3 + / - 1 /.  
0 00 

<i 0000 

223 40 
2 1 9  60 
229 1 0  

224 0 3 + / - 2% 
0 1 0  

0 0009 

270.  90 
284 80 
305 80* 

277 8 5 + / - 4% 
54 25 

0 .  0809 

229 90 
240 30 
225. 00 

2 3 1  73 • 1 - 3% 
10 57 

0 1 8 1 2  

2 1 5  '50 
1 90.  00* 
2 1 8  1 0  

2 1 6  80 + / - 1 %  
0 .  00 

0 0000 

032" tt :;  
( n c ) 

354 1 0  
379 00 
365 00 

366. 0 3 + / - 3% 
23  57 

0 1 1 7 5  

:333 . 40* 
3'59 50 
367.  30 

363. 4 0 + / - 2% 
18.  83 

i 3294 

2 1 2  80 
2 3 1  80 
247 90 

230.  83+ / - 8% 
6. 90 

0. 0596 

268 1 0 
;,�39 20* 
2 5 5 .  30 

261 7 0 + / - 3% 
38 1 0  

6.  05 68 

235 30 
237 20 
235 90 

236 1 3+ / - 0 %  
1 4 .  9 7  

0 .  2567 

2 1 3  70 
223 30 
2 3 1  50 

222 83+ / - 4% 
0 00 

0. 0000 

064 " 116 
< n c ) 

0 00 
0. 00 
0 00 

0 00+ 1 - O'Y. 
0.  00 

0 0000 

o oo 
0 00 
0 00 

1 2 5 '' 11 7 
< nc > 

3 5 !  00 
342 50 
333. 90 

342 4 7 + / - 2/. 
0 00 

- 349. 56 -
344 00 
34 1 20 

0. 00+ 1 - 0% 344 5 7 + / - 1% 
0 00 0. 00 

· - 5. o·ooo ··-- ------··-· · -

0. 00 2 1 9 .  40 
0 00 220. 60 
0. 00 ____ ?3 1_ � 8_Q_ ____ _ 

0 00+ 1 - O'Y. 
0 00 

0.  0000 

223 . 9 3 + / - 3/. 
0. 00 

6. oo - - - ----228:-oo ______ _ 

0. 00 2 1 3 . 70 
0. 00 229. 1 0  

0 .  00+ 1 - 0% 223. 60 + / - 4Y. 
0.  00 ___ ______ __ _ Q_OO 

·o o66o 

0 00 
0 00 
0 00 

0. 00+ / - 0)'. 
0. 00 

0 0000 

6 00 
0.  00 
0 00 

0 00+ / - 01. 
0 00 

0 0000 

2 1 3 .  eo 
224 . 00 
225. 70 . .  - ---- -·---

22 1 .  1 7+ / - 3/. 
0.  00 

221. :Jo 
2 1 5 . 00 
226. 50 

222. 93+/- 3Y. 
0.  00 



w 
0"1 

T M I  P o s t-Gr o s s  D e c o n t a m i n a t i o n TLD ' s  ( 305 ' ,  347 ' & 367 ' )  -- DCH-5-82 

Do s i me t e r  MYLAR ll l  
< n c ) 

76 FRONT R a w  309 20 
R a w  305 20 
flaw 306 1 0  

7 6  BACK 

77 FRONT 

77 BACK 

A v e  306 83+/- 1% 
B e t a  6 5 .  1 3  
R <> t i o  00 

R a w  242 60 
R a w  254 20 
Raw 273 80<> 

A v e  
B " t a  
R a t i o  

Raw 
Raw 
Raw 

Ave 
B e t a  
R a t i o  

Raw 
Raw 
Raw 

248. 40+/- 3% 
3 .  43 
I .  00 

376 20 
39 1 .  80 
4 1 8 .  00* 

384 . 00+ / - 3% 
40. 03 

I .  00 

348. 60* 
4 1 3 .  80 
398. 40 

A v e  406.  1 0+ ! - 3% 
B e t "  96. 77 
R a t i o  I .  00 

78 FRONT Raw 522 90 
R aw 582 80* 
R aw 523 30 

78 BACK 

Ave 
B e t a  
R a t i o  

523. 1 0 + / - 0% 
1 1 8.  90 

00 

Raw 1 296 00 
Raw 1 377 00 
Raw 1 494 00 

Ave 1 38� 00+ / - 7% 
B e t a  954 27 
R a t i o  I 00 

. 005" ll2 
< n c ) 

0. 00 
0 00 
0. 00 

0. 00+1 - 0% 
0.  00 

0. 0000 

0. 00 
0. 00 
0 00 

0. 00+1 - 07. 
0 . 00 

6. 0000 

0 00 
0. 00 
0 .  00 

0 00+1 - 0% 
0. 00 

0. 0000 

0 00 
0. 00 
0 00 

0 00+1- 0% 
0 00 

0 0000 

0 . 00 
0. 00 
0 00 

0 00+1 - 0% 
0 00 

0 0000 

0. 00 
0 00 
0. 00 

0 00+ 1 - 0% 
0 00 

0 0000 

( * i n d i c a t e �  a r e J P C t � d  f l i P r ) 

SUMMARY OF DOS I ME TE R  READ I NGS 

' 0 1 0 "  113 
< n c ) 

0. 00 
0.  00 
0,  00 

0.  00+1 - 0% 
0.  00 

0. 0000 

0 00 
0. 00 
0. 00 

0.  00+ 1 - 07. 
0 00 

0. 0000 

0.  00 
0. 00 
0.  00 

0 .  00+1 - 0% 
0.  00 

0. 0000 

0.  00 
0 00 
0 00 

0.  00+1- 0% 
0 00 

0 .  0000 

0 00 
0 00 
0. 00 

0.  00+1 - 0% 
0.  00 

0 . 0000 

0 00 
0 00 
0 00 

0.  00+1 - 0% 
0 00 

0. 0000 

. 020" ll4 
< n c ) 

259 1 0  
259. 60 
262. 90 . 

259. 87 + / - 1 %  
1 8  1 7  

0 2789 

2 1 9 . 1 0  
2 1 8  so 
2 1 7  20 

2 1 8  37+ / - 07. 
0 .  00 

0 .  0000 

348 90 
354 90 
355 90 

353. 23+/- 1 %  
9 .  27 

0 .  23 1 5  

346. 40 
372 90 
343 20 

354 1 7 + / - 57. 

. 44 83 
0 4633 

437 70 
449.  90 
462. 70 

4 50 1 0+ / - 37. 
4 5 .  90 

0 .  3860 

4 56 .  80 
479 50 
489. 00 

475.  1 0 + / -- 37. 
40 37 

0. 0423 

032" !15 
< n c ) 

246. 70 
249 20 

- 246. 70 

247. 53+ / - 1 %  
5 . 83 

0 0896 

236 70 
248 00 
239 50 

2 4 1 ' 40+ 1 - 2% 
Q . OO 

0 0000 

3 5 1  JO 
3 1 8. 20* 
348 20 

349. 75+ / - 1 %  
5 78 

0 1 44 5  

347 00 
334 70 
330 40 

337 37+ / - 3% 
28. 03 

0 . 2897 

407. 80 
432 40 
403. 1 0  

4 1 4  4 3+ / - 4% 
1 0 .  23 

0 .  096 1 

532. 80 
504 50 
524 . 1 0  

520 4 7 + / - 37. 
85. 73 

0 . 08?8 

. 064 " 116 
< n c ) 

0. 00 
0. 00 
0. 00 

0. 00+ 1 - ox 
0 . 00 

0.  0000 

1 2 5 "  117 
< nc l  

243. 1 0  
238. 90 

- -- 243. 1 0_ -

2 4 1 .  70+1- 1 %  
0 00 

0 .  00 24 1 . 80 
0. 00 244.  90 
0.  00 248. 20 

0 00+1 - 07. 244.  97+/ - 1 %  
9,.9Q. ____ -.... 0� 00 

0.  0000 

0.  00 
0 00 
0, 00 . 

0. 00+ 1 - 0% 
0 . 00 

0 .  0000 

0. 00 
0. 00 
0. 00 

0 00+ / - 0% 
0. 00 

0. 0000 

0.  00 
0 00 
0 . 00 

0 . 00+1- 07. 
0 . 00 

0.  0000 

0. 00 
0 00 
0. 00 

0 00+ 1 - 0% 
0 00 

0 0000 

338. 90 
3 4 1  20 
35 1 . [!0 _ 

343.  97+/- 2% 
0 . 00 

3 1 6 . 20 
304. 50 
307 30 

309. 33+ / - 27. 
0 .  00 

394.  1 0  
397. 80 

_ 420. 70 

404.  20+ / - 4% 
0 00 

434. 60 
424 . 70 
444 90 

434 73+ 1 - 2% 
0. 00 



TMI P o s t-Gr o s s  D e c o n t a m 1 n a t i o ,., T LD ' s  ( 30 5 ' ,  3 4 7 ' � 3 67 ' )  -- DCH- 5-82 

D o s i m e t e r  MYL AR II \  
< n c ) 

80 FRONT R a w  1 94 40 
Raw 20� 1 0  
R a w  2 0 4  1 0  

80 BACK 

98 FRONT 

98 BACK 

A v e  2 0 0  20 + / - 3% 
B e t a  3 5  30 
R a t i o  I .  00 

R a w  I 7 5  00 
R a w  1 77 00 
R a w  1 76 7 0  

A v e  1 76 23+/- IX 
B e t a  1 5  9 3  
R a t i o  00 

Raw 
Raw 
Raw 

Ave 
B e t a  
R a t i o  

R a w  
Raw 
Raw 

Ave 
B e t a  
R a t 1 o  

I .  65 
I 67 
I 76 

I .  69+ / - 3X 
0 1 6  
I .  00 

I .  7 5  
1 .  79 
I 74 

I 76+/- 2"1. 
0 2 1  

00 

99 FRONT Raw 
RataJ 
R a w  

2 .  84 
2. 88 
2 87 

99 BACK 

Ave 
B e t a  
R a t i o  

R a w  
Raw 
R a w  

A v e  
B e t a  
R a t i o  

2 86+ / - I X  
0 46 
I 00 

j 04• 
3. 37 
3 27 

3 32+ / - 2X 
0 93 
I 00 

0 0 5 "  112 
( n c ) 

0 00 
(, 00 
0 .  00 

0 00+ / - 0"'. 
0 00 

0 0000 

0 00 
0 .  00 
0 .  00 

0 00+1 - 0"1. 
0 00 

0 0000 

0 00 
0. 00 
0. 00 

0.  00+ / - ox 
0 00 

0 . 0000 

b.  00 
0. 00 
0. 00 

0. 00+/- 0"1. 
0. 00 

0. 0000 

:l. 00 
0 00 
0. 00 

0. 00+1 - 0"1. 
0. 00 

0 0000 

0 00 
0. 00 
0. 00 

0 00+1 - OX 
0 00 

0 0000 

( * i n d i c a t e �  a r e J P c t e d  f l i e r ) 

SUMMARY OF DOS I ME T ER READ I NGS 

0 1 0 "  113 
( n c ) 

0. 00 
0 00 
0 00 

0.  00+ 1 - OX 
0.  00 

0 0000 

0 00 
0 00 
0 .  00 

0. 00+ 1 - OX 
0.  00 

0.  0000 

0 00 
0.  00 
0 00 

0.  00+ 1 - ox 
0. 00 

0.  0000 

b.  00 
0 00 
0 00 

0 00+ 1 - 0'%. 
0.  00 

0. 0000 

0 00 
0 00 
0.  00 

0 00+ 1 - 0% 
0. 00 

0.  0000 

0.  00 
0. 00 
0 00 

0. 00+ / - 07. 
0. 00 

0 0000 

020 " tt'i 
( n c ) 

1 7 4 80 
1 64 70 
1 66 30 

1 68 60+ / - 3% 
3 70 

0. 1 048 

1 60 50 
1 48 20 
1 5 7 1 0  

1 5 5 2 7 + / - 4X 
0 00 

0 0000 

54* 
39 
44 

1 4 ' + / - 2% 
0 00 

0 0000 

46 
59 
5 1  

52 + / - 4 X  
0 00 

0 0000 

2 38 
2 40 
2 50 

2 4 3 + / - 3'Y.. 
0. 03 

0. O::i52 

2 48 
2 49 
2 50 

2. 4 9 + / - OY.. 
0 1 0  

0 .  ; 032 

032 " 11 5  
< n c  > 

1 72 90 
1 7 1  1 0  
1 64 50 

1 69 50+ / - 3"1. 
4 60 

0 1 303 

I SS 90 
1 68 .  1 0  
1 53 50 

1 60 1 7 + / - 5"1. 
0 00 

b 0000 

I 4 9  
I 50 
1 .  47 

1 .  4 9 + / - 1 %  
0 .  00 

0. 0000 

53 
50 
58 

1 .  53+ / - 37. 
0. 00 

0. 0000 

2 4 2  
2 .  3 3  
2. 4 4  

2 .  39+ / - 2 X  
0. 00 

0 0000 

2 58 
2. 58 
2. 53 

2 56+ / - I %  
0 1 7  

0 1 863 

064 " . 116 
( n c ) 

0 00 
0 00 
0. 00 

0.  00+ 1 - 0% 
0 00 

0 .  0000 

0 00 
0 00 
0 .  00 

0. 00+1 - ox 
0 00 

0 oboo 

0. 00 
0.  00 
0.  00 - - ---· · ·--·- · - -

0. 00+1 - 0'%. 
0.  00 

0.  0000 

1 2 5 "  tt7 
C n c ) 

1 4 8  20* 
1 64 00 
1 6 5  80 

1 64 .  90+/- 1 "1.  
0 . 00 

1 65 .  56 
1 56 50 
1 58.  90 

1 60 30+ / - 3X 
0. 00 

I .  54 
I 53 
I .  53 

I .  53+ /- 1 '%.  
0 .  00 

··-·a · oo ·- - ··· - -�- s6 -------

o. 00 I .  60 
0.  00 1 .  50 

0. 00 • 1 - OX I .  5 5 + / - 3'%. 
0. 00 .. _ __ _ __ .. _ __ 0-'- 0Q_ ____ .. - .  

0 .  0000 

0.  00 
0.  00 
0. 00 

0.  00 • 1 - ox 
0 00 

0. 0000 

0. 06 
0. 00 
0. 00 

0 . 00 • 1 - ox 
0 00 

0.  0000 

2. 46 
2. 39 
2 35 

2. 40+/ - 2% 
0 00 

2. 36 
2 44 
2. 37 

2 .  39+ / - 2'%. 
0 . 00 



w 
co 

T M I  P o s t-Gr o s s  D � c o n t a m i n a t i on TLD ' s  < 305 ' ,  347 ' � 367 ' )  -- DCH-5-82 

Do s i me t er 

FRONT 
BACK 

2 FRONT 
2 BACK 

3 FRONT 
3 BACK 

4 FkONT 
4 BACK 

5 FRONT 
� BACK 

6 FRONT 
6 BACK 

7 FRONT 
7 BACK 

' 00 5 "  
< r a d / n c l 

0. 22 
0. 22 

0 9 1  
0 97 

0 .  93 
0 99 

0 66 
0. 99 

0. 99 
0. 22 

0 47 
0. 99 

0 .  99 
0. 87 

8 FRONT 
-
0 . 7 1 

8 BACK 0. 43 

1 1  FRONT 
1 1  BACK 

12 f"RONT 
12 BACK 

13 FRONT 
13 BACK 

14 FRONT 
14 :lACK 

1 5  FRONT 
1 5  BACK 

1 7  FRONT 
1 7  BACK 

1 8  FRONT 
18 BACK 

19 FRONT 
19 BACK 

0 99 
0 99 

· · o. 22 
0. 22 

0. 36 
0. 22 

0. 72 
0 54 

0 .  22 
0. 99 

0 .  77 
0. 61 

0. 62 
0 84 

0. 22 
0. 99 

*** RESULTS *** 

C a l i b r a t i o n Fa c t o r s  
0 1 0 "  020 " . 032" . 064 " 

( r a d / n c l < r a d / nc l ( r a d / n c l ( r a d / n c l 

0. 22 
0. 22 

0 .  86 
0. 83 

0 . 92 
0 .  95 

0 .  56 
0. 95 

0. 95 
0. 24 

0 90 
0. 9 1  

0 .  9 5  
0 .  87 

0. 26 
0. 7J 

0 95 
0. 95 

0. 3i 
0 .  2 2  

0 2 2  
0 .  2 2  

0 .  69 
0 46 

0 3 1  
0 .  9 5  

0 .  70 
0. 63 

0 .  73 
('1 ,  30 

0 .  22 
0 95 

0. 00 
0. 00 

0. 00 
0. 26 

0. 00 
0. 22 

0. 3 1  
0 .  00 

0. 00 
0. 22 

o ori 
0 00 

0 22 
0. 00 

0. 00 
0. 00 

0. 00 
0 26 

0 00 
0 00 

0 _, ,  

0 00 

0 00 
0. 00 

0 .  22 
0 00 

0 34 
0. 00 

0 00 
0. 00 

0. 00 
0 00 

0. 00 
0. 00 

0. 29 
0. 22 

0. 00 
0. 22 

0. 36 
0 .  00 

0. 00 
0. 22 

0.  00 
0. 00 

0. 22 
0. 00 

0. 00 
0 00 

0. 00 
0. 22 

0. 22 
0 .  00 

0. 00 
0 00 

0. 00 
0. 00 

0. 00 
0. 00 

0. 00 
0. 00 

0. 00 
0. 22 

0 00 
0 00 

0. 00 
0. 00 

0. 22 
0. 22 

0 .  00 
0. 22 

0 22 
0. 00 

0. 00 
0. 22 

0. 22 
0. 22 

0. 22 
0. 3 1  

0. 00 
o. ·o 

0. 00 
0. 22 

0. 22 
0. 22 

0 .  28 
0. 00 

0. 00 
0. 22 

0 . 00 
0. 00 

i:J.  22 
0. 00 

0. 00 
0. 22 

0 . 00 
0. 00 

A v e .  
( r a d / n c l 

0. 22 
0. 22 

0. 57 
0. 50 

0. 92 
0 .  52 

0. 42 
0. 97 

0. 97 
0. 22 

0. 53 
0. 7 1  

0 .  52 
0. 68 

0. 49 
0. 58 

0. 97 
0 53 

0. 24 
0 .  22 

0. 3 1  
0 .  22 

0. 7 i 
0. 40 

0. 25 
0. 97 

0. 51 
0. 62 

0. 68 
0. 39 

0 22 
0. 97 

H � l ar C h i p  
R � a d i n g  

( n c l 

46.  60 
23 57 

346. 27 
2 1 1 .  62 

4 72 1 .  33 
45. 83 

220. 00 
0 .  00 

0 00 
2094. 00 

i 99.  1 7  
247.  50 

296. 00 
4327. 67 

1 52 . i:J3 
52. 1 0  

0 .  00 
303. 00 

46. 33 
10. 28 

49. 20 
1 5 . 90 

1 S l .  B5 
35.  67 

1 3 .  6 5  
1 8 .  1 7  

i .  48 
1 50 

1 00. 70 
58. 70 

25.  98 
0 .  00 

CALCULATED DOSES 

. Ca ! c t• l a t e d  B"ta  _ _ ___ _ C a l c u l at.e d_ Qamma 
D o s e  E r r o r  D o s e  E r r o r  

( r a d  l ( r a �  l ( r a d  l ( ra d  l 

1 0 . 1 6  
5 .  1 4  

1 9 7  1 2  
1 05. 4 2  

43 54 . 33 
23. 79 

92. 57 
0 . 00 

0 .  00 
4 67. 23 

105. 74 
1 7 5. 0 5  

4.  64 
3. 6 5  

1 28. 2 1  
7 9 .  86 

892. 77 
24. 63 

43. 74 
0. 00 

0. 00 
1 30. 04 

7 1 .  79 
1 57. 00 

1 53.  65 1 25. 58 
2959 2 1  1 393. 99 

74 2e - - 48. 57 
30. 1 3  20. 76 

0. 00 
1 59 R2 

0 00 
1 28. 23 

1 1 .  13 3. 04 
2. 24 1 . 6 1 

1 5. 08 
3 4 7  

4.  6 5  
2.  59 

1 35.  1 3  
1 3 5. 65 

1 52 .  3 1  
1 60. 7 9  

250. 3 5  
225. 84 

236. 1 6  
234 . 46 

1 955. 25 
1 846.  07 

222. 1 0  
232. 1 2  

357.  63 
349 . 62 

1 3 . 09 
1 2. 79 

1 5  09 
1 6 .  02 

23. 35 
2 1 .  24 

23. 2 1  
22. 63 

1 86 . 00 
1 77 .  1 1  

2 1 .  26 _ _ _ 
2 1 .  59 

34. 55 
36. 09 

-
1 03. 70

- 9. '76 __ ___ _ 
1 00. 1 5  1 0. 1 0  

365. 1 0  
2 1 3. 7 5  

37.  5 4  
2 1 .  62 

---- 364i3'-3':57 ' ------- · 
33. 95 3. 30 

40. 29 
38. 6 1  

3 .  9 3  
3.  88 

107 34 
1 4 . 42 

9' 69 -
' '  ---

4
-

3 � 99--4-:- 25- --- -

3 4 1  
1 7 . 63 

o. 7 5 
0 93 

68. 1 9  
23. 1 4  

5 66 
0. 00 

7, 49 39. 56 3.  9 1  

1 .  3 1  
4.  1 8  

6 4o 
0. 07 

7. 95 
1 7 . 88 

i '. o2 
0 00 

22. 04 
20. 99 

2. 1 8  
2 .  02 

o. 52 - - o. os 
0. 52 U. 05 

32. 69 
2 7 .  73 

- - --30. 4 1  
' 32. 2 5  

3 .  09 
2. 58 

2 .  97 
3. 00 
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T M I  P o s t -G r o s s  D e c o n t a m i n a-t i on TLD ' s  < 305 ' ,  347 ' � 36 7 '  I -- DCH-5-82 

D o s i m e t e r  

2 :  FRONT 
2 1  BACK 

33 FRONT 
33 BACK 

58 FRONT 
58 BACK 

59 FRONT 
59 BAC:K 

61 FRONT 
61 BACK 

63 FRONT 
63 BACK 

64 FRC:-.JT 
64 B ACK 

65 FRONT 
65 BACK 

66 FRONT 
66 BACK 

67 FRONT 
67 BACK 

68 FRONT 
68 BACK 

70 FRONT 
70 BACK 

71 FRONT 
71 BACK 

72 FRUNT 
72 BACK 

73 FRONT 
73 BACK 

74 FRONT 
74 BACK 

75 FRONT 
75 BACK 

005 " 
C r a d / n c ) 

0 99 
0 7 1  

0 .  00 
0. 00 

0 00 

0 00 

0 00 
0 00 

0 00 
0 00 

o 'oo 
0. 00 

0. 00 
0. 00 

6 60 -
0. 00 

0. 00 
0.  00 

o oo 
0 00 

0. 00 
0 00 

0. 00 
0. 00 

0. 00 
0 00 

0 00 
0. 00 

0. 00 
0. 00 

0. 00 
0 00 

0 00 
0.  00 

*"" RESULTS """ 

C a l i b ra t i on , Fa c t o r s  
0 1 0 "  020 " 032 " 

( r a d / n c ) ( r a d / n c l ( r a d / n c l 

0 95 
0 22 

0 00 
0 00 

0 00 

0 00 

0 00 

0 00 

0 00 
0. 00 

5 06 
0 00 

0. 00 
q 00 

b 00 
0 00 

0 00 
0 00 

6 6o 
0. 0 0  

0 00 
0. 00 

o <io 
0 00 

0. 00 
0. 00 

o. oo 
0 00 

0. 00 
0. 00 

0 00 
0 00 

0. 00 
0 00 

0. 00 
0 00 

0 57 
0.  22 

0 46 
0 55 

0 60 
0 4 1  

0 60 
0 22 

0 54 
0 43 

0 22 
0.  60 

0 00 
0 22 

0. 59 
0. 48 

0 22 
0. 50 

b 59 
0 59 

0 59 
0. 59 

6 55 
0 57 

0 29 
0.  59 

o s 1  --· -a. s2 
0. 60 0 59 

0.  35 
0. 60 

6 52 
0 48 

0.  60 
0.  53 

. b .  60 
0. 60 

0. 53 
0 54 

0 22 
0 60 

0 36 
0. 60 

0. 60 
0 54 

0. 47 
0 60 

0. 59 
0 5 1  

6 59 
r 59 

0.  55 
0.  55 

. 6. 59 
0 59 

0 39 
0 53 

b 22 
0 59 

0 .  46 
0 22 

0 52 
0 53 

0 30 
0 59 

064 " 
( r " d / n c ) 

0 00 
0 22 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 .  00 

5.  06 
0. 00 

0 00 
0 00 

6 00 
0 00 

0 00 
0.  00 

b 00 
0 00 

0 00 
0. 00 

6 00 
0 00 

0 00 
0.  00 

o ob 
0 00 

0. 00 
0 00 

0 00 
0 00 

0 00 
0 00 

A v e  
< ra d / n c  > 

0 9 7 
0 34 

0 sa 
0 35 

0 34 
0 53 

6 60 
0 50 

0 60 
0 40 

6 54 
0 50 

0 25 
0 60 

6.  5 1  
0 .  60 

0 47 
0 56 

0 55 
0 53 

0 58 
0 54 

0 60 
0.  60 

'o. 46 
0 54 

0 22 
0 60 

0 4 1  
0 4 1  

0 .  56 
0 53 

0 39 
0 60 

M y l ar C h i p  
R e a d i n g  

( n c ) 

0 00 
0 I I  

1 32 90 
38 93 

49 1 3  
1 72 .  :?0 

6 OS 
0 06 

0 00 
320 00 

25o 53 
422 .  40 

1 1 7 .  90 
18 73 

4 1 8 .  3o 
�59 20 

1 04 .  53 
633 57 

86 77 
54 35 

68.  37 
394 93 

i 1 4 .  40 
1 8 1 0  37 

1 80 1 7  
3622 67 

2 1 8 . 00 
358. 33 

200 57 
1 4  1 7  

i 1 5 72 
670. 93 

58. 30 
3 57 

CALCULATED DOSES 

C a l c u l a t e d  B P t a  C a l c u l a t e d  Gamma 
O o s P.  

< r a d ) 

0. 00 
0 04 

76 9 3  
1 3  6 0  

1 6  56 
90 55 

0 05 
0 0 3  

0.  00 

1 29 04 

i 3 5  48 
2 1 0  36 

30 0 5  
1 1  1 6  

2 1 4  26 
1 54 39 

49 24 
353. 37 

Error  
( r ad ) 

0 00 
0 03 

4 . 47 
7.  75 

25 16 
1 7  96 

0 6j -
0 05 

0 00 
89 25 

1 4 . 33 
44 5 1  

1 0 .  50 
1 8 . 90 

D o s e  
( ra d l 

0. 2 1  
0 1 9  

4 1  60 
34. 89 

1 86 66 
1 82 .  27 

0.  20 
0. 1 9  

535 32 
478 83 

E r r o r  
( r a d l 

0 02 
0 02 

3. 89 
3 25 

1 7  8 !  
1 7  2 9  

· a · 02 
0. 03 

5 1  45 
46 42 

· 79-23--a 2o· 
73.  33 7 49 

1 30 .  27 
1 28.  94 

1 2 .  97 
1 3. 59 

--2i -sT _ ___ i 7s:  i9---i7 79- - -- --
2 1  02 1 83 . 76 1 7 . 65 

22. 60 
45 03 

1 8 3 . 98 
1 68 .  00 

1 7 .  67 
1 5 . 85 

4 4 . 66 -- ----5 45 _ ____ 42�-3. "99 " 
29 05 6 . 26 4 1  00 3. 93 

39 5 7  
2 1 1 89 

- - ba. i 4  
! 078 3 4  

83. 06 
1 946 60 

47 .  52 
2 1 3  44 

82 38 
5 8 1  

65 0 5  
3 5 8  24 

22 4 6  
2 1 2  

8 .  87 
6 .  38 

60. 94 
56. 97 

5. 7 1  
5 35 

io 53 - ----io9: 49-- - -- io .  22 
632 92 1 38 .  92 1 4  38 

22 33 
86 34 

i b .  98 " .  
35 1 7  

1 3 .  79 
4 37 

7 . 86 
23 4 7  

7 6 4  
4 .  37 

1 32 .  39 
1 49 .  4 5  

1 2  98 
1 3 .  99 

. 34 5.""8 i __ __ 32. :25 
368. 56 35. 08 

69. 76 
70. 1 9  

4 5 .  62 
45 .  55 

45. 05 
45 .  4 1  

6 .  72 
6 .  57 

4. 47 
4. 58 

4. 39 
4 45 



T M I  P o s t-Gr o s s  D e c o n t a m i na t i o n TLD ' s  ( 305 ' ,  347 ' $. 

*** RESULTS ** "  

D os i me t er  C a l i b r a t i o n F a c t o r s  
- 005" . 0 1 0 "  020" 032" 

( r a d / n c l ( r a d / n c ) ( r a d / n c )  ( r a d / n c l 

76 FRONT 0 .  00 0 00 0 .  4 0  0.  4 9  
7 6  BACK 0. 00 0. 00 0. 60 0. 59 

77 FRONT 0. 00 0. 00 0. 43 0 .  4 3  
7 7  BACK 0. 00 0. 00 0. 26 0 .  2 7  

� 
� 78 FRONT 0. 00 0. 00 0 32 0. '19 

-+=a 78 BACK 0. 00 0 .  00 0. 57 0. 49 

0 80 FRONT 0 .  00 0. 00 0 .  52 0 .  4 4  
80 BACK 0. 00 0. 00 0 .  60 0. 59 

98 FRONT 0 .  00 0 00 0 .  60 0. 59 
98 BACK 0. 00 0. 00 0 .  6 0  0. 59 

99 FRONT 6�66 
- .  

6.  00 
· - · -- - ---

0. 56 0. 59 
99 BACK 0 .  00 0. 00 0 .  5 3  0. 38 

367 ' ) -

-

DCH-5-82 

_ M y _l a r  C h i p  
064" Av � .  R e a d i n g  

( r a d /n c ) ( r a d / n c ) ( n c )  

0. 00 0 .  44 65.  13 
0 . 00 0 . 60 3 43 

· -- --- -----· ·· - · - ·------ - --0. 00 
0. 00 

0. 00 
0. 00 

0. 00 
0 .  00 

0. 00 
0. 00 

0. 00 
0. 00 

0. 43 
0 .  26 

0. 40 
0 53 

0. 48 
0. 60 

0. 60 
0. 60 

·- -------
- -

- - . 
0. 58 
0. 4 5  

40. 03 
96. 77 

1 1 8 .  9 0  
9 5 4 .  27 

35.  30 
1 5. 93 

0. 1 6  
0 .  2 1  

0 .  4 b  
0 . 93 

CALCULATED DOSES 

C a l c u l a t e d  B e t a  Ca  1 c v l  a t t! oLGamma 
D o s e  

< r a d l 

28 79 
2 05 

1 7  1 8  
25.  35 

48 05 
505 .  63 

1 7 .  09 
9. 49 

0. 1 0  
0. 1 2  

0 .  26 
0 42 

E r r o r  D o s e  Er r o r  
( r a d ) ( r a d l ( r a d l 

4 .  53 49. 23 4 .  6 1  
5 24 49 90 4 .  6 9  -

-
-

-
·
-

-

-

-

5 .  58 70 07 6.  67 
3 .  31  63. 0 1  5 .  99 

1 5  98 82. 34 8. 20 
7 7 .  09 ee. 56 8. 49 

·- -
-

- - - - ----· ----------· - .  
3.  27 33. 59 3. 1 3  
2 .  8 5  32. 6 5  3. 1 8  

0. 03 0 .  31  0. 03 
0. 04 0. 32 0 03 

-

oo4 _ ___ - 0.49 __ o _05_ 
0. 1 0  0 .  49 0. 05 
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T M J  P o s t -G r o s s  D e c o n t a m i n a t i o n TLD ' s  < 30 5 ' ,  347 ' & 3 6 7 ' )  -- OCH-5-82 

D o s i me t e r 

FRONT 
BACK 

. ,  F R ONT 
2 BACK 

3 FRONT 
3 BACK 

4 FRONT 
4 BACK 

5 FRONT 
5 BACK 

6 FRONT 
6 B AC K  

7 FRONT 
7 flACK 

8 FRONT 
8 BACK 

1 1  FRON T 
1 1  BAC�\ 

1 2  FRONT 
1 2  BACK 

1 3  FRONT 
1 3  BACK 

1 4  FRONT 
1 4  BACK 

1 5  FRONT 
1 5  BACK 

17 FRONT 
1 7  BACK 

18 FRONT 
1 8  BACK 

19 FRONT 
19 BACK 

B e t a 
D o s e  
< r a d l 

10 ! h  
5 1 4  

1 97 1 2  
1 05 42 

4354 33 
23 79 

92 57 
0. 00 

0 00 
467 23 

1 0 5  74 
1 7 5 05 

1 53 65 
2959 2 1  

74 28 
30 1 3  

0 00 
! 59 82 

I I  1 3  
2 24 

I S  08 
3 47 

1 07 34 
1 4  42 

3 4 1  
1 7  63 

0 75 
0 .  93 

68 1 9  
2 3  1 4  

5 66 
0 00 

• • • SUMMAR Y OF DOSES AND DOSE R A T ES * * *  

Gamma 
Do s e  
( r a (j )  

1 3 5 I J 
1 3 5 6 5  

1 52 3 1  
1 60 79 

::?50 35 
225 84 

236 1 6  
234 46 

1 9 5 5  25 
1 84 6  07 

222 1 0  
232 1 2  

357 6 3  
3 4 9  6 2  

1 03 70 
1 00 1 5  

365 1 0  
2 1 3  7 5  

J 6  48 
33 95 

40 29 
38 6 1  

4 3  99 
39 56 

22 04 
::'0 99 

0 52 
0 52 

32 69 
27 7 3  

3 0  4 1  
3 2  2 5  

E J: p o s u r P.  
r l m e 
1 h r )  

668 0 
668 0 

668 0 
668 0 

668 0 
668 0 

668 6 
668 0 

668 0 
668 0 

668 0 
668 0 

668 0 
668 0 

668 iS 
668 0 

645 5 
645 5 

645 5 
645 5 

645 5 
645 5 

6 4 5  5 
645 5 

645 5 

645 5 

0 
0 

645 5 
6 4 5  5 

645 5 
6 4 5 .  5 

B e t a  D o s e  R a t e  G a mma D o s e  R a t e  
E r r o r  E r r o r  

< r a d / h r ) < r a d / h r ) ( r a d / h r ) ( r a d / h r ) 

52E-·02 6 95E-03 
7 69e -03 5 46E -03 

2 95E-0 1 
I 58E - 0 1  

92E -0 ! 
20E - O l  

6 52E •OO I 34E +OO 
3 56E-02 3 69E-02 

1 39E - 0 !  6 55E -02 
0 OOE+OO 0 OOE+OO 

0 OOE+OO 0 OOE+OO 
6 99E-01 9 5E - 0 1  

i 58E-0 1 07E - 0 1  
2 62E-Ol 2 3 5E - O l  

2 30£-0 1 1 8 8E - 0 1  
4 43E+OO 2 09E+OO 

1 H o-0 1 7. 27E-02 
4 5 1 E-02 3 .  l ! E -02 

0 OOE+OO 0. OOE+OO 
2 48E-01 I 99E - 0 1  

i 72E-02 4 7 1 E - o3 
3 4 7E -0 3  2 49E-03 

2 34E-02 7. 2 1 E-03 
5 37E-03 4 O ! E-03 

66E-O ! 1 .  4 t E -02 
2 .  23�-02 1 6E -02 

5 28E-03 2 03E -03 
2 73E-02 6 47E -03 

7 4 7 E - 0 1  3 98E - 0 1  
9 22E-O l 6 57E-02 

1 06E-O ! I 23E-02 
3 58E - 02 2 .  77E-02 

8 78E-03 1 58E-03 
0 OOE+OO 0 OOE+OO 

2 02E - 0 1  
2 03E - O I  

96E -02 
9 ! E -02 

2 28E - 0 1  2 26E-02 
2 4 1 E -O l  2 40E -02 

3 7 5E - O l  3 4 9E - 02 
3 38E -Ol 3 1 8E -02 

3 S4 E - o t  3 48E-o2 
3 S ! E -01  3 39E-02 

2 93E+OO 2 78E-01 
2 76E+OO 2 6 5E - 0 1  

3 32E-Ol j 1 8E -02 
3 4 7E -O l  3 23E-02 

5 3 5E-O l 5 1 7E-02 
5 23E-O l 5 40E-02 

ssE-6 1 
50E-- 0 1  

4 5E-o2 
5 1 E -02 

5 66E-OI 5. 82E-02 
3 3 1 E-Ol  3 .  35E-02 

5.  65E-o2 s: 54E-63 - -
5 26E-02 5. ! I E -03 

6 .  24E-02 6 09E-03 
5 98E-02 6 OOE-03 

6 B I E -02 6 SSE-63 . 
6 .  1 3E -02 6 .  06E-03 

3 4 1 E -02 3 38E -03 
3 25E-02 3 .  1 3E -03 

5 24E-O I 5 1 6E - 62 
5. 2 4 E - O I  4 99E-02 

5 06E -02 4 79E-03 
· •  30E-02 4 OOE-03 

4. 7 1 E -02 4 59E-03 
5 OOE-02 4 65E-03 



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

TMI P o s t -Gr o s s  D e c o n t a m i n a t i o n TLD ' s  < 30 5 ' ,  347 ' S. 367 ' >  -- DCH-5-82 

D o s i m e t e r  

2 1  FRONT 
2 1  BACK 

3 3  FRONT 
3 3  !lAC�. 

58 FRONT 
5 8  BACK 

59 FRONT 
59 BACK 

o1 FRONT 
6 1  !lACK 

6 3  FRONT 
63 !lACK 

64 FRONT 
64 !lACK 

6 5  FRONT 
6 5  SA1..K 

66 FRONT 
66 BAC K 

67 FRONT 
67 BACK 

68 FRONT 
68 BACK 

70 FRONT 
7 0  BACK 

71 FRONT 
71 SACK 

72 FRONT 
72 BACK 

7 3  FRONT 
73 BACK 

74 FRONT 
74 BACK 

75 FRONT 
75 BACK 

B e t a  
D o s e  
< r a d > 

0. 00 

0. 04 

76. 9J 

13 60 

1 6 .  56 

90. �5 

0 05 

0 . 03 

0 .  00 

1 29 .  04 

1 35 .  4e 
2 1 0 .  36 

30 05 

I I .  1 6  

2 i 4  26 

1 54. 3'1 

49. 24 

353. 37 

44. 66 

29 05 

39. 57 

2 1 1 89 

68. 1 4  

1 078. 34 

8 1 .  06 

1 946. 60 

47.  52 

2 1 3 .  4'1 

82. 38 

5. 8 1  

6 5  o5 
358 24 

2?. 46 

2 1 2  

*** SUMMARY O F  DOSES AND DOSE RATES *** 

�amma 
D o s e  
< r a d ) 

0 2 1  

0 1 9  

4 1  60 

34 89 

1 86 .  66 

1 82 27 

0 . 20 

o. 1 9  

535. 32 

478 . 83 

79 . 23 

7 3  33 

1 30 .  27 

1 28 94 

1 7 5 .  1 9 

1 83 .  76 

1 83 .  98 

1 68. 00 

42 25 
41 00 

60 94 

56 97 

i o9 . 49 

1 38 92 

1 32 39 

1 49 .  4 5  

345 e 1  

3 6 8  56 

69 76 

70. 1 9  

4 5  62 

45 55 

45 05 

45 4 1  

E x p o s u r e  
T i m e  
( h r )  

I .  0 

1 0 

0 

I .  0 

668. 0 

668. 0 

1 .  0 

1 . 0 

668. 0 

668. 0 

-
668 5 
668 0 

668. 0 

668 0 

668. 6 
668. 0 

668. (.\ 
668. 0 

6 4 5 .  5 
6 4 5  5 

645.  5 
645. 5 

645 5 

6 4 5 .  5 

645 5 

6 4 5 .  5 

645 5 

645. 5 

645 5 

645.  � 

6 4 5  5 

645 5 

645 :; 

645 5 

B e t a  D o s e  R a t e  
Er r or 

< r a d / h r ) < r a o : h r )  

0 .  OOE+OO 0 .  OOE+OO 

3 9 1 E-02 2. 92E-02 

7. 69E+0 1 4 47E+OO 

I .  36E+0 1 7. 75E+OO 

2 .  48E-02 3 .  �7E-02 

1 .  36E-0 1 2 .  L 9E-02 

4. 84E-02 2:  S2E:...62 
-

2. 8 / E -02 4 . 67E-02 

0 .  OOE+OO O . OOE+OO 

I .  93E-0 1 1 .  34E - 0 1  

2. 03E-0 1 2. 1 SE-02 

3 .  1 5E - 0 1  6 .  66E-02 

4 50E-02 1 .  57E-02 

1 67E-02 2. 83E-02 

3 2 1 E- O I  3 26E -o2 
2 3 1 E- O I  3. I SE-02 

7. 37E-02 3 .  38E-02 

5 .  29E-OI 6. 74E-02 

b. 92E-o2 8. 36E-03 

4 SOE-02 9. 70E-08 

6 .  1 3E -02 I .  3'7E -v2 

3 2BE-Ol 9. 88E-03 

06E-o i  i � 63E-o2 
67E+OO 9. 8 1 E - 0 1  

1 . 29E-OI 3 46E-02 

3 .  02E+OO I .  34E - O l  

7. 36E-02 2 63E-02 

3 .  3 1 E- O l  5 .  4 5E-02 

!. . 28E-O l 2 ! 4E-02 

9 O I E -03 6 .  76E-03 

I O I E-0 1 1 . 22E-02 

5 55E-OI 3 64E-02 

3 48E-02 I 1 8E-02 

3 29E-03 6 7 6�-03 

Gamma D o s e  R a t e  
E r r o r  

( ra d / h r ) < r a d / h r )  

2 .  1 2E - 0 1  I .  97E-02 

I .  87F.-0 1 I .  75E-02 

4. 1 6E + O I  3.  89E+OO 

3. 49E+OI 3. 25E+OO 

2. 79E-OI 2. 67E-02 

2. 73E-0 1 2. 59E-02 

I 98E-01 2. 03E··02 

I .  9 1 E-0 1 2. 56E-02 

8. O I E- 0 1  7 .  7Ct-02 

7 . 1 7E -O I  6. 95E-02 

1 t 9E-O i
-

1 .  23E-02 

l .  I OE-01 I 1 2E-02 

I 95E-0 1 I 9-�E-02 

1 93E-OI 2 03E-02 

2 . 62E -o i  2. 66E-02 

2. 75E - 0 1  2 6'1E-02 

2. 75E-OI 2. 65E-02 

2. 52E - 0 1  2. 37�-:: --02 

6. 55E-02
- 6. H iE-OJ 

6 35E-02 6 09E-03 

9 .  44E-C2 8. 84E-03 

8. 83E-02 8. 29E-03 

1 70E:...o 1 i 5BE:...02 

2. I '.'iE-01 2. 23E-02 

2 . 05E -0 1  2 O I E-02 

2 32E-Ol 2. 1 7E-02 

5. 36E-OI 5 OOE-02 

5. 7 1 E-OI 5 43E·-02 

I .  08E-Ol l . O•E -02 

I 09E-01 I 02E-02 

7 07E-02 6 92E-03 

7 06E-O� 7 ! OE-03 

b 98E-02 6 80E-03 

7 04E-02 6 89E.--03 



TM I P o s t -Gr o s s  D e c o n t am i n a t i o n  TLD ' �  ( 305 ' .  347 ' & 367 ' )  -- DCH-5-82 

*** SUMMARY OF DOSES AND DOSE R A T E S  *** 

D o s i m e t e r  B e t a  Gamma E J� p o s u r e  !l e t a  D o s e  R a t e  Gamma D o s e  R a t e  

D o s e  D o s e  T i me E r r o r  E r T O r  
( r a d ) ( r a d l  c h r l  < r a d / h r l ( r a d / h r l  C r a d / h r l  < r a d / h r )  

76 FRONT 28. 79 49. 23 645 5 4 .  46E-02 7 .  0 1 E-03 7. 63E-02 7 .  1 3E-03 
76 BACK 2 .  0 5  49 90 645 5 3 1 7E-03 8. 1 2E-03 7. 73E-02 7 .  26E-03 

77 FRONT 1 7. 1 8  7o.  07 645 5 2 66E-02 8. 64E:-o3 i .  09E:_CH i o:Je-o2 
--

....... 77 BACK 25. 35 63 . 0 1  645 5 :.l 93E-02 5. 1 3E-03 9 .  76E-02 9 .  28E-03 
....... 

+=> 78 FRONT 48. 05 82. 34 645. 5 7 44E-02 2. 47E-02 1 .  28E-01 1 .  27E -02 

w 78 B ACK 505. 63 88. 56 645. 5 7 .  83E-0 1 1 '  1 9E - 0 1  1 .  37E-01 1 .  32E-02 

eo FRONT 1 7 .  09 3:3 59 645 5 2 6 5E-o2 5. 06E-o3- -- 5.  26E-62 4. 86E:-b3 
eo BACK 9. 49 32. 65 645. 5 I 47E-02 4. 42E-03 5. ObE-02 4. 93E-03 

98 FRONT 0 .  1 0  0 .  3 1  1 '  0 9.  53E-02 3 .  46E-02 3. 1 3E-01 2 .  9 1 E-02 
98 BACK 0. 1 2  0 .  32 1 0 1 '  25E-0 1 3. 5 1 E-02 3. 1 6E-01 3. 1 3E-02 

99 f'"RDNl 
- --- -o . 2b "()_ 49 "1 ' o-- 2 .- 64E-O'i ·3. 55E-02 4.  a9E:=oi 4.-7oE:=o2 -

99 BACiol 0 .  42 0. 49 1 . 0 4. 22E-01 1 .  02E-01 4 .  87E-0 1 4. 63E-02 



-
-
� 
� 

i � . 
' - - - "" ": 

"" ... ... ... 

VAX / VMS 
VAX / VMS 
VAX / VMS 

SCHE 
SCHE 
SCHE 

RRRRRRRR 
RRRRRRRR 
RR Rfl 
RR RR 
RR RR 
RR RR 
RRRRRRRR 
RRRRRRRR 
R R  RR 
R R  RR 
RR RR 
RR RR 
RR RR 
RR RR 

OOOOOOOD 
OOODOOOO 
DO DO 
DO 00 
DO DO 
DO DO 
DO DO 
OD DO 
DD OL 
DD DO 
DD DO 
DD DO 
DDODDDDO 
DDDDOOOO 

VAX /VMS 
VAX /VMS 
VAX /VMS 

SCHE 
SCHE 
SCHE 

RAT I OOUT I J-JUN- 1 983 1 3 : 39 
RAT I OOUT 1 3-JUN- 1 983 1 3 : 39 
RAT I OOUT 1 3-JUN- 1 983 1 3 : 39 

ssss ecce H H EEEEE 
s c H H E 
s c H H e: 

sss c HHHHH EEEE 
s c H H E 
s c 1-i H E 

ssss ecce H H EEEEE 

AAAAAA "fTTTTTTTTT I I  I I  I I  
AAAAAA l TTTTTTTTT I I I  I I I  

AA AA TT I I 
AA AA TT I I  
AA AA TT I I  
AA AA TT I I  
AA AA TT I I  
AA AA TT I I  
AAAAAAAAAA TT I I  
AAAAAAAAAA i"r i i 
AA AA TT I I  
AA AA TT I I  
AA AA TT I I  I I  I I  
AA AA TT I I I  I I I  

AAAAAA TTTTTTTTTT ' ; ;  i 
AAAAAA TTTTTTTTTT j ; ; ;  

AA AA TT ; j i j 
AA AA TT I l i i 
AA AA TT 

TTA4 : 1 3-JUN- 1 983 1 3 : 46 
TTA4 : 1 3-JUN- 1 983 1 3 : 46 
TTA4 : 1 3-JUN- 1 983 1 3 : 46 

000000 
000000 

00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 

000000 
000000 

333333 
333333 

33 33 
33 33 

33 

000000 
000000 

00 00 
00 00 
00 00 
00 00 
OD DO 
00 DO 
00 00 
aa oa 
00 00 
00 00 

000000 
000000 

O I S�tUSER_O I S� 1 :  C SCHE. BETDOS J RAT I OOUT. OAT ; 3 
O I SKtUSER O I S� 1 : [ 5CHE. BETDOS JRAT I OOUT. DAT ; 3 
O I SKSU5ER=D I 5K 1 : [ 5CHE. B�TD05 JRAT I OOUT . DAT; 3 

uu 
uu 
uu 

uu 
uu 
uu 

TTTTTTTTTT 
TTTTTTTTTT 

TT 
UU UU TT 
UU UU TT 
UU UU TT 
UU UU TT 
UU UU TT 
U\J UU TT 
uu ··-uu-· · --

--
TT 

UU UU TT 
uu uu 1T 
UUUUUUUUUU TT 
UUUUUUUUUU TT 

- -
AA AA TT 33 . ·---· ·---- ---- ----- ------ -· -·--· --- - -- - . . .. ---- ----- -----
AA AA TT ; I I ;  
AA AA TT ; I ; ;  
AAAAAAAAAA TT j ; ; '  
AAAAAAAAAA TT l J ; ;  
AA 
AA 
AA 
AA 

AA TT ; ; 
AA TT j j 
AA TT ; j 
AA TT ' ;  

ssss ecce H H EEEEE 
5 c H H E 
5 c H H E 

sss c HHHHH EEEE 
s c H H E 
s c H H E 

ssss ecce H H EEEEE 

RAT I OOUT 1 3-JUN-1 983 1 3 : 39 
RAT I OOUl 1 3-JUN- 1 983 1 3 : 39 
RATI OOUT 1 3-JUN- 1 983 1 3 · 39 

33 
33 

33 
33 

33 33 
33 33 

333333 
333333 

TTA4: 1 3-JUN- 1 983 1 3 . 4 6  
TTA4· 1 3-JUN- 1 983 1 3 : 46 
TTA4 : 1 3-JUN- 1 983 1 3 : 46 

D I SKtUSER D I SK !  [ SCHE. B ETDOS JRAT I OOUT. DAT; 3 
D I SKSUSER

-
O I SK I  [ SCHE BE TDOS J RAT I OOUT. OAT; 3 

O I SKSUSER=D I SK 1  t SCHE. BETDOS JRAT I OOUT. OAT I 3 

VA X /VMS 
VAX / VMS 
VAX/VMS 

VAX /VMS 
VAX /VMS 
VAX / VMS 



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

Do s i m e t e r MYLAR Il l  
( n c ) 

8 1  FRONT Raw 6 3 1  70 
Raw 634 00 
Raw 688 00 

8 1  BACK 

Ave 651 23+ / - 5% 
ll e t a  402 63 
R a t i o  I 00 

Raw 824 40 
Raw 822 00 
Raw 744 1 0• 

Ave 823 20+ / - 0% 
B e t a  593 40 
R a t i o  60 

82 FRONT Raw 537 00 
R a w  553 0 0  
Raw 589 50 

82 BACK 

Av• 
D • t a  
R a t i o  

R aw 
R a w  
Raw 

559 83+ / - 5% 
327 1 0  

I 00 

457 90 
4 6 1 1 0  
4 7 5 40 

Ave 464. 80+ / - 2% 
D • t a  246. 57 
R ;o t i o  1 . 00 

83 FRONT Raw 
R;ow 
Raw 

0 98 
0 98 
0 95 

83 BACK 

AVP 
O e t a  
R ;o t l o  

R;ow 
Raw 
R a w  

Ave 
B e t a  
R a t i o  

0 9 7 + / - 27. 
0 09 
I 00 

0 Q4 
0 94 
0 87 

0 92+ / - 4% 
0 08 

00 

005" 112 
C n c ) 

0 00 
0 00 

0 00 

0 00+ 1 - 0% 
0 00 

0 0000 

0 66 
0 .  00 
0 00 

0 00+ 1 - 0% 
0 00 

5 0000 

0 00 
0 00 
0 00 

0 .  00+ 1 - 0% 
0 00 

0. 0000 

0 00 
0 00 
0 00 

0 00+1- O'l. 
0 . 00 

6 0000 

0 . 00 
0 00 
0 00 

0 00 • 1 - 0% 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 .  00+/- 0% 
0. 00 

0 0000 

SUMMARY OF DOS I ME T E R  R E AD I NGS 

0 1 0" 113 
C n c ) 

0 00 
0. 00 
o ov 

0 00+ / - 0% 
0 00 

0 0000 

6 o<i 
0 00 
0 00 

0. 00+ 1 - 07. 
0 00 

o oboo 

0. 00 
0 00 
0. 00 

0 .  00+ 1 - 0% 
0 .  00 

0 . 0000 

o o<i 
0 .  00 
0 00 

0 00+ / - O'l. 
0. 00 

0. 0000 

0. 00 
0 00 
0 00 

0 00 + 1 - 0% 
0 . 00 

0 .  0000 

0 00 
0 .  00 
0 .  00 

0 00 + 1 - 0% 
0. 00 

0 0000 

020" 114 
( n c ) 

3 1 9  00 
338 40 
326 20 

327 8 7 + / - 3% 
79 27 

0 1 969 

375 50 
369 50 
367 30 

370 7 7 + 1 - 1 7.  
1 40 . 97 
6 2376 

263 90 
287 40 
273 20 

274 83+ / - 4 7.  
4 2 .  1 0  

0 1 287 

. 275 30 

289 30 
26 1 30• 

282 30+ / - 4% 
6 4  07 

6 2598 

0 00+/ - 1 0% 
0 00 

0 0000 

0 89 
0 93 
0 9 5  

0 92+ 1 - 4 %  
0 0 9  
1 000 

032" 115 
C n c ) 

3 1 2  40 
298 90 
28 1 OO• 

305 65+ / - 3% 
57 OS 

0 1 4 1 7  

363 so 
270 SO• 
302 50 

303 00+ / - 07. 
7 3 . 20 

0 1 234
. 

253 30 
2 l 6 .  1 0  
234 so 

234. 63+ / - 8% 
I 90 

0 0058 

234 36-- . - ·  

246. 90 
254. 20 

245. 1 3+ I - 4 %  
26 90 

6 109!  

0 .  ?4 
0 76 
0 86• 

0 .  9 5+ / - 1 %  
0 08 

0 8406 

0 74 
0 ?2 
0 95 

0 9 4 + / - 27.. 
0 1 0  
3000 

. 064 " 116 
( n c ) 

0. 0 0  
0 00 
0 . 00 

1 25 " . 11_7 
C n c  l 

244 .  20 
253. 00 
:27 1 . ) 0 "  

0 00 + / - 07. 
0 00 

248. 60+ / - 37. 
0 .  00 

0 0000 

6. 66 -
0 0 0  
0 0 0  

- --· 24� 46 
228 30 
2 1 5 . 70 

0 00 • 1 - 07. 229. 80+ / - 6% 
o oo -----�o.:... og _ _ _ ___ _ 

. 6 6060 ' 

0 00 
0. 00 
0 00 

0. 00 + 1 - OY. 
0 . 00 

0 .  0000 

- o: o6 
0 . 00 
0 . 00 

23 1 80 
247. 70 
2 1 8  70 

232. 7 3 + / - 6% 
0 . 00 

-
225 . 00

----

209. 20 
220. 50 

0 . 0 0 + ! - OY. 2 1 8 . 2 3 + / - 4 %  
0 .  0 0  - --- .2:. 00 

·-- 6 .  66cio 

0 . 00 
0 . 00 
0 . 00 

0 . 00 + / - 0% 
0 . 00 

0 0000 

o o<i 
0 00 
0 00 

0. 00 • I - 0% 
0. 00 

0 0000 

0 . 87 
0 85 
0 .  90 

0 . 87+ / - 37. 
0 . 00 

6 8:2 
0. 92• 
0 . 8 5  

0 .  8 4 + / - 2% 
0 . 00 



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

84 FRONT 

84 BACK 

Raw 
Raw 
Raw 

MYLAR Il l  
( nc ) 

50 02• 
53 24 
55 88 

Av• 54 56+ / - 3X 
B l! t a  9 99 
R a t i o  1 .  00 

Raw 
R a  .. 
Raw 

Av• 

B e t a  
R ;o t i o  

7i 23 
64. 84• 
70 96 

71 1 0 + 1 - ox 
. 2� 16 

00 

85 FRONT Raw 
Raw 
Raw 

1 6  qq 
16.  94 
1 8 .  1 9  

85 BACK 

Av• 17 37+/- 4X 
D • t a  0. 5 1  
R a t i o  1 .  00 

� �  73 
1 6 . 92 
16 89 

Av• 16 5 1 + / - 4X 
hta 0 56 
R a t i o  I .  00 

86 FRONT Raw 1 062 00 
Raw 1 1 4 1  00 
Raw 1 002 00 

86 B�CK 

Av• 1 068. 33+ / - 77. 
ll o  ·. .. 321 53 
R a t i o  00 

Raw 1 029 00 
Raw 975 1 0  
R.ow 9 2 1  30 

Av• 975 1 3+ / - 6X 
D � t a  224 38 
R a t i o  1 .  00 

. 005" 112 
< n c ) 

0. 00 
0. 00 
0. 00 

0. 00+ 1 - 0'1. 
0. 00 

0 .  0000 

0 00 
0 00 
0 00 

0 . 00+ /- ox 
0. 00 

0 0000 

0. 00 
0 00 
0 .  00 

0 00+/- ox 
0 00 

0 0000 

0. 00 
0. 00 
0. 00 

0. 00+ 1 - 07. 
0. 00 

0 . 0000 

0. 00 
0. 00 
0 00 

0. 00+ 1 - ox 
0. 00 

0. 0000 

0 00 
0 00 
0 00 

0 00+ 1 - 0'1. 
0 00 

0 0000 

SUMMARY �F DOS I METER READ I NGS 

. 0 1 0 "  113 
< nc ) 

. 020" 114 
< n c > 

0. 00 
0 . 00 
0 00 

50 88 
47 55 

- --- - __ 46. 59 

0. 00+ 1 - ox 
0. 00 

0. 0000 

0 .  00 
0. 00 
0. 00 

0. 00+ 1 - 07. 

48. 34+/- 5X 
3 77 

0 3772 

53 76 
51 90 
58 . 1 4 •  

5 2 .  8 3 + / - 2'1. 
7 . 89 

. 032" 11 5  
( n c ) 

4 5. 74 
42. 38 
46. 34 

4 4  82+ / - 5X 
0. 25 

0. 0247 

4 7 .  4 1  
4 6  99 
4 3  04 • 

47 :20+ / - 1 '1.  
2 .  26 

' 06"1" 116 
< n c ) 

... 125" 117 . 
< n c )  

0 .  00 47. 1 0  
0 .  00 43. 50 

---·-·· 
0. 0() _ _ ___ _ 43 • .  _1 2 _, 

0. 00+/- 0'1. 
0. 0 0  

0 .  0000 

0. 00 
0 .  00 
0. 00 

0. 00+1- ox 
0 . 0 0  

44.  57+/ - 5 X  
0 .  0 0  

45.  7 0  
44.  1 8  
49. 1 4 •  

4 4 .  94+/ - :2X 

o gogg - - .  0. 36 1 7  -- -- o. · os64 · 
· 

·-- ---o.oooo 
__ ........;0><-�Q.O ___ _ _  _ 

0. 00 
0. 00 
0. 00 

0. 00+ / - OX 
0 00 

0. 0000 

0. 00 
0. 00 
0 00 

0 00+ 1 - ox 
0. 00 

0. 0000 

0. 00 
0 00 
0. 'JO 

0. 00+ / - ox 
0. 00 

0 0000 

0. 00 
0 00 
0 00 

0 00+ 1 - OX 
0 00 

0 0000 

1 6 .  35 
1 7  28 
1 6. 06 

1 6  56+ / - 4X 
0 00 

0 0000 

I S .  82 
1 7  68 
18 36 

1 8 . 29+ / - 37. 
2 34 

4 .  i 479 

7'Y 5. 60 
774 70 
787 90 

786 07+ / - I X  
39. 27 

0. 1 22 1  

8 5 5  30 
800 30 
853 90 

836 50+ /- 4X 
8 5 .  75 

0 3822 

14 76 
1 5 . 06 
1 5  46 

1 5  09+/- :2X 
0. 00 

0. 0000 

17 92 
1 7 .  38 
1 8  06 

l l. 79+/- :2X 
1 .  04 

1 7. 1 2  
1 6. 66 

0 . 00 
0. 00 

_ _ Q. 00 ___ 1�_,_1;'11 _ __ _  _ 

0. 0 0+ 1 - OX 
0. 0 0  

0 0000 

1 6 . 86+/- I X  
0 . 00 

-o: oo-------- �o:39-·--
o. 0 0  1 5. 94 
0. 0 0  1 5. 52 

0. 00+1 - ox 1 5. 95+/- 3X 

:i. :260:3 
0. 00 ---- ___ l>._Qg_ __ _ 

- - o. -r>ooo 

763. 70 
774 00 
775 20 

770. 97+/- i X  
2 4  1 7  

0 0752 

806 30 
934 70 
790 :50 

8 1 0  50+ / - 3'1. 
:59 75 

0 :2663 

0. 00 
0. 0 0  

_o. oo 

0. 0 0 + 1 - OX 
0. 00 

0 .  0000 

0. 00 
0. 00 
0. 00 

0 .  0 0+ 1 - ox 
0 00 

0 0000 

753. 50 
736. 10 
7::>0. �. 

746. 80+ / - I X  
0 . 00 

7:32. 5o ... 
71>9. 00 
686. 50• 

750. 7:i+/- 3X 
0 . 00 



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

P r e -F l u s h 1 n q  o f  t h •  R e a c t o r  B u 1 l d i n g  B a s P m P n t .  T L D  NP a � u r •mp n t �  - - DC H - 6-82 

D o s 1 m e t e r  MYLAR Il l  
( n c  > 

87 FRONT R a w  594 90 
R a w  6 0 4  4 0  
R aw 563 30 

87 BACK 

88 FRONT 

88 BACK 

A v p  5 8 7  53+ / - 4 7.  
B e t a 53 1 0  
R a t l o  00 

R a w  559 80 
R aw :J32 00 
R a w  5 6 4  20 

A v p  5 5 2  00+ / - 3 7.  
B 11 t a  3 7  20 
R a t i o  00 

R a w  292 20 
R • w  2 9 6  60 
R a�.a� 292 '50 

A v •  2 9 3  7 7 + / - li. 
B P t a  4 1  90 
R a t 1 o  00 

R;ow 262 00 
R ;o w  275 50 
R at" 276 80 

A v •  27 1 43+ / - 37. 
B P t a 1 8  03 
R a t i o  00 

89 FRONT R a w  1 1 2 90 
R a w  1 1 2 00 
R a w  I l l  90 

89 BACK 

A v •  1 1 2 27 • / - Oi. 
l h t a  5 63 
R a t 1 o  I 00 

R ;o w  1 1 3 50 
R aw 1 06 20 
Raw 1 0 5 30 

A v •  1 08 33 + / - 4 7.  
D 11 t a  7 55 
R a t 1 o  00 

005" 11 2  
( n c ) 

0 00 
0 00 
0 00 

0 00+ / - 07. 
0 00 

0 0000 

b 00 
0 00 
0 00 

0 00+ / - Oi. 
0 00 

6 0000 

0 00 
0 00 
0 00 

0 00+ / - 07. 
0 00 

0 0000 

5 00 
0 00 
0 00 

0 00+ / - 07. 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 00+ / - 07. 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 00 • 1 - 07. 
0 00 

0 0000 

a 

SUMMARY OF DOS I ME T E R  READ I NGS 

0 1 0 "  11 3  
( n c  > 

0 00 
0 00 
0 00 

0 00+ 1 - Oi. 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 00+ 1 - Oi. 
0 00 

6 0000 

0 00 
0 00 
0 00 

0 00 + 1 - 07. 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 00 + 1 - 07. 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 00 + 1 - 0�. 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 00 + I - 0'"1. 

0 00 
0 0000 

020 " . 4  
( n c  l 

559 20 
529 40 
5 4 7  00 

5 4 5  20+ / - 37. 
1 0  77 

0 2028 

53s ro 
576 60 
534 40 

548 9 3 • / - 47. 
34 1 3 

0 9 1 76 

2 5 5  1 0  
250 00 
266 30 

257 1 3+ / - 37. 
5 27 

0 1 2 5 7  

252 46 
2 7 5  0 0  
2 5 5  5 0  

260 97 + / - 5 7.  
7 5 7  

0 4 1 96 

1 03 80 
1 04 40 
l OB 50 

l 05 5 7 +  1 - 27. 
('I 00 

0 0000 

1 0:1 1 0  
1 0 7 90 

9 :;  43 

1 0 1  8 1 + / - 67. 
l 03 

0 1 360 

032" 11 5  
( n c ) 

52 1 60 
:;49 80 
535 30 

535 57+ / - 37. 
l 1 3  

0 0:1 1 3  

5 t :3  7o 
544 00 
54 ::i 60 

534 4 3+ / - 37. 
1 9  63 

o :;:�78 

:166 40 
267 1 0  
290 20 

274 5 7 + / - 57. 
22 70 

0 ::i"' l B  

262 so 
25:1 4 0  
2 6 7  0 0  

2 6 0  73+ / - 37. 
7 33 

0 4067 

l OB 1 0  
1 02 40 
I l l  50 

1 07 33+ / - 47. 
0 70 

0 1 243 

1 03 80 
99 72 

1 00 00 

1 0 1  1 7 + / - :17. 
0 39 

0 0 5 1 7  

01,4'' 116 
( n c  > 

0 00 
0 00 
0 00 

() OO t / - 07. 
0 00 

0 0000 

b 00 
0 00 
0 00 

0 00+ / - 07. 
0 00 

6 666o 

0 00 
0 00 
0 00 

0 00• 1 - 07. 
0 00 

0 0000 

o oo 
0 00 
0 00 

0 00 • 1 - 07. 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 00 t / - 0 �. 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 00 + 1 - 07. 
0 00 

0 uooo 

1 2 5 "  117 
( n c ) 

544 ! 0  
539 30 
5 1 9  90 

534 4 3+ / - �7.. 
0 00 

S I S  so 
503 1 0  
525 80 

5 1 4  80+ / - 27. 
0 00 

:15"1 40 
253 70 
247 50 

251 87•/- 27. 
0 00 

2s4 . so 
25::! 00 
253 70 

253 4 0• 1 - 1 7.  
0 00 

1 08 20 
1 1 0 60 
1 0 1  1 0  

1 06 6 3 • 1 - 5Z. 
0 00 

99 4 5  
9 8  90 

1 04 00 

1 00 78+ / - 3X 
0 00 



..... 
..... 

Do s i me t l!' r  MYLAR • 1  
< n c  > 

90 FRONT R oo w  
Raw 
Raw 

373 80 
375 30 
370 40 

90 BACK 

Av• 373 1 7 + / - I X  
B • t a  1 72 73 
R a t i o  I 00 

R a .,  1 030 00 
R•w 1 005 00 
Roow 9 � H  40 

9 9 5  4 7 + / - 47. 
766. 1 0  

I 00 

9 1  FRONT R aw 3330 00 
R aw 3265 00 
Raw 3327 00 

9 1  BACK 

Ave 3307 33+ / - IX 
B e t a  30 1 4  43 
R oo t i o  I 00 

il.... 369 20• 
Raw 4 1 2  40 
R a ..  397 1 0  

Av� 404 7 5 + / - 37. 
B • t •  1 34 s s  
R • t i o  I 00 

92 FRONT R•'" 1 5 1 20 
R •w 1 52 60 
Raw 1 52 1 0  

9 :;>  BACK 

1 5 1  97 + / - 07. 
23 40 

00 

R•w 1 5 5 20 
R•w 1 42 7 0  
Raw 1 53 ?0 

Ave I SO 3 7 + / - 47. 
O P t •  29 62 
R • t i o  1 00 

005" •2 
( n c ) 

0 00 
0 00 
0. 00 

0 00+ 1 - 07. 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 00+ 1 - 07. 
0. 00 

0 0000 

0 00 
0 00 
0 00 

0. 00+ 1 - 07. 
0. 00 

0 0000 

0 00 
0 00 
0 00 

0 00+ 1 - 07. 
0 00 

0 0000 

0. 00 
0 00 
0 00 

0. 00+ 1 - ox 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 00+ 1 - ox 
0 00 

0 0000 

SUMMARY OF DOS I ME TER R E A D I NGS 

0 1 0 "  •3 
< n c  > 

0. 00 
0. 00 
0 .  00 

0 00+ / - ox 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 00+ 1 - OX 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 00+ / - OX 
0. 00 

0 0000 

0 00 
0 00 
0 00 

0 00• 1 - OX 
0 . 00 

0 0000 

0. 00 
0 00 
0 00 

o. 00+ 1 - 07. 
0. 00 

0. 0000 

0 00 
0 00 
0 00 

0 00 + 1 - 07. 
0 00 

0 0000 

020" .. 4 
( n c ) 

263 so 
260 30 
262 80 

262 20+ / - I X  
6 1  77 

0 3576 

482 30• 
38 1 90• 
455 OO• 

0 00+ / - 1 27. 
0 00 

0 0000 

932 00 
950 60 
941 30 

9 4 1  30+ / - I X  
648 4 0  
0 2 1 5 1  

299 20 
3 1 3  80 
286 20 

299 73+ / - 57. 
29 33 

0 2 1 95 

1 32. 70 
1 28 .  60 
1 3 1 30 

1 30 8 7 + / - 27. 
2. 30 

0. 0983 

1 37 30 
1 27 90 
1 37 90 

1 34 3 7 + 1 - 47. 
13 62 

0 4 598 

. 032" •s 
< n c > 

220 40 
2 1 1  eo 
22e. eo 

220 33+/ - 4 X  

1 9  9 0  
0 1 1 52 

299 9 0  
244 40• 
294 50 

297 20+ / - l ..,_  
6 7 .  03 

0 0885 

7 5 1 .  40 
702 90 
684 . 30 

7 1 2 .  87 ... ;- :;x 
4 1 9 .  97 
0. 1 393 

27'7 60 
257 40 
26 1 70 

265 57+ / - 4)(. 
0 00 

0 0000 

1 2 7  20 
1 26 1 0  
1 27 70 

127 00+ / - 1 7.  
0 00 

0 0000 

1 1 9 1 0  
1 3 1 .  20 
1 26 20 

1 ? 5  50+ / - 57. 
4 75 

0 1 604 

064" .6 
t nc > 

0 . 00 
0 00 
0. 00 

0 00+ 1 - ox 
0. 00 

0 . 0000 

0 00 
0. 00 
0 00 

20 1 .  50 
201 . 1 0  

... _l91L 7 0  _ _ . 

200. 4 3+ / - I X  
0 .  00 

2 1 9  4 0  
23 1 8 0  
2 3 6 .  9 0  

0 00 + 1 - 0 7.  229 37+/- 4X 
o oo . _ _ _ o.�oo 

0 0000 

0 00 288 00 
0 00 26 1 .  60• 
o. oo _ _  - ·  _ - ��7_. 80 

0. 00+ 1 - 07. 
0. 00 

0 0000 

0. 00 
0 00 
0. 00 

292. 90+ / - 2X 
0. 00 

245. 1 0• 
272. 60 
267. 80 

0 00+ 1 - OX 270. 20+ / - I X  
0 .  00 - -. - __ !L_OQ_ 

o oooo · 

0. 00 
0. 00 
0. 00 

0. 00 + 1 - ox 
0. 00 

0. 0000 

0. 00 
0. 00 
0 00 

0 00 • 1 - 07. 
0. 00 

0 0000 

1 26 .  70 
1 26 60 

- _1,32 40 

1 28.  '57+1- 3X 
J. 00 

1 i 9.9o -
1 2 1 .  60 
1 39 . 80• 

1 20 .  7 '5 + 1 - I X  
_0 00 



P r P -F l u s h i n g  o f  t h  p R P a c t o r B u 1 l d 1 n g B o�� � to mPn t .  T L D  M eo a � u r �m P. n t '5 - - OCH- 6 - 82 

SUMMAR Y OF DOS I ME T ER R EA D I NGS 

D o s i mP t e r  M Y L AR Il l  005" 112 0 1 0 " 11 3  020" 11 4  032 " 11 5  . 064 " 116 ) 2 5 " 117 
c nc > < n c > ( nc ) < n c ) ( n c > < n c ) ( n c ) 

96 FRONT R a w  53 59 0 00 0 00 48 4 3  4 5  79 0 00 4 2 .  23 
Raw 5 5  q l  0 00 0 00 46 6 7  42 7 7  0 00 40 80 
R a w  5 1  50 0 00 0 00 47 2 5 1 5 .  3 1  0 00 40 71 
A v e  53 67 + / - 4 "1.  0 00 + 1 - 0"1. 0 00 + 1 - 0"1. 47 4 5 + / - 2"1. 4 4  62+ / - 4"1. 0 00 + ; - ox 4 1  25+ / - 2"1. 

ll e t a  1 2  42 0 00 0 00 6 20 3 38 0 00 0 00 

R a t i o  I 00 0 0000 0 0000 0 4995 0 27 1 9  0 cooo 

96 BACK R a w  5 1  1 3  0 00 0 00 43 55 39 66 0 00 -- - -54 0 5• 
R a w  5 1  0 9  0 00 0 00 4 4  64 39 53 0 .  00 42 3 3  
R a w  5 2  0 1  0 00 0 00 4 4  9 4  4 1  39 0 00 '10 .  40 

A v e  5 1  4 1 + / - I "I. 0 00+ 1 - 0"1. 0 00 + 1 - 0"1. 44 38 + / - 2"1. 40 1 9 + / - 3"1. 0 00 + ; �  ox .; I  37 + / - 3 "1.  
ll e t a  1 0  04 0 00 0 00 3 0 1  0 00 0 go --- _y_ 00 

...... R a t i o  I 00 6 0000 0 0000 0 2998 0 0000 0 0000 
...... 

"""' 
97 FRONT R a w  20. 55 0 00 0 00 1 9  9 1  1 8  87 0 00 1 8 00 1.0 

R a w  20 37 0 00 0 00 1 8  9'1 1 8  52 0 00 1 8 3'1 
R a w  1 9 89 0. 00 0 00 1 8  7 1  1 7  60 0 .  00 _1 8 02 

Av e 20 . 27 + / - 2'%. 0 00+ 1 - 0"1. 0 00+ 1 - 0"1. 1 9  1 9+ / - 3"1. 1 8  33+ / - 4"1. 0 00 + 1 �  o"l. ! 8 1 2 + / - 1 "1.  
B e t a  2 1 5  0 00 0 00 07 0 2 1  0 .  00 0 DO 
R a t i o  00 0 0000 0 0000 0 496 1 0 0977 0 0000 

ii11ci<.- i s  0 00 0 00 I �  1 5  1 9  67 0 00 
_ _ / ..... ________ , __ .. 

'1925-- · 97 R a w  74 
R a w  1 8  3 2  0 00 0 .  00 1 8  08 1 9  7 5  0 00 113. 35 
Raw 1 6  64 • 0 00 0 00 1 8  38 1 8  7 5  0 00 lfl '15 

Ave 18 5 3 + / - 2"1. 0 00+ 1 - 0"1. 0 00+ 1 - 0"1. 1 8  20 + 1 - I "I. 1 9  39+ / - 3"1. 0. 00 +/ r oX !El. 68+ / - 3"1. 
B e t a  0 .  00 0 00 0 00 0 00 0 7 � 0. 00 O.c._OO _ __ 
R a t i o  I .  00 6 0000 0 0000 0 0000 6 0000 0 0000 

( * i n d i c a t �r s  a r W J H t e d  H i •r ) 



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

0'1 
0 

Pr•-F l ,· s h i n g  of t h e  R e a c t o r  B u i l d i n g  B a s Pm@ n t .  TLD Me a s u r emP n t s -- DCH-6-82 

Do s i m e t e r  MYLAR * I  
( n c ) 

93 FRONT Ra .. 92 1 2  
9 4  96 
93. 34 

9 3  BACK 

R a  .. 
R a  .. 

Av• 93 47+/- 27. 
B e ta 4 82 
R .o t i o  I 00 

9i 78 
89 95 
87 64 

Av• 89 79+/ - 27. 
D e h  8 1 0  
R .o t i o  00 

94 FRONT R.ow 907 70 
R.ow 936 20 
Ra.. 955 20 

94 BACK 

Av• 933 03+/- 37. 
Bl!ta 659 98 
R .o t l o  I 00 

R a .. 393. 20 
Raw 397. 90 
Ra.. 385. 30 

392 1 3+ / - 27. 
1 7 1  50 

I 00 

95 FRONT R.ow 475 90 
Ra'" 463 90 
Raw 465. 00 

95 BACK 

AvP 468. 27+ / - 1 7.  
B e t a  333. 67 
R a t 1 o  I 00 

Ra.. 298 60 
R a ..  306 50 
R a ..  308 30 

Avp 304 4 7+ / - 27. 

B • t a  1 85 70 
R a t i o  00 

005 " .2 
( n c ) 

0 00 
0 00 
0 00 

0. 00•1 - 07. 
0 . 00 

0. 0000 

·a _  oo 
0. 00 
0 00 

0 00• 1 - 07. 
0. 00 

0 0000 

0 00 
0 00 
0 00 

0 00+/ - 07. 
0. 00 

0. 0000 

6 00 
0 00 
0 00 

0 00•1 - 07. 
0. 00 

0 0000 

0 00 
0 00 
0 00 

0 00+1- 0% 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 00+/ - 0% 
0 00 

0 0000 

< • i n d i c a t p s  a r P J P c t • d  f l i er > 

SUMMAR Y OF DOS I METER READ I NGS 

0 1 0 "  •3 
( nc > 

0. 00 
0. 00 
0 00 

0 00+ 1 - 0% 
0 00 

0 .  0000 

0 00 
0 00 
0 00 

0 00+ 1 - 07. 
0 00 

0. 0000 

0 00 
0 00 
0 00 

0 00+ 1 - 0% 
0 00 

0 .  0000 

0 00 
0 00 
0 00 

0 00+ 1 - 07. 
0 00 

6. 0000 

0 00 
0 .  00 
0 00 

0 00+ 1 - 0% 
0 00 

0 0000 

0 00 
0 00 
0 00 

0 00-<- 1 - 0% 
0 00 

0 0000 

020" .4 
( n c ) 

96 34 
92 76 
93 77 

94. 29+ / - 27. 
5 64 

I 1 694 

86 92 
89 44 
89 84 

88 73+/ - 2% 
7 04 

o 869:5 

424 50 
424 00 
408 20 

4 1 8  90+/ - 2% 
1 4 5  85 
0 22 1 0  

�65 b6 
267 00 
227 OO• 

266 00+ / - I X  
4 5  37 

6 2<"115 

260 OO• 
225 20 
2 1 6  70 

220 95+/- 3X 
86 35 

0 2588 

1 4 5  1 0• 
1 70 90• 
1 60 00• 

0 00·> 1 - 87. 
0 00 

0 0000 

032" •5 
( n c ) 

92 24 
87 96 
92 32 

90 84+ / - 37. 
2 1 9  

0 4537 

i3! 70 
85 26 
85 1 4  

8 4  03+ / - 2% 
2 34 

6 2893 

338 80 
338 60 
324 80 

334 07+ / - 27. 
61 02 

0 0925 

226. 40 
234 60 
226. 1 0  

229 OJ• / - 2% 
8 40 

0 0490 

1 9 5  40 
1 88.  90 
�00. 1 0  

1 94 80+ / - 3% 
60 20 

0 1 804 

1 27 50 
1 28 50 
1 37 40 

1 3 1  1 3+ / - 4% 
12 37 

0 0666 

064" .6 
( n c  > 

0 00 
0 00 
0 00 

0 00+ 1 - 07. 
0 00 

0 0000 

0 00 
0 00 
0. 00 

0 00+1- 07. 
0. 00 

0 0000 - -

0 00 
0 00 
0 .  00 

0 00 > 1 - 0% 
0 00 

0 0000 

6 00 
0.  00 
0. 00 

0 .  00+ 1 - OX 
0 00 

o: 0000 - -

0 00 
0. 00 
0. 00 

0. 00 > 1 - 07. 
0. 00 

0 0000 

0 00 
0. 00 
0 00 

0. 00+ 1 - 07. 
0 00 

0 0000 

84. 32 
92 92 

- 88 72 

88. 65+/- 57. 
0 00 

82 74 
81 2 1  
8 1  1 2  

81  69+/ - I X  
0 .  00 

269. 90 
276 20 
237.  OO• 

273 05+/ - 27. 
0 00 

2;?4-:-- 9o -
226 00 
2 1 1 00 

220 63+/ - 41( 
0. 00 

1 57 .  1 0• 
1 36. 70 
1 32.  50 

1 34 .  60+ / - 27. 
0 00 

i lb 70 
1 ::>0 60 
1 1 9 00 

1 1 8. 7 7+ / - 27. 
0 00 



P r e -F l u s h l n g o f  t h P  R e a c t o r  B u 1 l d i n g  B a s eme n t . l l D MP a s u r e m e n t s  - - DCH - 6 -82 

� � •  RESUL TS � • •  C ALCUL ATED DOSES 

Oo c;; 1 rn e t e r C a l 1 b r a t 1 o n F a c t o r s  
00 5 "  0 1 0 "  020" 03:? " 064 " 

8 1  f'RONT 
81 BACK 

82 FRONT 
82 BACK 

83 FRONT 
83 BACK 

84 FRONT 
84 BACK 

85 FRONT 
85 !lACK 

86 FRONT 
86 BACK 

87 FRONT 
87 llACI\ 

88 FRONT 
88 llACI\ 

89 FRONT 
89 BACI\ 

90 FRONT 
90 llACI\ 

9 1  FRONT 
91 BACI\ 

92 FRONT 
92 BACI\ 

93 FRONT 
93 BACI\ 

94 FRONT 
94 BACI\ 

9 5  FRONT 
95 BACK 

96 FRONT 
96 BACI\ 

< r a d / n c J ( r a d / n c l < r a d / n c l ( r a d / n c > ( r a d / n c ) 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

6- bo 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

6 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

6 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 46 
0 4 3  

0 5 1  
0 4 1  

0 60 
0 22 

0 32 
0 38 

0 60 
0 22 

0 5 1  
0 32 

0 45 
0 22 

0 51  
0 29 

0 60 
0 50 

0 34 
0 60 

0 ,,4 
0 44 

0 53 
0 26 

0 22 
0 22 

0 44 
0 4 1  

0 4 1  
0 60 

0 23 
0 38 

0 4 3  
0 4 5  

0 58 
0 4 7  

0 22 
0 22 

0 56 
0 49 

0 59 
0 22 

0 56 
0 22 

b 22 
0 22 

0 4 5  
0 53 

0 46 
0 49 

0 43 
0 59 

0 22 
0 27 

0 49 
0 53 

0 3? 
0 51  

0 29 
0 59 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

o bo 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

6 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 

A v e  
< r a d / n c ) 

0 44 
0 44 

0 54 
0 44 

0 4 1  
0 22 

0 4 4  
0 4 4  

0 60 
0 22 

o 5 i  
0 3 1  

0 5 1  
0 22 

0 36 
0 25 

0 53 
0 52 

0 40 
0 55 

0 44 
0 5 1  

0 56 
0 34 

0 22 
0 24 

0 46 
0 47 

0 40 
0 56 

0 26 
0 48 

My l a r  ( h l p  
R P a d 1 r �  

< n c  > 

402 63 
593 40 

327 1 0  
24 6  57 

0 0 9  
0 08 

.; 99 
26 1 6  

0 5 1  
0 56 

321 53 
224 38 

53 1 0  
3 7  20 

4 1  9o 
1 8  03 

5 63 
7 55 

1 72 73 
766 1 0  

30 1 4  43 
1 34 5 5  

23 40 
29 62 

4 82 
8 1 0  

659 98 
1 7 1  50 

333 67 
1 85 70 

12 4� 
10 04 

C a l c u l a t e d  B e t a  
O o s p  

C r a d ) 

1 78 5 7  
260 2 5  

1 78 1 2  
1 08 06 

0 04 
0 02 

4 4 1 
I I  39 

0 30 
0 1 2  

i b:J 4 5  
68 48 

26 99 
9 I I  

i s  24 
4 59 

2 97 
3 90 

68 83 
4 1 8  54 

1 320 44 
69 1 6  

i 3  08 
9 93 

05 
96 

304 i39 
80 60 

1 33 10 
1 03 72 

3 21  
4 86 

E r r o r  
C r a d ) 

1 6  1 6  
1 2  37 

24 04 
I I  38 

0 OJ 
0 0 1  

2 I I  
2 1 6  

0 44 
0 1 8  

35 86 
18 7 1  

1 3  42 
4 54 

2 69 
2 74 

15 I i 
'65 1 9  

2 6  1 0  
1 5  3� 

0 99 
0 6 1  

2 4  67 
16 28 

6 1 2  
1 2  02 

0 78 
64 

C a l c u l a t e d  Gamm� 
D o s e  

C r a d l 

50 64 
46 8 1  

4 7  4 1  
44 4 5  

0 1 8  
0 1 7  

9 08 -
9 1 5  

3 4 4  
3 2 5  

1 52 93 

1 08 86 
1 04 86 

21 72 
20 53 

E r r o r  
( r a d ) 

4 88 
5 3 1  

5 3 1  
4 4 5  

0 02 
0 02 

0 96 
0 88 

0 32 
0 3 1  

1 5 . 1 6  

1 0  4 6  
1 0  0 2  

4 8 3  
4 8 1  

2 26 
I .  99 

4683 -----3 -ih -
46 72 4 72 

59 66 
55 04 

26 i 9  
2 4  60 

18 06 
1 6  64 

55 62 
44 94 

27 42 
24 1 9  

8 4 6  
8 4 3  

5 .  7 3  
5 1 7  

2 :Sj 
2 30 

89 
56 

5 25 
4 5 1  

2 6� 
2 .  29 

· o . eo 

0 83 



-
-

(.)'"1 
N 

/ 

Do • i 01e t otr 
005" 

< r a d / n c l 

97 FRONT 0. 00 
97 BACK 0 . 00 

o i o "  

*** RESUL TS *** CALCULATED DOSES 

C a l i b r a t i on F a c t o r s  My ! ar C h � P . C a l c u l a t l! � .  B e t a  

020" 032" 064" Avtt R e a d i n g 

< r a d / n c l < r a d / n c l < r a d / n c l < r a d / n c l < r a d / 'l c ) < n c l 
Do s e  

< r a d i 
E r r o r  
< r a d l  

0 00 0 23 0 48 

0 00 0 60 0 59 
0 00 0. 36 2. 
0. 00 0. 60 0 .  

15  
00 

0 77 

0 00 
0 40 
0 00 

Ca l c u l a t e d _  Gamma 
D o s •  

( r a d l 

3 69 
3.  8 1  

E r r o r  
( ra d l 

0. 35 
0. 37 

- - - - -- - -- - -- - - - - - - - - - - --- - - - - --- - - - - - - - ------ ----



D o s i m e t e r  

8 1  FRON T 
8 1  B A C K  

82 F R ON T  
82 !l A C K  

8 3  FRONT 
8 3  !lACK 

84 F R ONT 
84 BACK 

8 5  F R ONT 
8 5  BACK 

86 FRONT 

86 !l A C K  

87 F R O N T  
8 7  !lACK 

98 FRONT 
88 BACK 

8'1 FRONT 
89 !lACK 

'10 F R ONT 
90 !l A C K  

9 1  FRONT 
'II BACK 

'12 FRONT 
'1�0 BACK 

'13 FRONT 
9 3  !lACK 

94 F R ON T  
9 4  BACK 

9 5  FRONT 
9 5  BACK 

96 FRONT 
96 !lACK 

[l e t a  

D o s e  
C r a d l 

1 78 5 7  
260 2 5  

1 7 8 1 2  
1 08 06 

0 04 
0 02 

4 4 1  
1 1  39 

0 30 

0 1 2  

l t.3 4 5  

6 8  4 8  

26 9 '1  
8 1 1 '  

I S  ;;! 4  
4 59 

2 9 7  
3 9 0  

68 83 

4 1 8  'j.l 

1 320 4 4  
6'1 1 6  

1 3  08 
9 93 

0 5  

96 

304 89 
80 60 

1 33 1 0  
! 03 7 2  

3 2 1  
4 86 

G a mm a  
D o s e  
( : · a d  l 

50 6 4  
4 6  8 1  

4 7  4 1  

4 4  4 5  

0 1 8  
0 1 7  

'I 08 
'I 1 5  

3 4 4  
3 2 5  

! 52 1 2  
1 52 '1 3  

1 08 8 6  
1 04 8 6  

5 1  3 1  
5 1  62 

21 72 
2 0  53 

40 8 3  
46 72 

57 66 
5 5  0 4  

26 1 '1  
24 60 

1 8  06 
1 6  64 

55 62 
4 4  94 

2 7  4 2  
2 4  1 9  

6 40 
8 4 3  

SUMMARY O F  DOSE S A N D  DOSE R A T E S  • • •  

E x p o s u r e  
T 1 m P  
( h r > 

3 
J 

3 
3 

3 
3 

3 
3 

0 

0 

� 3 
2 3 

2 3 
2 3 

2 3 
2 3 

2 3 
2 3 

3 
3 

3 
3 

3 
3 

3 
3 

3 
3 

3 
3 

3 
3 

B P t a  D o s e  R a t e  G a m m M  D o � �  R a t P  
L r· r o r  E r r o  ... 

( r a d / h r ) ( r a d / h r ! ( r a d l h r ) ( r a d / h r ) 

5 72E + O !  5 1 81? +00 
8 J4E • O l  3 96E +OO 

5 7 l f • O I  7 70E +OO 

3 46E + O I  3 65E +OO 

3 78E - 02 2 83E 02 
I 7 4 E -02 'I I OE - 03 

I 4 1 E +OO 6 7 7 E - O I  
3 65E +OO 6 '12E -O I 

9 7 4 E -02 42E - 0 1  
3 94E -02 5 63E - 02 

7 62E + O I  I 5 4 E +C I 
2 '14E + O I  8 03E +OO 

I l 6E + O I  5 76E +OO 
3 4 6f +OO 'I S E +OO 

b 54E +OO 3 7 7 E +OO 
I 9 7 E + OO 9 89E-0 1 

2 7 E +OO 
6 7 E +OO 

1 5[ +00 
1 8 E +OO 

2 23E +O I  4 90E +OO 

36E +02 ? t ;:>f + O l  

4 29E+02 8 4 7 E + OO 
2 25E + O I  4 98E +OO 

4 25E +OO 6 92E - 0 1  
3 22E • OO 26E+OO 

3 4 1 E - O I  3 2 1 E - 0 1  
6 3 7 E  -0 I 99E - 0  I 

9 90E + O I  8 O I E +OO 
2 62E • O l � 23E +OO 

4 32 E +O l  I 'I'IE •OO 
3 3 7 E + O l  3 'IOE • OO 

04E •OO 2 52E - O l  
58E +OO 5 33E - O I 

621? + 0 1  
SOE + O I  

52!' + 0 1  
42E + O I  

7 8 E  - 0 1  
7 0 E  0 1  

56f + OO 
70E + OO 

70E + OO 

43E + OO 

7 5E - 0 2  
62E -02 

2 'l l f •OO 3 06E - 0 1 
2 93E +OO 2 82E - 0 1 

I OE +OO 
0 4 E + OO 

04E - 0 1  
O l E  - 0 1 

6 53E + O I  6 1 3E + OO 
6 56E + O l  6 S ! E +OO 

4 6 7 E + O I  4 4'1E +OO 
4 SOE + O I  4 30E+OO 

2 20E + O I  2 0 7 E • OO 
2 2 2 E + O I  2 06E + OO 

9 32E +OO 'I 6'1E - 0 1 
8 8 1 E + OO 0 S S E - 0 1  

33E • O I  
S::>F • O I  

'14E + 0 1  
79E • O I  

24E • O O  
5:1E + OO 

86E +OO 
66[ +00 

8 SOE + OO 8 2 1 E - O I  
7 9 9 E +OO 7 4 7 E - O I  

5 66E +OO 6 I �E -0 1  
j 4 0E + OO 5 06E - O I 

B I E + O I  
1 4 6 E + O I  

7 1 E +OO 
4 7E + O O  

8 90E + OO 8 S I E - 0 1  
7 8 5 E +OO 7 4 2 E - 0 1 

2 7 3 E +OO 2 60E - O I  
2 7 4 E +OO 2 70E 0 1  



-
-

P r e -F l u s h i n g  o f  t h �  R e a c tor B u i l d i n g  B a 5 �ml'n t . TLD Mea5Uo' l'mPn t 5  -- DCH-6-82 

Dos im•ter B e t a  
O o s �  
< r• d > 

97 FRONT 0 77 
97 BACK 0 00 

*** SUMMARY OF DOSES AND DOSE RATES *** 

�amma E x p o s u r eo  
Do s eo  T i me 
( r a d l ( h r  > 

3 69 3 2 
3. 8 1 3. 0 

B l' t a  Do s e  R a t •  
E r r o r  

< r a d / h r l < rad / h r l 

49E-O l l 30E-OI 
OOE+OO 0.  OOE+OO 

�amma D o s •  

( r;o d / h r l 

I .  20E+OO I 
1 24E+OO 1 

-· - --- - --- - - - -

R a t •  
Error 

( r ;o d / h r l  

1 2E -O l  
1 9E -O !  

------------------------

·- - - · - - · · · ·  . - - -- - ------ ------ - - ·  


