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ABSTRACT

Los Alamos National Laboratory

0, Mercury, Nevada n9n23

uaem LfF TL1’)a 10

measure th~ quantity of rndlatjon ‘in the environment

durfnR drlllinfl, sampling and hole cemrnttnp operations
following underground nuclpar teatjnR.

The precedur~s for preparing th~ TLDa, placing the

TLDs in th~ field and their suhaequ~nt annlynfn and
douc evacuation wIII be pr~menteti.

MATERIALS ANII NHTI1OI)S



Figure 1 Conventional Drill Rig

one group (14c81), Error due to
variations III oven t~mperaturs 10

mlnimlzed. Htthematicel correc-
tions for fading ●nd for differ-
ent backgrounds dup co varyiu~
longth~ of tjme~ j- al~o mjnf-

mfced. In order to report drill-

back result- in ● timely manner
●nd to still retain group ● ccura-
CY, dupllcat~ sets of TLDB are
used: one .et for the drillhack
●nd one set for the Intcrlm
perfod and c?mentback comhlnerl,
If th? lnterlm/c@m@nthnck p?rlorl
last. lean than on~ month then
both ●ets ● rc trpat~d #a One
group. All of the TLDa wII1 he
post annealed at the oarne time
●nd r@ad on the came day. If ft
ia anticipated that it will be

IJnger than a month befor~ ch?
drillholc is c~mrnted then th~
TLDo will he trcnt~d ae two nena-
rate Erounsb In thnt case, all
of the drfllhpck TLDE Wj]] he

pcot ●nnealed, rvati and r?portert,
whilp thp jnterlm Cementhnek TL~o

nre I@ft in the flelrl untl! the
1701e 1s cemel)ted,

Tvp@ of TL!)
TL=OR which are +15% of

PrcannenllnR and Clennln~



Calf hrmtion nnrt Control TLt)R

Twelve TL1’)a ● re 131nc-d

Figure 2 Portable and Large Pig

The TLf)s art
one hour at ~ooq Fnin:e:l e;@:::

dl ah. The dieh ia transferred
immediately to the refrigerator
for 15 mfnut~e of ceolfnR at four

cl~grees cent fRrarle.
The TLDs ar~ then prcnnn~ 1-

8
ed for t W(I hours at 100 c,
fmmcrtfstcly trannferrad to the
rcfrfg?rator for 15 mfnutcs of

coo)fng ●nd placed innide of a
large lead plR.

After prcnnnealfnfl, the TLf)s
•r~ hathcd and ●Rltated fn trl-
chlorocthylene and then rinsed fn
m~thono] . The TLDo ● re then sep-
● ratrd into five catcRori@s: cal-
lhratlon, con~rols, flrld haek-
Rrourlrt, drfllback and fnterim/-
cemcnthack.

fnaidc of a polyethylen~ holdrr
whjch provfrlea ffv- ❑flljm~t~rn
of polyethyl~ne for ●lertronie
●quflihrfum. Six of the TLha are

●xpa~eil to 5t’t mR and mix arc
cxpnmed to 500 mR from CO-611.
Th@a@ twelve TLDII a~rve an the
calfhratlon TLDc for th~ drfll-
hack and cementback. After expo-

sure, th~ TLDa are trnnaferred to
the large lead p!g, where nix

control TLDs hnve alr~arty been
placed. Three of the contrcln

provide the l~ad pfg haekurounda
for th~ drillhack whfle the oth~r
act ia for the interim/c~m@nt-’
hack.

Fjeld Background TLDs
TLI)c ● re placed fnside of

plastic dfscs, which ar~ callerl
field holder-, to prot~ct the

‘fLDs from th? ●nvironment. Two
field holders, ●ach contnfnfllfi

three TLDs, are placed Ineidc of
a smaller portahl? l?afi pfE (Fig.

2) ●nd taken to th? drill hack
•fc~ at least flvp daya prior to

the drill back. Th@ac ffeld TLDn
n?rve ● . the fipld background for
the drfllhnck and for th?

lnt@rlm/cementhack. On the ctny

the drfllhack beulna both holrtera
are put Into the portahlc pfg ~nd
transf~rred to the larg~ lead

pfu.

Drjllhnck and C@m#nthnck TIiPn
On the ftny the drfllhnck
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Figure 3 PerlmeLer Fence

frncc unt~] the drill hole to
aeelcd and cemented.

Post Anrealing ant+ Rendjng
All of [ho TLDs are

tr~naforrcd to a porcelnln
annenllnu tray and ann~filefl for
tcn mlnutco at Ils”c. ThP tr~y
fa lmmedfntely tranofcrrecl co the
rrfriRi’rntor for 15 mjnutra of

cooling to ●nhance glow penkr
four and five (Mfi76). The TLPo
arc then read uelng n Harahaw
Model 2000D nlltomated TL nnalyecr
ayetrm wfth output to a Texan
Inatrumr.nc Mod@] 72fl teletypr-
vrttcr.

~nlo @ computor prnflrnm where th~
doncn for the p~rfod of the
drfllhfick nnd fntcrlm/crmenthack
arc ~I\dlvit!unlly calc~l]aced.

Tho uveraRr field hfickgrollnd

ronrlfng por dny la mu]tfpl fed hv

thr nurnocr of days the drfllbnck
TL,DH were jn the flnlrl to reoult

1 n LI)C totnl field hmckgrnunct.

Figure 4 TLD Holder on Fence

The total flrld background is
ouhtracted from the drillhnck
rendjnK~ CO r~sult in the net
drillhnck value. The lead pffi
background rending per day ia
mliltiplicd by the number of days
the drfllhack TLDa were in Chc
IFRII PIR and muhtracted from the
n~~ drlllback value, Thp 50 mrem

calf hrntion TLt)e ● r~ uacd to
convert lfght unfta to mrem for
TLD readtnga that ● re lees than
250 mrem. The 500 mrem TLDLI are
Mned for readinRfi that arp larRrr
thmn 25(I mrem.

SIFDIP PARTICIPATION
TLlln which w~r@ ann~nl~tl and

cl~aned accordlnft to our norrnml
proc~rture w~rc placed in mortff fed
drfllhnck nnd c~m~nthack holclrra
nnrl were mnfle~’ to Tdaho Fmllo

for pmrtlclpatfon in the Sl~th
~nLcrnnLtnnn] Envfronm@ntal Doel-

m~ter Int~rcompnrlnon Prolect.
Upon receipt at Idaho Fall- th~
clght T1.1) holders were rlfvfded
fnto four cateRorl Pm conmlatfn~
of two holdcre per cmtegory: 1)



controls. 2) ●nvi ronmental field
●xposure for three months, 3)

●nvl ronmental ff-ld •xpoour~ fol -
]owfnp ●xponur@ to CR-137, and 4)
●xpoaurc to CO-137 only. After
the TLDn w~re ●xpoaerl they wcr~
r~turnorl to the NTS where they
were handl~d accordjnp to our
nnrmnl proecdure. The artua] TLI’)
●xponur@q were d~termin-d by the
proj~ct coordinator through th~
use of a h!gh precsur~ arpon ion
ehamher.

A tahulmr nurnmnry of thr
r~eulta is Riv@n in T~blc 1
(ceR3).

DISCUSS1ON AND COFJCLUS1ONS
The Laboratory results for

the field ●xponur~ w~r~ 2.2%
higher than th~ av~rn~e ●xposure
report~d hy ●ll participants in
thr Proj~rt ●nd 5.42 hlRher than
the actual ●xpocur~ delfv~r~d.

Tho Laboratory renu]te for
th~ CO-137 Irradiated TLDs wprc
202 hlflhor than the nctual deliv-
● red rloocs nnd 25% higher thnn

the avernge exposwrr report~d by
●ll partlclpnnte. Th@ htnher
rcadfng in attributed to thr nrf-

entmtlon and type of TLII holtlcr
● s up]] an the jnnccur~cy of the

TLD~ . Charged particlr equilib-
rium will not hc attained near
boundnriea between materloln of

differinR composition (At6tl).
Tranoltfnn zone @ffccte mr~ known
to occur whcncvcr n beam of rndi-
●tion paett~n from alr to tianu~
(At6q). It im consequently poat-

u]ated that ●lectronic ●null lhrl-
um Wnfl not nchleved durlnR thr
exposur~ to the Cs-137 antirrr dite

to th~ thfckneaa, cnmpomlttnn and
alr ●pace of chp hnld~r. Th~
CS-137 plun ff~ld exposure was 5Z
hlRher thnn the ●ctual rl~llv~rcd
doa?s nnrl 112 higher thnn the
nvernue Of th~ rcpnrt Fd
•xpomur~s. Thfa ja prohnhlv rltl~

tn th~ sam~ r?aaono mentfnned
esrlier.

The dlncrepmncien which wpr?
rcnltz~d have remult~rl in the
changlnR of aur mat~riala. Npw
TLDo which arc ~5% of the m~an
TLI) •v~rag~ were purchas~d and
are now being umed to monitor
drillhackn and cementbaeka at
NTS. ln addition, n npw TLfl
holder ta beinR ua~cl which ja

multidirectional ●nd should
result fn improvfng ●lectronic
●qullibrfwrn for both Cn-137 and
co-fir). The new TLDII tind holders
wpre uned to participate in th~
Sevpnth International Environmen-
tal r)oafmrter Intercompnrlnnn
Protect, the rpoultm of whirh nrc

not avnllahl~ yet.
in Cnnc]union, the proc~-

dures for pr?paring the TI.DR and
thr mpthod for analy?fnE them, nn

un~d hy the Lo- Alsmou Laboratory
at NTS, wjll measure an ●xponure

wl:hln +20~. This performJnc? io
expecte~ to lmmrov~ with th~ uq-
of thp ncw TLI)n and th~ improv~rl
holder.

TABLE I
SUPfMAltY OF RESULTS OF SIEDIP

AVllRACE OF RRSIII.TS LANL ACTIIAI,

BY REPORTED RESULTS ExPosul!K
rypE OF Exrosukl: PARTICIPANTS (mR) (mR) (mR)

.—

Field, (EnvironmPnc) 45 4:} 43.5

.0-137P 149 199 I 5P

ZS-137 Plum Field 191 212 2n2
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