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Figure 1. Evaporation Pond - Contumir,ated Soil Herncvcd 
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<>.) 'I.'}h) JH concentration .in the l:Lqu:id Cron ~-,h·: cv;\}XJJ'ation !>orni 
mea:Ji::rcd 1.12 x 10-1 µCi/cc. 

::) So:Ll wrw excavatod. to a d1;pf:,h or tvl1!lvc fEct t·:i11_:rc .'.ln ;1;:11d,'
ent lei''.k in one '~orner of Lll'.: watcr-tighL Li.nln,':: r(~:JultecL :ii: 

conta.rnin11ti0n to 10 mH/l1r. (.See F':Lg-ure ·i.) 'l'lJ(; uxcilvfJ.t,;d 
area wa~ then back-filled and mounded to avoid settling Ol~t 
as a low spot. (See Figure 2.) 

d) A dei.;a:i.led radiological survey of the surround:i.ng area and 
top of thP. ~ack-filled area. revealed all rneaBurements were 
leas t:::ian 0.1 mH/hr. 

C. DECOT-H'J\HINJ\'I'ION OP J'vfl:.'.3CELLANEOU.'J ~3'.l10llAGE AHl•J\.') MlD Jo'i\CTI: .rI'lJ•;;; 

1. Procedures 

Detailed radiological surveys were performed ) C n,11 eris ting 
facilities 7 storage areas, anci the si tf:.:i of pa.: t :.-..0ti vi tic a. Al1 
contaminated materials were collected and ·Lr2.J.1sported to the 
.slrn.:f't area fo:i.- disposal or deeontamin.9.tton. (Soe F1gures 3 and 
1J.. ) 

2. Findings and Results 

a) Ma.teric::.Js measuring to 12 wJ\/hr wct·1~ :cc,:~; o1e<J from thr' :JcJ-;,;: 

metal storag3 pit. 

b) 'rcn spools of electricnl cables moa1:_m:_·:\i:i .. to O.G mH/hr an.! 
four spots of so:Ll meaouring to 1.5 mil/\;: woro takon fro11i 
the electrion.l cnble otorage area. 

e) The Bigr.al cable bundleu cxtondin,c:; we·::.;, ;· · tlli> :ihnft j Jil ,, 

tho desert for approximately '1.'.) mlJ.e; 1 ;. .! '~- '.!Ontrndrni,.,.J t(i 

5 ;:1={/hr. Reduction to lc::;~J ·Lhan 0.1 rn1._.,,1.· t:! 11ccn1;;,,1 i:ih·d 
:~I1rough :removal of pln·•c:lc 1.1c::ppJn, .. , ,· , 

l) 'L\r(~r·iL:y ..... ~.-,}t·t't-!e n(:f(:J.t~:_t·C.t·'. j __ L1,··:,,_i ;~:·;::·\ ! 1 ~c:( i ~; 

:;u.~·--·1 ·,)r: Lo '/ ntH.;1hr· ~/f)('.,· ( 1· ; 1'1, .1 ::_,J~; ·., 

'~) j~ npot on the concrete :floor of thti wnrehuu::, i .1c \ ; i Ly, 11ii i r· 

~fh:)afnrr•eci to 0.6 inI{j~Lr, WCJ.~3 eJ..:i.rnirlLtted })y Ch~:.1·~!:·in." 11\!I. d~l(:Ut 
n half inch layer of concrete. 

f') OrH' dtunp truck, :fom:' 111.Lno cnr:i, one~ !1u.L:iL 1:111('1:, 1«:1·:.· :. 1 ,,, •• 

one 11oist man cage rneanur:i.ng to 1.5 mH/hr 1 .. 7,•:·e t,,~.,.,, ; , . 1,, 

tho warehouse ~t.oragc ynrd m1d. i'1crc dinn.:J:i(·;;iblc''', 1.:1 ,.,., 11 i 1 •, i, 

to facilitate diopooal in the ~ihnft. El:l.x :1p1.Jt:· c>t' : 1 1»iJ nw11 

mu:•:lng to 1.5 mR/h:r w0ro <t~i.no tnkon f1·orn ·LJ;.•; F·.:·-:1'1n1"' 1 "'..111·:· 
y·tirt!. 
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.i:J Two hut:se t.r.ti1e:'."B were contun:l nated to Bo mn/h.r. '2.!1c r_,ori
tanrii:~':ited porl:.:Lor1.D of the f100::-i.ng w2rc removed. 

h) '[wo piece3 of conduit measuring to ·12 mR/hr W(~rt:: ext t'.'.'lctcd 
frcm tho conc.ret0 floor of the re3troom fac).lity r..nd n. 
USGS BLrUe:c bui1Jine; near the CP area< Thi.s material wan 
evidently wwd J,n ·che orig.:i.nal con::itruction of th,:-:c:e :facJ1-
ities. 

1) Detailed rndiological surveys were porfol'med of all nlisc•:.:11-
aneous storage areas and facilities ufter d~1c:,;nt;un:lnatio:;-i. 
No mN1ffu:raments exceeded 0.1 mR/hr. 

D. CONTAMINATED WAS1'E DUMP CLEAN-UP 

1. Procedures 

The rectangular fenced dump ,'.\:;.'ea rneB.suring approx:Lm.lltely 500 feet 
by 300 feet was trencheu using n ~)ack-hoe rno.chine to detenninn 
the exact location of urJknc•;J;; ·:1ti..:.uyi;J.ti.as of radioactive materriala 
(metal, wood, salt muck, :LnsuJv;t.>?.d wjring, etc.) which hao t.f:en 
buried in this n.rea over a period oi' 'time extonctins; :from post. 
Gnome~ to Co<.ch abandonment. (See B·i_:}J!'as 5 and 6.) Th.:. soil 
and ealt mu.ck was sifted using a bnck-,hoe 111<'lchine to segreg,d;e 
metal and other large items to facilitate disposal ope~ationo. 
Uncontaminated water wa.s applied to the soil to eliminate air·· 
borne debris. The raruaining contaminated mater:i,ala were excr.v;;,.~ 
t"d and disposed of in the shaft and Coach drift. 

2. Findi.ngs and Results 

a) Four separate disposal ptts were unco1· 0 rcd within the 
fenced area d'tA.ring the exploratory tr01. Lln,_o; (Fit;ure 7). 

b) PJ.eces of metal and other large matoria.ls $iftea from the 
soil and salt mu~k moasu.red to 200 mR/hr. (Seo Fj.gm·c r3. ) 

c) Soil/salt muck arur.pleo collected from Pit #4 rov..:ia1ec~: 
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2 feet 7.37 
_.lJ 

l; • i 1 10"' 1 ;: ~ ( ,~·5 x ·10 _}~ )'~ 

4 feet 1. 21 c: ('> ,') ··1 'CJ ,., ·1 x 10_5 ... ) • Cn:.. x mo .J• .... 
fi 

l ") 
1 

" 

" 

l f ett 4.78 2.21 '1.(J x 10 c: x 100 x I 

8 fei;;:; 2.44 x 10-:> 3.)J x 100 
,~) t)i''. ::( 1 ,. ,. 1 

10-~ 
,_ t <.: u u ., 

10 feet 3.05 x 4.36 x ·10 It i·c, :·x. ., n·- ' 
10-0 100 

• '~"'I ' 1 
12 feet 3.22 x 3.03 x 2. '.) i x. 1 '"i"' 

·~ 



I 
). Con Lorn 1nntcd 

:,._., 

1 h i1iJ 1, 

.. .j .... .... ., 

. ' 
11\ 



t 

.L) 

i:v 

,·-) 

L'.\ 

~-..-----=- )OO feet 

. ! 
l)\U1lp "" , Wnstc l'rJ•1~· n:11inatcu \.~ ' 4 C..r I'' f., )r.: :i_·L.i, 'l 

(j} 

-1-.l 
nJ 

[_') 



d) Daily soil/salt muck samples collected during excavation and 
subsequent disposal of materials from Pits #1 and #2 were 
combined. Analyses made of this composite srur1ple nhowed the 
follo\-ring activity concentrations: 

2.0 x 10-3 rkCi/gm gross gamma (predominantly 137cs) 

7.0 x 10-1 µCi/cc 3ir (menaured in water axtracted from 
sample) 

3.84 x 10-2 µ.Ci/gm 3ir (calculated from water content 
of sample) 

1.12 x 10-5 µCi/gm S9Sr 

4 -6 I 90 .Z{ x 10 µ;Ci/gm Sr 

e) In an effort to determine the total rad.toaotivity contained 
in the remaining materials being discRrded, P aoil/salt muck 
sample was collected from each individual dump truck load of 
materials transported for disposal. These a ample.a Wdre com
bined on a daily basis to represent the total materials dis
posed during that day. The results of these composite sample 
analyses are shown in Figure 10. 

f) All excavated areas were back-filled and mounded with un
contaminated soil. (See Figure 9.) 

g) Radiological survey measurementD of the surround.i.ng area and 
on top of the back-filled area were less than 1.0 ~1\/h.r except 
for n section of the roadway leading from the Wb.ste du:np to 
the shaft area which was contaminated to 2.5 mR/hr. After 
decontamination, the entire area meaaured less than 0.1 mR/hr. 

h) Continuous high-volume air samples collected downwind from 
the soil excavation operations evidenced only normal back
ground ractiation. 

E. COACH DRIFT DISPOSAL OPERATIONS AND SUID"'ACE AREA. CLEAN-UP 

1 • Procedures 

An axial vane fan waa emplnced on ·~he Coach ground zero cable 
hole to create negative pressure throughout the Coach drift, 
thereby facilitating ma:d.mu11 mate!"ial capaoi ty. (See fi'it,'Ure 11 ") 

A metal grizzly type hopper was installed near tho vent hole to 
accept materials for disposal. 

A conveyor belt extending to the vent hole opening wan positioner 
below the hopper. (See Figure 12.) 

_q .. 



Figure 8. Contaminated Waste Dump - Scrap Material from Burial Pit #3 

Figure 9. Contaminated Waste Dump - After Back.fill 



Figure lO 

Contaminated Waste Dump - Compostte Sample A11alyses Data 

Collection Location Activity-* 
Date Collected DiS;EOSal ):'. f!:.Ci/_gm_ B. lf.c1Lgm 3H lf_Ci/_gm 

l0-01-68 Pit /13 Shaft i.24 x io-1
1- 2.54 x io-5 5.87 x io-2 

10-02-68 Pit /13 Shaft 3.99 x io-5 6.70 x io-6 3.45 x 10-2 

10-03-68 Pit #3 Shaft 4.72 x lo-4 3.15 x io-4 2.44 x io-l 

10-04-68 Pit =/f3 Shaft 4.72 x io-4 i. 75 x io-4 2.86 x io-1 

10-07-68 Pit ff3 Shaft 2.70 x io-4 3~97 x io-5 6.52 x io-2 

l0-08-68 Pit /f3 Shaft 1.85 x io-4 
I 2.77 x io-5 i.48 x io-2 

10-09-68 Pit #3 Shaft 8.53 x io-5 9.83 x io-6 9.82 x 10-2 

10-10-68 Pit #3 Shaft 3.15 x io-4 3.95 x io-5 6.62 x 10-1 

10-14-68 Pit ff4 Coach Drift 4.01 x lo-5 8.04 x 10-6 5.04 x 10-1 

10-15-68 Pit #4 Coach Drift i. 58 x io-4 4.20 x lo-5 5 .. 86 x 10-l 

l0-16-68 Pit /fl+ Coach Drift 0.66 x lo-4 2. 73 x 10-1
1- 1.97 x io0 

10-17-68 Pit i/4 Coach Drift i. 73 x lo-4 6.19 x io-4 3.10 x io-1 

10-18-68 Pit /14 Coach Drift 2.54 x io-4 5. 51 x lo-5 5.18 x 10-l 

10-21-68 Pit i/4 Coach Drift i.42 x lo-4 i.46 x io-5 L93 X io-1 

10-22-68 Pit :fjli, Coach Drift 2. 48 x 10-11- 5.75 x lo-5 i.01 x io-1 

10-23-68 Pit .ffl+· Coach Drift 4.03 x io-4· 4.29 x l0-5 8.59 x io-1 

10-24-68 Pit #2 Coach Drift i. 55 x io-4 4.31 x :o-5 2.67 x lo-? 

10-25-68 Pit =//2 Coach Drift 3.45 x io-4 5.15 x io-5 i.112 x io-1 

10-28-68 Pit ff2 Coach Drift 3.83 x io-4 4.77 x io-5 l.h2 x io0 

10-29-68 Pit 112 Coad. Drift 9.88 x io-5 2.68 x io-5 8.87 x io-1 

J:0-30-68 Pit ~2 Coach Drift 2.97 x io-4 i.86 x io-5 3.34 x 10-2 

~(Gamma. o.cti vi ty 'Was :predominantly 137 Cs. All samples were analyzed 
activity and results were <l.O X io-7 µCi/gm (detection limit). 

for gross alpha 



Figure 11. Coach Drift Disposal - Axial Vane Fan on Coach GZ Pipe 

Figure J2. Coach Drift lJisposal - Conveyor Belt Operations 

-, " 



.ii. wet.al tank containin;:: bd.nc wa:; t:~F·:ci for :Cl 

Upon completion of cli:Jpoa::i.l 0;1cr;;.t:i.on:1; n cicl;;l:iled S\1.-IJ .• Jlo('.J,;: 
ve-:rr 1-ras por•for1ncci of tl1c Stt.ri'acc~ area .. :d1 .. r1"ol~.r1cLi.rJ?~ ·t1~~· C1ui..cit \.l· .. :11~' 

nnd r,J. J. rerr. .. t:tinin£.: ccnta111inatcd rr1:.d.;cr.i~1L: ;uu · · · :· .. :c :.::: t .) " 

mi1/llr were removed and discarded. 1n tlK nb1 . .i.'t. 

2. F'irnlings and Res'..ilt,<J 

n) A dricrite type ;·,ir sa:npJ.e coJ.lricteJ n.cc. the ;1.xia.L van1: fi,11 •:\·· 

hn ust upon the fan's ac t;i V<•.t:i.on .n~ve:\led ni1•l)u 1" lL .. 'IJI rrJ:'~<' :1~n-.1. n; '. 
5.J1l1- x ·10-6 p.Ci/cc. Au additional cirier:i.tc~ :-~w.n:ple colh~ct.;d 
after u calculated complete chant::n of air in the Coach d;d ft 
revealed airborne Ytl measuring 3. '.)2 x 10-7 11Ci/cc. 

b) Routine urine Bampleti coll(~CL·::~d frorr p.~r·nom1uJ. invoJ VNi .in tli·:: 
materiR.l disposal operatj ons revealed only· .r,o~·rr.al b<:J.ck,i;ronncl 
radintton. 

c) A radiological survey of the surface area upon comp}el;ion of 
disposnl operations indicated contarninat:Lon to 1 .'.) mH;lu· on tht' 
ground su.rrou...'1ding the metnl [,op;Jer and the vent hole. Aft•~r thi.u 
contcuni:n.ation i:as rr::moved and cliccardcd in the shaft 1 a ri.nnl. mH'· 
vey shm'ed the entire area mea.'Juring less than 0.1 mH/)u·. 

P. .SHAFT AND ASSOCIATED ::..TflFACE AREA CLElu'J-UP 

·1 . Procedures 

The hoist man cage was lowered to the bottom oi' the ~.di:"l t't ~;1.ui,p L:. 
ensure propel' operation of the hoist and to dctornd.nc ~;true CU"i·111 c, ,, 
cii:t:Lons. All bu.1ky rna.tcrials were lowered to L;he ixiLt.0::1 nr 'Llw :il1ai·: 

with a hoiDt uning a self-relcci.sing hook to :prov•:nt Jll.'< n:'ltnrc p1u1'Y:Li:, 
of the shaft. Contaminated debris w~w loD.dcd in dc!i<• t1 u,.;, .. , n:::; \\; : .. • 
end-loader n13.chinc. The materials were -ljhen tr;rn:il.'c::·i .. vd •"' 
col1ar where they were dti;:,pecl into a upec:i.ill mut;:>.~ .. 1c,:,,· r 1' 

and. 1 J~) which WHO hinged at orw end to :ill ow th.. tt . c·. 
f~lov;ly i.nto tl"te flha·Ct opc~:r1ir1£:. _1L _p-.:~:.r·.rc.c.:~+~:·(1 1 ·; 
if'l.~\.~J U!JCCi t.o DTJl~j.rJJ(l.Q f'reD11 ~vn.t.e.r· o--\rC!"l .• LLf .. ·~ :;J1a , t'1 : 

c!~.1r1i.tfi1'1f:S ~)1~:·°':rnt:It1r1..-~ t;o l)l~!.~\.r,~rtt tb(.~ '.~!;:·, 

c1(~:J. 

... ,' 
',t 

(;,'., l-1 ! 

Afti'!r all knm,m con:tamin.'.lted material~> ha<.i bvcn 1\' :T •:t<·ri ,, \It i,;, .. ·: 
the nha.ft h<~adfrmne w;:w dism'.'l.ntlcd and U1r: upp;~r ; it." i, ., · i · t i ; · ·' 

!;he ,;oncrc1 'ts shaft coll«n· was removed to fac·U tt·>.i..1 " i r": L" 

of ., n';:,w concrete plug. A key vl:.1!> thc~n bl.~:d.<:r: i; ':1 · , " , , ,. 
·to .-1.cc e:~'t ti. per11lltnent }.)l 11g. J\. j~t ttr1 t1 ~ -:·; c n ;1tc.r~1~ .. 1. t:1. ~,,c \i l " d 1 · , i·. 
concr1~te t•round the t'!JL1.:f't col1i\1' wnn u:<.c:ivi'l.t;ed "''"i 1

: ::;"x1< ,:_ ,,f' ..i: 
Dhl.\ft, tlw tihnf't wns fillc·cl \·ti uncor:d:.r1m'i.:n:1i;c'rl .,,y1 ·1 :.(_, ,,1 u,Ji, 
Ci~et of the m.lrf.::i.ce n;1cl u. Pf'rm:cnent; pl.lip: ''"·'·'' :f\,i .-y :· ·1 tln.· 
rcom.'\:i.nder of t.hc ~haft KJ.tl1 ,;c·nC'"'~-'~· 



Figure 13. Shaft Collar - Dumping Contaminated Soil 
into a Special Metal Chute 

Figure 14. Shaft Collar - Special Metal Chute Used to 
Dump Conte.minated Materials into Shaft Opening 
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2 .. Fi::2clJnp;fJ and Hc~;ults 

(i ) A Hater sampl~ c0llectec'. from Uw bot:;tou: ur 
lolvered. ini.:o t11e sh~1ft sump l ... evenl.eci a I conce11t:crtt~:.n!~ \J.~. 

b) Continuoun hi.g)1 volume a::!..r nnmpleo ~o11ectc.d CNt"'" tL: ~iL:u':. 
dur:i.ng all di.tJposnl opt~r<cLiowi ind:i e;t ted only r::n·1,:•«. L L1itclc1·;i··,;''': 

radiat:i on. 

c) The lower eight-foot nc'ction of the shaft: head _rrc~rn.:~ KHJ con
trunitk1.ted to 3.5 mH/hr. 'l'hi::i ueetion wa:J cut o~·r ann <Li:Jpo:wd iu 
the shaft. Numerous grease ::ipotu 011 the rt~m;1j_nde>:· o.L· the head 
frame measured to 8 mR/hr. These ~Jpot:; were removed l>y scraping 
with a putty knife which n.llowed the he'-1..d. frame to 'oe cle0 <trcd 
for off-site release. 

d) 'l"lie horizontal Durface of the concrete shai't collar w:rn con-
truninated to 6 mR/hr. This surf;1ce Wlls remov1-~d with a pnvt::rncnt 
breaker and disposed of in the shaft. (;..>ee Figure 1 ~'·) 'I'he rr;-

rnainder of the concrete collar was C:.ri:led and blasted <")f.f w:l.th 
dynamite to a depth of upproxim:rt•~1y five feet. '~'llL1 i.Oiirn,i Lt 

lce;y to accept a pennanent concrete plug. (See F'igur,; 16.) Tlw 
resulting debris was cleaned up and disposed of in the shaft. 

e) The soil irr:rnediately around the shaft collar wao cont<:nninated l:o 
10 mR/hr. This soil wae removed and disposed of in the shaft. 

f) A detailed radiological survey of the vicin:i:ty a.i ter plugging 
the sha:tt and back-fillinc: around the plus revealed the entirr; 
area measuring less th11n 0. 1 mR/hr. 

G. SAL'I' MUC1: PILE EAPLOHA.TION 

1. Procedures 

Sev•onty-nine holes were drilled through the :1;\J.L 1:::1c1L ,.].Jc., 111. ~.h:' 

locations illustrated in Fi,s;urc 17. As eo.ch hol•: 1;; : : dr' .L Le:<!., t l.1' 
r~:nulting debris was monitored und s.:unples w·1'1' _:,,lJ, 1·L 0;d fx,::i. 11d.lii. 
the f:trat foot of debr:ts and at additionnl -t;.l11:c .. >·J't1u~~ :; nt;.c.: •;. ; :i.. " 
36c)0 

OJ)en [ihi,~ld (~xtenr1iot1 probe \-J::'"l[J nl:io ] <Yt,-!f1 .,i"C·d :i:ut() u~l l i{~ -; ·1 i 

11 ·1} c:u to J. oc;_l..te ;:·4-11:r"· 1~adio1ot;~·LcD~11:'{ cn!tL- ! 1< 1
• t,\. ,J l · \'·, 

a.) 'l'he radiatior. mea.Juremc:ntn of 0.1 mH/lic and ::1'<)'.' '·'·'· Li·c~L"d d1;1·: 
the extended prob>~ porl~:t1d e :! ncit:t"wnunt ~1u1· ,,. y, ., · . ,; 1, 11 "l i_ 11 · , · : : 

·17. 

Li) Due to the proh:Lb:Ltive cont,:1 inv,;1.v:·d :1;1 ;, cl:t"i ,, :•.:;_; '" 

nruuplE~n collect(~d, a rC:J)l'1-t:Ge)lt.~~ vc eiin;1r; ... ,.:.:f'l'.Lj_1.»:1 df :• :i!: 1~ ., 1 ·.,, 

:Jt:!1"eted f"o.r' luborr .. tior~.Y' nn:"t.1:/:·.~:tt:i* rcu .fur 1 i.:'r;•_,1~ ·r·?-:.i:b:\.' .. -~ Lhl.' f;i1 f~, , t .' 
of rmmpJ.eH roqu.i.:ring annlyGlti, ccrtd .. i.n gt'' t1f<• eif :Jt',111pl<•,.: >: ,,., 



Figure 15. Shaft Area Clean-Up - Chipping the Sha~ Collar 

Figure 16. Shaft Area Clean-Up - D:;nami ting the Shaft Collar 



thoroughly mixed for compo8ite analyois. ,All arurrplee, however, 
were retained pending any positive a.nn.lytical :resultB that would 
necessitate further evaluation. The results of laboratory aample 
anal;7se9 presented in Figure 18 provide a representative cro1:rn
aection of the radioactive contamination present in the salt muck 

" pile. 

e) The AEC/NVOO, considering the runount of overburden and the quantity 
· of material involved, decided that the radioactivity discovered 
within the salt muck pile was sufficiently low in radioactive 
content ·co present no significant environmental or heal th hazard. 

-17-
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CONT AM lN4TIOt\l 
Per Portable Instrument Survey 

HOLE No. 

>-4 

G-B 
H-2 

H-3 
H-A 
I-3 
J-4 

K-4 

// 
I 

DEPTH 

14 ft . 

7-14ft. 
l0-1 ! 't. 
I0-14.5 ft. 
9-15 ft. 
15.5-16 ft 

9-lOft. 

8-8.5 ft. 

-~ 
/ 

mR/hr 

0.1 
0.3 
0.1 
O.i 

1.5 
0.1 
2.5 
0.1 

,/_ 
:~ CONTAMlNATED AREA 
' ~. 

<EDGE OF MUCK p~:_E 
\GROJND LEVEL 

e 2
11 

DRILL i1(1LE 

02
11 

DRILL HOLE-SALT 
SAMPLES COLLErTED 

~-:-.:..:--~ 
Ce.:-:.s·sad Salt Eu.cf. Pile - Exploratory Drilling Progrc..-:-, 



Hole 
Number 

H-A 
H-A 
H-A 

H-A 
H-A 
H-A 

H-A 
H-A 
H-A 

H-A 
H-A 
H-A 
H-A 

H-A 
H-A 
H-A 

H-A 
H-A 
H-A 

G-B 
G-B 
G-B 

G-B 
G-B 
G-B 

G-B 
G-L 
G-B 

G-B 
G-B 
G-B 
G-B 
G-B 

Figure 18. Carlsbad Salt Muck Pile - .F::.qi.lon1.tor:r 
Drilling Progrrun Sample AnaJyse::, Resu.lt.r; 

Sample Analy;,i3 Activity ,-::·;--,-;:;-;--:---+---%2'-, .--
•.• 1e,11:,.11.co.riv 0lfJllU 

Depth Type µ,Ci/2E__·-·- G~~~:_}s~_!--~pc.s __ Error 

l Ft Gemma ~r. 91 x io-6 lJi'cs + 1. 3 
c + 23. 0 1 Ft 11eta 1. 93 x .10-) 

1 Ft 3f: <2.0 x 10-4 

4 Ft G8IilD1a 4.75 x io-7 :Bkgd + 10.0 
4 Ft Beta 1. 53 x io-') + 26. 5 
4 Ft 3H ,~~1. 9 x lo··4· 

7 Ft Gamma. 2.57 x lo-b 40jc + 2.6 
7 Ft Beta 3.10 x io-5 ! 17.3 
7 Ft 3H <2.o :x io-4 

10 Ft Gamma 1.81x10-6 4oK + 3.2 
10 Ft Beta 3.22 x io-~ + 16.9 
10 Ft 3H <2.o x io-
10 I!'t 90sr 5.91 x lo-6 

13 Ft Gamma 6.84 x 10-5 137cs & ltoK + .4 
13 Ft Beta l. 5.1 x 10-4 - 1.2 + 
13 Ft 3H 1.25 x io-3 ~ 29. l 

16 Ft Gamma 2.58 x io-5 137cs + . 7 
16 Ft Beta 7.09 x 10-5 + 10.9 
16 Ft 3H 3.09 x io-4 ~ 74.6 

1 Ft Gamma 4. 96 x 10··7' Bkgd + JG.4 
l Ft Beta 1.93 x io-~ ~ 23. 0 
1 Ft 3u <2.o x io-' 

4 Ft G3Illn1a 4.76 x lo-7 Bkgd + 16. I) 
4 li't Beta 1. 61 x io-'5 .:: 25. 7 
lt Ft 3H <2. o x io-lt 

7 li't Grumnu l. 56 x io- 1.J !okgd l1. !i 
3. oo x icr'.5 "~-7 F't Betn I l'(. () 

7 Ft. 3n <2. o x io··h 

10 Ft Grumna i.11 x io-h 137cs + ~ 

1. G2 x io- 1~ -· . _, 
10 Ft Beta + ·r. o 
10 :F't Al~e. <8. 8 x lo-'l 
10 Ft 3H 2.29 x lo-3 .:: 20. 1+ 
10 Ft 90sr 5.16 x io-·5 
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Figure 18 {Contd) 

Sample Analysis Activity Significant % 2 Sigma 
N1nnber Depth fyJ:e µCif gm Gamma Isotopes Error 

G-.B 13 Ft Gamma 4.72 x 10-6 137 Cs & 40f.: 1.1 
G-"B 13 Ft Beta 3.67 x io-5 .2: 15.7 
G-B 13 Ft 3H <2.o x io-4 

F-Row 1 Ft Gamma 2.28 x lo-6 137cs & 40}{ + 2.2 -Composite 
F-Row 1 Ft Beta 1.81 x io-5 .: 23. 9 

Composite 
F-Row l. Ft 3H <2.1 x io-4 

Composite 

F-Row 4 Ft Gamma 1. 21 x io-6 137c8 & 4oK + 3,9 -Composite 
F-now l~ Ft Beta 1.93 x io-5 .: 23. 0 

Camposit€. 
F-Row 4 Ft 3H <2.0 x lo-4 

Composite 

F-Row 7 Ft Gamma 5.~J' x io-7 Bkgd .: 15.9 
Composite 

1.38 x lo-5 F-Row 7 Ft Beta + 28 4 - . Composite 
3iI x lo-4 F'-Ruw 7 Ft <2.0 

Composite 

F-Row 10 Ft Gamma 1,33 x lo-6 40j{ + 6.6 
Composite -

F-Row 10 Ft Beta 2.61 x io-5 .: 19.1 
Composite 

3H x lo-4 F-Row 10 Ft <2.0 
Composite 

J-4 Composite- Gamma 5.49 x io-6 137cs & 40}( + 1.1 -Total Hole 
J-4 Composite- Beta 3.67 x io-5 ~ 15.7 

Total Hole 
J-4 Composite- 3iI <2 .. 0 x lo-4 

Total Hole 

5-Row 1 Ft Gamma 9.02 x io-7 4oK + 6.9 -Canposite 
5-Row l Ft Beta 2.28 x lo-5 .: 20. 8 

Composite 
3iI x 10-4 5-Row 1 Ft <2.0 

Composite 

-20-
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Instrument 

Jordan Rad-Gun 
Model AGB-10KG-SR 
(Ion Chamber) 

Ebe:..'"line PAC-3G 
(Gae Proportional) 

Eberline PAC-1s 

Unit 

Appendix A {Contd ) 

Meter Range & Scales 

0.01 mR/hr to 10,000 R/hr 
Three logarithmic soaless 

0.01 mR/hr to 10 mR/hr 
0.01 R/hr to 10 R/hr 
10 R/hr to 10,000 R/hr 

O to 100,000 c/m/61cm2 

Three linear scales: 2 O to 1000 c/m/61cm 2 O to 10,000 c/m/61~m 2 0 to 100,000 c/m/61cm 

0 to 1 , 000, 000 c/m/59cm2 

Four linear scaless 2 0 to 1000 c/m/59cm 2 0 to 10,000 c/m/59cm 2 
O to 100, 000 c/m/59cm 2 0 to 1,000,000 c/m/59om 

Radiation 
Measured 

gamna 

alpha 

alpha 

Description 

Remote Area Monitoring Station (RAMS) Thia unit utilizes a Tracerlab TA-6 
(GM) tube gamma detector in conjunc
tion with a Model 261 direct readout 
meter. The readout ranges are O to 
10 R/hr and 0 to 100 R/hr. 

Radeotor Monitoring Station (RMS) 

Remote Area Recording Station (RA.RS) 

• M.S.A. Carbon Monoxide Tester 

-24-

Thia unit utilizes a Jordan gamma. de
tector with a Neher-White ion oh.amber. 
The instrument has two range scales, 
mR/hr and R/hr, with a ma.x1mum :full 
scale reading capability of 500 R/hr, 
1000 R/hr, nr 10,000 R/hr. 

This unit utilizes an Esterline-Angus 
recorder with Radector electronics 
and a Neher-Wld te ion chamber • 

This instrument utilizes an aspirator 
bulb to draw air through a glass tube 
containing a o.he..nical indicator. The 
indicator material changes color in 
the presence of carbon monoxide. The 
color is compared with a color chart 
calibrated in percentages ot carbon 
monoxide present in the tested environ
ment. 

' 
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A~oenclix A (Contd ) 

Unit 

Draeger Multi-Gas Detector, Model 31 

Fl-rite Oxygen Indicator 

M.S.A. Explosimeter 

-25-

Descriotion 

Th.is instrument utilizes a hand-oper
ated bellowa pl.UDP to pass air through 
glll.ss tubes containing chemical indi
c~ ~ors. The chemicals cha.nee color in 
the presence of toxic gaBes. 

Th.is instrument consists of an hour
glass shaped tube containing a liquid 
~hemical which expands in the presence 
of atmospheric oxygen to give a read
ing corresponding to the percentage of 
oxygen in 'the ambient atmosphere. The 
instrument indicates from 0% to 21% 
oxygen. 

This has a battex-y operated detector 
calibrated to give the concentration 
of flamna.ble gases and vapors in the 
ambient atmosphere. The instrument 
has a meter scale which indicates from 
o~ to 100% of the lower explosive limit . 


