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CH!MICAL EFFWENTS T!X:HNOWGY WASTE DISPOSAL IlMS'l'IGA1'IONS 

JULY - mr!MBER 1962 

• 
l . INTROllJCTION 

'.Cle Chemical Erf'luen·~s Technology Ope1·ation performs research to investigate 

the chemical and physical aspects ot em1.:-om:iental contemination resulting trom 

the disposal. ot plant e.tnuenta or trOlll potential process incidents. This 1a a 

se::11-annuel report, published to give the latest 1ntormation on the status of 

conta:nination in the ground vater arising from vaate dispou.l operations in the 

Separations Areaa . 

Four maps are included ir. t},is report. One 1bovs the exten:; to which gross 

beta-emitters are distributed in the ground vater. Changes in the ground vater 

contamination pattern, round by compa.r1.Da the ClO&t recent map \11th that tor the 

previous report period, are noted end wbe~e possible are interpreted in consider­

e.tion or vaste disposal practicH and the latest geological and hydrological knowl­

edge o~ the regj.on. A second ::MI.P sbovs the tri ti·J:n contamination distribution in 

the ground vater. The third 1:1a.p shows the ~012-: ot n1 trate ion contami!l&tion i:i. 

the ground vater where 1 t exists :!.,1 concentration£ greater than 10 ppm. Also de­

lineated on this map is the zo~e vbere the ccnce.nt~ation exceeds the U.S. Public 

Eealth Service drinking ,..ater standard ct :..5 ppc.(l). The tourtb map is an 1so­

tber:rial ~po! the ve.ter table enc0::lpe.ss1ng cr.ly that are& covered by the other 

three maps. For compariaon, the maps issued during the last report period can 

be found in D:>cument HW-74915 RD. 

UNCLASSIFIED 
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Where possible the contamination in the groW1d water is 1dentit1ed vith a 

p~ticular source area or crib. In some cues, however, the contaminants have 

migrated te:r enough trom the source area that such definition is no lonaer possi­

ble, 

Groun~ vater monitoring results util.1.~ed in this report were obtained tram 

s~les collected routinely by the Environmental Studies and Evaluation Operation 

~d analyzed by the Radiological Chem.cal Analysis Operation. 

Well structures at Ranford are 1dentif'1ed accord1ng to their location on th~ 

plant. The tirst group ot numbers (199-, 299-, 699-) identities the genertl area 

(100, 200, 600) in which the well is located. In the 100 and 200 Areas the second 

graup of numbers {B3, E24, W22) identities the particular area and the sheet map 

encompassing that portion or the area in vhich the well 1s located. The third 

group ot numbers identities specific wells generally 1n the chronological order 

in vbich. they were drilled. In the 600 Area the second and third groups ot num­

bers express in thousands ot teet the nearest pl.ant coordinates; the north.co­

ordinate 1s the second group ot numbers and the vest coordinate 1s the third 

group. Wells located south and east of the origin ot the plant coordinate sys­

tem are 1dent1t1ed by the letters "S" and "E" 1n t't"ont ot the coordinates. 

II. INTERPRETATION OF GROum> WAT!lt MONITORING DAT.A (D. J. Brown). 

Special. Mozutcring Well S9les 

During th1e report period large volu.ne 1amplea trom seven selected vella 

were obtained and p.ven s~ecial analytical processing to :urther detail the 

radionuclide& which are included 1n routine gross beta determ.nat1ons. 'lbe 

results ot these analyses appear in Table!. 



TABLBI 

RADIOISO'roPIC AHALYSF.S OF SP!X:IAL MOHl'roRING VXLL SAMPLES § 
0 

(Concentration• in units ct 10-8 µc/cc) i 
H 

Isotope 699-96-i.9 ft12-20-El.2. 699-1i.-6o ~1-86 699-34-51 299-El.3-13 199-15-1 MPCv* ~ 
tJ 

Total (1 < 0.5 < 0.7 i..a3.1 < 0.7 < 2.4 < 2.4 < o.8 

Total fj 1,100 l.5t().8 .. .... 21 8.6 74 

Total Sr < 1.2 < 0.9 < 1.0 < 0.5 8.1 3.2 < o.6 100 (si-90) 

Ce
1"-Pr14

" < 2.2 < 6.2 10,000 

Rulo6 < 3.7 3.a3.2 10,000 

c.,137 < 0.8 < 1.4 20,000 

Pml47 < 5.7 < 6.7 200,000 ' VI 

Co6o 
I 

< 1.2 < 1.1 < 1.1 < l.2 < 1.2 < 1.2 < 1.1 50,000 

cr51 78o < 11 < l.6 < 11 < 13 2,000,000 

7,n65" < 23 < 17 < 19 < 25 < 17 100,000 

535 55 73 60,ooo 

.RE+Y < ll < 1.3 < 28 < 12 l .5:1:0.7 2.0 < 18 20,000 

I 
*Recomnended maximum permissible concentration in drinking vater for continuous occupntiona1 

exposure. U.S. Department ot Comoerce, lf.B.S. Handbook 69. 
ff'.t'otal beta results a:~ qualitative due to the absence of a predominant nuclide on vhich the 

~ en counting efficiency might be based. 1 
H -.J 

~ O'\ 

tf ~ 
0 

~ 
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Detectable concentrations of alpha emitters vere reported 1n veil 699-74-60. 

rus veU is located approximately t-.ro miles southeast ct the 100-lC Area near 

the central. fire station. no logical explanation can be found to account t'or 

&lpha activity in the ground vater 1n tbia region. Tberetore, the veil v.Ll.1. 

be resu;,led and it the original analytical results are confirmed., an attempt 

vill be made t.o determine the specific radionuclide present and its source. 

nie total beta result tor veil 699-20-.El.2 indicates that conteminauon 1s 

present in the growid vater at this ai te :~ concentration• lower than the routine 
osf-:/,J, 

detection limit of 8 x 10-8 µc/cc'. 'lbe groH "beta contam1nation map, Figure l, 

shows this veil just outside the zone or detectable contamination neer the Columbi~ 

River at the point marked A on the map. It is anticipated. that the concentration 

1n this well may increase to above the routine detection limt during the next 

six months. 

Well 299-Kl.3-13 continues to ai}cv the presence ot sr9° 1n the ground vater. 

Isotopic analyses ot five ground water iamplea take trom this veil during this 

repo~ period shov, bovever, that the S.~O concent:'ation is gradually decreasing 

from a high or l~l x 10·7 µc/cc to the preaent lo-.r or 3,2 x 10-8 µc/cc, l>uring 

this period veil 699-34-51, located 2000 feet ea.at of veil 299•El3-.l3 shoved a .· , 
detectabie concentration ot S~ in the s:-ound. 1,·ate:- which vaa contir:ned by-

analyses ot three separate re~~lea. ~e la-:est aa:ple resu1t ind.1catea that 

the sr9° concentration in th:l1 vell tu de~reuec. u: 3. O x 10-8 µc/ cc. ~e 

source ot the s:-90 1n both ot these wella 1a believed. to be the 216-BC cribs. 

The 216-:BC scavenged waste d.1apo1al 11te vu ru.cvecl h'o: active service about 
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five yea.rs aso. Evidently some of the radioisotopes have continued to drain trom 

t he sediments belov the cribs (and l>')ssibly trenches) into the ground water. In­

vestigation ot the depth of penetration of red.1ocontaminants in the vadose zone 

at this site vill be made vith the 1n-vell ga:cma scintillation probtt in the near 

future. 

Results tro~ tvo vel.\s, 699-96-49 and l99-F5-l, located in the region ot the 

reactor areas, shoved s35 present in the ground vater in concentrations ranging 

f".-om 5 to 7 x 10·7 µc/ cc. The source of tbias contaminant is believed to be re­

actor etnuent cooling vater. 

~-East Area 

Figure l is a map of the 200 Areaa ahowing the extent of detectable ground 

vater gross beta contamination u indicated by analyees ot routine samples col­

lected during tbe period July - December, 1962. 

Du.ring tbe periO<i trom Auouat to ?fovember, 1962~ tbe groae beta concentration 

in the ground water beneath the 216-A-10 crib, Site 3, Figure l, ahoved a gradual 

increase trom 1.5 x 10·5 to 5.0 x 10·5 µc/cc. I: ~caber the concentration in-

' creased more than· ten.told to 8.2 x 10·_. µc/cc. 'l'hi.a rapid increase 1n raclioact1V1ty 

in the ground vater beneath the crib !1 the direct result ot an increue in the 

radioactive material content o~ the vute sez:.t to t!Us facility in December. Ground 

vater at this ai te 11 being sampled ar..d analyzed !reii,uently tor significant lons-

11 ved isotopes knovn to be present ~ -:h11 vute . Sa::zplea obtained in January and 

early ?ebruary, 1963, did not cc~~a.1& sz90 o~ Cs137 :n concentrations greater than 

the routine detection limits o~ 7 x 10·8 µc s.JJ0/cc a.."ld. 5 x 10·7 µc c1137/cc. 
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'l'he contamination atatua ot the only tvo vella (299-El.3-13 and 699-34-51) 

&~owing detectable concentrations ot g:roaa beta activity at Site c, Figure l, vas 

d1acuaaed 1n the prf!'\"ioua section. 

1'0 significant cbangea vere noted in the contaminated ground vater zones at 

Site D, J'igure l, dl.J.%"1na tha current report period~ All vella at tbia site ahov 

decreasing Co6o concentrationa. ibe maximum concentration ot Co6o, l ,9 X 10-51,X!/cc, 

vu-reported. in well 699-50-53, which 1a located three-quarter• ot a mile north ct 

the 216-m cribs. 1he•e abandoned. criba are the source ot the rad.1onuclid.ea present 

1n the ground water 1n this mon1 torins vell. 

200-Weat .Area 

Two maJor areas ot ground~ater contamination 1: 200-Vest Area are show on 
I 

P'igurc l u Si tea 1 and G. O:ily minor cbangea vere ncted 1n the areal extent ot 

contaminated ground vater under 200-Ueat Area. 

Averace ~•• beta-emitter concentratic~• tor ~e tvo sites in 200-Veat Area 

vere calcul.ated and their maximum value• are :-eported ?:elev together with the maxi­

mum valuea tor the previoua aix montha. 

!lli 

r 
G 

T-~II 

AvmAGE CONcztlTRATIOBS OP CiRCSS ECA AC'I:I:'l'l'n IN 
200-WEST .APL\ ilE!.tS 

Well Rlm:ber Ja.cuan • Jime 1 1262 Julz - Decembe:-1 1262 

299-Wl5-4 6.o 3 10·6 ~c/cc 3 · 5 X l(1•
6 µ.c/ CC 

299 .. v22-12 6.8 ;: 10·3 ~/cc ?,2 x lo·3 µ.c/cc 

Detectable concentration• ot s:-9° a.n1 CE137 ver! repcrted. to be appearing 



i ntermittent~ ill the ground vater beneath the 216-6-7 crib during th~ put six 

months. 'the ground vate:.· beueatb thie cr1ba1te is now being aampled on a more 

f'requent ached.ule to obtain more positive evidence concernina the presence ot 

these locg-liTed raclio1aotopea. Strontium-90 11 still present 1n veil 299-W22-2 

~bicb 11 located approximately 800 teet northvest Qf tbe 216-S-7 crib. 

'the growid-vater tritium contamination map, Figure 2, 1bov1 pattern• result­

ing from the disposal ot vaate• to 8l"OW1d in the 200 Areaa. In the 200-llest Area 

there 1a 10o<1 agreement v1 til the groaa beta contamination map tor the aame period, 

·See 11.gure l, It appears that the tr1t1..:m coctemination cloea not extend u tar 

u the groaa bet& contminatio:i even though tr1 tium move• 1.t a tuter rate vi th 

the ground vater than other beta emitters. • The clitterence 1a that the :patterna 

sbow.in P'igures l end 2 have bee dneloped v1 th groaa beta analyse• proportion­

atel.1 more 1enait1ve than trit!\:21 az:&lyaea. When much more aenaitin tritium 

analytical technique• are 1n operation (expected v1Wn the next a:tx :months), the 

tritium pattern vill lead the grou bet& patte:-n, 

'lbe presence ot tr1t~UIIL i~ t,~e gro,.md vat.er IO'J.th ot Gable Mountain, Site B, 

Figure 2, 1a attributable to 'the B-sva.,;, vhict receives ac1cl t'ract1onator condens­

ate in a441 t1on to condenser coolir:g wa'ter tro:n tlle Pu.rex plant. No aignificaz:.t 

ch4.ns• bu occurred. in the conta::d.~•~1o~ pat~e~ at tbis site 11nce the lut re­

port period, 
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IV. CO~ON OF TEE GROUND WATm BY NITRATE ION 

Figure 3 :ta a map or the Separations Areas showing the extent to vhich the 

ground vater 1• contaminated by nitrate ion. i'l1e l1m1t ot 4; ·ppm vu established 

as the recommended drlnldns vater limit by the U. s. Public Health Service 1n 

March, 1962(l). The ba.cq:ro~d concen~at1on ot nitrate ion in the ground vater 

beneath the !antord Project is between 2 end 4 ppm. Ooncen.trat1ona. above the back .. 

ground value have · been traced eastward trom. the Separations Areaa to region• near 

the Columbia 1\1 ver. A tairly ateaey dee:reaee in n1 trate ion concentrat1ou in 

the ground vater southeast ot 200-Eaat Area hu been experienced over the past 

several years. Much ot tbe n1 tr ate vhich baa been detected routinely 1a at­

tributable to acavqed vaate discharged to the 216-BY cr1ba1te trom l.954-1956. 

Nitrate ion concentration in scavenged vute vere exceedinoJ.y hi~ (100,000 -

300,000 ppm); and althouab the total. volume ot waste bl· :.,resent-day atanda.rds 

vaa r~latively lcv (several 1111llicn gallon,) 1 the movecient ct this vute 1n 

the groundwater probably accounted tor mu.ch ot the nitrate ion reported 1n vells 

southeast at 200-Eaat Area over the la.at few years. Alac, one oft.be 3>re:terential 

path.I ct ground water mavement t::-oo 'the 216-m criblite. vu under the Purex plant 

thereby v,el<1 ng 1 t difficult to clist!qu:11h betve~ n1 trate !on trom 1cavenged 

vaste d11posala and that tl"Otll Purex process condensate d.!~•ala 1n samples~ 

monitoring wells 1n the vicinity o'! the Purex faDt. T::ie 10\.:l'Ce ot the nitrate 

ion shown on the present map appear• to be the P.u-ex ~roeeu condensate criba 

(2J.6-A-5 and. A•lO) vith the exc~i::>n o~ l'IC&ll aree. c.t r.1:tr&te ion concent.rat1on1 

> lO ppm at Site A, 11.pe 3. 'D.11 1• pro"tably a re:man~ hip concentrat1cn t.ro= 

the earlier d11:po1ed ecavenged vuu. ~.. :c:ie 11 e>:pec~e~ to mave al.owly to the 
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southeast and Cim1n1ah 1n concentration due to dispersive 111echwsma. ~e two 

zonea north ot Site C are probab~ the result ot lov concentrations of nitrate 

ion in the vacu"111. acid t"t-actionator overhead.a which are discharged to the B-IWe.m:p 

via the chemical ewer. 

!rhe n1 trate ion contmnation pattern 1n the grou.-ld. water beneath 200-Weet 

Area 1• similar 1n eh.ape to the tr1 ti~ and gz-osa beta contamination patten.. 

Thi• 18 to be expected becauae ct the · elov rate ot ground vater mcvement beneath 

this area. 

V. .Q!!Q.UM> WN?m ~ SURVzr 

AD 11othermal map ot the vater table br.::ieath the Separationa Areas vu ma4e 

trom data obta1ned during July - December, 1962. The temperature data were a4-

justed on the baaia ot the regional geothermal gradient to correapond to readings 

vhich might be expected at an elevation ot 350 feet above mean aea level. 'Dl:1.a map 

ie ahavn 1n 1'1.gure 4. 

1'io ligniticant chances vere noted 1n the temperature ot the ground vater at 

the vater table in the region ohown in Figure 4, vith the exception or the three 

vella near tbe Columbia River indicated on the mp aa A, B, and C. ~e vell at 
~o-e,~ 

Site >.., lllte tboao at Si tee B and C, eboved anomaloualy high temperat-.n-ea dur1:is 

the previous r~t period. D.irins the present report period several :p1ezometer 

tubes vere 1ealed. into tb11 veil at clitterent depth.I. ibe re•ul.t1 ot thia vork. 

shoved the hydraulic head in the bottom aq\U.ter to be 25 teet greater than the 

bead 1n the top aquifer. ~• politive head eauae1 varm. vater at depth to ~ 

up the veil cuin,• and out throup the pert0rat10n1 higher up in the cuing oppo&i ~• 
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-
the upper aqui!er. J'ollov:Lns the sealing ot the piezom.eter tube1 in ~e well, the 

ve.ter temperature 1n the upper part ot the cuing decreased four degrees Centigre.d.e, 

It 1& believed that conditions s:1JD1lar to those found 1n the well at Site A exist 

in the other two veils at Sites B and C. When the lover aquiten in tbese wells 

ar~ sealed-art the temperature ot the gro·lllld water .at the vater table 1s also ex­

pected to return to a 'background value or betveen l6 and. l 7 degrees Centigrade. 

Tbe presence ot thermally- hot watei• in the lowermost aquiter penetrated. by these 

wells is pkr'tly the resul.t ot the natural geothermal. gradient, 1 •c/140 :reet ot 

depth, and partly due to the 1110Vement of thermally hot water tram the Separations 

Areu throup the lover aquiter. 

The region vbere the ground water appears to be the hottest thermally is be­

neath the 21.6-WR c:r1bsi te. 'nle temperature of the grourA ve.ter 1n tb11 loct\li ty 

1s 55• C. 'nie maximum temperat1.:.re in the ground vater ber.:·ath 200-l!!est Area vu 

noted in wells ad,Jacent to· the 216-A-10 crib; the temi>erature there ia 4o•c. 

VI. WJ:raL mILLIBG StNWlY (R. I. !row) 

Well.a drilled. at Bantord ,:oovide ::-adiologic, eydrolog1c and related geologic 

data on .the regional ground. ve.tc. ~orma~ion obteir.ed tram vella 11 applied 

1n ma1n-t.un1 ng surveillance ot wutea !:l -:he grou:id vater and in catabliahin{r vas-.;e 

mansaement and diapo1a1 criteria. 

1'r0 vella vere drilled to:- the Chemical Procea•uia Departnent !or p:ouncl wa--;er 

sampling f'ac1l1t1es &d,)acent to :iev weate cr1ba. ~e f1rat well, 299•!27·5, vaa 

drilled by the Earl A. Smith an~ Sona Well ~1.lins Co. ot Puco under ProJect 
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CGC-948, COntract AT(45-l)-l68l. The second veil, 299-Wll-14 1 waa drilled by the 

Haden Dr1l.l.1ng Co. ot Pasco on an extenaion (W. O. No. Cl5503) ot Project CAB-963, 

Contract AT(45-1)-1679. 

Tb~ Chemical Ettluents Technology FI-1963 drlllins project (CAB .. 963), con­

tr~ted to the Baden Dril.llng Co. ot Puco as Contract No. AT(45~l)-1679, vaa 

c0q>leted during th1• report periud. ·. 

The vella 4rilled Wlder these projects are 11 ated be lov. 

Well Feet Drilled Date Completf:d IoteJ. Depth To Water? To l3ualtT 

299-:c:!7-5 335 9-27-62 335 YH No 
299-Wll-14 315 1.2-21-62 315 Yea No 
699-10-El.2 368 8-17-62 368 Yes Yes 
1199-49-l!:l.6 219 8- 8-62 219 Yea Yes 
699-56-El.4 10 T- 9-62 212 ?ea Yes 
699-Sll-Xl.2 None · ll-30-62 282 Yes Yea 
699-67-86 467 10-12-62 467 Yea No 
l99-B5-l 150 8-27-62 l50 Yea No 
699-71-TI 300 9-ll-62 300 Yea 1'o 
699-74-60 150 9-11-62 150 Yes No 
699-81-58 150 9-24.-62 150 Yes No 
699-96-49 100 10-17-62 100 Yea No 
699-97-43 100 10-16-62 100 Yes No 
699-81.-35 370 lO- 5-62 370 Yea Yea 
699-74-1'8 150 10-18-62 150 Yes No 
699-66-38 150 · 10..10-62 150 Yea No ., 
699-26-89 . 500 12-11-62 500 Yea Yea 
699-29-78 598 i.:.-19-62 598 Yea Yea 
699-22-70 373 11-2;-62 373 Yes Yea 
699- 3-45 175 l.:'..- 1-62 175 lea Yea 
699-S12-30 190 10-25-52 190 ~ea Yea 

VII. ~ 

1. U. s. Public 'Health Service, Drin:d.ng Wa~r Stendarda. Federal Regiater, 
Ru.lea and Regulation•, ~tle 42, Chapter l, Pe.rt 72, Subpart J. U. s. 
Print1ns Ottice, Waab1ngtc·r., D. c. March 6, 1962. 

2. Haney, W. A., et al. 11 1111!.on Prc~1.1ct Tri'°-1.J:Jl in Separa.ticaa Wutea and. 
in the Qround. Water," m,.71L536. q.1&t l, 1962. . 

UNCLASSI'YrED 
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VIII, APPENDIX 

'l!ABLE III 

AV'mAGJ! CONCEN'l'lWl'IONS OP' GROSS BETA 001'.L'ERS, JfJLY - mI:l!MBm, 1962 

(Detection Limit iR 8 x 10-8 µ.c/cc at 95~ C.L.] 
Well Concentration 'Well Concentration 

200-East Area (Units ot 10-8 µc/cc) (Onita ot 10-8 µc7cc) 
(p~etixed by 299) 

l!:28-l 14 El.3--6 < 8 
!28-2 23 E25·2 500 
E28-3 < 8 E24--l l,900 
128-4 2i. E25-3 700 
!28-5 49 E25-4 200 
128-6 < 8 E24 .. 4 230 
1:27-l 1,500 124-5 1,500 
E23•l < 8 El.7-1 10,000 
128-7 ll 124-2 15,000 
!:26-1 < 8 125-1 300 
E33-16 4,400 133-19 . 2,600 
E33-l5 28,000 E33-'20 3,100 
133-12 14,000 Xl.3-7 < 8 
E33•l7 24,000 El.3-8 < 8 
E33-13 

4,~ 
El.3-9 < 8 

!33-14 El.3-10 < 8 
E33•ll 5,100 &l.3-ll < 8 
133-9 8,900 ll.3-12 < 8 
133-8 150 Bl.3-13 13 
333-l 650 ll.3-14 < 8 
.133•2 1,200 1:24-7 8 
133-3 z,soo J:25-5 48 
E33-4 ,400 125-6 270 
133-7 100 125-9 98 
E33-l0 < a !214.-3 10 

• .133-6 450 El.3-16 < 8 
133-5 200 125-7 2,600 
EJJ-18 2,300 125-8 1,600 
El3-l < 8 !13-15 < 8 

. El3-2 < 8 113-17 < 8 
El.3-3 < 8 El3-18 < 8 
El.3-4 < e El.3-19 < 8 
El.3-5 < 8 133-21 < 8 

UNCLASSIFIED 
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VIII. APPENDIX (contd,) 

T,ABLE_III (contd.) 

Well Concentration Well Concentration 
200-F.ast Area (Unite ot 10·8 µc/cc) (Uni ta of 10-8 µc/ cc. ; 

1prefued by 299) 

11:24-8 700 
E28-8 < 8 El.7-2 l,400 
E28-9 < 8 J:l.7-3 1,8oo 
E32-l < 8 E26-6 8 
El.9-l < 8 125-ll 900 
!26-5 1,100 £25-12 2,600 
EJ.3-20 < 8 JD.6-2 1,300 
1126-4 220 EJ.6-l < 8 
~-2 15 J:28-10 20 
1:26-3 240 E23-2 < 8 
1!25-l0 950 J:34-1 < 8 

200-West Area 
(pretixed. by 299) 

Vll-1 < 8 ill5-4 350 
VU-2 < 8 Wl.5-l < 8 
Vll-3 < 8 W23-l < 8 
wu-4 < 8 W22-4 88 
\Jll-5 < 8 \122-18 10,000 
Wll-6 < 8 W22-5 5,400 
Vll-7 < 8 W22-6 < 8 
Wll-8 < e 'W22-7 15 
Vll-9 < 8 \122-8 < 8 
Wll-10 < 8 W22-9 540 
WJ.2-1 < 8 W22-10 400 
Wl0-3 95 t w22-u < 8 
Wl0-4 l!i-0 w22-15 5,000 
Vll-U 220 w22-16 18 
Wll-12 95 W23-2 < 8 
Wl4-l 14 W2j•J ll 
Vl0-5 < 8 W22-l2 320,000 
Wl.5-2 < 8 \122-13 140,000 
WlO-l < 8 W22-l4 320,000 
Wl0-2 not aampled "26-3 not • am,p:.ea. 
Wl5-3 60 W22-l7 160 
Wl.4-2 35 W22-l 28 
W22-2 90 W18-2 llt-
Wl5-S < a Wl8-5 < 8 
Wl.9'-l. < 8 WJ,5-6 < 8 
W22•l~ 6,,oo Wl8-l < 8 

~ED 
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VIII. APPENDIX (contd.) 
TABLE III (contd.) 

Well Concentration Well Concentra ion 
200-'Weat Area (Unite ot 10-8 µc/cc) Units ot 10- µc cc) 

(pref1xed b7 299) 

W23-4 35 Vl8•3 not sampled 
¥22-20 190 Wl8-4 < 8 
W6-l < 8 wi9-4 < 8 
Wl9-2 21 W.22-22 < 8 
Wl9•3 25 W22-23 45 
W2l•l 8 W22-24 < 8 
W22•21 19 \ll.l-13 15 

WJ.4•3 48 

JOO Area Wells 
1pre:f'ixed by 399) 

3-2 not sasnpled 1•4 14 
3-3 not sampled 8-2 < 8 
3-1 16 6-l < 8 
2-1 21 4-1 . 16 
l-l 17 5-1 < 8 
1--2 18 8-3 < 8 
8-1 < 8 4-7 10 
l-3 26 5-2 < 8 

600 Area Vella 
(prefi.xed by 699) 

627-Bl.4 8 .8-17 < s 
34 .. 51 17 67-34 < 8 
25 .. 55 < 8 l0-54 < 8 
24-~33 170 12-64 < 8 
19~43 < 8 40-24 8 
20-20 23 40-33 < 8 
35-9 < 8 54-42 < 8 
8-32 < 8 47-6o < 8 

68-19 < 8 6o-6o < 8 
17-5 < 8 63-90 < 8 
2-3 < 8 59-80B 8 

S12-3 < 8 43-89 not 1ampled 
831-l < 8 34-88 < 8 

UNCLASSinED 
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TABLE m (con~d.) 

Well Concentration Well Concentre.t1on 
~00 Area tun1ta or 10-S µc/cc) (Unit s of 10·8 µc /cc) 

(Pre!1.xed by 6§§) 

25-80 < 8 48-71 < 8 
35.70 < 8 51-63 < 8 
55-70 < 8 71-30 < 8 
49-79 < 8 32-72 < 8 
39 ... 79 < 8 32-70 14 
35.78 < 8 38-70 10 
32-TT < 8 35-66 < 8 
36--6U < 8 31-65 < 8 
34-39A 370 51-75 < 8 
45~69 < 8 50-84 < 8 
45-42 < 8 63-25 < 8 
50-30 < 8 TT-36 < 8 
25 ... 70 < 8 62-43 < 8 
55-89 < 8 s6-E4-B < 8 
71-52 < 8 S6-E>4.D <· 8 
70-68 8 s6 ... E4J: < ' 8 
40-62 < e· s6-J41P < 8 
50-42 < 8 E,6 ... J:4G < 8 
68-30 < 8 66---lt < 8 
57-29 < 8 66-ElfJ' < 8 
15-26 14 78-62 < 8 
72-88 not au:pled. 77-54 < 8 
65-72 < 8 1-18 < 8 
54-57 < 8 83-47 < 8 
62-32 < 8 i4-44 < 8 
Jl-30 290 42-l.2 < 8 
49-48 < 8 26-15 21. 
50-53 15,000 9-1:? 1.0 
61-66 < 8 3l-53B < 8 
51-18 < 8 28 ... 5r. < 8 
65-50 · < 8 19-00 < 8 
47-35 < 8 33-56 < 8 
45-20 < E :!Wt 9 < 8 
38-43 .< 8 24-46 < 8 
26-40 < 8 2-33 < 8 
55-SOC < e 14-40 < 8 
49-57 < 8 19-58 < 8 
42-42 < 8 20-82 < 8 

UNCLASSIFIED 
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VIII. APPENDIX (contd.) 

TABLI III (contd.) 

Well concentration ~fell concentration 
li'oo Area (Unit• ot 10-8 µc/cc) (Unit1 ot .10-8 µc/cc) 

(Pretixed 'by 699) 

17•47 < 8 57.;.83 r < 8 
17-70 < 8 20-39 < 8 
65-59 < 8 69-45 < 8 
55-76 < 8 67-51 < 8 
55-95 < 8 49-55 < 8 
614-20 < 8 53-55 < 8 
38-65 < 8 47-46 < 8 
66-?.3 < 8 72-92 < 8 
44-64 < 8 40-l < 8 
36-61.B < 8 20-El.2 < 8 
32-62 < 8 72-73 < 8 
15-15 < 8 86-6o < 8 
Sll-Zl.2 < 8 89-35 < 8 
S3-El2 < 8 Sl8-E2 < 8 
37-82A < 8 43-104 . not aampled 
37-82B 12 51~-37 not aampled 
67.98 < 8 36-93 < 8 
27-f\ . < 8 

• JOOO Area Welle 
(prefixed by 3099) 

47-18 < 8 
45-18 < 8 
45-16 < 8 
49-3.6 < a 

tmcLAmr~ 
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VIII. APPENDIX (contd.) 

TABLE IV 

.AvmAGE mI1l'I1J.1 CONCERT.RATION IN WEL.t, WATER SAI~, JULY - DECmlm\1 1962 

Well 
200-Weat Area 

{Prefixed by 299) 

Wl.O~l 
Wll-7 
Wll-ll 
~5-4 

200-East Area. 
{prefix~ by 299) 

E24-l 
E25-3 
E25-6 
125-12 

600 Area 
(prefixed by 6§§) 

17-5 
20-20 
20-EJ.2 
24-33 
25-55 
25-70 
26-l5 
27-8 
30-31 

[Detection limit is 1.0 x 10·5 µc/cc at 9~ C.L.J 

Concentration 
(Units of 10-5 µc/cc) 

< 1 
< l 

4 
100 

l,000 
100 
J.8o 

7 

l 
21 

< l 
65 .. ... 

< ~ -
36 

< l 
270 

Well ---
Wl9-2 
W22•l4 
w22-19 
W23-4 
W22-18 
W22-l2 
w22-10 

126-4 

35-9 

37-42 

58-70 
40-l 
40-24 
40-33 
42-12 

Concentration 
(Units or 10-5 µc/cc) 

90 
15,000 

5,000 
5,600 
1,200 

20,000 
1,200 

75 

< l 

54 

58 
< l 

l 
l 

< l 
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VIII. APP:aDIX (contd.) 

TABLE IV (contd.) 

Well Concentration Well 
Mo Area 

(Pretixe~ b-y-6§9~) 
(Unita ot 10-5 µc/cc) -

42-42 
45-20 

34-39A 32~ 45-42 
45-69 5 
2-3 < 1 51-75 
8-17 < l 53-55 
8-32 2 54-42 

15-15 2 28.i.o 
15-26 14 35-78 
47-35 < l 19-43 
47..46 < l 54-S7 
48-71 < l 77-60 
49-55 < l 
49-79 < l 
50-28 5 
50-30 < l 
50-53 510 

BW-76120 RD 

Concentration 
(Unite ot i6-5 µc/cc) 

44 
< l 

so 
< l 

10 
2 
l 

< l 
< l 
< l 
< l 
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