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SCINTILLATION PROBE RESULTS 
200 AREA WASTE DISPOSAL SITE MONITORING~ 

by 

J. R. Raymond and V. L. McGhan 

INTROWCTION 

Numerous wells have been dxilled in the chemical JJrocessing areas (200 

Ea.st and 200 West) on the Hanford Project to per1Uit i:ionitoring of' the ground 

water and subsurface formations in the vicinity of radioact ive waste disposal 

facilities. Data obtained through use of these wells become basic infcrmation 

regarding the movement of radioactive materials downward. and laterally from dis­

posal sites. This inf ormation, in tu.r.n ) is ,1sed to es tablish t he actual use­

ful l:ife of the disposal crib,, trench or cavern . 

A gamma scintillation we.J_l probe was used to detect the vertical and hori­

zontal movement, of radiccontam.inants in the sediments beneath waste disposal 

s ites ; and to assist in estimating the breal~Jclu·ou.gh of radionucl i des to the 

wat er table. Scintillation well logging has application also in evaluating 

radionucl ide migration (due to soil column drainage) and decay after disposal 

is terminated. 

The purpose of this study was t o util ize the scintillation probe and log­

g;i.ng results to determine as much as possible about tile contamination status 
I 

beneath major active and abandoned ground disposal units. The information 

presented herein should also have appl i cation i n future studi es related t o 

ground disposal operations and research . 

-3-
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SUNMARY AND CONCWSIO?lS 

Scintillation probe results provide a seniq_uant:..tat:'~ve evaluation of the 

magnitude and extent of subsoil contamination beneatn rao.ioactive liquid waste 

ground disposal facilities. Although the preE,ent eq_i.l.jpµent ha~ a quite limited 

capacity to differentiate between the variou.s gamma emitting nuclides, it is 

capable of detecting gross gar.1ma ~r.1itters over a wide :cange oi' concentrations. 

This type of monitoring, together with ground water sampling, waste inventory, 

and geologic data, i s particularl.J' useful in evaluating the gross 1:1.ovement rates 

of radionuclides in the tmsaturated soil zones. In the case of an abandoned fa­

cility, time-depth and tine-magnitude comparisons of lugging results are of 

value in i;.ssessing the migration r a tes of r-adiocontarainants clue to subsoil drain­

age and the relative amount reruainj_1,.g, due to rad.ioactive decay. 

Some restrictions are l)laced on the exac tness with which the results ca.;.,1. be 

applied because of the fact that monitoring wells are l ocated alongside, rather 

than directly through the facilities. In effect, then, the results obtained 

may not present a precise pictu.:re of t he contmnination status directly beneath 

a facility. Also, as noted ir.1 several inst anc;es I geolc,gic features and. s oil 

characteristics may influence appreciabl y the d i stribution or movement paths 

of wastes in the unsaturated zone . 

Generally, t he probe results indicated that sigrdfkant l ater-al spread of' 

wast es does occur in the sediments beneath the 200 Areas, and t hat the down­

ward migrat ion rates of' gross garnr.::a. emitters is relat i vely s lo..,.._on the order 

of a few feet per year in the case of a long-abandoned facility. 
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Equipment and Techniques 

Three different scintlllati.on .1:.;:cobe sy-strnis have been u.seC:: at Hanfor,i 

over the past ten years for wel l logging. Tne present systei} 1
) is a thh~d 

generation evolution frolil earlier developed eq_uiJJrn.e11t (
2

) . The system con -

s ists of a detector pr obe : armored wire line, hoisting eqair;ment : recording 

and control instrwnents. T'ne probe j_5 a lj-1_r;c:h lcng iJY 2-3/4•-inch diameter 

stainless steel can that contains a transistori:~ed preamplifier and a 2 x 2-

inch NaI(Tl) crysta,1 coupled t o a photorn.ultip]jer tube . The system is com­

pactly mounted in the back of a ½-ton 4 x l~ Carryall. A 2. 5 kw gasoline­

engine dr i ven generator supplies power to o:perate the 2q_ui1iraent. 'I'he system 

106 106 
has a lower detection limit of about -3 pc/ cc (Ru · -Ril ) ill water and about 

-- 10-4 / · (R 226 ) · . M · . - ( 1· J 06 ) j x . rnr nr a 1r1 air. ro: unum 10.etei- c ci-1:cl.: :r:a te J.ll a 1r x _ cpr,1 

is reached in a field of about 150 r.ir/b:r. Maximum meter count rate in wat er 

106 106 
oc~urs at a Ru -Rh concentration of about 5,000 pc/cc. 

1'he probe outpu·t is amplified by a linear pl1.lse amplif ier mid then fed 

into a log/linear cowTt-:cat;e meter . The rate meter- d:rives & 10 ~w J)Oteutio ­

metric strip chart recor der . The J.·eco1·der chart drive i s coupled tu a cable 

measuring sheave; thus, count rate i s recorded against de_f,th of ti-,e probe in 

the well. Required scale chru.ges du.ring logg i 1,g HlllLe dlrect observ2tio11 and 

interpretation somewhat difficult. Therefore , as was done i n this report, 

t~e recorder chart data LJa;y be transferred to logarithmic grar,h par)er ;~well 

depth plotted against count rate) for easier examination . 

Discussion 

Depth of :r,enetra~ioc, and. extent cf ~.atera l s1Jread of :raj_icnuc2.1.des be-

neath a waste disposal facility dep end :r;on -che voL:.;·,1e and type of' waste 
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d i scharged a nd t he strat j_graphic; 1:,hysical cffd cll1.:;i:lical charactertstics vi' 

the earth material beneath t he s ite . Tnus each facility requires ind i vidu.al 

study to evaluate the d i sp0s i t i o11 o.rui tra:ns l c-cation of r adi cm.,c l icles in the 

i;iubsoils . The vertical extent of radi0rn1elide l!1ig:catior1 beneath 200 Area 

waste disposal sites va:cies f r orJ sha llow d.eJ..>ths ., direet l y under s ome f acili-

t ies ) t o comr,lete p enetrat i on where the e1,tire s oil colum.il is conta mi nated 

fror.i crfo bcttor.i to the wat er table. Hoi•i zontal ::s1; ... ·ead varies from a f ew 

feet frora the edge of t he crib , trench ox· cavern to several h .. md.red fee t 

from t he disposal s i te. The concentr at ions o:i:' radiois otopes iu the soi l 

vary from below det ection thres hcld. tu beyond the maxir:1u.,,1 r ange of the 

scint illation pr obe. Ad.equate ucu'itorhlc well cv--re1·oge exists around the 

ma jor d i sposal s:i.tes to f a i rly nc ,:m·ately d(;.l i ,~e c1 te the vertical .ar:d.. l a t eral 

ext ent of subsurf ace contamiEaticn . 

Plat es I through VI i n Appendix A show the locations of the Chemical 

Proce~;sing ar eas wes te di:.,:pos al .s ites a nd t he monito.·c:i.1,g wells . Refere nces 

3' through 19 g i ve additional id onJB.t:1.on 0n disposal fac il i ties and wast e 

inventories; Reference 20 contains inf orn:aticn on t he wells. Figures l 

through 36 i n Appe ndix B ai•e t he scint illation probe logs cf' representative 

wells adj acent t o the waste d i s:pcsal s ites. Tables I and II show the vol ume, 

type of waste and col wnn vol umes disposed of at the va:cio:.i.s faci l ities. The 

tables also show the amount of gr oss bet a activ i t y dispust,d and the dates of 

f acility usage. Logs of wells tha t show 1,.0 groi.,lld c..cntarninat. :i on are not i r.­

cL1ded. Also , well legs are not sbuw!i that cU'e es sG:it ially d.i.i.pllcates of' 

t he f igw·es in Appe ndix :a. Al.J_ c::c:iginals of' the l)rojec:t scint illa tion wel l 
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TABLE I 

200-E Area Waste Disposal Facilities C 
~ 

Volume of Column Gross Beta i Waste Volume Acti:7it) H 
Facilitl Type of Waste {liters } {:ln12ut) Time in Service t..i {curies 

ij 2lb-BC Cribs and U-Plant, high-salt scav-
108 o,i 

9,2 X 105 Trenches enged and tank £arm waste l.2x ( cri s) Jan. 1956 - Dec. 1957 

216-A-10 Purex process condensate 9, 5 X 108 23 8.0 X 104 Nov. 1961 - Present 

216-A-5 Pure:,,: process c,:mdensate 1. 8 X 1c? 180 3,4 X 103 Nov. 1955 - 1961 

216-A-9 Purex fractionator conden- 1.3 X 1c9 19 5JJ. March 1956 - Feb. 1958 
sate 

216-A-l Depleted uranium prestart- ------ ------ Nov. and Dec. 1955 
up wastes 

4,0 X 103 216-A-6 Purex steam condensate 2.8 X 1o9 36 Nov. 1955 - Jan. 1961 

216-A-8 Purex tank f arm condensate 1.0x 1o9 8 .3 
4 Nov. 1955 M8:Y 1958 1.0 X 10 -

216-A-30 Purex steam condensate l.2x 1a9 5.6 2. 8 X 103 Jan. 1961 - Present 

216-A-24 
8 

4.3 4.5 X 103 May 1958 I Purex tank farm condensate 7 .6 X 10 Present ~ 
I 

216-B-9 (5-6 crib) B Plant cell drainage 3,6 X 107 24 7,8 X 103 Aug. 1948 - July 1951 

216-BY Cribs U Plant , high-salt scav- 3, 4 X 107 0.9 4.1 X 105 Dec. 1954 - Dec. 1955 
enged waste 

216-BX Trenches B Plant, high-salt , first 107 4 
1954 l.5x 0. 11 1. 6 X 10 Dec. 1953 - Nov. 

cycl e supernatant 

216-B-8 (241-B-3 B Plant high-salt , second 2, 7 X 107 29. 0 '7 , l X 10
2 

March 1948 - July 1953 
crib & t ile field) ~ycle and 5-6 waste 

216-B-ll (242-B B.Plant Waste Evaporator 3,0 X 107 41.5 39 Dec. 1951 - Nov. 1954 
cribs) Condensate 

216-B-7 (241-B-1 224-B and cell drainage 7 5,4 X 103 Oct. 1946 Oct. 1955 -~ 4. 5 X 10 17.3 - I 

and 2) waste CP 
-I=' 
Vl 
~ 
--...1 
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TABLE II G 

~ 
200-W Area Waste Disposal Facilities 

. ~ 

Volume of Column Gross Beta 
m 
l;j 

Waste Volume Activi:3" l;j 
Faciliti T.YPe of Waste { liters) (inl!ut) (curies Time in Service t::, 

T Plant ) high-salt second 
2.6 X 106 216-T-5 Trench cycle and 112-T Tank waste 1.8 125 May 1955 

216-T-32 (241-T-l 224-T high-salt waste 2,9 X 107 13 
3 

Nov. 1946 1.5 X 10 -- May 1952 
and 2) 

216-T-7 (241-T-3) T Plant high-salt 224 . 8 
3,1 X 103 second cycle and cell- 1.1 X 10 145 April 1948 1956 

drainage waste 

216-T-3 (241-T-361 T Plant 224 and cell drainage 1,1 X 107 2.8 X 103 Jan. 1945 Aug. 1946 
reverse well) waste 

216-T-6 (361-T-l T Plant 224 and cell drainage 4. 5 X 107 16.5 1.8 X 104 Aug. 1946 June 1951 
and 2) waste 

216-T-18 (test crib) T Plant high-salt scavenged LO x 106 1.3 8.4 X 102 Nov. 1953 I 
co 

waste I 

216-T-14 through 17 6 
3,4 X ·103 Trenches (216-T-l T Plant high-salt, first 7.6 X 10 0.1 Jan. 1954 -- June 1954 

through 4) cycle supernatant 

216-T-26, 27, 28, T Plant h~h-salt scavenged 
1.1 X 107 4 

(261-TY-l, 2, 3) wasteif-11- 2.1 2,9 X 10 Aug. 1955 Nov. 1956 
Decontamination cell drain-

1.2 X 107 3 
age waste* 2.3 9,0 X 10 JD :;8 to present 

216-T-19 (241-TX- T Plant Second Cycle, 224 
4.6 X 107 2.0 X 103 

153) and 242 Wastes 4.4 Sept. 1951 -- Jan. 1959 

216-T-21, 22, 23) 24 8.0 X 106 4 
May 1954 Sept. 1954 T Plant high-salt first cycle 0.15 3,4 X 10 ii 

(241-TX Trenches supernatant I 
CP 
.J:"' 

~ Sent to 216-T-26 only. * Sent to 216-T-28 only. 
V1 
-.;J 
-.;J 
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TABLE II (contd.) C: 

200-W Area Waste Disposal Facilities i 
Volume of Colunm Gross Beta 

ti) ; Waste Volume Activity 
Faciliti Tn,e of Waste (liters) ( in;Eut) (curies) Time in Service 

216-Z-9 Recuplex Process Waste 4.0 X 10 
6 

0.14 

216-Z-12 234-5 Bldg. aqueous waste 1. 7 X 108 5.0 

216-U-l and 2 (361- TBP and uo
3 

process waste 1.1 X 107 6.9 l.2x 103 Nov. 1951 to present 
WR) 

216-S-l and 2 Redox process condensate and 1.5 X 10 
8 

90- 7. 5 X 105 Jan. 1952 Jan. 1956 
cell drainage 

216-S-7 Redox process condensate 3.2 X 10 8 
11.7 2. 7 X 10 

5 Jan. 1956 to present 

216-S-13 (276-S) Redox Plant organic decant 3.0 X 106 1.5 25 Feb. 1952 to present 

216-S-21 (216-SX-1) 4.8 X 10 
7 

4.0 2.1 X 102 1954 Redox tank farm condensate Nov . to present I 

'° I 
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logs are on file at the 222-U Building, 200-Weet Area. 

200-EAST AREA DISPOSAL FACILITIJ!2 

Plate I (Appendix A) shows the location of i:oonitoring wells adjacent to 

the 216-BC cr'ibs and trenches. Figures l through 3 (Appendix B) show the 

scintillation probe logs of' three representative wells at the "BC" site. 

·· Well El3-6 monitors the southeast side of the BC-6 crib. 'lhe log ma.de on March 

9, 1956, about two months after disposal began in the adjacent cribs 4 and 5, 

showed gross subsurface contamination from crib bottom down to 85 feet below 

ground surface, A lateral spread of at ~east 400 feet is indicated. 'lhe log 

run on April 18, 1958, four months after disposal to BC-6 terminated, shows 

gross contamination down to 170 feet below ground surface, llle well log of 

May 14, 1959, shows a further waste _penetration of 15 feet (down to 185 feet). 

Four years later, on May 10, 1963, the contamination had moved downward an ad­

ditional 25 feet to 210 feet total depth. The effect of radioactive decay is 

clearly shown on this last log. 

Wells E13-8 and El3-19 monitor a portion of the 216-BC trenches where spe­

cific retention disposal was made. A thin band of contamination exists :Crom 30 

to 85 feet at well El3-8 and from 25 feet to 80 feet at well El3-19, Only slight 

continued soil drainage has occurr~d since disposal ceased. Ground water occurs 

at about 340 feet below ground surface at the BC site; therefore, a long soil 

colUlllll is available :f'or retention of these liquid wastes. As only a thin band 

with a maximum thicl:ness of about 60 feet was contaminated, it is evident that 

the disposal practice was conservative. 
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Plate II shows the Purex liquid radioactive waste disposal sites and the 

related monitoring wells. Well El7-l (Figure 4) 100nitors the south end of 

the 216-A-10 crib. The log of E17-1 shows slight subsurface contamination 

(probably from the adjoining A-5 crib) prior to crib use. The 1963 well log 

shows that the entire soil column is contaminated to the water table. Well 

E24-l (Figure 5) monitors the west side of the 216-A-5 crib. The well logs 

show only small changes during the operating years of 1958 and 1959. Penetra­

tion of contamination increased on'.cy about 15 feet from 1959 to 1963. This is 

a case where the well log does not indicate the true disposition of nuclides 

beneath the facility, as it is definitely known f:rom ground-water sampling 

that contaminants do penetrate the entire depth of the soil column beneath 

this crib, The increase in count rate noted at 235 feet below ground surface 

on the 1963 log is probably due to waste from ·the 'adjacent 216-A-10 crib site. 

Well E24-3 (Figure 6) monitors the southeast end of the 216-A-9 crib. 

Waste disposed at this site contained only an estimated 54 curies of radioac­

tivity. · No "ground contamination, was noted on the 19 59 scintillation well log. 

A small amount of contamination from 30 feet to 100 feet below ground surface 

is indicated on the 1963 log. Well E25-2 (Figure 7) monitors the 216-A-l crib. 

The crib received depleted uranium waste in November and December, 1955 . The 

' well logs show a zone of ground contamination from about 15 feet to 55 feet 

below ground surface. The count-rate increase at 255 feet on the 1959 log is 

probably due to contaminants migrating from the adjacent 216-A-8 or 216-A-7 

cribs. 
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Well E25-3 (Figure 8) monitors the 216-A-6 crib. The 1959 log reflects 

the increase in disposed waste activity that occurred in December, 1958, and 

January-February, 1959. Over half of the total radioactivity was discharged 

in December, 1960, and the increased count rate noted on the i963 log at 30 

feet reflects this disposal. Figures 9 and 10 show the scintillation logs of 

wells E25-4 and E25-9, which monitor the we:st and east ends of the 21~-A-8 

crib, .. '!he majority of the waste was discharged in 1957 and 1958. Essentially, 

the entire soil column at this crib site is contaminated. The effect of decay 

can be noted on the 1963 well log trace. 

Well E25-ll (Figure 11) monitors the southwest end of the 216-A-30 crib. 

The well log indicates low level contamination throughout most of the soil 

column. 

Well E26-5 (Figure 12) monitors the west end of 216-A-24 Crib. Most of the 

waste (3900 curies) was discharged in 1958 and 1959. After December, 1959, 

·waste volume and activity sent to the A-24 crib was greatly reduced. '!he scintil­

lation well log of April 28, 1958, shows no ground contamination at the site prior 

to disposal. On June 17, 1958, about one ?OOnth after disposal started, gross con­

tamination in the ground was present to a depth of 130 feet. On June 3, 1959, 

about one year after disposal started, the entire soil column was contaminated. 

The 1963 log reflects the decay of radionuclides due to reductions in the amowit 

of activity disposed to this site. 

Plate III shows the locations of B-Plant radioactive waste disposal sites 

and the associated monitoring wells. Figure 13 shows the scintillation log of 
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well E28-55, a typical shallow well that monitors a part of the 216-B-9 crib 

(5-6 crib). The log indicates a narrow band of ground contamination from 5 

to 40 feet. Well E33-4 and E33-7 (Figures 14 and 15) are tY:Pical of the wells 

monitoring the 216-;BY ·cribs. Figure 14 shows tbat the entire soil column is 

highly contaminated at Well E33-4, The effect of radioactive decay is clear­

ly shown from 1959 to 1963. Gross soil column contamination exists at well 

site E33-7 from 10 to 160 feet below ground surface. The effect of decay is 

also noted on the 1959 to 1963 log comparison. It was not unexpected that 

hi8h].y contaminated soil conditi ons were '_found at the BY cribsite, s:ince 

137 60 
both Cs and Co were noted in ground water samples from beneath the site 

:in 1956. Cobalt-60 is still present at low concentrations. Well E33-8 (Figure 

16) monitors the north end of the 216 BX'. trenches. Disposal there was based 

on specific retention. The well scintillation log indicates a zone of sub­

.surface contamination from about 20 to 75 feet below ground surface. 

Well E33-16 (Figure i7) monitors the 216-B-8 crib (241-B-3 crib and tile 

field). The well logs for both 1959 and 1963 indicate that most of the soil 

co·lumn is highly contaminated. This observation does not agree with the rela­

tively 'small amount of radioactivity reportedly discharged to this site over 

ten years ago. Other sites which rece'ived similar wastes and volumes, and 

had nearly equal periods of duration of disposal and time out of service, Sh(?W 

much less subsurface contamination even though radionuclide activity density 

was higher. 

Well E33-20 (Figure 18) monitors one of the 216-B-ll cribs (242-B cribs) . 

The 1959 scintillation log shows low level contamination of the entire soil 
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column. The sharp peak noted on both logs at about 80 feet is probably caused 

by waste from the adjacent 216-B-9 crib. The 1963 trace indicates that decay 

has reduced the radioactivity in most of the soil column to near background 

level. Well E33-60 (Figure 19) is _a shallow well that monitors the 216-B-7 

cribs (214-B-l and 2). The 1963 scintillation log shows a zone of ground con­

tamination from about 15 to 75 feet below ground surface. Two major B Plant 

waste disposal sites, 216-B-5 reverse well and the 216-B-12 ER cribs, have not 

been discussed because logs of the adjacent ioonitoring wells show no detectable 

surburface radioactivity above background. Waste is cert:;ainq present beneath 

the sites, but the wells are not close enough to intercept the contamination. 

200 WEST AREA DlSPOSAL FACILITlES 

Plate IV shows the location of the 200-W T Plant waste disposal facilities 

and monitoring wells. Well Wl.0-1 (Figure 20) monitors the 216-T-5 trench. Dis­

posal there was based on specific retention. The scintillation logs show low 

l evel groWld contamination to a maximum depth of 125 feet below ground surface. 

'l'he ·1963 radiation level was ap:proximately at 1Bckground. Well w10 .. 3 (Figure 21) 

monitors the 216-T-32 cribs (241-T-l anc;l 2). The scintillation log shows moderate 

subsurface contamination from 35 feet to 90 feet and low level contamination from 

90 to about 155 feet. The radiation peak from 80 to 96 feet is probably contami­

nation from the adjacent 216-T-7 crib. Figure 22 shows the scint.illation log 

of Wi0-60, a shallow well that monitors the 216-T-7 crib (241-T-3 crib). Gross 

subsurface contamination is observed throughout most of the soil column pene­

trated by the well. 
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Well Wll-7 (F18ure 23) is adjacent to the 216-T-3 reverse well (241-T-3-361). 

The observed scintillation logs do not agree with tbe recorded history of the 

disposal site. The highest perforated zo~e i,n the reverse w~ll is 104 feet 

below ground surface. The radiation peak noted at about 100 feet on the 

scintillation logs agrees with this perforation information, but the radiation 

level appears high for a facility that has been out of service for 18 years, 

and -may indicate the presence of appreciable amounts of long-lived nuclides. 

'!he contaminated upper zones noted on the logs supposedly cannot be caused by 

waste from the reverse well because the well was not perforated above 104 feet 

and waste could not enter the ground above the perforated zone. There is a 

possibility that a well casing failure permitted waste to . enter the ground at 

this level, but again the radiation levels, 1>articular.J.y the peak at 15 feet, 

appear too high to be caused by a leaking casing. It is xoore likely that the 

entire subsurface contamination, or at least the upper zones, is derived from 

the 216-T.,6 cribs .( 31.6-T-l and 2) loca.ted west of -the reverse well. The con­

tamination depth seems too shallow and the radiation levels quite high to be 

caused by the T-6 cribs, but the reverse weil and T-6 cribs are the only dis­

posal facilities in the immediate area. Well Wll-55 (Figure 24) is a typical 

shallow well that monitors the 216-T-6 cribs. A thin band of subsurface con­

tamination is noted at 20 feet below ground. Wells toward the east side of 

the cribs show higher radioactivity and a thicker zone of ground contami­

nation, indicating preferential eastward waste movement. 

Waste was disposed of at the 216-T-18 test crib site in November, 1953, 

under specific retention conditions. Well Wll-11 (Figure 25) monitors the 
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facility. A band of gross subsurface contamination is indicated :f':rom about 

7 feet ·to 85 feet beneath ground surface. Ground water is some 200 feet be-

l ow_ ground level and little downward waste migration. has been noted . Shallow 

well Wll-68 (Figure 26) monitors the 216-T-14 through 17 trenches where specific 

retention disposal was made. Only a narrow band o:f contamination 30 feet below 

ground sur~ace is noted, confirm1.Dg conservative disposal. 

Well W14-2 (Figure 27) monitors the 216-T-26 through 28 cr_.ibs, (216-TY-l, 

2, 3). 'lhe scintillation log shows gross subsµrface contamination tc 120 feet 

below ground suxface. Some downward migration is noted since 1959. Significant 

lateral spread of waste was noted at this cribsite several years ago when con­

taminants were detected in the ground beneath the southernmost (T-28), unused 

crib. This spread was attributed to the presence of a thin, relatively im­

permeable caliche layer at a depth of about 120 feet. 

Well Wl5-4 (Figure 28) monitors the 216-T-19 crib and tile field (241-

'.l!X-153). The 1963 log shows moderate contamination from 40 to 85 feet and 

low level contamination throughout the rest of the soil colwnn. Shallow well 

Wl5-80 (Figure 29) monitors the 216-T-21 trenches (241-TX trenches). Disposal 

was on a e:pecific retention basis. The well log shows thin bands of contami­

nation at 35 feet and 55 feet; the count rate again rises at the bottom of the 

~ell (100 feet) vhich indicates a probable third contaminated zone. 

Plate V shows the locations of the U Plant and 234-5/231 growid waste 

disposal sites and associated monitoring wells. Growid disposal or plutonium 

~astes general ly cannot be monitored with t he gamma. scintillation :probe. How­

ever, when gross quantities of plutonium are present, the soft gamma and/or 
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associated trace quantities 01' f issi.on prodLwts allow detection by the scintil­

lation probe. The 216-Z-9 and 12 crib s a.i·e examples of this situation. Tne 

scintillation log of well Wl5--83 (Figure 30) J located at the s outh end of the 

Z-9 crib, shows a contarninatea zone from 4:i feet below ground surface to well 

bottom. The well bottoms far above the water table. T'ne scintillation log of 

well Wl8-5 (Figure 31) , which monitors the Z-·12 c.rib, shows a narrow zone of 

contamination about 25 feet beneath grow1d s1.irf'ace. Subsurface contamination 

cannot be detected at any of the other 231~ ··5/231 disposal sites. 

Well. Wl9 -3 (Figure 32), the only m.onitu:1·ing well near the 216-U-l and 2 

cribs shows low level contamination f'rom '70 to 105 1'eet beneath ground surface. 

Little downward migration of ccntamir,ants has occt.tcred front 19)8 to 1963. How­

ever, low concentrations of ur·1:rniu[:l have Leen rletected j.11 the grc,und water a t 

this site. 

Plate VI shows the location of the Redox plant waste disposal sites and 

monitoring wells. Well W22-l monitors the 216-S-l and 2 cribs. The s cintilla­

tion logs (Figure 33) show gross subsurface contamination cf th(;! entire soil 

column above the water table. Depth to water is about 195 feet. Reference 21 

gives an extensive discussion on 216-S-l and 2 ground contamination. The 216-

S-7 crib rep.la.ced the S-1 and 2 cribs . Figu.re 34 shows the sciutillat1.on log 

· of monitoring well W22-14 at the S-7 crib. T'ne log i ndicates gross contami ­

nation throughout most of the soil colur:m . Well W22-·21 mon itors the 216 - S-13 

crib (276-S) . The well scintillation log (F:i.gure .35) shows low l evel contami-

nation from about 25 to 110 feet below grcLmd s urfac0 Well W2 _3 -i, monitors 
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the 216-S-21 crib (216-SX-1). Scintill ation logs (Figure 36) show a narrow 

band of contamination at a.bout 40 feet below ground surface. 

Future Work 

Scintillation logging of disposal site monitoring wells will continue 

probably on a biannual basis for most disposal facilities. New disposal sites 

and critical abando~ed locations will be monitored annual ly or more frequently 

as required. Sor:ie of the older cl'ibs that have been out of service for a con­

siderable length of time will be checked every three or four years. It is planned 

to obtain a multichannel pulse-height anal yzer for use with t he logger. Studies 

will then be made to determine the chromatographic distribut ion of t he various 

gamma emitt ing i sotopes in the soil column . 
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APPENDIX A 

DISPOSAL SITE AND WELL LOCATION MAPS 
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Well W14-2 Scintillation Log 
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Well W18-5 Scintillation Log 
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Well Wl9-3 Scintillation wg 
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Well W22-14 Scintillation Log 
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