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PREUMINARY REPORT

*This report wos prepared only for uia wiihin Ganaral Electric Company in the
course of work under Atormic Enorgy Commision Contract W-21-109-Eng-52, Any
views o¢ apinlont expressad in the report ore thase of the authars only®

LEGAL NOTICE

Thia report was prepared as on account of Goverament sponsored worck. Naither the United Stutes,
nor the Commission, nor any person octing on behalf af the Commission:

A.  Makes any warranty or representation, sxpress or impliad, with respect to the accuracy, com-
pleteness, or usefulness of the information contained in this report, or that the uie of any information,
apporotus, method, or process disclossd in this report may not Infringe privately owned rights; or

8. Assumes ony liabiiities with respact to the use of,

or for damages resulting from the use of

any information, opparatus, method, ¢ process disclored in this report.

As used in the obove, “person acting on behalt ol the Commissian® includes any employes oc
contractor of the Commission o the extent thot such employee or contractor prapares, handles or distrib-
vtas, or provides access to, any Information pursuant ¥ his employn:2nt or contract with the Commission.
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CHEMICAL EFFLUENTS TECIDIOLOGY WASTE DISPOSAL INVESTIGAT LONS
JALUARY, FECRUARY, MAKCH, 1057

INTRODUCTION

The Chemica’ Effluents Technclogy Operetion has emong its functicns toe direct
support of rlant wuste disposal activities and certaln pret:ction of plant aad
personnel activities. This report concerns the results of this kind eof as~istauze
during January, February, and March, 1957.

Monitoring data utilized in this report were supplied by the Regional Moni
Operation, who collected the well sanples. The samples were analyzed by t
Radiological Chemical Analysis Operaticn. All components ¢f the Chemical
Effluents Technology Operation have contributed to the results reported.

oring
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I. INTERPRETATION OF GROUND WATER MONITORING DATA

200-East Area

Data collected frem wells in the vicinity of 200-East Area indicate that
the rate of build-up of the Purex ground-wuter mound 1s diminishing. This
Tcluction in the rate of bufld-up 13 probably the result of equilibrium con-
ditizns belng approached between the voluza of nonrsldioactive ccoling water
golng to the Purex swnmp and the transuission capacity of the surrounding
aguifer. lmring the first quarter of 1657 the Purex grouni-water mound
sboved an increase of 0.5 feet a3 cecpared to 2.4 feet for the fourth
quurter 1550 snd §.7 feet for the third quarter 1956. With an increase

of only 0.5 feet in the elevation of the Purex ground-water mound no sig-
nificant ckange would be expected in the pronocunced westwird ground-water
gradient under the 200-Eust dispesal sftes. This graudieat continues to
eove the contaminated ground water to the west where 1t cpreads to the
nerth and south. (See Figure 1). 1In the north the contzzination eppears
to be moving around the western edze of & natural basalt tarrier lorated
ncrth of 200-East Area. Apalyses of cauples frem soz2 walls north of

Cuble Muwilalu aad a5 far cast o5 ths Hinferd 4oum otte tnliveta a radio-
active pmaterial content above the natural wveruye Lashk cound concentra-
tion, wnteh ray inlieate some coantaxiration frem the £00-Eiast area coving
eround the westera end of Gable Mountain. South of the 200-Eust arei ecaone
tamliation sppears to be woving southwurd as far a3 Goouse Egg H11l wlere it
prcbooly 13 diverted southeastwird by an undergroutd bazalt ridgce.

Radicouctive materiel from wuites discharged to the 216-A-B c¢rib have reached
the rrowd water In concentrat{ons as high as 1 x IO‘Q‘p:/cc. This rerre-
sants & eon.entraticn inercase of 107 tices thae Frevioul quarter's average.
N> broskthrough of long-lived i3ctopea inte the ground water beneath this
criv hax been observel.
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Groand-water contamination from the 200-Eazt Area Crib Sites.

N

Goose Egg Hill
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Rattleanake 4 8
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Figure 1.

Contamination pattern as of March 1957 depicted by
§ outlining the 1.5 x 10'7/.xc/cc ground-water contaminatica
limita. .
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Vertical Distribution of Contamination in the Ground Water

An investigatica wus started in 1956 to study the effects of geclegic structure
end waste density on the vertical distributicn of contamination in the greund
water. Since it had been previously ovserved that the surface level of the
ground water frequently displays a higher velocity than cther levels, it w3
anticipated thst contamination weuwld first aprear in the upper horlzon sf
monitoring wells. This effect was verified by depth-sgampling tests ~ondacted
in monitoring wells scutheazt of the 200-East Area {HW-UG465). It wae recog-
nized, howaver, that "settling” of high salt wastes and the influence ¢f the
different rerweabllities of variocus geologle stratsa comprising the lucal
aquifer could elso influence the vertical d&istribution »f rcontarminatl::. To

test these influsnces a geries of depth sexples were cbiained froum a vell
2500 feet souvth of “he BY disposal Bite in the 200-East Ares.

The drilling log of the test w:ll was qualitaetively examined for peruveablility
differences vithin the 35-foot zone of the ground water whish it penetrated.
The bettom of the well is apprcximately 15 feet above the basalt bedrock.

Tha lover 20 feet of the saturated zone eppears to be relatively uaifor: in
compousition end should have a uniform permeablility, wnile the upper 15 feet
i1s of finer material with a corresponding lower permeability. It was tzere-

fore anticipated that conttrdnation would appear first wvithin the lower 20
feet of the well.

‘A delayed-action depth sampling devicze, vwhich ccllecte undtsturved water
sanples from different depihe sioultansously, was used for this investiga-
tion. Annlyses of sarplex collecteld during the fir:zt quarter of 1957 ehcwed
contamination first appeariug within the lcewar 20-foct zone as predicted.
later sampling revealed & etriking varisticn of consentraticn withic “he uni-
form lower 20-foot zcne a3 contaadnation coatinuad to nmive into the vicicity.
e contumination epprared 10 ke 2hredifiad width tha hishest soncantration
uesr the bLobbew of tue zons. The conceuttation varied frow 3 x 10°7 ﬁu;lu 4
near the tep of this 20-foot herlzon toe 7 x IO’h/uc/cc rear the Yottizn. At
the same tims no contaminstion cculd be dctested’in the surface levels of the
water in the well.

This phencmencn may be cuu:ed by the variation in the permeability of the geo-
logle formiticns in this aresa, but appear: more probavly to be cauwsed by sink-
ing ¢f high density wasie volutions. Tini: conslusioan i3 bazed on the prenounced
stratification cbserved in the lower zone cf apparent unifcerm material. In-
veatigations ¢f vertical contanination strat] Jirstion are being continued.
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200-West Area

Results from test wells monitoring the ground water in the vicinitiy of 200-
West Area indicate no significant change 1n the ground-witer coantaminatiaon
pattern during *he past quarter. Figure 2 1llustrates the approximate ex-
tent of ground-water contamination from cribs located within the 200-West

rea. The relatively slov movemeni evident from comparison with the chart
in BW-50186, Chemical Effluents Technology Waste Disposal Investigations -
October, Noverber, Decerber, 1956, i& primarily attributed to the fine grained
sedixents vhich have relatively low permeabilities. Averags ground-wvater ve-

locities in material of this kind would result in moverent of between 180 and
360 feet ip a three-month period.

nECLACCIFIER
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__Ground-water contamination from the 200-West Area crib sites.

OnbloW

Figure 2.

‘\ Contamination pattern as of March 1957 as depicted by out-
& lining the 1.5 x 10’7/1c/cc ground-vater contamination limits.
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FLANT WASTE DISPOSAL FRACTICE

Chexlical Processing Department

A tazards study was prepared at the request of the Chemlcal Processing
Drparizesnt cvelunting the effecte on the envircns from release of 50,004
poands per hour of u.condensed vapors from the Purex Tank Stack and
3,000,000 gallons of high activity stored wuste. Results of the study
indicate that regcpirstory proteztion would dbe rﬂ~"1r~d within & distan-e

of 100 meters downwind of the stack, and apprecisble beta radiatlen dose
rate3d would be encountered, resulting from fell-out of entrained activity,
wvitain 50 meters of the stack. ILoss of 3,000,000 gallons of stored waste
through tank fallure would very protably result ia radloactive isstopes
entering the reglonal ground-water table in concentrations greatly ex-
cteeling exicting lirits,

A program to deconsirate fileld disposal of ccaling rozcval waste s3 &n

a_u~incsilicate gel nas been developed. latcratory inveaulbutlblo rave

dazoastrated the feasibility of forzing the gel by reacting five volu~es

cZ wuste with two volures of a 20% Iiand + 3.3 Si0p solu‘ioa The field

Alspozal program will first te deroastrated on & "cold” basis ecploying

sruthetic waste. Moler items of icvestigation will be coxncerned with:
lzzhanices of the di:poqal, effects of leaching ageats, moisture and radio-
activity loss to the s01l, end agling effects.

Doouzent HW-4E862, "Dispesel of High Cotalt-60 Scavenged Wastes™, Morel b
LGE7T, reconmrads norral erid disposil on ﬁ test tasis of scavenred wvastes
taving a cof0 coahuAVration bclo: L x 10° c/c* p“eviously recommandad
ittavie limii was 4 x 10° '/uu bu**rub) aid deooastratiog satisfactery
montiuws end ceafuz soil adforpiica. The 2156-EC cribs were raccazrenled
B3 the disposal fasility. It 13 expeated that the test dispossl will
yield data on dilution aad dispersica of hizh salt wvaztes in grounld wuter
that will be useful in establishirg future waste disposal policites.

0
,0 »‘

W Rwwma Wnwba Niawma sal
> aaTCS wRTLe JIOPC AL

Cazpling truverges of the Colwcbia River iwssedistely abeve and below the
e3 wire perferzed by Reglenal Monitering Operotions at the reques
¢:s Demonstrution and Anulysis. Ursnium snalypss of the sarp.es
provide concrete data for revsluation of 300 Area wauste dispo:al
¥, aad valusble duta on shoreline discrarge diluticon thst pay have
cation in furmalating future 100 and 200 Areas waste disposal poll-
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Columbia River Studie:z

The statistical stuly continued of relations betwean ccoacentmtions of rudio-
aclive isolopes in reaclor efflucul waler sod rea:lor cperatling variaulee.
Data collected betweocn 19351 and 1935 progesazsd on the T2 computzr were
further examined to dctermine significant correlatizas. Although the resulis
of this study were less fruitful than anticipated, in that they failled te
show clear-cut correlotions, certain degrees of relsatlonzhlp vere sztaklished.
One variable of significance appeara to be the flow ruste of coclaat turough
the reactor. It waz clearly eatablished that as the flcw rste in>rreased the
concentrations per unit powsr level decreased for eall: of the effluent iso-
topes checkei. This fact would te useful, for exa:ple, in predicting the ef-
fect of increazing coclant flowv as tn the CG-558 progman. Hasever, when toe
relationsbip was exacined between concentration of {sciope: and cutlel wetler
tecperature, which 1= asswed to be one of the rore irpcrtaat varistles, only
a 5lightly signifizant correiaticn was found. Tre ability 1o ke predictions
of conceuntratiocs froa a knewledjse ¢f reactor varistles was furtker cecplicated
by the arperect sticng effert of changing water treatment methods suth 8s the
uae of divferent flocculante, corrcsion inhibitors, rd a*ﬂn_umauta, ete., It
18 believed tlat {nsufficlent efflucnt ennlytisal data for eny given wuter
treatzent msthed sus largely recyonsible for i{nndeguate developﬁﬁn. of corre-
lationz betwveen otbar vorieblea. Lioiariecale was L-Ln*i in the handling af
these data end 1t 18 expicted trat furtb.r statistical trectzont of reactor
data will result in s bftte* cenception of the influcsnce cach of tha operating
veriovhles have on tha ccneceatration cf isotopes in thz efflucot. ‘zere Ap-
pearad to te little prospect thad eny rLarjor brealthrcasn in this fi{eld can Te
accennlizhad rupi ily by a short terna prozam. A report is placnsl that wvill
sus-2rize thy findings to date and propose continustion of the progren using
glotlor zatholds,

The use of 'furco #4304-P has beea propesed as a dzcontaminating mgent for in-
ternal cleaning of reactor rear face piping. The priuz object of the decoa-
tacination wouvld e to reduse discharge area personnel exrcaure rstes. The
reagest would be ured {in coucentraticns of about one oumce per gallsu. De-
contazination would be carried out during a reastor outage vheu the coolant
flow has been reiluced to the norzal shutdown rate. The original prcoposal
wa3s slrilar to e diatemacecus earth purge io that the reagent would te pre-
pared in the valve pit purge tank &ad added through tle ccoling weter plping.
The flov wculd be through the prosesa tubes, into the rear face piplng aad to
the river via the norzal effluent syatem including tre 10/ retenticn tasins.
An alternate reth:i has 8lso beea proposed wharedy the reagsnt would be in-
Jectel tnto s rear fate riser which would eliminave the need for raving any
Tur:o gclution ectering the prozess tubes. The flow of reagent wslar this
propo<sl would be through the resr erossheads:rs a=d pigtatls counter-curreat
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to norzmal, und discharged from the n>z:zles tirough locserned caps {nto the stor-
age btasin. It would pass from there 1zto the normal effluent system to the
river via the 1608 pampe. Inveatigation of disposal problers relatad to bota
proposals Lad been started. Toxlaclogicsl effects resulting frow the disthurge
of the reagent into the river ms well as physizal end chamical effezts on dowa-
strean wvater treatment proceases are teing reviewed. An investigatioa s elso
being made of th» ~{gnifirance of maditionasl river contaminaticn resulting from
the release of re...oisctopes from procesg tubes, dischargs arca pirlcog, storaga
basins, and retention basins. As aa exancple, &n attempt 13 being rade to de-
tervice how much wore contamination can be ex.~cted to be extratted from reten-
tion tasin sludge by the Turco roluticz than by the anormal reactor effluent.
Thies experiment is in progress at quarter end.

Autormatic Analyzing Monltor For Reastor Effluent

The Jdevelopmnent continuel of an fnetiuczeal o esuuple rewctor efflucat wvuler aad
analyze thie sample for several predocmirant isotopes. Mechanizal fcatures of

the izcnitor whieh include the basic structure, cup storege ard hasdling provisions,
were completed, The electrical coxzc..cnte including cup a:tuatioa, jruograwrdng,
and sufety circults are wall along, alihsuch some untested features mast te per-
fected., Conziderable difficulty k-os tean experienced in cleanly re=oving igo-
topes vhich interfere with the r._..ocoat of P32, Predomlzant contazicat{on
18 f.nz= 2570, vith W8T erd T133 c3_5 o :oriny in tre emsple. Izproved clean-
up vag excordenced vhen tuostic ecild Ol clneizatae wore used folicwing the
Cu3 btod, cond whoca nitric ecld vos vl ) 1o reslucae bhylroshloric in the column
Leold yroTiration. Dlectronde fnotro ints lequired wire &5oeilsd and are be-
Ing tosoede ‘wlage fnsluls tlo , eouat rato poler, recorder, analog-to-

i odesl ro Toub, the ool ray £l levrooctey Luctrillatoticn recuired, and the
data yriniir. During the poried & 100~ cniel sl cor w3 rocolved to aasiet
{n tho ctuly of prodbleiy relutinz to rosutor «fsleat voultoring,

HBlur Runture Datartar Staly

An {nvesti;ation wis reuctivated to d-torulas the ability of preseatly {nstalled
sluz rupture monftora to yleld quontit.vive fisztlon product conteatrations. he
desfion buals of tha preceat dnstrio ot wes that a sigalficant almal would result
whey a very small fisjfon product rel.ozae occurred. Its uzs A3 aa 1ulex to the
appesath of an fotolerabla cunceatratica of frazlon vroduct from a rudiologleal
hazerd stundpoint, although not anticirated {n the original deai.n, may te da-
veloped us o supplezental use of the dnstrwsent 1€ {t could be calibrated. An
earlier preliminary study indicsted that thare apparently existed n> fixed re-
lat{on between fiasion product conceziraticn end sigral during a rurture. Recent
caleulations indicate that 10% of full scale reaponse should correspond roughly

to abost 104 of the working limit of fiszfon produst permitted in reastor efflusnt.
At the present time the ingtruments sre not belng used, calibrated, azd maintalinzed
in 8 uniform, consistent manner, hazve scma delay in the mcrumniation of reliable

rupture data i3 cxpestel.
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Estirates were made of fission product isotopes ea’ering the Coluzbia River
from ruptures durlng 1956 and compared with those estering durirg 1952, A
significant iccrease was noted. Increase in rupture severity ruther than
frequancy wes indicated to sccount for the increase. Although isctopes enter-
ing ths Colw:ivia River from ruptures comprise only & frazticu of tha total
present, significant increase is cause for concern, since adszrgtion and re-
tention by aguat{¢ life and bottom gravels are presently poorly defined.
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LABORATORY EVALUATION OF WASTES

Soil colunn and equllibrium experiments were conducted in the lacoratory
with three tatches of waste from the Uranlum Rocovery Plant. Tre dis-
posal volumes, which were based on the adsorption by soil of ceslum-137

and strontium-90, and the concentrations of cotalt-60 in the waste, are
shown 1n Tublle 1.

Table 1. Estimated Disposal Volumes Based on The Adsorption
By Soil of Cesfum-137 and Stroantium-70.

Waste Cobalt-40 Cesium-137 Strontiw-90
(Batch No.) i/c7mli {Colunn Volumes {Coluzn Voluzes)
51-107-BY 4.1 x 107% S >3
52-108-3% 2.9 x 10'ﬁ >3 >3
53-110-BY © 7.2 x 107 >3 1

A rapidly increasing breakthrough of stroantiur-90 between 1 and 2 column
volures for waste 53-110-BY suggested the presence of initerfering sutstaaces,
possibly aluminum. A sinilar effect wus obierved for certalna farm scavenged
wastes, which wvere tested earlier. The data for cesf{um-137 in wuste S1-107-BY
indicated cnproxirately 1 coluzn volus: &3 & disposal volume, hovever the
borderline nature of the rejults required that the disposal voluzme be re-
stricted to sosathing lezs tilon ons coluzmn voluza.

A laborztory soil colwan test was run vitn a szzple of A-8 vaste {condensate
from A-Forn) ead the results indiczted thit strontium-$0 very likely would
be the limiting reiicicotora {n tids vogrte. w2 ratic of the concentra-
tion of strontiw:-G0 in aliquots of the goll coluwn effluant to the concen-
tration of strontiuwz-90 in tho influcat were plotted efainst voluce of ef-
fivsnt expresaszd sz ~nlimn yolwce,  Tha resulting gtrafioht line {g shoyn
ia Figure 3 with the data extrarelated to the limitluy coaceutiaticn of,
C/Co = 8 x 10-8/1.6 x 10-5 w 5 x 10-3. The voluws corresponding to this
limiting breakthroush concentration is approximately 13.5 cclumn voluwaa,
Future operating pluans indicate that an increzse in the activity deasity of
the condensate vaste wlll occur. For this reasosn, the capaclty of the A-B
crib can e expected to decrease more rapidly than would be predicted from
the preceding expericeantal dats, and additionsl experimental work will be
rejuired to evaluate the effect of this incresse {n activity deasity.
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REGIONAL HYDROLOGY

Tl wize d chape of the gluowd-woailer touwads Ltencstl tle 2CC-East ead
200-Wagt Areas fluctuate in direct respoase tc the -rolumes of waste
1iquids di.0sed to ground and according to geologle coatrols. During
1996, the first year of Purex operatica, the 200-East mound rose & total
of atout 13 ft. aa a result of an average disposal rate of 6.5 mgd. The
present rate of dispogsal is sbout 7 rgd. Combining this rate of recharge
of water to the agquifer with roughly estimated values for the hydraulic
characteristics of the aguifer permits the prediction that during 1957
the 200-East mound will rise no more than an additional foot, or tc an
sltitude of epproximately 412 ft. Thus, during the year, no subsiantial
change2 In the prescent rotes and directions of ground-wuter rovezmeat
from “he 204-East Area tre oxpected unless the dispesal rate is grent-
ly inrcrecsed.

Continuing changes in disposal rates in the 200-West Area preclude a
quaeatitative estirate cf the mound during 1957. However, s qualitative
estirate may be made on the basis of past, precent, uul proteble future
operating coaditions. It is expected that the vortkern part of the cound
wvill continue to decline rapidly &s & result of skorply reduced voluzes
golng to T-swamp, and that the southern part of tke mound will rise
#ligntly end stabilize at ebout an sltitude of 470 fi. a3 a result of
maintaining present dispogal rates of sbout 6 rzl. Thus, increased
hydraulic gradients end ground-vater velocities to the northesst are
exvezted during the year,

At the request of Geccheminal & Gzophysical Research Operation, the
General Chemical Anulysis Operation daveloz:d a censitive analytical
mothod tor the detection of Q.1 pib of tluoreicein in well water. The
mathad wna wead ta analvze aamnlea eallectad durine an axtenrive tracer
Lot oSouthionay o2 C0C-Tast A
10C pounlds of fluorcscelin and witer cazples were thercaftar collected
pericdicully from two cbservation wella respastively EOO0 fr. S3i szd
8500 ft. SE of the splked well. Tee 6sorle solutlons were concentruted
from 1 liter to 100 m}. Fluorcicein was extrazted with iscamyl alcohol
and the flucrescence of the alcohol phase was raasured with the JACO 2¢00
flusrizeter, Detestatle fluorescein was found in the 8200 fi. well after
6 tive laj:e of 28 days, demonstrating, with an ascrited conZids=nze lmit
of greater thun 95%, an average linear velasity of sbout 350 ft/day. Sua-
ples from tue 8500 fu. well showed protable fluorescein within 1 duys
uller the start of the tesl, demansblreting, wilth a conflidence THult of
greater than 50%, an aversge llnear velosity of about 770 ft/day.
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In srder to obtain sdditional data on the hydraulic characteristics of
the aquifers underlying the Hanford Works area, an f-hour drawdown-
recovery test was conaucsted on well 1y9-Fi-1. A grepnical sclutlon of
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reccvery data indicates & coefficient of transmissibility of 59,000 ypd/ft
and, for a saturated thickness of 15 ft. for the sand and gravel aquifer,

e coefficient of permeability of 3,900 gpd/rtz. Based on these values, a
sustained yield for the well of €0 gpm is belleved poseible, end the averpas
ground-water velocity is calculated to be about i0 ft/dsy eastward to toe
Colunbia River.

V. WELL DRILLING SUMMARY 4

TABLE

WELL DRILLING SUMMARY 3

First Quarter 1957

U. 8. @. 8.

Wel2 Ft. D‘rn.led Finished ‘ Total Feet To Water?
299-E13-16 57 1/1/51 370 Yes
e b e % o

The U. 8. G. 8. drilling crews have completed 902 feet of 4rZlling on the

CA.700 Drilling Project and 1,127 feet on the (G-6388-PEASE III drilling
contract. -

DIV

Drilling crews o the Hatch Drilling Co. will begin operations somstime dur-
ing the first week in April. This is e fixed price contract for appro:imately
5,400 feet of drilling in 251 days.
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VI. REFERENCES

1.

Chemical Effluents Technology Perscnnel, Chemical Effluenis
Technology Waste Disposal Investigations, July, August, Sep-
temoer, 1950. HW-49465 (CONFIDENTIAL), April i2, 1957.

Chenical Effluents Technology Personnel, Chenfzal Effluents
Technology Waste Disposal Investigations, Octoter, November,
December, 1956. HW-501Bo (CONFIDENTIAL), May 1%, 1957.

McConige, M. W., Waste Disposal Konitoring Activities Sumary, )

January, 1957. HW-48135 (GECKET), March 1%, 1957.

McConiga, M. W., Waste Disposal Monitoring Activities Summary,
February, 1957. HW-LEJ26 (SHCRET), March 27, 1557.

McConiga, M- W., Waste Dispcsal Monitoring Activities Summary,
March, 1957. BW-L9417 (SECRET), May 6, 1957

Haney, W. A., Disposal of High Cobalt-60 Bcavenged Wastes, EW-48862
(WHCIASSIFIED), March ¥, 1957.

o ‘“"i’.\.ﬁgﬁb

—

s mmmn. e ae T iR B mr A S Bt

ieesiiicoBionininionitunl P , P s

SR 5 41;.‘

PRy T




