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HANFORD ATOMIC PRODUCTS OPERATION
RICHLAND. WASHINGTON

PRELIMINARY REPORT

"This report was prepared only for use within General Electric Company in the
course of work under Atemic Enorgy Commission Contrac) W-31.109-Eng-52. Any
views or upinions waprened in the repurt cre those of the guihors enly.”

LEGAL NOTICE
This report was prepated as an account of Government sponsored work. Neither the United States,

no¢ the Commisslon, nor any person acting on behalt of the Commission:

A.  Makes any warranty or repressntation, axpeess or implied, with respect to the acturoacy, tom-

pleteness, or usefulnass ¢f the Informarion contained ln this repont, or that the use of ony information,
apparatus, msthod, or process disclcsed in this report may not infrings privately owned rights; or

8. Astumes any lichilities with respest 1o the use of, or for domages resuhing from the vse of

ony information, apparatus, method, or process disclosad in this repert.

As u1ad in the above, perton octing on behalt of the Commission® includes any employee o¢

contractor of lha Commission 1o the extent that such employee or contractor prepares, handles or distrib-
utes, of prowdu occru 10, any Information purivant io his employment or controct with the Commistion.
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CHEMICAL EFFLUENTS TECHNOLOGY WASTE DISPOSAL INVESTIZATIONS
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“eEMTCAL EFFLUENTS TEDINOLOSY WASTE DI3POIAL INVEST.WlICNS
CITOER | NOTEMEED, DECEMEER, 19

INTRCDICTION

The Chemieal Effluents Techuolcgy Opersticn has amcng 1ta funstichz the dires
support of plant wagte disposal activities end certaln protecticn of plan and
Ferconnel sctivities, Thiz report conzernz: the reaults of tris kinld ¢f az:13tsnce
during Octher, November, and December, 1356.

Monttoring: d4ta utlilized in this repert were supplied by the Regicnal Muailtcring
Opu.taticn, who collected the well ramples. The samples were analyzed ty the
Radiolozienl Chemical Analy=is Operaticn A2l compenents of *he Crhemizal
Effiuvents Technology Uperation have contributed to the results repcrtel.

I. INTERPRETATION OF GROUND-WATER MONITORIN'G DATA

2C0-East Area

During the fourth quarter of 1956 the 200-East ground-witer mound sbhcowed an
increase in elevation of 2.h fe2t. Thus the westward gradient of the ground
woter beneath 200-East disposal sites becrure mors proncuncad. This tas
shiifted the contaninated ground vater to tha weat. Near the end of the
quarter tne contauinsted zone tended to spread to the ncrth and acuts. In
the north the contamination is apparently moving around the vestern edge

of the natural basalt barrier lccated nerih of the 200-East Area. In the
gouth the contauminated grouid water has baen shifted to an erea favcrable
for puubthward swvemeul Leolween tbe wutler mounds veneatlpn sw-East ang -
Wast Areus. In Figure 1 the contamination patterns for C-tober and Decenber

are depicted by outlining the 1.5 x 10-7T ac/ee ground-wuter contaminaticn
limita, !

Rudioactive pate -4nl from wastes &iscrarged to the 210-A-E crid reached the
ground witer for the first time during the quirter. The fivst date of ap-
penrunce wig Letween the first and twalfth of Dezerber. liv breaskthurowsh of
long - lived 1sotopss g bren olserved. Soil colunn teuts tave iudlaatad
At 8290 will probably ue the first sucth {sotope to reath the ground

JELLASSIFEL
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Ground water contaninsticn from the 200-Ba-+ Ar=3a Crib Site=.

vable Mounta

%

Figure 1.

(77772 Decenber 1956
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Approxirate exteat of conteminated ground wmtar,
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200-West Ares

Results froo test wells monitoring the ground water in the vicinity of
the 200-West Area, indicate no significant changs in the ground-water
contaxination patterns during the past quarter. Figure 2 illustrates
the approximste exteant of ground-water contamination from cerits lccated
vithin the 200-West Area. The 1.5 x 10-7 me/ce 1imits are used to de-
pict the ground-water contamination pattesfn.

The slow change in the contaminated grocund-we4er patterns in the 200-West
Area 1s primarily the effect of fine-grained Ringold sands, silts, and
clays which have relatively lov permeabiilitics. This resulis 1a e mess
ground-weter velocity {(vertical average) of 2 to b feet pus day maitooumn
in some zones higher velocities have been detected. The relatively low
average velocities would result in & movement of between 180 and 30 feet
in & three-months period.



DEGLASSIFIED

_— -T- BV-50186

Ground water contamination frem the 20C-Wert Area Crid Sitea.

e o

Figure 2.

Approximnte exvent cof contaminated ground water,
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II. PLANT WASTE DISPOSAL FRACTICE

Chemisul Processinz Depurtment

A theoretical svaluation was malde to deterzine the maxizum leakx from an
undergzround storage tank whish could occur without reldlcisotopes enter-

{ ha w

1.8 tha reglonal ground-wuter table beneath the tack.
stdered as a polat source, and the analogy tetwean sazdage fliv pattern
and stress distritution pattern in a lowdad homogenasis soil mass wus

utiltzed {n mrriving at the shape of the watted voluze. Results of Lhis
evulu.tion tudlcate a tatal leuXx of approxioataly 150,000 ¢allans can be
tol rated.  Beeuuse of the limitel experizaatal dats ayplicsbl

provlem it will Ve recoumended that a 50,000 gullon 128a Le readlly de-
tectadble from 4 glven tank. Fositive indication of axy amcuat less than
this will also require lmmedicte corrective action, zazely, tzat of traas-
ferring tze contents to a sound tank. Furiler wvorx iz the latoratory and

fileld wiill be conducted Lo Jusiily tids reliod of calcuwimlion.

e less was con-

to the

A review was nade o7 chemical proceasing plant vasta stiresms moalitoring
and se=pling equipcent. Several recommendatious concsearning tha iastalla-
tion of elditional or improved wonitoring snd sampling faclilities were

carmunicated to the Chem{cal Processing Departuent for po33ible inclusion
in plant equipmeat budget forecasts.

&0
Racorzendations are beiug prevared for the disposal of high Co
wvaste supernates {zaximum CotM concentration of k x 137" mz/fce) oa a
"ugce-test™ basle at the 2lo-BC orib slta.  Presant s:aveuglug procenvas

are unable to decoantasinate TEP wnotews of poorly-adioiied Coty ty the

prowgnt cridtbable 1imtt (b x 19°7 nefue). tut ure able to wttatn soncens

trations slfghtly telow b x Kb‘“ we/es,  Salieluctory orib disiosal of
tnis wiste requlraes thal Lo-> nOL enter tae Columbla hiver 1in datectable

concentratious, or in any cous2stration that will notiseably insrease the
suction of the Off-Plant Limit in the river as s res:lt of reastor effluext

dispusal.

scaveaged
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hr the tlremalcs -

ro:1ieratle progreda
twant 27 tha focling
Cf tavelteAl Ty furtner edllatments of
i, nor oty changlag the con-esirat ¢f dichrematz 17n tn the ::clant.  Late-
ratory corresion 3ara indicate that a&iizi:ﬁ of prosphoris ac1d o the cooliug
wate~ would reduze corrosion ravea eaough tC permic nigREY exit wwmrter texperu-
ture ~, wWhich would rean higher power levels. Tbe aldid+ica of thir reageat in-
Creases the ancuat of ralioToIsphorus o a..vation of
Foi. Current effiueat dispesal of cozparar 1VP1, I7 PhG-pheat ¢ Jcolaat causes
en inoreasze in the river coiulentration of P22 that 13 of red. T _.31cal coase-
gquente to ffsherzen consuming quantities o7 Coluzkia River - =-fish. Thase
fish ascumulate the isctope and the pre:zent level of 2on*ay (v.lidn {n thedir
flesh iz 8 matter of concern.

The efflisay turows

The amcunt of P32 found in thre efflvant is depeudent ipon three variables,
the aversge neutroa flux, the P3-  .sncentration and the P3l expciure time.
The flux can be ceasiderel a constant for Hanford reaztors. Thne dependen:

of the regildence or exposure time on the concentrstion i3 of intereatl. Water
passing trnrough a reacztor has a residence time of about one se:cnd. Bwins‘s
expariments of aidia§ comparatively szall anounts of puacaphate to the cosling
vater indicate that the current average résidensze time for P3L s about 2.5
dzys, inlicating reteation on tube and slug surfaces, and audbsequent relesse (1).
The question of interest Lectare: What would be the restdence tins for F3l

in the 5 ppm phosproric woid 2onlant propozed? To ansver this question wa
experiz=nt wus condusrted at L03-KE {n vhich te procezs tubed were uded.

™ie goutrsl tube (S0UEY wra sperated undor neasrly sulcent wwrter fondtticas
(exception, pi .0 fnstond of yE 7.0) &ni eguivalent woter used in tule LT
rlus 5 rym prosphoric acid. Effluent sssples from each were azslyzed for B32
and a2§¢v other radioiszotopes. TFTrom t”fa data the eztinated v~~1ience A 8.2
for Foe osph

ina 6 ppr puosptorie anid ccoolant Avernged atout © minyte:. Of greater
signifizance was tnat tne addition of the rhosphate insreased the P32 conren-
trutioa in the effluent bty a Tactor of 0. Such aan incresse undsr our curreat
operatizg coaditicas would not te tolerabvle. The arplicaticn of this corrcsion
redusias mathod 1a & single Nl pile could not be allowed wiless A radically
tuproved 2flusus Aifposal zethdd were to be developed As far si can e Js-
tercined, all plang to usae phosphoric arid a4 a corrcadon fnhiniter in “cuore-
througn™ reattors et Eaaford have been sbandoned.
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Thers 1+, towever, coliridsratle fnterest (n *he poastcle uas ot - ohespheris
r -
acil in « w'cr recirculs’ing reactcr. An erperiment

Wis LAavYriel out in a
sing.e tubLe

1n-pirle loop q;<’em at 105-H, 1a whilh hanfoed type -luz- were
LY SOREEE B XY uig* texparsture 5 ppm phosphrirds a:id coclan® (pH 4.8).  After
twenty days tie erpertimsns vuJ conziuded unil tne *cral gquantity of | DT
cum:lated {n the system wsz fouad to e about 6.0 curier  The oo lant wus
Jdiiposed via the normadl 105-H effluen syatem over a pericd of coe tcur

The river conceatration of the f:ctope cculd not have inlressel =i1gnifiant-

ly from elther the peat-te:t diapesal or frewm aay los7r ¢f “cqlant during
the r-:=t. More significant, the test fslled to reveal any major di:p¢aal
Pro lanis assoltiated withy the uwse of phosphoric acid o 8 recirculating
sy-mea. More cerrosion experiurnts of this type are planncd fcr the new
fn-pils Jcop farilities at 105-KE.

Colu=bia River Studies

Disposal of reactor cooling water effluent makes *tne largeat centridution

to radicactive contamimation of the Colunbia River. Changea in tkhe quantity
of radioirotopes in the effluent have been noted with «hangﬁa in resctcr
power level, in methods of cooling vater treatment and i~ the seascnal varia-
tion of elements in the ruov river weter. Development ol correlaticn between

pile operating variables and effluent fsatope conrentraticn 13 needed to pre-

dict effects of planned production insreases or cthar proress changes and 1a

neaded to davize process control measures to reduce river contamination.
Dota collected from 1951 thriough 1935 have beén processed by the IBM 102
computer und an attempt to derive the ocrrelaticns has teen made. Thege
efforts have failed to show clear-cut correlaticas between fndividual iso-

topes aind the 1ndependent vuriubles. Further analysiz: of the data 1s
scheduled,

IABORATORY EVALUATION OF WASTES

labdoratory soil column and tatih (equilibrium) expariments were conducted
for each tank of scavenged wuste produced by the Uraniuxs Recovery Flant.
The cconceatrationa of cobalt-20 in the gsavengal waste and the dispceal

volunes, walch wore estimated on the basix of *ha adsorpiion of ~esxum~13{
send strontiue-90 by soil, are shown (n Tadble 1

-
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Tovls | Conlens oy L e COTalt - ana1 E LR 3 T :
Chaiet on re Al-sryeacq Pats teriaes -
St:\nt:u:-gw
Ew_'_: e ) Drape e .V'_hl‘:.l -
Waite Tobalr . o ‘ Cﬁflum-IiY Str;r':zi-?ﬁ
Rar LSR8 Column Vo higne . Colimn Vitvmes
salce ——rl AN L L 222 o lume s
2L »*
45-110-5v 9.3 x 1077 X :
Lg-10¢ Ry 2.2 a2 T kK :
S ey Wy 1.8 x 10°3 Kt <1
=112.¢ 37 1078 <1 <1
L7107 -ny 5 3a 10‘1: 1 3
L8.102.8y 25 %107, 3 1
k9-110-pv 7.0 x 10': 3 3
50-107-BY 2.5 x 10° * 3

*
Bused on equilibrius data only.

The cobalt-¢0 determinations wmre made by tre Analytical ¢
“e rezainder of the éxperimental work wea Performed by Chemical Effluents
Technology Operstion. The cctalt-¢0 radioisotope coatinued to be the limit-
ing radioisotop¢ in direct dispesal to the ground exceps for vastes 7-11z.¢
and B-109.23, whieh veres alco liz:ted by cestuw. <137 o» FTroatiuz-90 or both,

Tie brﬁah!hrough of strontium-gd {4 theze tvo ym.teq ¥22 similar to the break-
through ovserved in the past ror farm Scavenged TBP vuites tontaining aluzines.

Mmtrol Operatiag.
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prominent features are two ground-water mounds. One mcund lies dir=2tly be-
neath the 200-We-st Avea and rises to a maxirmum kncwn elevaticn of more thas
475 feet, and tne other lies beneath the ea:*ern edge of Z00-Ba:' Area and
rizes to a maximum known elevation of more than D5 feet  Tra clcser spac-
ing of the ccutour lines defining the 200-West mcund indi-zate an aquifer of
lawer paermeabtlity than that of the 200-East meund. The wide :pasing of

centaurs to the scutpneast of the 200 Aree? sugges%t? high parzrabllicies
Lo the southeast.

Wh=q comupared to the contour vap of Octover 1955, Pigure &4, the following
gipgnii o ant changes are ncted. (1) There has been a general sniftang of
gpecitic céntour lires eaztward from the 200 Aress. Io partizular, the
305-foot contour tas been displaced rougnly © mile: eastwari, =rcwing that
tne water tavle beneath 200-East Area has ii1:eén 8! lza-t as much a5 5 feet
during the pact year. {2) The 200-East mound has risen frem a maxiszum known
elevation of above 395 fset in October 1955 to ovar OS5 feet in October 1956.
The round has alz2s a3zsumed a westward-trending hook at its scuthern extremity
which will tend to reatrain or retard the movement of ccoatamirated grouad
vater from beneath the 200-Eact Area to zcnes of high wermeability to the
southeast. (3) The 200-West mound has spread 1n s&ll directicns, but, more
important, the peak of the mound has shifted from beneatn the ncrthwest
corner of the area to benezath the southwest corner. Thugz, vhereas (n
October 1955 there was & preferred gradieat of abcout 27 - /mile to the
Boutzeast, there 18 nov a preferred gradient of about 20 ft/mile tc the
northeast. A northeastward gradient tends to route ccutaminated gwcund

wvater beneath the T-Plant secoud cycle crib toward the very permeatle zcne
south of Gable Mouatain.

Data from VO dilution-velocity tests were examined and the resulting 200 ve-
locity calculations were checked and evalusted. Fifty-three perceat of the
determinations were considered invalid for one or more reaszcna. Tests vere
considered invalid as a result of being conducted at an unsarisfsctory depth
with reapect to the well cazing perforations and in some (n3tances 83 & re-
sult of non-lipewr log contentratiop-time funcitlous. Teat {rfepuiarities Lo
wvhich these poa-linear functicons may be attributed in-lude (1) improgperly or
inadequately perrorated caizinga, (2) plugged parforaticas, {3) izjpwrfect mix-
tng of electrolyte with vell water, and (b} {(mproper voclume or coztentration
of ajsctrolyts resulting in settling of the slervrclyte. Laboratiry model

studies will 1 conducted to determine the effect and magartude Of thiene
fazrors on the technigue.

LT I —



ELISSID

-~
)

EW-501

1334 § = IVANIINI MNOLNQD

. BNIN § v 4 3 t [+]

966! 4380100

378VL Y3iwm
3HL NO SYNOLNO9D

VUV SYHOM QUOINVH

CECLASSIFIED

Figure 3.




DECLASSIFIER

HW-50186

-lh-

-

1334 $ ¢ WrAE3LIN HNOINOD

R o g

LUK, I 1 4 £ ) \ Y]

556! 4380100

378VL 43lwm
dHL NO SHNOLNOD

VIHV SHYOM QHO4NVY H

CLASSIFE

Figure 4.




3 -15- EW- 50186

e s s DECLASSIFIED

WELL DRILLING SUMMARY

Four<z Quatter 15350

U. 8. 6. 5.

Aell Tt. Drillea Finistued T.ral Peat Ty Wat 1tar?
L9 51-03 159 11/ 5/5¢ 135 1es
299-E-2h-7 Lo 11/2%/3¢ 450 ~
DO-EL1-Lh 370 12/ /53¢ 370

113-22-168 22 1:/17/%6 e No

11v9-22-1G4A 18 12/17/%6 18 "

1100-22-1n0 e 12/19/50 20

299-E13-13 3ok 12/28/ %0 3bu Yes
1,529

Strasser Drilling Co.

Well
299-E13-12 364 10/10/56 26h Yes
299-E13-13 357 11/ 5/3% 257 "

T2l

Wells Heperforated and Developed by U. 8. G, 8.

699-43-89 699-25-80 £99-40-35  699-L4 -2k
699-55-€9 693-25-70 699-55-70
099-34-89 699-50-30 659-45-20

The U. 8. G. 8. drilling crews have ccupleted 430 feet of drilling on the
CA.700 Drilling Project, T34 fee*t on the CG-uvSH - FPAASE ITI drilling contrast,
aad 60 feet on an A. E. C. con*ract No. 1113 Modaifi:atton 1-FP. 1n addition

to this work they have reperforated and developed 10 welis in the vistinity
of the 20C-Areas.

The Strneser Drilling Co. has completed 81l of their current drilling contract
oa the Haaford Project.
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