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CHEMICAL FFFLUENTS TECTIMOGSY WASTZ DISPOCAL TWVESTI
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INTEIDUCTION

The Chentizal Z7fluents Techudlogy Qperutfon has exmong ite functicns the dires
support of plant waste disposal uctivities and certaln protection of plant mi
perasonnel activities. Tris report is the first of & s2ries of nev title dur
continues puch of the reporting previously found in the Earth Sciences' moathly
weste dir osal rmonitoring activities suwary report published ty the Farth

e e —— e = ST
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Geleazes
Blophysics sction personnel. .
E B Portions of tue material (ncluled fn this dosuzent tontinus the reporting on
topies previcusly covored by personnel of the Eydiological Engineering Sectiox, i
Radivlogical Sciences Dupartneat. Included §s uwn fnterpretation o7 e graind i
wvator monitoring patterns revealed ty well surpling a:tivities. eae vell 3
saxples are routinely collected by the Regiozal Monitoring Qperation, analyzed i
by the Radiologicsl Chemical Analysis Opermticn, amd the resuits reported by the ;
N formor. ¢
3 I. INTTRPRETATION OF GROUND WATER KONTTORING UATA
E 200 -East Areq

E ) , ¢

Throusnout the thlrd qusrter of 1790 the extant of XO-East ground veler zoa-
E taziration deorensed. Thls wos primerily 2ue 0 ke reseonsiruction of the :
B ground-wuter mound east of the DO0-East Area :
" .
4 .
Puring July and August, aa the J00-East viter round was rising, the couth- !

31 eastwvarl rovenernt 3f contlaninatel grounrd wuter wusx diverted syutlwurd.

A This cnnge wus Indlizated bty analyces of the ground water from o wells coulh 1
3 nid 8O vast of OJ-Zast Ares. During Sepleszler tue waly welis whilh 5
3 chovel s nifisant sanzentratlisns af teta-auma emitters were located vith- |
: in the linmits of thy (XXU-Eupt Arce fence. i
foure Doshowe the approxinats exteant of rontaxinated ground weter, origi- !
rating froa WQO-East Area cribs, as of Septezbar 30, 19%. 7This zay be l
an 1ndianbion that tha sondeminated oroun A ywter 1a hwmins roatatnadt bz '|
“the 200-East grouud water mound. {
1
.
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Approxisate extent of coctaninated ground water,
Septexder 3. 15,
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Results o2 test wells mnitoring the ground wvater (o the v

— i e

dartmiey ® tmg
Redoy 3qoo2 test ¢ moniter! K3 \ LIl3ity of txe
- s‘:x:u- #ites, izd:cate o significaz: TIAASMS Lo the groond wnter
contaxinatidx pattern liring tze past Farter. IZitivated grood wuter ve
< 4 * - - - . A : P St i )
:‘;c:‘;:“ .:“.....:l s:e.: :: ApFToxizately 1C-w Teet Per day. TiLie relatively
o ity L T L) b ¥ Craz e
% . s ,.f,.' Y 48 Protatiy tLe malor factor atis 1huting o the lalk of ctare
DT . )

The nevly imased narttensit o
lovering of <ze "
densizies <=

e M.:::.A wnter sradlext, faused v tre Siadual
. EWVBIZ faunl Mas 0% cnanged Fipatiicantly cne mativity
1 & ~we m o - N . N

WRai8 monltiring tie Y-Plunt nA. ITie Alaposal si%e. Tmlg
.

‘ e 12 iae Telatively 1oV rate of €Tound wVater noveswas Ln o sn!
w1016 purrounling tns T.Plase 3 a nifrate
: el jurriianiing tne t ]’.L‘; :-v:':erse Wl Blle lnliltate At teva-
tmr S ET fonlentimiliios tave grulially dscreazeld fnos daring
i3 . e - -, ey v N P
o‘.eé:s.. g‘..\r:.'.-:;‘1 Tue :':»v.se wil s liiaced [ et 25-.84 < . Teet gt
acdennl Ood. cycle orivs.

v
»
-
[P VU S

'1'“.!" > 4_\1.. 3 > -w -
A € €2 ~-u3iTates <he X 20 sxlent 5f ground water coztazimtion :
| TOR 2TiVE Zoctstel witnin 8 - West Area. }
-4 imie ety 3
tt;\...y “",‘:f“f“""': ::_. ‘t:.e LRI Quarter 5f 19% o icvestigate Lhe
e - - a -4 ¢ 0~ - - ~
‘111-' ue;‘c < .:...1 SenaAliy ¥ muliNaltive vastes oa the vertli:sl listriva-
A awiane s .
.nm a.’cs...{._‘..‘_\.:,-.‘: 1lh mivenent L3 the pground valer throus various
; i:lpet o..so.-‘;.:n- TUTIetiics. Tha study iniitpoveted the use 27 g oo .
: z-.e:.-a:;;: .‘.r;;‘: eapllizg lsvize, whlih rollevtad wriiisturreld waler
‘Ll,“..’! = TEoaiflerent lapnis Yelov the gurfate of tha £TCNY wwter, S
Collesield <0 late save siivn tie Rlciagt soepen- ¢
e o e B Ll LaRdt lonlasizatia cooisatrution da
‘ ! : : s Zratruiion
,3 :i.:l so:t.t.eas'. R34 :“-B.u‘. ATma osreurring At tne surfece 02 (e wnter .
; “le. v..-‘_..::: Ve.3Iitv ests in these rate wells show the Lignest round.
: vater velxsities alno NEITLIG At the surface. ‘
. .
) 4
| ¥
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Graund water cuntaxizatisn from the 2O0-Wess Awx-a {rit Siver.
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Approxizats extent of contazinels ’
\ Septexber 30, 1,52 : )



i S 555

ey

i

IT. PLANT WASTE
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IEPXAL TRACTI
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Chemical Processing Dmpurtizent

The discovery of siimifitant cantentrstions 2 :slale- {a TBP s:avengel
wRgte supernates early !a 1552, and the desozstirutel joor removal 22 thnia
chentleally-cozplexrd radfolsotcpe by soll alsarption-teshacis=s Leve of-
fectively halted the orid dispese’ of THP s:aveis=d supernates. A maximus
crivtbable limit 58 4 x 10°5 me CoW ce, basel an preseat allowadle sround-
water contamination limits, has tean recommexzied. latoratory asl plaat
effortes to decontaxzizate TRP wvustes to this lsvel tave 50 Iar tees uasuccess-

ful, snd little rope is held thot A gatisfactory metnod csa te developed and
applied prior o term:inatinn of the metal reilvery yrogras.

Ut{lization of availadle tans space, including scversl tazis held <3 reserve
for possible startup of B-Plant, for storags > aon-critiadle THEP s:pernates

would have permitted operatlion of the metal cecovery Tlant to coatinue ounly
until about Auvgust 1, 19%.

To permi{t uninterripted operuticz of the retal recovery fas{lity, ¢ wns
decided to dispose of high ~otalt-H0 suparnates in%> 8 seriss of trenches
to be located west of tne 2lc-IC orib site. This lisposal was to Ye o1
the basin that specific retsitisn of the liguid fn the 801l pore spales
would prevent any O <he wastes fros: eantering the reglornal ground wvater
table. Fifteea tren:znes, with atienlaat ronitoring vells are teltg jro-
vided o accomzmodate the 19,000,000 galloaps ot vaste trat will ve produced
Frior to cecsation of the retal recovery progras.

Heveral of the trenches have already teeu raie available and are zow Te-
celving wuste. Delivery to the first trens: Yegan on July 03, 1%, and
through Septezier, 1350, the trexzztes have recefved 2.5 millicn gulions of
high cobalt-2J gsraverged superunate.,

Document HJ-L6CS3, "Reviev of Rollcastive Lizuld Waste Disposal Fractices
for Hanford Separati{ons Plants,” issued Auoust I, 1956, presents & brief
over-all raviev af fundazental fattors goverzing ground disposal of Separm-
ticns plants vastes asl informmtion on waste disposal controls and auddits.

Eleven test wells vere drillel or dsepened ia the vicimity of tae 21o-S-1
and 2 cribta in an eff0rt to explore the extert axd levels o coatamiaation
in the ground. The recults of {3 exploratiosz my reveal he gerlogical

factars which {nfluencs the erresd of contaxinaticon in this gensTal Area.
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Irraiiatisn Procesatng Depcioent
- U -

A slmificant change {n diyporsl procedire f\r -
approved and put into practice. A “Rot purge™ s an oprration in wnlcn
diatoracesus earth 1p injested tnto the cocllng water of un sj=rating re-
actaor, ta rezove tas flov-tzpedtug filz that srcutulates on Lre aluzmbonz
nurfureq of process tutes and fusl elexsats. Until Septeader 1, 3550, thue
Rudtatt>n Protection St/.ux.hrd (KIS) required that this effluent be cridied
in order 1o filler moat of the particuiate cantamination bLef,re the »7701ln.
ent reuched the river., Deviation froz thias staninrd was per
81x hot purgs~s In the spring of 1995, as a tesl, to revaluate
involved (n alloving tke puryge effluent to be digpried la ta
as the norwal or non-purge effluent. The revalusticn wes coxplisated in the
issuance of Docunant BW-h51235 on Auguat 30, 1Y, whleh rezcmueniad the

policy change permitting the wore direct river dispu3al pro:edure, tf tha )
following control psasurea were enforced:

1.

ot purge” ¢ffiuents s

tted during
tne ruzurds
5450 manner

The period of o purge be limited to maximum of ons nhour.

2. Toe concentration of diatomaceous earth in mnuem coollng water

10 Ve limited to 25 ppa.

3. Xo wore thun one purge be mads 4n eash A hour period.

Hot purges are prohibvited when the river tecperature exceats 15°¢.

(The quantity of P> seat to the river should ta lizited to
pructicstle zinlmuyr during the pericd when the accuzulaticn rate
of this :3>tope in wnitefish fleeh {s at a roxizum, 1. e., when
river terjperalures exceed 19°C).

¥aintain records of tas contamination lavel of each hot purge efflu-
ent. ’ :

(Trnis coutrol r:equires analyses of effluent for roncentrutina of the

Lotnl tets emitiers vl every purye and furtner enalyses for pertinest
Laotazes ua every Tourth purgs).

By pureing us tcequently as termitted wader the recormsoded c'mur;lo. thin

paximaz {ncrease {n docage rate tu huzans was rstirated to e ieas thun ‘%
over that resultinyg from dlscharye 2f roustine effjuent to the river. The
current need for purges to remove filn frim prousmae tubed le ~casilderully
less than the purging frejuancy pesrmitted. By Osioter I, 1fr, tne clanges
1n dleposal juilcy nad Leen approved atld jers.nnel of tne lireliativn Prulesss
ing Departzest (IPD) were fucorpurating the recommendsd contrel nessures 8%
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their hot purge procedures. Tne economic incentives for IFD to make these
procedural changs3 vers dased on costs of retentivn basin structural re-
palr end of crio puzp maintenance.

Retention basin analytical data from routine samples and other reactor
operating data for the period 1951 through 1995 wers placed on IIM cards.
Coaverting tuis inforuation to 8 form suitable for statistical correlation
was started. The gonl {8 to develop the relationship tetveen the concen-
trations of rsdiofsotopes in the reactor cooling wuter effluent with the
voarinbles of reuctor operntion whieh will permivy more accurste predistions
of the river polluticn rate uander future operating conditious,

ITT. LABORATORY EVALUATION OF WASTES

Laboratory soil column acd tateh {equilidrium) experimants were conducted
for each tank of scavenged wuste produced in the Uraaium Recovery Plant.

The concentration of cobalt-t0 wvas greater than the pressnt sermisaible
limit for cobalt-60 ia ground water (4.0 x 10’52\1:;'::.1 or 0.1 MFC) tn all
wvastes received by the latoratery. The caucentfaticzs of cotalt-40 re-
ported by the Analytical Control Operation, togethsr with disposal volumes
which were esticmated by Earth Sciences lauworetory onm the btasts of the sdsorp-
tion of cesium~237 and strontiun-%0 by 011, are shown iu Table 1.

Table 1. Concentrationa of Cobalt-U0 and Estizated Dlsposal
Volumes Based on the Adsorption Churacteristics of
Cesium-137 and Strontium-90.

Estirnted Disposal Volures

Vaste - Cobalt-G0 Cestun-137 Strontium-90
Batch _pefml Colurn Voluses Colurn Vaoluwpes
37-110-BY 2.1 x 1073 3 3
30 Lo BT 1ha 307p 3 3
19-107-BY 9.8 x 107 1 3
40- 1¢8- BY 4.1 x 107 pal 1
41-110-BY 6.% x 10°% 3 3
k2. J0u-BY 1.3 x 10°3 &l 3
43.307-8Y 8.8 x j0-4 3 3
44 -108-BY 1.3 x 20°4 1 3

The results of laworatory 801l column experiments vith three i{fferent batches
of wuste tu test the ability of soil 0 rexuve colult-w0 frua solution are ibova
in Tahles 2 and 3, '
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Table 2. Breakthrough of Coé'o ia Soll Coluans.

Washe 33-110-BY Waste 34-1200-BY

Cot0 { pc/ml) oov0 ((pe/ml)
No. of Column
Yolunee of Effluant
1 1.1 x 103 4.5 x 10°%
2 - 1.5 10:§ .
3 : 1.0 x 10
Influent concentration 9.3 x 107° b3 x 207

Table 3. Breakthrough of Coéo in a Jo0il Colurn.
Wsste 35.108-BY .
1 ' o
O g wlled to 0.00125 X %33 aldled to 0.00125 M
0

Colliny),"CH0 added to 0.002 W

60 .
Co  { pa/m1) o co® { pe/wl)
e il Attty gt
Yo, of Colwn
Yolures of Erfluent

1 1.0 x 1073 1.0 x 073
2 1.1x1003% 8.4 x 10%%
3 1.0 x 1073 1.1 x 10-3
Influent concentration 1.0 x 10'3 7.5 x xo"‘

ke S mm b bt A & e St sy im e
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The 501l colurn data clearly show that cotalt-¢0 was cot resoved by soil
from the nlckel ferrocyanide scavenged saluticzs. Even aiditional treat- .
nepts with sodfum sulfide wnd cobult ecarrier Sredtrants tiat wvere surgmsted
by Process Chenistry Operation persoanel had n. apparent effect on the com-
plexed cudbalt fon. The eonzentrution of cesiun and strontiux lons {n the
efflucnts from thaps came colurne, on the otler hund, were 1730 %3 £L/1C00

_of the coacentration of the cecfium end strontiua {n the influent indizating

P at n Ve (AP

excellent remdval by goll of cesiun wad strontiun from these solutions. The
tozbility of the entl %0 remdve complexed covalt fons from salutisa points
Qut the {mpirtance of reducing the concentratisn of oolalt-wd during tne
wugte treatnment otep to tie pormisgible lizitg for yround vuter cuntuxina-
tien.

Natch experitents were perforned to determine the erffect of AL{Ill) on tre
removel by soil of strontius-90 from Uruniuz Fecovery Plunt scavenged wusle
golutions. Waste 3-112C-111C, contailning 1.7 x 1073 zole. 'liter of AL(III),
vus mixed with synthetie wuste, which contained no AL{IIY}, and the rixiures
wvere equilibrated with vo!l cinples for one hour. Tne dizisilution coeflicients
vere then deterrcined for btoth cesium-137 ond struntiuz-G0 in the mixtures. Tre
results are shown in Tuble k. :

Table k.  Measured distribution coefficlests for Csidl
and 570 ug uw funetion of conceatratioca of

Al(I1I).
41{111) concentratioa Distritustion Coefficients, l‘
woles/liter Co+3! §_::2
exw0d 3.1 1.8
13 x 10‘5 2.8 2.5
9.6 x }.0')‘A : 3.1 3.b
6.4 x 107} 3.9 6.k
3.2 x 107% 2.5 16.7

The distritution cveffictent for ceaium-337 vas eussatimlly constant through-
out% the rusge of the AL{IIT) concentrations tnvestigated, indicatiug thnt the
AL{I1I) had no effect cu the vemuval by £01) of zstym-13T. The distrihation
toeffictents Tor strontion- indicates that n lecreass in the 2ontentrs®lon
32 AL(ITI) resulted !u a lefinite ‘acrease in the ew.unt 37 stroutiuz. &) re-
zoved froz solution by sofl. Thus, the experizmontal ~vidente suiests very
etruonels trat AL(11I} vas thne constituent 37 the 31LC-LLIT wuete that ine
Ribitel the adssrption of strontium- oy s0il, however awliltionsl tests will
vYe rejuired to confirm this conclusion.

DECLASSIFIED

N

— - m—— - —— "

e e 4




S i

b A i, Galn

ity DAL,

e s —— ——

N NP,

[N

IV, REGICKAL HYDROLOGY
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a3 H-hGhGS

Quantitstive mesruremants of the hydrsuliz charactaristics of the sedizents
beceatn the 10C-F Area and qualitat{ve falsmation deduzed frox growsl-vater
conteurs as 57 Octoler, 1979, indicate tha wvater-beariag formmtions adlncent
to the Coluzsia River tetween LCG-K Area ani 1UG-F Area to be relatively im.
permenble (tranemit water poorly). In contrnst to this, those aljazeat ‘o

the river bLetwren 100-P Ares and 300 Area are quiie perwmeacle and transxuis
water readily. This infortation helps to direct the erprnasis of Iuture Jround
water conitoring effort. :

The ground wuter in the vicinity of the 200-Eaat Area shows a rapid Lulldup of
the Purex ground-wvnter rownd from the discnarge to ground of a three-ronth total
of 552 million gmllons of non-radisaztive cooling water. The water tatle during
this pariod rose as much ss 5.7 ft. to & maxirum level of LoG.es £, Elsewners,
the wuter level in wells within the arca rose atove an altitule of 337 ft., i(ndi-
cating that the wuter toble between 200-East and Z0O0-West Areas ls tullding up

to levels not previously attalned.

The ground-wuter mound bensath J00-West Area wus consideradbly altered during
the period Iroz substantial chaages in dispusal practi.:s. ne Am.ount of cool-
tng water discharged to tie T-Swunp has beea redused from an appruxizale average
of 3 mg,/d to oaly 0.1 &g 3, wherens water to the U-swusp and Redox caverns cone
tinued at & corbined rate aversging atout © ng d. As & result, vuter levels in
the porthwest part of the arca (beueath T-swarmp) dropped as cuch es R £ U
an altitude of 471.89 ft. whtle levels benenth the couthvssterz part rose as
guck ag 0.3 ft. to an altitude of W75.00 ft. Taius, the previously predominant
poutheastwsnd grudlent w.thin JWU-W Area has been changed 60 that nov s narthe
enstwurd gradient pravails, tealing to route T-{'luat sscond-eycle contaninants
towsrl nore jarceatble zToues in the Gable Butte-Cable Hountain Area,
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V. W?L1 DRILLING SUWMANY
TABIR
. . WELL DRILLING SUMMARY
: Third Quarter, 1956
Y. S, G, 6. ‘
Well Ft. Drilled ¥inished Total Feet To Water?
261-8-23 261 8/23/56 261 Yes
k9-57 168 7/21/% 158 N
55-50-1 95 8/ 6/56 95 -
) 5-39 314 8/121/?2 314 -
5-71 . 305 L 9/25/5 305 -
] : - 1353
q Strasser Drilling Co. '
¥ Well
! 241.BC-8 354 7/30/56 e Yea
E . 231-B2-9 T30k 8/ 2/s6 364 .-
' 2u1-KC-10 347 .. B/3/s6 347 "
: 241-30-11 350 C9/21/56 366 .
199-F,-6 101 : 0,/’:0;2 151 -
19-Fi-1 150 B8/1L/56 - 150 -
$211s Reperforated and Ihve.loped bv U. 8. 3. 8.
0-k2 47-G0 35-70 39-79 301-T-14
bs-k2 o0-50 k5.09 35-79 I1-T-15
3.53 24-33 3k-51 231-2 Joi-1-22
S8-57 N- 33-43 P ] 1./
1943 8-17 L3-39 361-8-7 241.7-16
-hy 32-77 49-79 361.7-12 241-7-18
. 22k-1-4
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G -15- Ha-L 5

feet Of the 5,550 feet tuigeted
. d -

U. 8. G- 5. dr1lling crews have :ozpleted 5.k0%
cospl sa oa July I, 199,

for FY 15%0. Tnis work wvus schedzled for

wells in tne proximity of
t=e U. 3. 3. 5.

The Strasser Drilling Co. has completed U, 731 feel Of driliisg., Their origi-
nal contrust called for an estizmted 5.00C feet. Tutl wvus extsanded to lnalule
tie erargency drilling of 210-BC - FEASS T and I1 - Spesific retention disposal
ponitoring wells. There is spproxirately 1,000 Teet recataling €0 bte Arilled
to corplete this extended contract.

Docunent Hé-L4%355, titled "Hanford W:lls” was pudlished by Geocbemical and
Ceophrsical Researcn during the gquarter ending Septexder, 135w, This report

{8 inteaded to provide & compilation of wells i and adlacent to the Muziord
Contru.led Area ani 8 consisteat nwlering systemn for these wells. This syslem
is applicable to 8ll future welle drilled in toe area, and (s sdzinistered Ly
Engineering Files.

REFENNCYS

Regtonal Monitoring Personnel, Waste Dirpusal Manitoring Astivities S.rsary,
July. 1950, IM-LoOCY {SECRET), Octocer 8. 1%iv.

Regional ¥orltoring Personnel, Walte Diggocal Monitoring Astivities Sumrary,
August, 195G, HW-40075 (SECRZT), Octoter 12, 135,

Mcani;,n. H. W., Waste Disposal Monitoviug Astivities Surmary, September,
195G, EW-tob39 {(SHCRST), Dececktar 10, 1650.

Clukey, H. V., and ¥. A. duney, Raview of Rallsective Liquid Waste Disposal
Pructices for danford Sepuretions Piants, HW-40048 (CONFIDANTIALY, Auguss b,
1955 .

Kocp, W. &., Influence cf Purges During Reactor Operation on Tre Concentratlons
of Radioisotopes in Tha Coluzl iz River, HW-WS5125 (SECKET), Auguat 31, 19%%o.

Honsteat, J. ¥., and D. J. Browm, Eanford Wells, EW-434355 (UNCLASSIFIZD), July 19,

19%0.
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