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JULY, AUGUST, SEPTEMBER, 1957

TABLE CF CONTENTE

Page

I. INTERPRETATION OF OROUND-WATER MONTTOAING DATA:
200-EQt AP@B =~ - - = = = = = s e s oo b
I L 5
200-Wesh AYRR = = - - = v = & v = = = = = . ... ... 5
L I J—

II. PLANT WASTE DIBPOGAL FRACTICE:

FPD - - == s = e amccessrmercronmcnmanas 8
b+ T L I I _8
TIT.  LABOBATORY EVALUATION OF WASTES - ~ = = v = = = - = = = = v « « ey
IV. FHEGIONAL HYDROLOOY - = = = = = = = s = = = = - =« = = = = = = = 12
MapB = - = -« - - c - e s e - - - - R Ib,15,
16,17
V. WELL DRILLING BUMMARY - « « = = = = = = = = = = = = = v« = = = A8
VI, REFERENCES « = = = = = = = = - v =2« oma-~-« v oo 29

WELPY TP




s—(ASSFE]

L - -5 35

CHEMICAL EFFLUENTS TECHNQIOCY WASTE DTSPOSAL "NVESTICATIONS
JULY, AUGUST, SEFTEMEER, 2

DNPRODUCTION

The Chemical Bfflusnts Technology Operstion ie esalgned to Investigate the rallia.
logical aespects of environmental contamination resulting fi1oom plant offlueants or
from potential process dissaters, This report is primarily concerned with plast
aggiptance research in the field ol waste disposal during the quarter July, A.gust,
Septenber, 1957.

The ground-water monitoring dats utilized in this report vere cbtained froc well
wvater samples. Thuse samples are collected routinely by the Reglonal Monitoring
Operation and analyzed by the Redtologicel Chemical Analysis Operstion,

I. INTERFRETATION OF CRJOUND-WATER MONTTORING DATA

200:East Ares

Teyt wells monitoring the ground water and contained contaminants in and
adjacent to the 200-East area ehowed no significant change during the
past quarter. The extent of conteamigated ground water mavemsut is shown
in Fig. 1 by outlining the 1.5 x 0~ f.xc/cc limit for gross beta ectivity.

low-level contamination, reaching the ground water in tha vicinity of the
21l6-BY und io~B crib eiles, moves westverd down tha hydraulic gradieat.
Weast of the 200-FEast area fence this contaminated ground water intercepts

a buried, north-fouth trending channel of highly meruzeable sands and gravels.
In this channel the ground wontcr moves to the north and south.

Fig. 1 eisc shows the ex“ent of ground-water contamination from the 216-A-8
crib. Tair crib is located directly east of the 200-East area and receives
condensat: from the 241-A Tank farm.

Results from isotopic analyses made on ths ground wvater beneath the 216-BY
cribs continue to sphovw the presence of CoPY in coacentrations exceeding

the maximum permissible concentration in drinking water for ncnoccupatiosal
conpumption. The conceniration of this isotope in the ground wmter has, hovw-
ever, shown a gradual decresse from 1.5 x lO‘edxt:/cc to 5 x 10°% uefee. A
continued decresse in the concentration of Co®Y is expected as tle amouat of
liquid wastes from these c¢ribs draining into the ground water decresses.

Fipsion przid,u:t. analyses showed no detectable concentration of radicactive
8:% or 63137 in teat wvells monitoring the cribs within the 2C0-East ares.
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200-Wegt Area

Radicactive liquid waastes reaching the ground wvater from cribs located
in the 200-VWest ares showed no significent change in the rate of move-
ment from that of the last quarter. However, four new toaltoring wvells
driiled in the spulheasiern section of the 2C0-West area provided suffi-
cleant data on the ground wamter to indicate that the ground-water con-
tarinated by tha 2L0-WR cribs {s mare extenaive than previgusly thaught.
Fig. 2 shows the location of the four new wells snd the ground.water
contominetisn patterns in the vicinity of the T-plant, Redox plant,

and east of the 21o-WR criva. For tonparative pirposes FLlg. T also
showe the previous quarter's contacinstion pattern, east of the 215-WR
criva, supericposed on this quarter's map ‘1).

Well 299-W22-2, located adjacent to the 21G-8-1 erib, showed pasitive
8r%0 concentrationa in the ground wvater for the f:fth consecutive roath.
The activity deasity of 8r in this well recained approxirately 1.0 x
0~ e/ce. MNo other samples froz monitoring wells in the 200-West area
contdined detectable concentrations of either rediostrontiun or redie-
ceslium.

IT. FPLANT WASTE DISPOSAL PRACTICE

Chemicali‘jl’roces sing Department

Eleven batches of waste huve beep processed by CPD In 200-East esras

alree in-farm gcavensing wap resuced in March, 1957. Seven batches
conteining, €2 concentrations above the recommenied crivbable lirdt

of b x 10°% me/ce, and two batches demongtrating poor cesium soil ad-
sorptiL) chdracteriatics were diesharsed tn the 214-BC epacific retestioa
treachea. Twe batcnes meeting crib disposal criteria were dlaposed of
ta the 210-BC-0 crib.

The monitoring and test velle requested in HW-50170, Tast Wellp -~
2156-BC Crib Area {5}, bas been delayed dus to tie-up of construztion

appropriations. Money for this project is not expected to be avail-
able until late 1957.

Fizal analysea of molsture losa fron a bed of aluxinosilicate gel placed

on top of a sofl column indicates that a one-fodt thict layer of gel will
loge sufficient poisture to wet five feet of soll to its specific reten-

tion capacity. The final gel vas LGS% water by weight and ocoupied a vols
ume of approxirately 30% of the original velume., The relatively high loss
of molsture to the goil indicates that successful disposal of coating re-
waval wasts 63 B gel will nesd to satisfy cne or possibly toth of the

DECLASSIFIED
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following conditionas:

1. Essentlally all of the radicactivity {greater thans 99%) will
need to be held in the gel.

2. Radioactivity in moisture loat to the matl) will need to be near-
ly completely adsorbed by the soi] lmmediately under the gel.

Appraximately 200 gallons of gelled "cold” alurinum vaste were dig-
charged to a pit east of the 300 Area on Septenber 2k, 1957. The
disposal, which was conducted at pg aversge dlscharge rate of ten
gallous par minute, approximated the rate at which conting waste ig
produced “by price s¢paration plantg. Gooi in-line caatinusug cixing
and discharge achieved at both high and low flow rates resylted in
the formation of & firx produst having a gelation tire of about 1.5
minutes. Localized gelation in the zixing nozzle was noted in sesveral
insteaces, but did not interfere with eixing or PUCPing. Additional
sazmples and measuremente will be taken during the next several zonthe
to evaluate moisture loss and gel shrinkage.

A study vas mude vhich investigated the Possibllities or extending the

problens that may be encountered, the variables involved, and outlining
any studies that should be inftiated. Docuneat HW-51.82, Thercal Con-

siderations In The Dispossal of Gelled High Level R.lloactive Wastes (7),
was issued,

Fuels Preperation Departrent

HW-52401, Dilution of 300 Area Urantur wagtes Intering the Colurbia
River, 1ig3ued Septamber 3, 1957 (o), defines the extent of diluticn
afforded 300 Arca uraniym westes by the Columbia River. Analyses of
river water and waste poud samples showed that the uranium concentra-
tion in the river at the Hanforq bouddary 18 less than 1,/500th (eseentinl-
1y background) of the conzentration in the pond.

Irradiation Process ing Department

Efforts to svaluate the dispcsal aspects of Turco h306-8, viien used as
a decoatn.minnting agent for the {nternal surfaces of a reactor's rear
face piping, continued. In order to pake this evaluation, help was
solicited and received from several organizationsa.

Aquatie Biolngy Operation determined that the disposal af the spent
eleaning eslution to the river would have little or no effest on the
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ducal Chinook calmon. The water treatnent laboratory of the Irradiation
Proccosing Departzent determined thet the Turco would have no effsct oy
either the brozessing of the coolant or the quality of the coolant of
reactors downstream from the release point,

The Irradtation Processing Departrent inftinted n tpin1 decontaminatian
&6t 105.H on Beptenter 23, 1957, which was supported by a dispossl evaly.
ation program. This Pprogram consisted or moaitoring the effluent during
the cleaning operation with a pH meter and tarpling of the effluent and
the river. The disposal method used depended on river dilution to re-
duce the concentrations of both the radloastive material and the chemi{cal-
ly toxic ratarial to insignificant levels at Bources of human drinking
water downstear. The Barpling and anal:tical plan was devised to parmit
corparisor. of dispogal conseguences of the cleaning operation during a
reactor outage with the disposal tonsequences of normal sperating re-
actor's coolant. The results of this dispesal evaluation Program are
expected to be reported in some detail {3 a document t3 be lssued in

nid Novexter,

A single experiment was performed to estimate the uranium Present on
the exterior of fue) elenonts, and thereby evaluate the uranium as s
potential souree of Np219 in reactor efflusnt. The lirited data show
that about 3-4 microgrars per slug could be reroved by leaching with
nitric acid. About one mierogram per 8lug vae removed ty swobting
with a vet paper towel]. Calculationa from these analyticel resultg
indicate that uranfum from the slug eurfaeces la making relatively
little contridution to the Np239 tn tne effluent.

A program wes initiateq to determine the inflyence thet cladding fusi
elements with M-388 alloy would have on reactor efflyent activity. fThis
alloy has Blight]l movre nickel and iron than the standard alloy used

for Jacketing Hanfopd slugs and im belleved to be more resistant to
intergranular corrssion, a cause of ruptured slugs. Changing the

slug cladding might change the characteristic process tube holdup

time of parent ipotopes in the coolant or change the corrosion products
in the effluent. Efflaent sampling taps were installed on two Process
tubes at 105-KE. Both tubes were charged on July 8, 1957, one with
M-388 slugs and the other vith Hanford regular slugs. fThe tubes are
scheduted for discharge on October 18, 1957. Effluent samples (5 pairg)
have been and will be tslen parisdically in the interim and analyzed
for twelve different lavtopes or taotople groups. Although the ana-
lytieal work hags not been completed, initial results show no 8ignificant
difference [y the cancentration of any of the isotopes in the two streams,
which indicates that the change in cladding had lttle effect on efflu-
ent activity,

As & firet otep in Planning experiments dezigied to produce data on
fraction of fleslon products released in eveat of & reactor dicaster,

® _
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III.

a literature survey woB made to determine the extent of present knowledge
in this field. The purvey is telng lssucd as & formal report, HW-52753.

An experimental procedure was scoped and the proposed methods were die-
cussed by interested parties. Laboratory equipment required for the
teats wvas ordered.

LABORATORY EVALUATION OF WASTES

801l column experinents continued Lo be the prizary bvesis for laboratory
eveluation of plant wmsies. The emphasis of laborstory effort was shifted
ta a study of capacities of crivs and underground caverns currently receiv-
ing westes from the Purex and Redox plants. Sacples of seven tatches of
scavenpged waste were tested in tBG lgboratory. Because tne soll 1s virtu-
ally ineffective for removing Co-- a waste is usually not dischargad to a
erib unless this isotope is reduced by scevenging to a concentration be-
low 4 x 10°7 uejec. During the "uge” test of the 213-BY cribs (7) this
concentratiod limit is increased by a factor of ten to & value of & x 107%

f.u:/cc- Five batches of the waste were disquaiified for crib disposal as

& result of CoUC concentration. They are listed with their Ca®C concen-
tretions in Table I.

TABLE T

SCAVENGED WASTES TOO NIGH T Co’CFOR CRIB DISPOSAL

Patch No. ra@ Fe fon
1. 13-lU9C-102 BY 5.1 x 1073
2. 1h-119c-102 BY 3.5 x 103%
3, 17-1110-10% BY 1.9 x 1077
L. 18-1110-103 BY 4.8 x 10'3
5.  19-109C-101 BY bog x 107

The ¢vo remeining batches of scavenged waste net the cauo requirement.
Lavoratory colum teets showed that these demonstreted sufficient stronti-
un and cesium adsorptlon by the coll to warrant crib disposal. Cslcula-
tions showed that both batctes consumed only a emall part of the cridb ce-
pacity. More than two coluwmn volumes of one batch and more than four
column volumes of the other passed through laboratory 851l columns before
breakthrough occurred. Table II 1s a gsummery of these results.

TABLE II

215-B2-6 CRIB RECEIPTS FOR THIRD QUARTER

Batch Wo. Yol-pal. Celoulsted Capacity in Colwmn Volume Unlts
37 5rX
oo 152112C-101 BY 450,000 »2 > 2
7. 10-1000-101 BY 245,000 » & >4

DECLASSFED
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Four cribs at the BO disposal site including 210-BC-2, 3, 5, and 6, are gimi-
lated [n duplicate by 40 cm. X 1.9 cm. standard laboratory sofl columnas.
Batches of wnaste that have alrecady been disposed of through these cribs

weras mymthesized in the laboratory snd discnnrged to these columns. Crib
numbers 1 and 4 were omitted bocause the quantity of Co®C which theae in-
stallations have received is not known, thus maklng them less veluable

thun the others for the cobalt “use" test. Moreovar, these four cribs

still hove a much grealur capscliy Lhan le seyuired to recelve the re-
maining Bcavenged waste. Teble III gives the disposal history to date

for the active cribs.

TABIE II1

SUIMMARY OF MASTE DISPOGAL TO BC CRIBS THROUGH THE
THIRD QUARTER 1957

Measured Voluce to

Fraction Breaxthrough
Bateh Ho. Crib Ho. Wol-gmls. Col-vol. _{Colurmn Voluce)
cstd] £r0

27-106 BY 1 77,500 b 3 3
22-110 BY i 550,000 b 1 1
23.107 BY 1 591,250 .15 3 3
24108 BY 1 572,000 .1 3 3
30-106 BY 2 550,250 .15 3 3
31.107 BY 2 24,750 .06 2 3
32-108 BY 2 563,000 Wiy n 4
27-110 BY 3 519,750 13 3 3
31-107 BY 3 513,500 .13 2 3
6-112C-105C 3 5,500 <11 1 3
1-112¢-109¢ 4 k52,400 A1 1 3
2-109C-1010 L 437,250 1 1 i
25-110 BY 5 547,250 214 3 3
26-106 BY 5 558,250 L1k 3 3
27-107 BY 5 556,875 .14 3 3
28-108 BY 5 585,750 .15 3 3
52-108 BY 6 511,500 .13 3 3
15-1120-101 BY 6 450,000 W11 2 2
16-106C-101 BY 6 2h5,000 .06 5 4

Current schedules call for completion of the scavenged weste prograz by
the ead aof 1557. As & result it was posslble to put more effort on the
eppraisal of capacities of disposal fecllities recelving other wactee
generated at the Purex and Redox separations plants., Multiple colwm
tests of Purex A-8 arc being continued. Interpretation of soil colum
data wns accomplished by extrapolation. It was found that the logarithm
of the volune of effluent ls a linear function of the cuzulative normal

VSR
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distribution of C/co' Thus thie extrapolation became 0f possibDle use.
Initial caleulations indicated that the Purex A-8 crib might not te
usable Leyond January 1958 (9). A study of the effect of such varia-
bles as temperature, component concentrations, flow veloclty, nature

of soll, ete. on the uptake of radioisotopes by the soil 18 in progress.
A more reliasble basis for calculeating crib capacities may be developed
from the results of this study (i0).

IV. REGIOMAL HYDROLOGY

Fig. 3 is & map showing contours on the water teble &s of June 1357,

Ao shown, points A, B, and C are wells located neas the T, U, and B-
svamps, respectiively, which thus monitor the known peaks of the 200-West
and 200-Enst ground-weter mounds. This map may be compared with the con-
tour map of Octobar 1656, Fig. 4. Tha peak of the 200-West mound at well
B has reached approxims’s equilibrium e% an altituds of sbout L7S feed
above mean pes lavel. Lhe water level in w=ll A fell about 5 feet dur-
ing the B-month interval as a continued result of last year's drastic
reduction of cogling water discharged to the T-svemp. The southem

pert of the 200-Weat mound hes flattened out, influenced probebly bty

the burled extension of the Yakira Ridge whieh locally rimes above the
water toble and impedea the southward movement of the ground water. The
peck of the 200-Eaet mouad is now defined at en altitude of over L17
feet a8 deternmloed in a recently surveyed well located sbout 1 mile
south of well C. The water level in well C has risen about 5 feet.

dne form and extent O the zone of gediments artifictally caturated

by plant effluents which reached the water table between Januery 1+
and June 1957 are shown in Fig. % by contours represeating lines of
equal ground-wnier rise. Thess changes are sscrited entirely to plant
operationa. The toctal volume of veddueutd thus affected was daterzlined
Uy graphical istegration to be roughly 62 billion cubic feet. Asauzing
81l of the process efflvent wasted to ground since 1944 iw still in the
depleted zona (none discharged to the Columbia River), the above volure
of sediments wus selwrated with abou’ 30 billion r£rllons of wveter, or
about & billion cublc feet, Thus, the average wtted porosity of the
sediments is approximetely 6.4 percent, Carrying this procedure fur-
ther, it 15 eatimated that those sedirments affected by the 200-Eaat
ground-wvater mound have an aversge wetted porosity of 7.2 percent and
those affected by the 200-West mound have a value of 6.0 percent.

In order to further define the hydraulic characteri{stics of Hanford
agquifers {8), five additional pumping tests were completed. The drawv-
down-recovery data were interpreted graphlicelly and the results are
included in Toble IV which sumtarizes the resulis of all tests cutpleted
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to date.
TABLE IV
Aquifer Trensmissibility Permcability
tested Well Yo. {gpa/re) {gpa/£1%)
(A) Ringold formation
lLower clay portion 699-40-33 1,600 10
Middle conglomerate #*599-47-35 3,000 150
199-K-10 3k, 000 400
Upper silty portion  G99-TL1-72 35,000 900
699-40-24 210,000 1,k0o
{B) Mixed aguifers
Uppermost Ringold and 199-F7-1 59,000 3,900
lowermost glaciofluvia-
tile ] *799-77-5k 314,000 4,500
{C) claclo-fluviatile de-
Posits G99-62-hy 350,000 12,700
£99-05-50. 460,000 13,700
*#,99-31-30 1,850,000 &, S0
¥055-1h-27 2,000,500 50,000
*#$09-24-33 2,900,700 64,500
699-55-50 3,000,000 60,700

#evly reported

It 1s obvious that the hydraulic characterigtics both within a given
agquifer and between different agulfers differ widely. FHowever, crders

of magnitude for permeabllity are indicated for particular strata wvhich
permit correlation with other geologic and hydrologic date for the identi-
fTication of areas of rapldly woving ground water.

Fig. 6 is a map showing the general direction and averaga rete of ground-
water movement by vector arrows. These are based on hydrologle and hy-
draultie data whlch lnclude the June 1957 contour mop (Fig. 1), determina-
tion of an average effectiive porosity based on the newly saturated zone
of sediments (Flg. 5), determinatiocna of permeability (ineluding those in
the sbove tably), and the results of & fluorcsecla trecer tesatl. Arcas of
imrediute concern are thoze shewing rapld ground-water movement ecastwmrd
along the porthern flank of Cable Mountaln and southeastward from 2U0-Eust
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V. WELL DRILLING SUMMARY

TABLE ¥

WELL DRILLING SUMMARY

Third Quarter 1957

U.8.G.8.

Wall FL. Drilled Finished Total Feet To Water?
699-32-72 330 7/30/57 580 Yes
209-Wi-1 ki 8/5/ 57 476 .
299-W15-84 1Lk 8/14 /57 kb No
299-2233% 283 8‘/’191 57 2813 Yeu
299-820- 1 9/11/57 17 e

i e
Hetch Drilling Co.
699-30-65 127 7/11/57 k50 Yes
699-32-70 108 8/ 1/57 350 .
639-10-k5 380 8/15,57 3% -
299-W13-2 300 8/23/57 300 ="
295-3119-3 303 9.20/57 303 "
299-W2l-1 352 9/6/57 352 e
-W22-21 00 /18, 5 i o
295 "';jﬁ"’ 9718, 5t E‘h&;‘i—'

Driliing crews of tiw U.5.5.3. coupisted five weils 37 the CA-T30 Lrilliing
project during the third quarter of 1957. The ariginal coatract calling for
13 test w_ lls to be drilled by the U.S5.0.8. was revised to bring the tutal to
15 {12). Tus nutter of wells nov completed is 12. The total fostage drilled
to date ig &,070.

The Batch Drilliag Company has completed 15 wells coa the CA-TOO Arilling protect.
Jnese welle ropreseat a total footage of 4,200 feet. A loss of arfraxirascly one
ronth Arilling tiee resulted from faulty welds fn well casing receivea Troam the
concacturer,  However, the Hateh Drilling Cocpany is etlll elightly alcad of
the time pcheduls sgnecified in the CA-70C Contract.
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