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CHEMICAL EFFLUENTS TECHNOIOGY WASTE DTSPOSAL TNVESTIGATIONS
JULY, AUGUST, SEFTEMHER, 1957

DNTRODUCTION

The Chemical Bfflusnts Tezhnology Operstion le ecalpned to Investigate the ralla-
logical aspects of environmental contamination resulting f1om plant effluents or
from potential process disssters. This report is primar{ly concerned with plaat
apsistance research in the field of waste disposal during the quarter July, August,
Ssptember, 1957.

The ground-water monitoring data utilized in this report vere obtained fron well
wvater samples. Thuse samples are collected routinely by the Reglonal Monitoriing
Operation and analyzed by the Radtologicel Chemical Analysis Operstion,

I. INTERFRETATION OF GROUND-WATER MONITORING DATA

200-Fast Area

Test wells monitoring the ground water and contained contaminants in and
adjacent to the 200-Eaust area ehowed no significant change during the
pogt quarter. The extent of cou’mi?e. ¢d ground water mavement is showm
in Fig. 1 by outlining the 1.5 x 10 /uc/cc limit for gross beta activity.

Low-level contamlnation, reaching the ground water in the vicinity of the
2i6-5Y und 210-B crib siles, moves westvord down the hydraulic gradieat.
Weat of the 200-Fagt area fence this contaminated ground water intercepts

a buried, north-routh trending channel of highly nerueable sands and gravels.
In this channel the ground wntcr moves to the north and south.

Fig. 1 eisc shows the exent of ground-water costanination from the 216-A-8
erib. Toir crib is located directly east of the 200-East area and receives
condensat: from the 241-A Tank farm.

Regults from isotopic analyses made on ths ground water beneath the 216-BY
c¢ribs continue to shovw the presence of CobY in coacentretions exceeding

the maximum permissible concentration in drinking water for nonoccupatiozal
consumption. The concentration of this isotope in the grouna ter has, hov-
ever, shown a gradual decrease from 1.5 x 10'6duc/cc to 5 x 10- K:c/cc.
continued decrease in the concentration of Cob® is expected as the amouat of
liquid wastes from these cribe draining into the ground water decreases.

Figgion pr(idpc-t analyses showed no detectable concentration of radioactive
or Cs+3( in teat vells monitoring the cribs within the 200-East ares.
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Uround-water Contamination from the 200-East Area Crib Sites.

///

|+ Gable Moun

Fig. 1

§ Contamination patte.n as of Beptember 1957 depicted ty
m outlining the 1.5 x 10’7/uc/cc ground-vater contaminaticn
imits,
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Radjoactive liquid wmates reaching the ground wvater from cribs located
in the 200-Mest area showed no sigaificent change in the rate of move-
ment from that of the last quarter. However, four new roatitoring wells
driiled in the soulheastern section of the 200-West area provided suffi-
cient dats on the ground water to indicate that the ground-water con-
tarinated by the 21G-WR cribs is core extenafive than previgusly thaught.
Fig. 2 shows the location of the four new wells and the ground.water
contomination patterns in the vicinity of the T-plant, Redox plant,

and east of the 210-WR cribs. For tonparative purposes Fig. & also
shows the previous quarter's contasination pattern, east of the 215-WR
cribs, supericposed on thig quarter's map f1).

Well 299-W22-2, located adjacent ta the 214-8-1 erib, showed positive
5r% concentrations in the gcround water for the f!fth consecutive roath.
The activity deasity of 8r in this well recained spproxirately 1.0 x
10-6 e/ee. No other samplesa frox monitoring wells in the 200-West area
contdined detectable concentrations of either radiostrontiun or radio-
cesium.

IT. PILANT WASTE DISPOSAL PRACTICE

Chemice.l("h'oces sing Depertment

Eleven batches of waste huve been processed by CPD in 200-East aras
since in-farm ecavenzing waf resuzed in March, 1957. Seven batches
containing Co°CQ concentrations above the recommanded critbable lirdt

of b x lo-bf.lC/CC, and two batches demonstrating poor cesium soil ad-
sorpti,) chdracteristics were diecharged to the 216-BC epacific reteatioa
treachea. Twe batches meeting crid disposal criteria were disposed of
ta the 210-BC-o crib,

The monitoring and test welle requested in HW-50170, Tast Welle --
216-BC Crib Area  (5), has been delayed due to tie-up of coastruction

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

Fiznal anolysea of molature losa fren a bed of aluninosilicate gel placed

on top of a soil column indicates that a one-foot thick layer of gel will
loge sufficient poisture to wet five feet of soll to its specific reten-

tion capacity. The final gel was L5% vater by weight and occoupied a vol-
uze of approxirately 30% of the original velume. The relatively high loss
of moisture to the goil indicatea that successful disposal of coating re-
woval waste 63 8 gel will need to satisfy one o possibly toth of the
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Growid-water Contaxmdnation frox the 20Q-Wa2st Areas Crit Sites

Gable Mountain ,

oIt ]

T-8warp

T2AU-wWHelrils

@299-1:31-1\\ '

Contamination pattern as of Septeczber 1957 depicted by out-
1ining the 1.5 x 10-7 /uc/cc gromad-water coatasination lirits.
The 1.5 x 1077 ,uc/cc ground weter contaminatisn izt as of

June 1957. S
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following conditions:

1. Essentially all of the radioactivity (greater thas 99%) will
need to be held in the gel,

2. Radioactivity {n moisture lost to the sotl will need to be near-
ly completely adsorbed by the soil lmmediately under the gel.

Approximately 200 gallons of gelled "cold” aluminum vaste wvere dis-
charged to & pit east of the 300 Area on Septerber 2b, 1957. The
disposal, which was conducted at an average dlscharge rate of ten
gallons par minute » 6pproxirated the rate at which coating waste ig
produced by price separation plants. Good in-line continuous mixing
and discharge achleved at both kigh and low flow rates resulted in

the formation of & firx Product having a gelation time of about 1.5
minutes. Localized gelation in the =ixing nozzle was noted in several
instences, but did not interfere with eixing or purping. Additional
samples and measurements will be taken during the next several ronthe

A study wvas made which investigated the Possibllities of extending the
studies on the coating waste gelling process to include high level
wastes, The work was Primarily directed towards defining a few of the
problens that may be encountered, the variables involved, and outlining
any studies that should be inftiated. Document HW-51182, Therwal Con-

siderations In The Disposal of Gelled High Level R.lioactive Wastes (7),
wag issued.

Fuels Preperation Departrent

EW-52401, Dilution of 300 Area Uraniur Wastes Intering the Colurbia
River, 1ssued September 3, 1957 {3), defines the extent of dllution
afforded 300 Arca uranium wastes by the Columbia River. Analyses of
river water and waste poad samples showed that the uranfum concentra-

tion in the river at the Hanford boundary is less than 1/500th (eseentiml-
1y background) of the conzentration in the pond.

Irradiation Proce ssing Department

Efforts to evaluate the disposal aspects of Turco ‘0306-8, when used aa
a decontanunnting agent for the internal surfaces of & reactor's rear
face piping, continued. In order to rmke thig evaluation, help was
solicited and received from 8everal organizations.

Aquatic Biolngy Operation determined that the disposal of the spent
cleaning eslution to the river would have little or no effest on the

* DECLASSFED




local Chinook salmon. The water treatment laboratory of the Irradiation
Proccoaing Departrment determined that the Turco would have no effect on
either the Processing of the coolant or the Quality of the coolant of
reactors downstream from the relesse point,

The Irradiation Processing Department initinted a trial dacontamination
at 105-H on Septerrer 23, 1957, which was supported by a disposal evaly-
ation program, Thia program consiszted of monitoring the effluent during
the cleaning operation with a pH meter and sarpling of the effluent and
the river. fThe disposal methed used depended on river dilution to re-
duce the concentrations of both the radioastive material and the chemical-
1y toxic raterial to insignificant levels at sources of huran drinking
water downstear. The sazpling and anal;tical Plan was deviged to perrit
¢orparisor. of diapogal tonseguences of the cleaning operation during a
reactor outage with the disposal consequences of normal operating re-
actor's coolant. The results of this dispesal evaluation Program are
expected to be reported in gone detail {a a docurent t> be 1ssued in

mid November,

A single experiment was performed to estirate the uraniur preseat on
the exterior of fuel elerents, and thereby evaluate the uraniun ag a
potential source of Np2$9 in reactor effluent. The lirited data show
that about 3-4 microgrars per slug could be reroved by leaching with
nitric acid. About one microgram per slug vas removed bty swabbing
with a vet paper towel. Calculations from these analyticel results
indicate that uranium from the slug surfeces is making relatively
little contribution to the Np239 in the effluent.

A program waes initiated to determine the influence thet cladding fuel
elements with M-388 alloy would have on reactor efflueat activity. fThis
alloy haa Blightl, more nickel and iron than the standard 6lloy used
for Jacketing Haunfopd 3lugs and s belleved to be more resistant to
intergranular corrasiosn, a cause of ruptured slugs. Changing the

slug cladding might ckange the characteristic process tube holdup

time of perent isotopes {n the coolant or change the corroaion products
in the effluent. Efflaent sampling taps were installed on two Process
tubes at 105-KE. Bcth tubes were charged on July 8, 1957, one with
M-368 slugs and the other with Hanford regular slugs. The tubes are
scheduled for discharge on October 18, 1957. Effluent sanples (5 pairsg)
have been and will be telen Pericdically in the interim and analyzed
for twelve different 1sotopes or taotopie groups. Although the ana-
lytical work has not been completed, initial results show no significant
difference [n the concentration of any of the isotopes in the two streams,
which i{ndicates that the change in cladding had little effect on efflu-
ent activity,

As a firet gtep in Planning experiments designed to produce data on
fraction of fission products released in eveat of a reactor dicaater,

. Y
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III.

a literature survey was made to determine the extent of present knowledge
in this field. The survey is belng issucd as & formal report, HW-52753.

An experimental procedure was scoped and the proposed methods were dis-
cupsed by interested parties. laboratory equipment required for the
teats was ordered.

TABORATORY EVALUATION OF WASTES

Soil column experinents continued to be the primary basis for laboratory
evaluation of plant wnsies. The emphasis of laboratory effort was shifted
to a study of capacities of crivs and underground caverns currently receiv-
ing wastes from the Purex and Redox plants. Sacples of seven batches of
scavenged waste were tested in tes laboratory. Because the soil is virtu-
ally ineffective for removing Co~- a waste is usually not dischargad to a
erib unless this isotope is reduced by scsvenging to a concentration be-
low & x 1077 me/ee. During the "use™ test of the 213-BY crids (7) this
concentratiod limit is increased by a factor of ten to a value of & x 10"'

,uc/cc- Five batches of the waste were disquaiified for crib disposal as

& result of ColC concentration. They eare listed with their Cov0 concen-
trations in Teble I.

TABLE I

SCAVENGED WASTES TOO HIGH IN Co’CFOR CRIB DISPOSAL

Batch No. Cnoo [na for
1. 13-10%-102 BY 5.1 x 1073
2. 1b-119c-102 BY 3.5 x 103
3, 17-111C-103 BY 1.9 x 107
k. 1B8-111C-103 BY 4.8 x 10‘,{
5.  19-109C-101 BY 4G x 107

-

Thne ¢vo remsining batches of scavenged waste met the Cow requirement.
Lavoratory coluwmn tesis showed that these demonsirated sufficient strooti-
um and cesium adsorptlon by the coll to warrant crid disposal. Celcula-
tions showed that both batchres consumed only a srall part of the crib ce-
pacity. More than twe coluwn volumes of one batch and more than four
colunn volumes of the otner passed through laboratory 8-il columns before
breakthrough occurred. Table II is a gumary of these results.

TABLE II

216-B0-6 CRIB RECEIPTS FOR THIRD QUARTER

Batch No. Yol-gal. Calculsated Capacity in Column Volume Units
cs3t srX
oo 15-112C-101 BY 450,000 > 2 >2
7. 10-100C-101 BY 245,000 > h >4

DECLASSIFED
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Four cribs at the BC disposal site including 210-BC-2, 3, 5, and 6, are sima-
lated in duplicate by %0 er. x 1.9 cm. standard laboratory soil columna.
Batches of waste that have already been disposed of through these cribs

were mymthesized in the laboratory snd discharged to these coluzas. Crib
nunbere 1 and 4 were omitted bocause the quantity of CofO which these {n-
stallations have received i3 not known, thus making them less valuable

thun the others for the covalt “use™ test. Morcover, these four cribs

still mmve a much grealur cupscliy than 1l requiced to recelve the re-
maining Bcavenged waste. Teble IIX gives the disposal history to date

for the active cridbs.

TABIE III

SUMMARY OF WASTE DISPOBAL TC BC CRIBS THROUGH THE
THIRD QUARIER 2957

Heasured Voluce to

Froaction Breaxthrough
Bateh Ho. Crib No. Vol-gals. Col-vol. _{Colupn Voluce)
csld7T  £rP

27-106 BY b} 577,500 b 3 3
22-110 BY i 550,000 b ;e 1
23.107 BY 1 591,250 .15 3 3
24-108 By 1 572,000 .3l 3 3
30106 BY 2 580,250 .15 3 3
31.107 BY 2 24,750 .06 ? 3
32-108 BY 2 583,000 [pLY 2 3
22-112 BY 3 519,750 |13 3 3
31-107 BY 3 513,500 .13 2 3
6-112C-105C 3 kk5, 500 N1 1 3
1-112C-109C L k52,400 Q1 1 3
2-109C-101C L 437,250 1 1 1
25-110 BY 5 547,250 214 3 3
26-106 BY 5 558,250 L1 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
15-112C-101 BY 6 450,000 W11 2 2
16-109C-101 BY &6 245,000 .00 4 4

Current schedules call for completion of the scavenged weste prograz by
the ead of 1957. As a result it was posslble to put more effort on the
eppraisal of capacities of disposal feclillities recelving other wactes
generated at the Purex and Redox separations plants. Muitiple colum
tests of Purex A-8 are being continued. Interpretstion of soil column
data wus accomplished by extrapolation. It was found that the logarithm
of the volure of effluent Ils & linear function of the cumulative normal
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distribution of C/C,. Thus this extrapolation became oY possible use.
Initial calculations indicated that the Purex A-8 crib might not be
usable beyond January 1958 (9). A study of the effect of such varia-
bles as temperature, component concentratlions, flow velocity, nature

of soil, ete. on the uptake of radioisotopes by the soil 18 in progress.
A more reliable basis for calculeting crib capacities may be developed
from the results of this atudy {10).

IV. REGIONAL HYDROLOGY

Fig. 3 is & map showing contours on the water tuble &3 of June 1357.

Ao shown, points A, B, and C are wells located neas thse T, U, and B-
svamps, respectively, which thus monitor the known peaks of the 200-West
and 200-East ground.water mounds. This map maey be compared with the con-
tour map of October 1956, I'ig. 4. The peak of the 200-West mound at well
B has resched approxima’s equilibrium et an altituds of about L7S feet
above mean ges level. 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 cooling wvater discharged to the T-ewvamp. The scuthern

part of the 200-Weat mound hes flattened out, influenced probebly ty

the burled extension of the Yakira Ridge whieh locelly rises above the
water table and impedea the southward movement of the ground weter. The
peak of the 200-East mouad 18 now defined ot an altitude of over L17
feet as deternmlned in & recently surveyed well located sbout 1 mile
south of well C. The water level in well C has risen sbout 5 feet.

The form and extent of the zone of gediments artifically saturated

by plant effluents which reached the water table between Januery 1G4k
and June 1957 are shown in Fig. 5 by contours representing lines of
equal ground-wnter rise. These changes are ascribed entirely to plany
operations. The total voluwre of vediweuts thus affected was datermined
Uy graphical intagration to be roughly 62 billion cubic feet. Assuxing
all of ihe process effiuent wasted to ground since 1944 iw still ¢n the
depicted zone {none discharged to the Columbia River), the above volure
of sediments wus selurated with abou’ 30 villion cellons of wvater, or
about & billion cudbic feet, Thus, the aversge witted porosity of the
sediments is approximately 6.k percent. Carrying this procedure fure
ther, it is estimated that those sediments affected by the 200-Eaat
ground-water mound have an average 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 characteristics of Hanford
aquifers (8), five additional pumping tests were completed. The draw-
down-recovery data were interpreted graphically and the results are
included in Teble IV which summarizes the resulis of all tests cutpleted
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to date.
TABLE IV
Aquifer Tran3missibility Permeability
tested Well No. {epd/ft) {gpa/£t?)
{A) Ringold formation
lower cley portion 699-40-33 1,600 10
Middle conglomerate #699-47-35 3,000 150
199-K-10 34,000 100
Upper silty portion  (99-71-72 35,000 R0
699-40-24 210,000 1,k00
(3) Mixed aquifers
Uppermost Ringold and 199-F7-1 59,000 3,900
lowermost giaciofluvia-
tile . *799-77~5k 318,000 4,500
{C) Glacio-fluviatile de-
posits (99-62-43 350,000 12,700
0699-05-50. 480,000 13,700
“099' 31'30 15850)000 2u ’ L0
#5699+ 14-27 2,000,400 52,600
#599-24-33 2,900,100 64,500
699-55-50 3,000,000 60,700

#evly reported

It 1s obvious that the hydraulic characteristics both *within a given
agquifer and between different aquifers differ widely., EFowever, crders

of magnitude for permeability are indicated for particular strata vhich
permit correlation with other geologic and hydrologic data for the identi-
fication of areas of rapidly woving ground water.

Fig. 6 is a map showing the general direction and averags rate of ground-
water movement by vector arrows. These are Yased on hydrologle and hy-
draultic data which lnclude the June 1957 contour map (Fig. 3), determine-
tion of an average cffective porosity based on the newly esturated zone
of sediments (Fig. 5), determinations of permeability (including those in
the sbove teble), and the results of & fluorcscein trecer test. Arcas of
imnediute concern are those shewing rapid ground-water movement ecastward
along the northern flank of Gavle Mountain and southeastward from 2u0-Euat
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V.  WELL DRILLING SWRLRY

TABIE ¥
WELL DRILLING SUMMARY

Third Quarter 19°7

U.5.0.8.

Well Ft. Drilled Finished Total Feet To Watert
699-32-72 330 7/30/57 580 Yes
299-Wo-1 w0 8/5/ 57 476 we
299-¥15-86 1hh 8/14 /57 pLAN No
299-2235-3 283 8519; 57 283 Yes
299-£20- 1 9/11/57 1% we

%55 e
Hetch Drilling Co.
699-30-65 127 7/11/57 kso Yes
699-32-70 108 8/ 1/51 350 e
699-10-i5 380 8/15,57 3% "
299-W19-2 300 8/29/57 300 -~
299-W19-3 303 9.20/57 303 .
299-W21.1 352 9/6/57 352 e
299-W22-21 300 9/18, 51 bS] "
RAa) 25438

Drilling crews of tie U.5.83.3, complsted flve weils of the CaA-780 drilliing
project during the third quarter of 1957. The original coatract calling for
13 test w lls to be drilled b the U.8.0.8. was revised to briag the tutal to
15 (12). Tue nuzer of wells now cormpleted is 12. The total fostage drilled
to Ante i8 5,070,

ne Bateh Drilling Company has completed 15 wells on the CA-7O00 drilling proltect.
hese welle represeat a total footage of 4,200 feet. A loss of arfroxiraielr oae
zonth drilling tim resulted from Zaulty welds in well casing receivea fron the
aonl'ucturer,  However, the Hatch Drilling Company is etill slightly aticad of

the time pchedule sgnecified in the CA-700 Contract.
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