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HANFORD ATOMIC PRODUCTS OPERATION
RICHLAND, WASHINGTON

PRELIMINARY REPORY S

*This report was prepaied only for use within General Electric Compony in the
courwe of work under Atomic Energy Commission Controct W-31-109-Eng-82, Any
views or opinions expressed in the report are those of the authors only.”

LEGAL NOTICE

This report was prepared as an account of Government sponsored work. Neither she United States,
nor the Commission, nor any person acting on beholf of the Commission:

A.  Maokes ony worranty of represenistion, sxpress or implisd, with 1espect 10 the accuracy, tom-
pisiansss, o1 usefuiness of tha information contoined in this raport, or that the use of tay information,
apparatus, method, or process disclosed in this report may not infringe privately ownad righty; or

8. Assumes ony liabilities with respect to the use of, or for damages resuhing from the use of ;
any information, apparotus, method, or process disclosed in this report. !

As vsedgp the cbove, "person ocling on beholf of the Comminion® includes ony amployes or
controctor of the Commission 1o the eatent thot suck empluyes of controctor prepores, handias or distrib-
utes, or provides occess 1o, ony information pursvant 1o his employment or controct with the Commission,
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CHEMICAL FFFLUENTS TECHNOLOGY WASTE DISPOSAL INVESTIGATIONB
APRIL, MAT, JUNE. 1957

INTRODUCTION

The Chemical Effluents Technology Operatiun is assigned to investigate the radio-
logical mspects of environmental contamination resulting from plant operations or
from potential process disasters. This report is primarily coucerned with plant

spsistance research in the field of waste disposal during the quarter April, May,
and June, 1957.

The ground-water monitoring data utilized in this report were obtained from well
weter samples. These samples are collected by the Regional Monitcring Operation
and anslyzed by the Radiological Chemical Analys!s Operation.

I. INTERPRETATION OF GROUND WATER MONITORING DATA

O
200-East Area

Cribbed radiocactive wastes reachiry the ground water unde:lying the 200-East
ares continua to move yestward dovn the hydraulic crsdient. Immodiately west
of the 200-East area fence the contaminated ground water intersecta & mwure
permeable zone and spreads to the north and south. The approximate extent
and direction of this spreading is shown in Figure 1. This figure also

shows the lsolation of the A-8 vastes underlying the Purex ares. Ths limit
stown in Pigure 1 is defined by the 1.5 x 107 mc/ec total beta coucentra-
tion. The arrows indicating the general dircc{?on of movemant are based on

nitrate loan concentrations observed in the ground water shead of the contamina-
tion front.

Figsion product analyses shoved no detectable concentration of radicactive
8r™ or €s137 {n test wells moaitoring the cribs within the 200-Bast Area.
However, water samples taken frop wells located adjacent to the BY disposal
site revealed the presence of Co in the ground water in concentrations up
to 1.3 x 10°3 me/ec.  The maxirum permissible concentration of this material
in drinking v&:er for non-occupational consumption is & x 10°5 ¢/cc. These
high Cot0 values result from TBP scavenged wastes dralning frod the BY eribs
into the ground water. The ex!stence of significant amounts of Co0 {n the .
form of an anlon complex in these wastes was discovered early in 1956. In

(12).
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Ground-water Contamination from the 200-Rag

W

Goose Egg Hill1(>

Rattlesnake Hills

Pigure 1.

Contamination pattern as of June 1957 depicted by outlining
the 1.5 x 10‘7/.xc/cc ground-water contamination limits.
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Wells drilled ad)acent to and down-gradlent froz the 216-A 8 erid con-
tinue to show high gross beta concentrationa {$ x 1072 ne/ec) {n the

ground wster. No breakthrough »f long-lived isutopes fnto the ground
vater hag beaa ghgervad.

200-Wept Area

e et e i s

Results from test wells in the vicinity of the Redox area Indicate
coataminents reaching the ground water from the 216-S-1 and 2 cribs,
are probabiy moving southeastward rather thon ecastwerd as previously
thought. This observation 13 based primarily upon results from wells
299-W22-8, 209-W22-9, 299-W22-19, and €99-35-70. (Bee Fligure ?).

VWalls 299-W22-8 and 299-W22-9 are located 1000 feet east of the 216-S-1
and 2 cribs and down the ground-water gradient. These wells have shown
no detectable concentrations of beta-garma emitters in the ground water
for the past three months. However, the sctivity density in well £€99-35-70,
located 3000 feet east of well 299-W22-8, hag been es much as 25 tices
higher than the detectable limit. Moreover, annlyses from well 299-W22-19
show beta-ganma emitter concentrations aa high as 1.7 x 1077 c/ce. The
provable source of the radioactive material noted in well 695-35-70 is the
216-%it eribs locatad approximately 4,500 feet northwest of this well. The
probable source of the activity in well 299-W22-19 {s the 216-5-1 gnd 2

. cribs or the 216-8-7 crib. These cribs are located approximately 3,000
feet to the porthwest. The southeastward wovemeat of thege wastes in

the ground water increases the distance that these contaminants must
trevel through fine material.

The ground-water contamination pattern in the vicinity of the T-Plant
showed no significant change.

Well 299-W22-2, located adjacent to the 216-8-1 crib, sbowed positive
8r%0 concentrations in the ground wuter during this quarter. The activity

density of strontium-90 in this well is 1.1 x 10 °/uc/cc. It wasg pre-
dicted that Sr¥ would precede €el37 1n the ground/water at this site
bacauze of the dow pH of wastes discharged lu tuis site. However, 1in

vost cases Csi37 is the first long-lived isotope expected to appear in

the ground water. No other sumples from mronitoring wells in 200-West
area contained detectable concentratioas of long-lived isotopes.

S
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Ground-wnter Contamination from the 200-West Area Crib Site
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Flgure 2,

Contamination pattern as of June 1957 depicted by outlining the
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E§§§§;§§ 1. x 10'7,uc/cc ground-water contamination limits.
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PLANT WASTE DISPOGAL PRACTICE

Chomicanl Processliiog Depeatlaomnt

In-farm scavenging operaticns at C-Farm staried on Rarch 31, 1957. T:ze
Pirgl ihirve talonges of 32avangod supsétaates wege fowid Lo Le unsuitable
for cribbing. Two of the bat:les coitained Co'Q in conzentrations ap-

preciably greater than the recorpended critbable test lizmit of 4 x 10-%
pe/ce. ang the third baten drmonstrated poor cesium adsorption in soil

‘colurn tests.

A protest proposal (10) {asued by the Chezmical Proceseing Department re-
qeats tesy wells at the 210-80 Area for use {n monitoring test disposals

of nigh cot scavernged wustes. These wells will provably not be avallarle
for gampling until early 19°3. Chemical Processing Department has tean re-
quested to delay disposals to the 210-BC crid site as long 85 poasiltle so
tlat test wells can bte drilled and hydrological testing perforred before the
wiotes eater the regional ground-water table.

Document HW-50132, "Proposed Use of Test Wells to be Installed ss Part of
the High Co%0 Scavenged Wa:te Dispc:al Teat,” was issued May 7, 1957. It
outlines the proposed geoclogical and hydralogicrl teste, and epezifies <the

R

monitoréag and analytical requirements concerned with the test disposal of
high C>~~ scavenged wastes. '

A gix-inch diameter s0il column capped with a one-foot layer of aluzinssili-
cate gel is being studied to determine maisture loss from the gel to the
soil. After thirty days, the scil wvas vetted to a depth of 47 inches.
fxanination of the gel, which nov occuples only about 40% of its original

volume, indicates that & conslderable amount of free motsture is s8till avail-
able for removel by the soil.

Three huadred galluas of sodiun ellicate have been received, anu twe centri-
fugsl pumps with motors have been ordered for use In field test disposals
of oluminosilicate gel. Pressnt plans are to conduct "cold”™ disposal tests
east of the 300 Area to obtalu rixing and molsture-loss data.

Document HW-50198, ™Econcuics of Disposing of Coating Waste as & Gel -- Pre-

lim{nary Estimates,” was {ssued on May 1b, 1957. It concluded that the cost
of gelling and disposing of one gallon of costing waste wouid be about 3 to

W

14 ceats.
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A sample o1 ground water from well 23J-ER3.4, locsted near the 216-BY
s:avenged waste crib site, wan analyzed for free cyanide ica (CN-) when
it was suspected that ferrceyanide salts used in the wmate scavenglng
operation might not be completely removed bty the soil. Free cysnide

concentrat{ay vae less trhan 0.5 ppm. Previcus samples frox the sama

well were reported to contain a3 much as 230 ppm cyanide, but the ans-
lvtical metaod then uased would bave converted ferrocyanide to cysaide.
Tae current result, which is cn the order of MPL for cyan:da, is not
t2lieved 1o te cf sericus concern. However, the presence of craaide
ion, nitrate lon, and poasibly other toxic chemicals in significaat
concentrations in ground water exrhasizes the necessity €or evaluating
cunexical toxizity of efflueats as well as radiological toxticity.

Docuzent HW-51026, "Leak Detection, Underground Storage Tanks,"” Juse 20,

1957, presents basic data for possible appiication in establishing leak
detection systexs for 200 Area radicactive wvaste storage tanks.

Irradistion Froceseloy Departweai

The Irradiation Processing Department, because of poteatial preduction
loascs, bad requested relmxation of the specification prohibiting sum-
r purges. This restriction was based on the principle that no pre-

ventaole river disposal of P32 snould be alloved during the pericd of
toe year whea the accusulation of the {sotope in whitefish flesh wvas
4t a maximus. "Hot purge” eflluents ra hA\c up to tveaty-five times
the norzal effluent coantentratioa of pi2 cuzent EW-50¢01, "The Ef-
fect of Purges wren Hiver Texperature Exceed: 15* ¢," was issued. This
docuzent supplied the basss for permitting a zaximum of ten purges dur-
ing the iate swmmer snd early fal). It also specified that purge efflu-
exte during this seascn bte snslyzed for P32 in order that o periodic ap-

raisal can be made of the effect of purges. It 18 estizated the concen-
tration of P32 in the river wiil increase less than three percent, during
tae critical yperiod, ms a result of the relaxation.
uiv has contizued on the disposal aspects of using Turco %306-B as a
:c.t““‘ﬂu.. .6 ngenl for internal cleanlng of reactor rear Tace piping.
e objest of tune decontawination {s to reduce discharge area exposure
.tes.  Trhe Irradiatton Proceseing Department is developing & methsl of
wlecting the cleaning soluti:on into the rear croxsheaiers without send-
=4 the reageat througn the process tubes. One disposal aspect investi-
gated was the effect the passage of clesning solution through the retention
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tasin wuld have on the extraction of hacardous fisslon products fre=m

the tasin sludge. latoratory resuits Indicate toe release of stroatium
is5i0pes to the cleaning sclution 13 sTout tventy tiresd thae asount re-
leased to normal efflu=nt water. izie the eaperiments vare designed to
previde on iadicaticn of the uaxigmuxm 27&8l%, 1t WRE Isacludel LLAT the
actual cleaning operatioa woruld nuct cause sigaifiiant increage of fission
producta from the basin sludge being seat 1o the river. Plant scale tests

for cleaning are planned for the next r=riod. Sazpling and anslytical pro-

grams were developed to eveluate dispo3al conseguences Tre prograzs will
include collecting data Teistive to toxicoleogical effects on dringing
weter, 10 adverse effects 0a dowastreaz vater treatzazt processes, as

well as the radiological effents.

IAKORATORY EVALUATION OF WASTES

The relaxing of the covalt specifications during the use test of crids
tn 216-BC (S) from one-teath MPC (4.0 x 10-% mucjce) to MPC (4.0 x 10-4
c/ce) qualified three of the six scavengel Umstes froa the Uranium Re-
covery Plant examined by CEIT for furthar cridb disposal coasidersation.
The standard 40 cm soil column tests, however, indicated that two of the
three could not be cribbed oz the tasis of the Cs breakthrough. These

results are summarized in Tadle 1. The volume capacity for stroatium
ir_also showm.

Table I

Soil Capacity for Uraniun Recovery Plant Wastes
With lesgs than MPC 1n Co®X

Batch No. 0960 e /ce Estizated Cupscily - Coluwwn Toliuiss
- T Cs ST
54-106-BY 3.6 x 10°% > 2 and <3 3
9-112¢-102C 1.2 x 107} <1 >3
12-112C-106C 1.1 x 107 <2 >3

Table II gives the same iaformation for the batches vhich vere too high
{n cotalt to recommend for ¢rib disposal.

-~ DECLASSIFIED -
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Batch No.

55-106-BY
56-107-BY
57-110-BY
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Table IY

Soil Cepacity for Uranium Recovery Plant Wastes

0060 c/ee Estimated Capacity - Colum Volumes
‘ Cs Sr

8.3 x 107 >3 >3

5.2 x 1072 <1 >2ad <3

1.0 x 1073 >3 >3

The poor renoval of Cs from this wvaste was not unexpected in viev of the
relatively high salt content vhich is evidenced by the magnitude of the
specific gravities. Table III gives ths distribution coefficlents (xg)
for the "standard” 200 East soil, which wvas used in the columa runs. The
specific gravities of the batch is given vhen known,

“t(!b Na,

5k-106-BY
9-112¢-102-C
12-112¢-106-C
55-106-BY
56-107-BY
£7-160-BY

Table III
Distribution Corfficient end Specifiec Gravities

tor Uran i levavary X'mi;_t_\luat-

Kj for Cs §d~f0r 8r 8p. Or.
10-5 5105 . memes
6.0 35.0 1.22
10.7 53.0 1.33
53 7n e
12.5 28.5 l.21
13 >100 —eena
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Iv. REGIONAL HYDROLOGY

During the se~nnd quarter of 1957 the Purex operation disposed of an average
of 9.8 mgd (millions of gallone per day) of liquid waates tc the B-swvoxp scd
to cribs. The aversge for the first half of 1957 of 8.7 mgd is an increase

of 2.4 ngd over the average for 1956 of 6.3 mgd. Consequently, 1t {s esti-
wated that the 200-East ground-wvater mound, at the point of reference, will
continue to rise during 1957 somevhal above the predicted altitude of 412 £t
above mean sea level {1). This will increase slightly the hydraulic gradients
froa the mound and concurrently the ground-water velocities. Since Decembder,
1956, the mound has risen 1.19 ft to an elevation of 412.1b ft.

Approximately 6 mgd of effluent is discharged to svamps snd cribs at the
"200-West Area. Whereas the underlying ground-water mound continues to fluctu-
ate, 1t appears that the mound is approaching hydraulic equilibrium. For
exazple, the water level beneath the northern part of area declined only

0.80 ft during the second quarter ss compared to & 1.75 fi decline duriug

the first quarier, and tne pesak of the mound beneath the southwestern part
‘0f the ares continues to fluctuate betveen elevations 475 and 476 £t above
sea level. Consequently, no significant changes are expected in directions
or rate of ground-water movement through the remainder of 1957.

In order to further defins the hydrsulic characteristics of Hanford aquifers
(ll), four additional pumping tests were conducted. The dravdown-recovery
- data were interpreted graphically and the results are included in the follow-
ing table vhich summarizes the results of all tests coxpleted to date:

Aquifer Well Trtnohissibility Permeability
Tested No. (gpa/rt) (gpd/112)
(A) Ringold formatioa
laver clay portion 699-40-33 1,600 10
Midlle conglomerate  199-K-10 34,000 %00
Upper silty portion  693-71-52 35,000 900
699"!‘0'21‘ 210 ’m l,hoo
{B) Ciacio-fluviatile
deposits 199-P7-1 59,000 3,900
699-62-43 360,000 12:700
699-65-50 480,000 13,700
699-55-50 3,000,000 66, 700

Obviously the hydraulic characteristics both within & given aquifer and
between different aquifers differ videly, However, orders of magnitude
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are indicated which permit further correlstions with other geologic and
hydrologic techniques to delinocate areas of rapidly moving ground water.

leveling sud taping of the wells in the BC crib and trench area shovw

that & small but definite mound with a maximum known elevation of 2 ft
underlies the area. 1If this is ceused by the 1 million gallons per

month of scavenged wastes discharging to the trenches, 1t indicetes that
the specific retention of the soll column is less than presently bvelieved.
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WELL DRILLING SUMMARY
TABLE
' WELL DRILLING SUMMARY
Second Quarter 1957
U. 5. G. 8.

Well Ft. Drilled Finished Total Feet To Water?
299-E13-19 €8 4/2/57 363 Yes
299-B33-21 17 L/4 ‘s 282 i
299-W15-5 159 L /11/57 599 .-
199-D5-10 28 L/16/57 28 No
199-D5-11 27 L/16/57 27 "
299-W19-1 301 5/2/57 301 Yes
299-E24-8 282 5/22/57 282 "
299-W22-19 450 6/4/57 Lso " -
299-W23-4 300 6/17/57 - 300 -
299-422-20 301 6/19/57 301 " .

1,933 2,933

Hetch Drilling Co. _

699-77-36 150 h/.2/57 150 Yes
699-71-30 150 L/15/57 150 -
699-83-47 150 h/23/57 150 ..
699-77-44 150 5/3/57 150 "o
699-78-62 150 5/16/57 150 "o
699-17-54 150 5/24/57 150 .-
699-35-66 450 6/12/57 450 “n
699-38-70 6/13/57 .-

Drilling crews of the U. 8. G. B. completed six wells of the CA-700 drilling
project during the second quarter of 1957.

Irradiation Processing Department in the 100-D area.

DERLASSFED

One additional vell wva3 drilled
under project number CG-648-1 and two shallov test holes were drilled for
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The Hatch Drilling Compeny has completed eight welis on the Ca-700 Drilling
Froject. The total footage drilled to date ie 2,400 feet. This representi
spproximately one-half the contracted footage drilled ia one-third of the
sllotted tims specified in the contract.
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