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INTRODUCTION .

The Chemical Effluents Technology ‘Operation is assigned to investigate the
chemiecal and physical aspects of environmental contamination resulting from
plant effluents or fiom potential process disasters. This report is primarily
concerned with plant assistance research in the field of waste disposal during
. the Quarter October-Novemper-December, 1957. L

. v
The ground-water monitoring data utilized’ in this report were obtained from well
water samples. These samples are collected routinely by the Regilonal Monitoring
Operation and analyzed by the Radiological Chemical Analysis Operation. >

1. DI'I'ERP.RE'M'!IW OF GROUND-WATER MONTTORING DATA
L]

Pigure 1 shows the probable limits of und-water contamination based

. on gross beta sctivity > 1.5 x 10-7 ce in_well water sanples. Also
shown are generalized contours on the water favle as of June 1957. The
genersl direction of ground-water movement is normal to the contour lines
in the direction of the downward slope.

200-EBast Ares

® & ]
The principsl, and potentiadk, sources of ground-water contamination be-
. neath 200-East Areg are centered at three general disposal sites; (1)
the 216-BY and 241-B crids, (2) the 216-A crids, and (3) the 216-BC cribs
and trenches. The first listed sites last received wastes in®December 1955.
o Nevertheless, wastes continue to percolate to the water table (dapth to .
- woter sbout 240 2ot baolow land surface), e maxiiuwi coucentration of 8.0 x 1077
. . c/ec being repgrted for.a ground-wster sample from the site. . The low-level
. g contaminants reaching the watep table beneatll the B- and BY-sites move west-
ward and southwestward down the hydraulic gradient imposed by the 200-East
ground-water mound. (See "A", Figure 1). West of 200-East Areacthe water
o table occurs in permesble glacio-fluviatile.sands snd gravels, and contami-
LIPS nants reeching these sediments tend to move chiefly southward end somevhat
southeastward. Extrapolating this movement to the future indicates a po-
tential Junction with the Columbia River near the 300-Area, but only after
gesignificant lapse of time. The area "A" depicted in Figure 1 podsibly
merges with Area 'D" as shown (see below).
[

® . .
The 216-f cribs receive Purex process westes which infiltrate to the water ™ -
. table end result in the conteminated zone "B" shown in the figure. Three-
fourths of the 7,900 curies discharged to these facilities has gone to the

216-A-8 crib which receives tank farm condensate and cooling water. Beneath

. - DECLASSIFIED
—— .




Area of* conta.ntinated ground water;
gross beta > 1.5 x 10'7Aac/cc .
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this crid (depth to water about 275 £t)°a maximm known gross beta concen-
tration for the period was 3.1 x 10-3 ue/cc, reported 12-23-57. The con-
taminated ground-water is moving sout styard.

. °
The 216-BC cribs and trenches receive TBP-Building and in-farm sca:
wastes, The December 1957 maximum average reported for gross bete concen-
tration in the ground water (depth about 340 f£t) was 1.2 x 10-7 pe/ec;
below the contamination limit plotted. .

. © .
Results from isotopic a.ng%ysea mede on well water samples from beneath
the 216-BY cribs show Co®© in concﬁntra.tion exceeding the Radiation Pro-
tection Standards MPC of %.0 x 10-% uc/ce. As of }2-9-57 the water from
one sed) analyzed 4.6 x 10-*. This/same well contained 1.3 x 10-3 Jee
on 5-6-57 and has decreased in concentration &ver since. Fission produdt
o 208lyses show no Setectable concentration of Sr% or Csl37 in test wells *

monitoring cribs®within 200-East Area.

QOO-‘ﬂest Ares .

Thers are fouwr zomss of contaminated 'erokm:l water benesth the 20p-West
Area. See Figure 1. The depth to wgter ranges from 200 to about 280 £t .
beloW land surface. Radicactive material from wastes have percolated down
to the water table beneath the inactive T-Plant facilities resulting in o
zone "C" with a reported maximum gross beta concentration of 1,9 x 10-5
/uc/cc on 12-3-57. The contaminated ground water moves northward and
aortheastwerd in accordance with the prevailing 'zwﬂ:w‘:lic gradient.

Py ®
The second zone, "D", with a maximm known concentration of 7.8 x 10°7
/cc reported fh October, lies beneath the 216-UR orib. As depicted .
Figure 1, zone "D" merges with "A". This configuration is based on the
lateral concentration gradient in three wells eest of the area. Conceatra-
tions reported in December 1957 for these wells are respectively, 1.6 x 10’6,.
l.;.s’x 107, and 2.5 x 10-7 pe/ee. . oo

L ]
* Zone "E" is conteminated by infiltrating wastes comprised of 241-8X tank

farm condensate to the 216-5X-1 crib and by D-1 and D-2 wastes to the
216-8-7 erib. . The maximum concentration reported duwing the quarter was
cﬁ:c on 12-3-57. The contamination fends to move generally

2.6 x 10~
. sgutheastve@d down gradient.
®

. L J

The fourth zone in 200-West Area, "P", lies beneath the 216-8-5 and 6 °
cribs which receive 202-8 process vessel cooling water. On 12-10-57 the
meaximm concentration of 2.6 x 10-7 /cc was reported. *This contamination
can be expected to move south and®sdutheastward. .

L

e
e

Sl
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II. PLANT WASTE DISPOSAL PRACTICE .

« ® has varied only,slightly from the originale76% while the moisture content

[
. Prelimd.na}y laboratory investigations concerned with theedrying of coating

* Eight batches d¥ waste were Processed through the in-farm scavenging

Fission product analyses showed that water samples from one well monitor-
ing the 216-8-1 and 2 cribs cdntained radicactive 8r in concentration
of 8.8 x 10-7 on 10-30-57 and 6.5 x 10- /ec on 12-10-57. No other
vells i 200-West Area contained detectaile concentration of either §r%°
or Cs+Jf,

cm . .
®

0060 Use Test o

*

operation this quarter. Although all of68he scavenged supernatant liquid
contained cribbable concentrations of Co » 8ix datches demonstrated poor
cesium adsorption characteristics » and one batch poor cesium and strontium
removal. These seven batches were discharged to the 216-BC specific retention
twenches? Batch«€0, which Yulfilled cribodisposa.l criterie, was disposed of
to the 216-BC-6 crib. e * .

* L

Coating Waste Disposal . e .

Observation of the aluminosilicate gel in the "cold" test disposal pit
east of the 300 Area has revealed that the volume occupied by the gel is
now about 60% of the ogiginal volume. Practically all of thi’s s
cceurred during the f£irst month following disposal. The material near the
¢ swface of the pit still retains the gel-like appearange and consistency
vwhile the material near the bottom of the pit has ‘becomg pasty in texture.
Corg samples obtained frqm the gel bed immediately following disposal showed
atfairly wniform moisture content ofe76% (wet basis). A gradual shift in
the molgturs dlstridution has been noted during the three months subsequent
to the disposal. The moisture cdntent of the gel at the bottom of the bead

of the gel near the surface has risen to 85%. The increase in moisture con-

fent near the suriace was at first thought to be due to condensation of water

vapprs from the air; however, the gel surface temperature of 46° p rules out

tl‘us possibility. Explorationeof the soil under the gel bed, to determine the

depth cf moisture penetration, is Planned fof Spring 1958.
L ]

waste by mechanical methods indicate that drum-drying of gelled coating :
weste may have practical application as a disposal metdod. The objectionable _
feature of undried gel disposal is the subsequent loss of contaminsted liquid
from the gel to the soil. Partial or completesdehydration of the gel prior
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L ]

° .
to disposal should el!mi.mte this undesirable characteristic. A small
drum dryer was constructed and will be operated to gva.lmte the feasi-
‘bility of this disposal method. o

High-level Wasfe Studies *

. L ]
A proposed procedur; for a laboratory-scale test to demonstrate and ob-~
. tain data on the self-sintering of gelled Purex high-salt and coating

. waste wag prepared. Utilization of heat generated by radioactive decay
of fission products to achieve self-sintering temperatures in wastes
contained in a gel matrix may have potential as an ultimate disposal
method. Preliminary investigations will bg conducted to determine pro-
portions of the various sofutions which®when combined will produce a

. o satisfactory gel.

L4 L
. ° . )
IFD .
] _.‘—' . b +* [
Decontemination of Reactor Piping )

[ ]
The waste ,disposal aspects of cleaning the rear face Piping at 105-H
¢ with Turco 4306-B were efaluated The pirposes of the cleaning experi-
® ment were to determine 1f this reagent could be used for improving con-
tamination and exposure rate conditions in reactor discharge aneas and
10, investigate possibl® problems arising from the disposal of the spent
cleaning solubion. Analytical results, of the reactdr effluegt wvater acd
the riyer water, led,to the conclusion that the cleaning operation caused
_no m’.jor pollutioh problem. The slightly higher, than normal concentra-
“tions of Fe’9, Znb5, and Wp239 in the F Area's water supply indicate that
* radioactie con'ta.mination of drinking water, of reactor areas downstream,
of theecleaning operation, is Potentially the most serious of the disposal
aspects investigated. It was recommended that future tests of this clean-
° ° ing method should prbvide for as slov a release of waste to* the river as .
is practical. Also, since the first cleaning test did not provide enough
data to permit thy formulating of routine disposal specification8 of the
spent solution, it was recommended that future tests be lmppor%ed by dis-

posal evaluation programs. o .
- [ ]

Docugent HW-53372 "Disposal of Decontaminating Agents for Reactor Rear
o ¢ Face Piping” (1), was issued. ©® .
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-In Reactor Effluents

Plans and arrangements were made to determine the uvence of seasonable
operating variables on the rate resctors release As’® to the river. Prw,}g
ous work ind{cates that As(® in the process water is the source of sll As(®"
in the reactor effluent. The operation of 105-B will be studied and all
samples will be taken at that location. River water and process water will.
be analyzed £dr As7’ by emission spectrometry methods. Sampies of sdditives.
used in treating the water will alsc be analyzed. The sampling, collecting-
of operstional data, and analytical vgrk will sta.rt in January end will pro
bly continue for about one year. As is of partitular interest because it"
contributes abouf one-hal? of the gastro-intestinal tract irradiation sustained
by individuals drinking Colunbia River water *downsiream from the mctor;
This study may lead to ways and means of reducing the release rate of As 6
without limiting reactor production.

Coolant Effiuent Digpm Fscilitiea . ¢

vithin five years. IFD submitted four proposals for altering the coolant :. '
dispogal facilities of which the proposal for a direct line frop the rewtor.
to the river outfall appeared to be the most fedbible. , This essentially
eliminaves the release of contamination slong the river shore, , sud conge-
quently it was recommended that this proposal be made the subject of a '
FY~1960 construction budget study. A recommendation was also made to usé
the present basin and cribe ss a Rypass system to accommodate off-stendard.
effluents (rupture and purge effluents in particular).  The nearly empt:
basing would have over two hours of effluent capacity and after a settl:lng_,
period tho oﬁ'-ata.ndud contents would be sent to the eribd. .
P [ ]
FrD . . . ’

Uranium Oxidation and Fission Product VolatilizntioneExperiments ,

L] [ ] .
Preparations continfied for the high temperature uraniwm oxidation and fission
produc, volatilization experiments. All equipment was received except for
the furnaces. The Burrell resistanceq furnace was rescheduled for January
delivery. The high frequenty converter for induction heating will probadly
be received in the second quarter of 1958.

L

Two hundred natural uranium specimens were prepared for tie testa They = "~
measure 1/8-inch in diameter by l-inch long and weigh 4 grams each. They
were all produced from the same reactor alus 80 that their metallurgical
history shoyld be identical.
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ches of waste remain to be tested. Bamples of -
um recovery aote were tested by standard soil colum
Procedures and in each case the 70"V concentration was below 4 x lo-h/uc/bc
However, none of the eight scavenged solutions pas &8 mich as one column
volume through a laboratory test columm bafore a Cs and/or a 8rFhreak-
~ through was observed. wmdumulpm}ummu,mtumummnﬁmuw
,'ﬁtﬁsmﬁm;hmh;smmnuyﬂnemmnujf,, IR
mumnapnmmmmtmnmnmmnmmﬁ”um&g’war
- Date Test - waste Bathh  Measured Volume (Brea hrough) :
. SBtarted = Number | 1h%MMvﬂm” el

10-18-57 . 20-112¢ °
10-18-57 . 21-108 C
10-18-57 22-111 ¢
?10-25.57 23-109 ¢ -107 B
11-20-57 o 2hk-112 ¢
11-22-57 * 25-108 ¢
12-20-57 26-111 C*
12-20-57 27-109 C

AVVVAAAA
HEFWR

Y AAAAAAAA9
HHPH»HPH

L]
The program to appraise capacity of ground-waste disposal facilities was
continued by initiating multiple laboratory soil colum tests with Purex
Process condensate wastes. Similar tests were started on the Redox D-2
wastd, vhich is discharged to the 216-8-7 erib. Column testing was con-
tinued on Purex A-8 waste. Calculations based on the last data resulted
"in capacity estimates fo the 216-A-8 crib of as mich as 27 column volumes.
Compared with 9 colum volumes est{mated from previous data, this variation
may be attributed to inaccuracy of analytical data at extremely low concen-
trations, variations in flow veloeity through the colum, and the fluctua-
tion of other variables to which the.calculatiohs are sensitive. Recent ®

DR




+ research results from this laboratory indicate that temperature may have
- an appreciadle effect on the rate of, ion uptake by the soil. Consequent-
" ly some of the lsboratory colums are being run at the temperature of the
process condensates, the others as usual are being run at ambient labo- ° _
ratory temperature. A drief atudy of the component streams of Purex A-5

. : weste, H-U, J-8, K-b, and P-5 indicated that the 1imestne bed through
. vhich these streams pass before dis'chnrge to the’crid had no appreciable
. effect in reducing the radioisotope concentration’ A special colum to

simulate the Redox 216-8-7 erid is being run with an abnormally high-lievel

. D-2 sample in addition to the normal waste. During an equipment clean-

* . out, 100,000 gallons of this "hot" waste wms generated.. A galculation
of its effect on crib capacity will be made.

GROUND-WATER EYDROLOGY

. .

: Water-level and water temperature data indicate that Rattlesnake Springs
. - and the "Bensom

-values for aquifere transmissibility were obtained. <A co-
efficient of transmissibility of 70,000 gpd/ft vas estimated from vell-
~ performepce data for a U. 8. Army well on®Wahluke Slope. This gives a
- Soefficlent of permeability for the Ringold canglomerase of 350 gpd/re2,

* Previous Permeebility values obtained for this aquifer ranged from 150-400 '
€pd/ft2 o2}, suggesting timt the smeii range of values will permit e Tair- . e

lysreliable estimate of rermsability to be applied vherever the a%uiror is
®e 1dentified. :

o additional

The second ‘ransmissibility value was estimated from data obtained syobse-
. ‘quent to the discharge of Purex Process water to the new Gable Mountain
swemp north of 200-Bast Area. The transmisdidility value of 2,600,000
gpd/ft i3 based on, the rate of rise of water level in a well 4,000 £t
o » ZTrom the e€fluent pipe outfall, and 8 closely with the value of -

37000,000 gpd/ft obtained from a mzlm:-wu aquifer test in this area.

It thus appears that it will be.possible to predict with confidehce the
future rise of water levels due to recharge from the new sweamp. Inter-
polation of grephical data presented in HW-48916 shows that if 2,000 gm
(approxirately the current rate) is discharged £o the Geble Mowuntain swamp, - T
after 1 year the water level,beneath the outfall will rige about 1.6 £t =
and at the 4,000 £t well it will rise®about 0.2 £t. Consequently, no i

. * ¢ .




DECUSSAED

ground waters and for estimat
L] L]

‘wells at Ban;om, It is,

filtered waste water. ,

*

* Document HW-53599 (k) includes

ing rates

Document HW-51277 (3) ‘depicting changes in the Hanford water table be; .
tween 1044 and June 1557, shows that with artificial recharge of 29.4

This newly-saturataa 008 prosumadly contains essentially all the in-
N ) :

long-term hydrographs of water levels in
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Drilling crews of the U.5.8.8. completed two wells on the CA-700 drilling .
this Yontract to dats is approxi-
The number of wells completed is 1k. This comp
CA-T00 drilling dontract assign

contract.
mtely 5,623 feet.
the portion of the

. WELL DRILLING SUMMARY
e B
‘808 . e
. Well
| 699-51-75, 37
699”50“815:0 600
299-B13-5.
*, 987
e e e "
~® . Hatch Drilling Co.
o K
299-828-9 * 156
-~ 699-20-87 388
o 99' 3" _32
1759

Ths total footage ariled on

Pinishe®  Totel Feet
10-3-57 - 382
11-31-57 600,
12-457 o %:[ .
. 9
hd . T ™
0-8-57 350
12-1‘1};57 ,.'3';2.
$0-4-57 _
11-2-57 388 %
1-4-57 heh
12-12-57
’ - 1953

° .

’

. :
. o Water?

In November 1957, the A.E.C. %equested the U:8.G.8. to dee

as speciﬁed. in the CG-
Teot deep, located adj

too far out of alignment to permit pes
the operation had to be abandoned. «

e ® .
The Eatch Drilling Company ha
- contract. * These wells repres

feeat.

*s

They now have three wells

764 drilling contract.
acent to the 216-BC-5 erib.

8 complated 20 wells on tha CA-T00 drilling
ent a total footege of approximately 6,000 ¢

the contract.

remaifing to complete

This 48 an

ed to the U.8.G.8.

well 299-E13-5
~-inch well, 367
Howvever, early in this
asing near the bottom of the well was
sage of a 6-inch casing, consequently
*

Mo

Yes °
" ®
»® [ ]

Yes
" )

Yes
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