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RADIATION CONTROL OF ACCIDENTALLY CONTAMINATED SEEPAGE PONDS

INTRODUCTION®

The Chemical Processing Department is located in approximately the center
of a 600 square mile reservation in south central Washington state
controlled by the Atomic Energy Commission. There are several major
production facilities within the department. These facilities receive
irradiated fuel elements from which plutonium uranium and occasionally
other radionuclides are recovered in a relatively pure state. large
quantities of process cooling water pass through the plants on a single
pass basis and are discharged to low depressions in the surrounding

area, where permanent pords having volumes on the order of tens of
millions of gallons are formed. The cooliné water is normally uncontamineted
with radiocactive materisls. llowever, the potential for contamination does
exist, should process equipment fail or operating errors occur. During
June of 1964, a failure of the cooling coils in one of .the process

vessels occurred and an unusual contamination condition resulted in two

of the ponds associated with one of the major production facilities.

DESCRIPTION OF THE INCIDENT

On June 11, 1964, the cooling coil of a process waste inventory tank

13:15) in the Purex Plant apparently developed a leak since the volume

in the tank increased when no streams were knowingly being added to the
tank. To verify the existence of a leak, the cooling water supply was

cut off and an air purge substituted. The cooling water flow was later

-1




“lm KL-GA-15

restored as part of the leak test and for temperature control. 1t

wvas leter surmised that duriné the period when the air purge was coniucted,
liquid from the tank seeped into the cooling ccil. During the eerly
morning on June 12, the cooling water was restoreiv which flushed the
material that had seeped into the coils into the cooling water ponds.
Shortly after, the cooling water discharge line from this waste tank

wvas disconnected to prevent additional waste from being discharged to
these ponds. Radiation surveys were made at the two pond sites. Initial
surveys showed gaﬁma radiation levels as high as 5 R/hr elght feet

from the pond inlets. Further surveys showed that algee had concentrated
the radiocactive materials and radiation levels of 7 to 50 reds-per hour
could be detected over the areas of concentrated algae growth.

One of the ponds ("B" Swemp) has been in service almost since plant

steart upt I£ consists of a narrow ditch about a mile long ending in

a rglatively shallow, open pond (approximete volume of ten million
gallons). Roughly one-fourth of the cooling vater flokamsbaine
discharged to this pond. Algae and other plant growth witkin the long

ditch was substantial and actually served as an excellent filter, removing
most of the radioactive msterial rather than allowing it to be dis-
charged into the open pond, itself. The other pond QEEEES_HQEQ;QLQ
E:EE?) has only a short ditch and then opens into a reasonably lqrge
expanse of water (approximate vclume of fifty million gallons). The

remaining three-fourths of the cooling water flow was discharged into

this pond. There was only 4 small amount of aléne growth within the

trench itself and the radioactive materials that were discharged, were

dispersed almost uniformly turough the entire liquid volume.
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IMMEDIATE ACTTON TAKEN

The radiation surveys indicated genersl righ raiiation levels and efforts
vere immediately directed toward Preventing any undue personnsl expcsure.
All roadweys approaching the ponds were barricaded and posted with

appropriate radiation signs. The plant patrol operation was instructed

)

to allow no unauthorized entry beyond these barricades.J Water and

mud samples were procured fram both pords ani sent to tne analyticsl
laboratories for analysis. Efforts were made to drive off water fovl.
that were present in small numbers on beth ponds. These efforts were
relatively unsuccessful. The fowl aprearel to be residents of these
areas and only moved to another location on the ponds when attempts wer

nade to frighten them away.

These ponds were known to be frequerted by migratory witer fowl during
certain periods of the year.A Shortly afuer the incilent, members o the
Plology Department, now with the Battelle Northwest latoratories, wui

then a part of General Electric Company, were counsuled for their opinion
about the water fowl froblem. They indicated that in all 1ikel{rood

all water fowl present were residents rather than migrants, =nd the+ it
was unlikely that they would leave the Froject. They also indicated

that it would be at least six to elgh*. weeks vefore any migratory fowl

would be expected.,

DISCUSSION OF THE TNCIDENT

The process waste inventory tank in which the colil lesk occurred is

used for temporary storage of concentrated fission product waste.

The waste is sempled at this point for invernsry purposes and +o determine
the quantity of chemical reagents necled for nautralization. The content

of this tenk i{s transferred to another tank far nevwtralizatiop ond is then
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normally sent to undergroand storage tuarks. Tic concentration of radiocactive
materials is sufficiently high t: ce.se these wndergrourd %anks cortent to
boil. Estimates were made of the smount cf activity that escaped to the
ponds by determining the radioactive concentrsation in the solution in

the waste tank and estimsting the emount. -f seilution that could have

seeped into the cooling coils. On the crder of 10,000 curies of fission

—

products evidently escaped to the vords, e follyning tabls gives

& rough estimate of the percentage of *te varioss radionueclildes that

were present in any significant concentretions.

TABLE I
PERCENI 0¥ PERCEIT OF
RADTOMUSLTOE TOTAL ACTTVITY AL 5 1D IUTAL ACTIVITY
Sr-69 9.5 ATeei 3 €0k
Sr-90 0.4 sTe=1.6 0.21
Y-90 0.4 TCe-137 0.33
2Y=91 11.5 Ba-137 0.33
. Zr-95 14.8 Ba-1L0 0.28
1Nb-95 0.3 Is-140 0.33
oNb-95 23.2 Ce-1h1 L.7
Ru-103 5.6 Fr-1Lk3 0.4
Rh<103 5.6 Cewlbih 9.3
R1-106 0.75 o-a1lh 9.3
Rh-104 0.75 Pro.-147 1.35

[~ GRouND sTATe 2~ Meva-sTapLe
After the immediate protective action wus cormpleted, s Task Force,
consisting of operations management Fersonnel, process engineers, =«
senior chemist, a gedloglist-hydrologist, a was<e disposal engineer, u
biologist, and health physicists, wus férmed to determire further courses
of action. The situation was, as best the iask Force
could determine, relatively stable ani i+ apreared thet! “here was e
reasonable amount of time availatle for cor.iucting various studies

that might aid in suggesting a practical course cf actiosn. Several
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different types of investigation were condicied sn ways to return ke
ponds to an acceptable status. Each lrvesiigation will be discussed
as a separate entity, however » these investipatisrs were frequently

being conducted concurrent.ly.

It was first recommended by the Task Force *hat afforts t5 reduce the
high radiation levels should begin as soon ns Fractical so that the

potential for personnel exposure would be removel. The first course

of action was, therefore, to &Xcavale new trenckes irto both ponds and
% This action was completed toward the end

of Ju.lxi 106i >, and &s a result swveiliance cf the ureg by patrol wns
no longer required. Daring this perioa » Orerations personrel were
successful in keeping the liquidvlevels or I'che swamps to neerly the
sume levels tha' existed at the time of tre firident. Tne contaminated
erea was, therefore, not enlarged nor were a2lready contaminated ereas
allowed to dry out so that the wind could cause further contamination

spread.

Shortly after the incident some of thre resident water fowl wers reriodically
harvested to determine the amourt of external cont.mination and irnternal

deposition. Tables IT and ITT icdicete the rigoits of this progran.

TABLE 11
WATER FOWL EXTERNAL CCNTAMINATION

TYPE OF FOWL DAL LCCATION : FADJATI(W MOASTREMET
{CP Meicr Scale Reading)

Teal 6/22 /6L Gable Mountain Swamp 100 mrads/hr
Coot 6/ 6k Jable Mountain Swimp. 60 mrads/hr
Mallerd 6/.2/6h Gable Myuntain Guwizmg & wradg fnr

Coot R/=2/6% Gable Moumisin Seramp 170 prads
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pCi/gnm pC1i/gm
Cs-137 Sr - Total

I'YPE OF FOWL DATE LOCATION CONTENT OF MUSCLE CONTENT OF MUSCLE

. I;
Coot 9/29/64 Gable Mountain Swamp .137 NA !
Coot 9/29/64 Gable Mountain Swenp 102 A
Coot 9/29/64 Gable Mountain Swamp 283 NA :
“allard 9/30/64 Gable Mountain Swamp 195 NA b
allard 9/30/64 Geble Mountain Swamp 181 NA .
Coot 9/30/64 Gable Mountain Swamp 2kt A -
Shoveler 10/2/64 Gable Mountain Swamp 112 HA
Scaup 10/9/64 Gable Mountain Swemp 32 NA
Scaup 10/9/64 Gable Mountain Swamp L TA
Teal 10/9/64 Gable Mountain Swamp 281 NA
Gadwull 10/9/64 Gable Mountain Swamp 287 NA :
Joot 10/13/64 Gable Mountain Swamp 128 NA !
Scaup 11/3/64 Gable Mountain Swemp 98 NA
Scaup 11/3/64 Gable Mountain Swamp 85 NA
Scaup 11/3/64 Cable Mountain Swamp 20 MNA . K
Scaup 11/3/64 Gable Mountain Swamp 11k NA i
Scaup 11/3/64 Gable Mountain Swamp 121 NA !
Scaup 11/3/64 Gable Mountain Swarp 5k NA :
Scaup 11/3/64 Gable Mountain Swamp 18 NA
»allard 11/3/64 Gable Mountain Swerp 3,020 NA
Mzllard 11/3/64 Gable Mountain Sweump 869 NA
¥nllurd 11/3/64 Gable Mountain Swamp 1,750 NA
‘intail 11/3/64 Gable Mountain Swamp 1h A -
Teal 11/3/64 Gable Mountain Swamp 2L NA j
Teal 11/3/64 Geble Mountain Swamp 23 NA
Coot 11/3/64 Gable Mountain Swamp 9k6 HA ;;
Coot 11/3/64 Gable Mountain Swamp 340 HA :
Coot 11/3/64 Gable Mountain Swamp 53 NA ‘
Coot 11/3/64 Gable Mountain Swamp 47 HA
Coot 11/3/64 Gable Mountain Swamp 10 NA
Golden Eye 11/30/64 Gable Mountain Swamp 32 NA
Golden Eye 11/30/64 Gable Mountain Swamp 262 NA
jolden Eye 11/30/64 Gableé Mountain Swamp 309 NA
Jolden Eye 11/30/64 Gable Mountain Swemp 88 NA
Golden Eye 11/30/64 Gable Mountain Swamp 26 HA
Coot 11/30/64 Gable Mountain Swamp 1 NA
Zoot 11/30/64 Gable Mountain Swamp 53 TA
Zoot 11/30/64 Gable Mountain Swamp 57 NA
Coot 11/30/64 Gable Mountain Swamp 309 NA

A1l ducks harvested on the Hanford Reservation after January 1, 1965 have contcined < 200 pi/an
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As seen in Table II, there was a continuing drop in the external cﬁn-
tamination levels with time. The water fowl, Jharvestcd from ponds
8ix to eight miles distance from the contaminated‘ponds, showed no
significant external contaminatién. This information reinforced the
belief thaf the water fowl present on the swemps at the time of the
incident were resident fowl and stayed in the immediate vieinity.

As seen in Table III, the Cs-137 content of the water fowl muscle was
high. Because of this, investigations were made to determine if it
was feasible to eradicate the entire water fowl population. State
Geme Commission people were contacted and the contamination problem
discussed with them. They could suggest no good solutions but hed

no otjections to the plant forces making efforts to exterminate these
fowl. An attemut was subsequently made to polson these fowl Ly distri-
buting poisoned greins in certain controlled locations near the ponds.
This atteuwpt was almost completely unsuccessful, and was discontirued

after a short time. All poisoned material was removed.

A number of tome ducks were procured.to use as a means to further
investigate the potential external -~ internal radiation problem.

Groups of three ducks were placed on each swamp at various times after
the water contamination level dropped to where it was not considered a
major probvlen (410'h,FCI/cc). These ducks were harvested when possidble,
efter a residence time of one to two weeks in an attempt to evaluate
how serious the problem of contaminafing wild migretory water fowl
might be. It wus the opinion of some members of the Task Force that
the resultent contemination of these fowl would represent a worse case
since thesc tume ducks could not fly and were forced to scavenge =11

their foci in the immediate vicinity of the poncs. The ducks placed
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on the larger body of water showed measurable levels of external

* contamination and internal deposition even after the water concentra-

tions had dropped to‘<10'u‘ﬁ-Ci/cc. The wild water. fowl harvested at about
the time the tame ducks were harvested did.show scmevhat lower levels

of both external and internal contaminatioﬁhbut not to the extent antici-
pated. The analyses.of wild fowl that have been sampled since the

abandonment of the Task Force indicate a reduction in Cs=-137 deposition.

The tame water fowl (not shown in the tables) which were Placed on

“B" Swamp showed no detectable external contamination and essentially
no internal deposition. This was expected since a very high percent
of the activity that hag been discharged in this swemp was trapped in
the ditch that was later back-filled. Overali, the "B" Swemp did no*
prove to be a problem after the back-filling, other thaa that the o0ld
trench was a future potential recietion moterial source for vegetation

uptake.

The Environmental Evaluation and Studigs Section of the Battelle Worth-
west Laboratories conducts an annual eudit* of the deposition of
radicactive materials in vater fowl harvested by hunters in the Hanford
Area. Hunters are requested to send the heads of the fowl to Battelle
Northwest Laboratories for analyses. Of the neerly 200 fowl analysed,
one analysis showed 100 pCi/gm Cs-137, seven others showed detectable
Cs-137 but all were less than 5 PCL/gm.  The internal deposition of
Cs-137 to personnel in the irmediate environs caused by this incident,

therefore, does not appear to be significant.

* Battelle Northwest Laboratories Environmental Studies and Evaluation
Staff, Evaluation of Radiological Conditions in the Vicinity of Hanford

for 1964, ENWL - 90.
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- Copper sulfate was added on two occasions in Qﬁklﬁ.ﬂﬂﬂﬂ&ﬁiﬂ.ﬁ!ﬂﬂa to

eliminate tHe algac and invertebrate 1ife, thus breaking important
links in the food chain of the wvater fowl. ,The covper sulfate was
'( gdded at a reasonadly uniform rate at the inlet for about e one week

period. Three perts per billion was the desired concentration. It

was necessary to broadcast copper sulfate by hand in some arcas of

the swamp because of apparent water stagnation at these locations.
Copper sulfate was not added to the "B" Swamp lmmedintely, since most
of the coﬁtamination was trapped in the long ditch which wes to be
backfilled. It was thought that killing the algee in the ditch might
release some of the trapped material into the open pond. After the
backfilling had been comoleted copper sulfate was edded on ore occasion.
The addition of this §hemical successfully rid the Swamns of most of
the algae growth. fThe concentrations of radioactive raterisls i the
water was several orders of magnitude lower before algas tegun to grow
back to any significant extent. The oppertunity for elgae to concentrate

the activity was, therefore, significantly reduced.

Some vegetation samples were collected around the pond rerimeters. Com-
Plete analyses was not made. However, it is obvious that the uptake of
some of the radionuclides was significant from scanning the results in

Table IV.
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TABLE 1V
UPTAKE OF CERTAIN RADIONUCLIDES BY VEGETATION

VEGETATION pCi Sr-89 pCi Sr-90 pCi Cs-137

Millet leaves 910
Millet Leaves 2,700
Millet Seed . 1,700
Millet Seed 3,100
Swamp Willow Leaves 260 120 13
Swamp Willow Leaves 34 230 1
Swump Willow Leaves 45,400 22,kh00 220

Swamp Willow Leaves 3,140 . 1,580 1,100

These findings indicated a definite need for a sodl sterilization

Rrogram and such a Rrogram was cerried out. The soil sterilization

Program had an additional benefit in that it Prevented the growth of
wild grains that serve as a major food sourze Tor vwild fowl. There
were wild grains (millet) groving in the vicinity of these cooling
waeter waste areas and in ap atterpt to make thege areas s undesirable

as possible to water fowl, these grains vere destroyed by burning with

kerosene.

As mentioned Previously, the Task Force determined that it would be

desirable to maintain the pond liquid levels to that that exicted-at
the time of the incident, unti) the contemination level of the water
dropped to less than lO'h./CI/cc. Table V and Figure 1 show the rate

of contamination reduction.
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-TABLE V

CONTAMINATION LEVELS OF SEEFPAGE PONDS

GABLE MOUNTAIN SWAMP

RL-5A-15

B - SWAMP
DATE pCi/cc pCi/cc
- 6/16 48,000 1,500
6/17 40,000 1,400
6/19 28,000 1,700
6/23 13,000 1,700
6/26 9,600 1,400
6/30 2,500 1,100
7/2 5,000 950
/7 2,900 8k0
7/10 2,200 790
7/14 2,200 5,400
T7/1b 1,100 150
7/21 810 550
7/24 590 Loc
7/28 - 510 260
7/31 k10 16C
6/4 10 7
8/7 - 60
8/11 146 33
6/1h 110 25
8/18 570 ST
8/21 150 a3
8/25 63 17
8/28 87 13
9/1 93 19
9/4 82 1
9/8 T4 &.4
9/10 70 10
9/15 T1 7.8
9/17 ks 8.0
9/22 43 L.
9/25 95 bl
9/29 29 5.1
10/2 43 4.0
10/6 L6 3.5
10/9 36 5.0
10/13 28 7.9
10/16 12 12
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Most of the contandn@tion that reach:d the open ponds was actually
removed by adsorption on the bottom Se iiments of the ponds. Some
reduction also occurred through radioactive decay. After the level

fell below 10-% uCi/ec, 1t was the intent to raise ie liguid level
several inches enticipating that the contomination, which was practically
all adsorbed on the mud, would then be innceessible to the water fowl.

In addition, the radiation levels around the ponds would be significantly
reduced because of the edditionnl water shielding. Tests vere conducted
using dia%omaceousfeagéﬁ‘tb determine how much of this material would
have to be added to reduce the percolation rate of the water through

the soil to the point that the liguid level would raise on the order

of one foot. These studies indicated that approximrtely forty tons,

evenly dispersed over the pond area, chould eifectively pluz the bottom
’ \ Z

of the pond und cause the water to rice.  Aprlication of the diatomaceous

earth in 3 saticfactory monner turned out %o be = nost difficult problem

and after cdding some six and a half tons nonuniformly throuvsh various
methods, with no significant rise in the liquid level, other methods
were sought. .The use of airplanes: to dust the diatcmaccous eerth on
the ponds was investigated and actually would have tecn emplo&ed.
llowever, bulldozers were already employed in filling the edges oround
the large pond and this operction proved to be more successful than wes
anticipated. By the time dirt was pushed into the pound an averzee of
twenty feet all around the perimeter; the liquid level rose ropidly

and before long was well above that originally picnned. Apparently nost
of the liquid actually percolated throuéh the soil to the ground woter

at the edges of the ponds.

Some studies were conducted to determinre if it were possible to reduce

the radivactive contamination level in tre wnter by ::dding lorcwlation
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materials and having these materials scavenge the radicactlve nuclidés
and then deposit on the bottom sediments. Inboratory studies indiceted
that with the pH of the pond water (8.5 to 9.5). various scavenging agents‘
tried should be effective in removing greater than 95% Zr-1-95 and the
Ce-141 and 1%4 and approximately 80% of the Ru-103 und 106. Concentrations
of fifty to one hundred parts per million were most effective. Some

of the more biologicelly significent redionuclides, i.e. Sr-89 and 90

and Cs-137, were not removed to any measurable degree in the tests.

No attempts were actually made to remove radioactive materisls from the
water in the ponds using these scavenge methods, however, the information
generated on this subject may prove useful should future incidents occur.
The types of floc used in the lab studies vere FE(N03)3 and FeSO) + KMnOy

4Fe(Oli)g + Mnlp + <=-,

Samples of mud from Gable Mountain swamp were subjected tu treatment with
0.1M HNO3 in an effort to force rigration of radioactive materiels
through the rmud. No significant movement wns detected after a totel
flow equivalent to 26 gal/ft°. Tuis is indicative of the tenacity with

which the icotopes are bound to the sediments.

The ground woter obtained from wells in the near vicirity of Gable lMountein
Swemp was sampled. The wells were locsted generally north northeast of

the pond. The analyses of the samples showed the results given in Table VI.

TABLE VI - N
DATE oCi/ec
8-5-64 49
8-26-64 Lo
10-28-64 -1
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The bulk of the activity was Ru-103 and Fu-10G ond some Zr-Nb-95. Samples
of ground water taken fram wells down gradien;; from thosg vhich showed
contamination were at backgro;md levels. It was éoncluded from these
results that contemination of the ground water was not a significant

problen.

CONCLUSION

The Task Force was abandoned in the middle of October when it was
apparent that the more serious problems were under control. The remaining
radicactive materials were essentielly all adsorbed on the bottom
sediments of the swamp, and the rise in weter level provided a rcasonably
good berrier for toth wildlife and people. Wnter fowl harvested after
the Task Force was dismissed did occasior:lly show some extarnal con-
tanination on the order of a few thousar? ounts per ninute as messured
with a GM Meter. Internal contaminction of fowl harvested since the
Janusry 1, 1965, hes been as high as 200 pCi/gr of muscle, and on the
average about the same as the internal deposition noted in the caribou in
Alasko.* The radiation exposure potential from this source to personnel

in the environs is considered insignificant.

Close surveillance of the area will continue to be conducted because of
the relatively large inventory of fission products affixed to the soil

and to assure that potential vegetation contemination is under control.

* Nonsor, W. C., and Palmer, . E., Cesium Cvcle of Cs-137 In Some Aleskan
Natives and Animals, HEALTH PHYSICS JOURUAL, Volume 11, 12, to be published.
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SUMARY (FF THE GAELE MOURTAIN SWAMP
AND B SWAMP CONTAMINATION INCIDENT

A brief sumary of the Purex Concentrntcd Waste Sampling Tank
(F-15) coil failure and subsequent Gable Mountain ‘Swamp and B Swamp
contamination incident and action taken to date following the incident

is chown belovw in chronological order.

June 11, 1964 A leak was detected in the F-15 coil.

June 12, 1664 Radioactive waste seeped into the coll and was
subsequently flushed to the. swamps. First estimates
indicated the total activity to be (0,000 to
70,000 curies.

Vater and mud eempling progroms were initiated.
.7,
First sa(r.ples indiceted contaminaticn levels in

the order of tenths of uc's/cc.
adiation curveys werce conducted; cxposure rrtes

of ~ 3 = 5 rads/hr at 3' vere noted along the
inlets of both swarps.

All entry ways to the swamps were barricaded.

June 15, 1964 Blology persomnel investigated the wildlife ascoclated .
with the swamps and rcportcd all fowl were resldents

rather than amigratory animls,

June 16, 1904 A confercnce of Purex and Hanford Labvoratory

~

personnel was held to deternine stulies for Bauac{
of action. The use ol floc, o wildlife sampling
program, Gable Mountnin Swusmp voluse and size, end

cost of construction of new inlet ditches were
to be investigated, '




June 18, 1964

June 19, 1964

June 22, 1964

June 2%, 1964

-2-
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Recormendations were made by RPO that new swanmp ‘

ok

inlets be excavated and the old inlets backfilled. . k:JUf
. | v &

Estimated costs were $24,500. 51;u;nL;*“ Lty ?1 - Qv)

R IR T RPNt 1]

Equipment wns moved in to Gable Mountain Swamp to L

start excavation. Surveys indicated ro spread of
contamination outside of the svamp. Water samples
taken on the 16th indicated contamination levels
on the order of 5 x 107 pefec and 10™ pefec at
Gable Mountain Swamp and B Swamp, respectively.

Excavation of the ncv inlet started at Gable
Mountain. Volum: of thc swamp estimate was reviged
upward to 20 million grllons from an earlier estimate
of 8 million.

Waterfowl which h~d tcen harvested hed external
contamination levels of 100 mrads/hr (dial reading
CP). It was recommended that the use of copner

sulfate for algae kill bLe investigated.

It vas rccomrended by RPO that copper culfate be
added to Gable Mowntain cwarp in concentrations
of ~ 3 ppm for algue and invertebrate aniral k111,
The activity in B swump 1t concentrated in the
inlet ditch which 1c to te backfilled so it was
rccomnended that no copper sulfate Le added at
least until the old ditch ic backfilled. Waterfovl
sampled from Redox and U svamps showed no extermal
contamination.
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Junce 26, 196k The new Gable Mowntain Swarp inlet is in use;

some backfilling 1s still in progress. Radiation
exposure rates at the inlet are nov ~ 50 mr/hr

at 3 feet. The addition of copper sulfate to Gable
Mountain started. Purex personnel have estimated
that ~ 10,000 curics of activity vas discharged

to the two sworps. The possibility of partially
sealing the bottom of Gable Mountain Swamp to raise

the 1iquid level after ncarly all the contamination
is sealed in the pud 15 teing imvrestigated. The

excavation of a now inlct for B Cwiwip nlzo ctarted. |
June 30, 19564 The addition of copper sulfate to Gable Mountain

Swemp has been compleiod. A sccond dragline ic

being used for B Flant Ditch excavation. It is

cstimnted that 20 days will be required to coii-
plete the excavnt.iox,.

July 1, 196% Investigation of the Gadle lountain Swemp indicated
& reasonably good algae kill, There verc o few
small areas where tlic algae sppearcd to be alive.

July 2, 196% Water samples of Gable lountain swemp contained
< 0.2 ppm copper oulfatc; however, samples of the
algae that appcarcd to be still alive contained
~ 20 ppm and 1t is nnticipated that it will diec.
The water volume of'B Swamp wes cstlmated to o
9 nillion gallons by CET perconncl.

To datc most of the effort bas becn devoted to Gable Mountain

Svamp since it 15 larger and nearly all waterfovl reside in this loca-

tion. HMost of thc activity discharged to B Sworm ic contained in the

long inlet ditch and it 1s anticipated that once it is Vackfilled theo

principal portion of the sctivity will be contalned.
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A. R. Keene, Manager
Radiation Protection

STATUS OF THE PUREX SWAMPS - OCTOBER 7, 1964

On June 12, 1964, the B Plant and Gable Mountain waste water swainps became
contaminated when a cooling coil in a Purex waste tank (F-15) failed, allowing
process waste material to leak from the tank into the coil. First estimates
indicated a total of about 60,000 to 70,000 curies of fission products were
released, but the estimate was later revised to 10,000 curies. Radiation

swamps immediately after the incident, and the concentretion of fission pro-
ducts (principally Zn-95-Nb-95, Ru-103 and Ce-141-144) in the water of the
Swamps approached 0.1 yc/cc. With the continued addition of “normal" (clean)
water to the swamps, the concentrations of fission products in the swamp water
diminished with a "half-}ife" of about one week . By the end of August the
concentration in the water of "“B" Swamp was 107" i c/cc (near normal). Samples
of water from the Gable Mountain swamp have shown considcerable variation, but
most results for September indicated concentrations between 107° .c/cc.

Backfilling of the original inlet areas of the swamps buriced much of the
contamination and reduced the dose rates. Backfilling was especially effective
for "B" Swamp because of the tong, vegetation filled ditch that trapped most of
the contamination. With compietion of backfilling of the "p* Swamp inlet ditch
by mid-August, radiation levels around this Swamp were reduced to less than
10,000 c¢/m (except for one smal} area that showed less than 6 mR/hour}) .

When a new inlet ditch for the "B" Swamp was finished and placed in service
July 21, an unexpected rise in water level of the "B" Swamp began. (Perculation
through the bottom of the new ditch was much less than through the old ditch---
the reverse had been anticipated.) The water level in "B" Swamp stabilized at
the end of August at about eight inches above the original level. This rise

was beneficial in covering and providing additional shielding for the contamina-
tion fixed in the bottom sediments. Domestic ducks placed on "B" Swamp at the
end of August and sampled a few days later shovicd no detectable external con-
tamination, and thus satisfactory control of the contamination in this swamp.

The Gable Mountain Swamp has presented more difficult control problems than

the “B" Swamp because of jts larger area, short inlet ditch (that did not
retain much of the contamination), and its attraction for migratory water fowl.
Wild ducks and coots inhabiting the Gable Mountain Swamp at the time of the
incident were found to have enough contamination to give readings as high as
100 mrads/hr on a CP instrument .
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Maximum concentrations of Cs-137 in the flesh of ducks was 0.24 uc/gm.
These ducks were “sampled” as rapidly as "possible and copper sulfate was
added to the water to kill the algae and interrupt the food chain transfer
of Cs-137 to the ducks. With the approval of the State Gawe Department
attempts were made to poison the ducks that remained at the end of July.
Poisoning was not successful, however. -

In mid-August, when most of the fission products in Gable Mountain Swamp

had become fixed to the bottom sediments, attempts were begun to raise the
water level in order to inundate the contaminatced shoreline and increase the
water depth above the highly contaminated bottom. The addition of Bentonite
clay was believed to be the best means of reducing perculation through the
bottom of the swamp and this was begun at the end of July, By the end of
August, about six tons of Bentonite had been added, essentially by hand, with
no significant effect on the water level. Uucks using the swamp were much less
contaminated than in June but still had as much 4s 100,600 c/m external contami-
nation. In order to effect an immediate rise in water level, Purex increased
the flow to the swamp. More clay was also ordered and arrangements made for
application by a crop-dusting airplane.

Additional backfiiling around the cdges of Geble: Hountain Swamp was begun

in mid-Septenber, srimarily as a means of buey ing near-shore contanination
wherever practical. Rather unexpectedly, the weler level in the swanp began

to rise as the backtilling proceeded. and by Lo eng of Seplember was up about
cight inches.  Anulication of the tentonite b . been stopped but backfilling

has continued tu date. Domestic ducks placed wi the swarj and samples of wild
ducks sampled in tne area showed external contaranalion’in e range of 3,000 te
10,000 ¢/m early in Gctober. Food and other plants aitractlive to the ducks are
to be burned in a0 etturt to reduce the contanination ievel further,

Meetings between HL and Purex staff members iave veen held at abuut weekly

intervals since June 16, to plan the course of action amd heep abreast of
the status.
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- . RADIA 110 oc@BRAENTE Faces
R. W. McCullugh, Manager ‘ oate e
Processing 6-12-64 1%%8

i LOCATION
Purex Operation Purex Cooling Water Swamp

"ADIATION oCcunngnek TYsE __i".g_.__ CAUNK CODK; ]‘B

Uncontrolled radiation or contamination Failure of
inside a Radiation Zone

TOMPLETE DESCAIPTION AND CaUsE

Fission products contamination was released to the B- i :
swamps from a leaking cooling coil in a 202-A proces iy k (F-15).
Observations

1. Cooling water (usually slightly contamina
the swamps via a common line from 202-A.
B Swamp and Gable Mountain- Swamp.

2. A cooling coil on the F-15 Tank developed a leafifon 6-11-64. At 0100 on 6-12-64

the cooling water was turned off and the coil w

wds restored at 0130. At 0200 the cooling wat]

at 0750, ‘

3. The cooling water in the coil provided suffigient pressure to prevent the highly
contaminated waste solution from leaking frgh the tank into the coil. However, this
d during the air purges and the contaminat
flarged to the swamps when the cooling water
201-A Tank (which received cooling water

pressurization was apparently not maintaing
liquid which Teaked into the coil was disg
was restored to the coil. A survey at tiy
discharged from 202-A)} after the 0130 ref
activities in the water. ;

toration did not disclose any unusual

4. The following radiation levels were .75ected‘during surveys on 6-12-64;

B Swamp

2 R/hr. at 8!

5 R/hr. at 5!

7 R/hr. at 2
P 50 rads/hr. at 2" (on algae)
Maximum along road parallel to gk 150 mR/hr.

ast-west) (Continued)

On ditch bank over jnlet
At edge of inlet flume

Mountain cooling water

process vessels is routed to
ion divides the flow between

s air-purged until the cooling water
was again turned off and restored

€ WM Harty-GEC ACTION TAKEN g
SG Smolen 1. Appropria® radiation surveys were made,
RW Harvey (2) 2. Roads toffnvolved areas were barricaded.
RM File 3. e contacts were made to RPO-HL.
4 ng water discharge jumper from the coil to the
discharge header was disconnected.

INVESTIGATED BY DATE OF INVESTIGATION

G. E. Cunningham 6-12-64 thru 6-16-64

LI YIT) EMPLOYEXES

None

8840-002 ¢t - -
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B Swamp  (Continued)
Along ditch bank (several locations) 2.5 R/hr. at 2° R
3.2 R/hr, at 2¢
600 MR/hr. at 2= g 3
Along shore of swamp 3000 c/m ‘ E
[
Gable Mountain Swamp 4
Over inlet 15 to 22 rads/hr. at 2"
(probably algae)
: Edge of inlet 500 mR/hr. at 2"
; Along south shore 500 mR/hr. at 2"
Far end of swamp Nothing above normal backgrou

Station surveys made on 6-16-64 are shown on the attached drawing.

Observations

5. Affected areas were barricaded to prevent inadvertent entry of personnel.

6. Caustic was added to the swamps via the cooling water line to precipitate
the contamination.

7. Appropriate RPO-HL groups were notified and a study group of HL and CPD
personnel has been formed to evaluate the problem.

8. No unplanned exposure of personnel was involved.

9. An engineering study has been initiated leading to improved equipment
design which will preclude tank outleakage to coils.
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