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RADIATION CONTROL OF ACCIDEB?ALLY COlfrAMINATED SEEPAGE PONOO 

'lbe Chemi.c&l Processing Department is located in approximately the center 

of a 6oO square mile reservation in south central Washington state 

controlled by the Atomic Energy Cmaission. '!here are several major 

production facilities Vi.thin the department~ 'lbese !acilities receive 

irradiated fuel elements t:rom wich plutoni~ uranium and occasionally 

other radionuclides a.re recovered in a relatively pure state. large 

quantities of process cooling vater pass through the plant~ on a single 

pass basis ~~d are -,d~scharged to lov depressions in the st.:.rrou.'ldir.c -- .' -: ' ... 

· -a:i:.~ / .'Where pe~nt por.ds having volumes on the order of tens of 
I ~ • • : • 'I ' 

. ,i· 
millions of gallons' are formed. The cooling vater is normally uncontaminated 

l • .. 

' v!th rad1<>4ct:lve· materi~ls. llovever, the potential tor cont&lllination does 
'~ .l' 1': ·:- ~ '': 

~xiat, ·sh~d proceS& equipment tail or ~rating errors occur. Du.rt~ 

JW1e of 196~, a failure of the cooling coils in one of .the process 

vessels occurred and an wiusual contamination condition resulted in tvo 

ot the ponds asGociated with one of the maJor production facilities. 

DESCRIP.rlOlf OF TUE INCIDE?t!' 

On June ll, 1964, the cooling coil gt a process waste inventory tank 

(F-15) in the Purex Plant apparently deTeloped a leak since the volume 

in the tanJt increased vben no streau were knowingly being added to the 

tank. To Terify the existence ot a leak, the cooling vater supply vas 

cut ort and an air purge S\lbstituted, '!be cooling water flov was later 
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reetored a:l part ot' the leak test 1U1.i tor temperature cont.rol. It-

vaa later surmiaed. that during the period vhen the air purge vas coniucted, 

liquid trom the tank see;ed into the cooling ccil. Du:-:i~g the eerly 

morning on Ju.'le 12, the cooling V6.ter W!lS res~orei vhich n:ished the 

material that bad seeped into the coils into the cooling vat9r ponds. 

Shortly arter, the cooling water discharge line 1'r0lll t -hia waste lianlt 

vas disconnected to prevent additional wate tr<llll being discharged to 

these ponds. Radiation surveys vere made ~e the two pond sites. Initial 

surveys showed gamma radiation levels as hirh as 5 R/hr eight feet 
• 

from the pond inlets. :rurther surveys showed that algae hnd concentrated 

the radioactive materioJ.s and radiation levels ot 1 to 50 rads-per hour 

could be detected over the areas of concentrated algae grovth. 

One of the pon,js ("n" Swcmp) h::i.s been in ser.•ice a.lmvst since plant 
I 

stru-t up. It consists or a narrov ditch about a mile long ending in 

a relatively shallov, open pond (approximate volume ot ten million 

go.llons) • Roueh].y one- rourth ot the cooling vatnr tJ w w, be 1 ac 

discharged to thic pond. Algae and other :plant grovt.h vi.tr.in the lons 

ditch vas substantial and actually served as an excellent filter, removing 

most or the radioactive material rather than allowing it to be dis

charged into the open ~ond, itself. 'ee o:her pond (Gable Moupto1o 

Swamp) hns only a chort ditch nnd then opens into n. reav.:>nably large --. . 

expanse of vater (approximate vclume or titty million gallons). '!!le 

remaining tho;g-fgurths or the cooling vater tlov vaa diacharsed into 
a 

th 1s pond. 'lbere w.s or..ly " s1111ll 8110Wlt or algae grovt,h Vi thin tee 

trench itself and the radioactive materials ttat vere discharged, were 

dispersed almost unitonaly t11roueh the entire liquid volume. 
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J'MMEDIATE ACTION TA.'CEN 

'l'he radiation &urvey~ indicated g~rw:~l ~lgb r~iiat1on levels and ettort• 

• were tmDediate.ly directed toward pre~·en1,1r.g any und'l.4e personr.el 6xpoaure. 

All roadva.ys approaching the pond• were barricaded and posted Vir.h _ 

appropriate radiation aigna. The plv.t patrol o~ration \lfl.B 1nstn;.cted 
: 

to allov no unauthorized entry- beyond the•e barricades • . Water and 

mud samples vere procured !rCJlll both ponis aui sent. to tr.c &r."1l.yt1cal 

laboratories for e.na.lysili. Et1'orts ~re madt- t~" :ir1ve ,;,ft vat.er ro~,1. 

that vere present in small num~rs on both ron-lc. These efforts we:-e 

relatively unsuccessful. The fovl appe9.:'f:-i to be residents of these 

areas and only moved to another loco.tio:1 on the ponds when attempts vere 

Jllllde to f:righten them away. 

'n1ese ponds were llnovn to be frequer.tf.'1 by mi,::rut.ory v::..:~r fo..,l d•..lri:tg 

certain periods or the yeo.r. Short-ly a!'t.er th•.! inci-!ar.t·, !!le!llber:. o: the 

Eiology Department, nov With the Be:t.tell~ Nortt.•.,1eist I:At,oro:+:.Jrle.;, bLt 

then a part or General Electric Caapany, we-re counaul• .. ec! for their op1:1lon 

about the ,mter fowl. problem. 'lbey lnd1cat-cd that 1n a.11 likelit.ooo 

all w.ter rov.l i:reaent were residents rat.~er t hon mig.--ant&, gr.,:i that 1 t 

wns unlikely th~t they vould leave the frllJect, ~ey a.l:lo 1ndlc~t.ed 

that it vould be at least six to e1gb4; welts befor·e any m1gr,.tory fo•,rl 

would be expected, 

DISCUSSION OF THE !lfCIIUr 

The process vaste inventory- tank in ..,t,.ich the coil leak occ\Jrr!ti 1s 

used for temporary storap ot concentrated fiasi?n product. '1-r.l.Ste. 

'lbe vaste is sampl«-!d at this po1nt; tor lnver.~ :,ry p'1.f1,oses and t;:, det.ena1ne 

the quo.ntity of cheaical reagents neeit-d re-:- neuf:.ral1zst Lon. 'lbe co:icent 

ot this tank ts transferred to snot.l'.l!'r ~.a.nl'. t~r ne·.:~:-al1z:it. l ~r, ~ni h then 
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nol'IIOlly sent to w1dergra..nd at.orag£ t?l!'.Ju.. '!:t_',! cc,ncr::r,tr!lt.ion ot ndioactiYe 

material• is autficiently high t~ c~·~st; tl'.!:se v.,j.:rgrC\~d. ~!.Ilks cor.tent to 

boil, Estimates were made or the amowat ct act.1 vi ty tha~ esc,iped to the 

ponds by determining the radiosctive concent~t1on in the sol~tion in 

the waste tank and est;imating the ~°'m~. -: t s.::.l~ti:>n that co':J.ld have 

seeped into the cooling coils. On t.be ~rd1;r or 10,00·) caries ot t181ion -
producta evidently e6caped t:3 th;; PCE41, '!he toll:,-.-1.r.g t .sbl~ gives 

a rough estimate ot the percenttJgf" ot ~-r.~ va.:-io•Js rtldif.\n..icli!e.; th'lt 

-were present in any significant conc~ntrEtlons . 

TABLE! 

PEF.C~C : •F 
'l'Cfl'AL ACTITIT"! 

9.5 
0.4 
o.i. 

l r ,~ ..... . .• 
-:.T1:-L~• 
··cs-137 

s~-69 
Sr-90 
Y-90 

-,r,;;9I ----t:::. zr-9-~ 
1Nb-95 
2rn>-95 

Ru-103 
Rh.;103 
R9J•lo6 
Ilh-lo6 

11.5 
14.8 
0.3 

P.J.-137 
,bn-lt.v 
·La-140 

o.a 
o. 33 
0.33 
o.26 
0.33 
4.7 
0.4 

I• Gfteu,.~ STA"" 

~3.2 
5.6 
5.6 
0.75 
0.75 

z .. ...._~ 

- Ce-11.l 
I-r-~1!.3 
c·~-1Gt. 
P:-11.4 
pn, .. 14? 

9-3 
9.3 
1.35 

Arter the immediate protecti•re act~on ~s c~let;ed, ..., -r~sk Fort"e, 

consisting ot ope::-t1tiona m&nagemE:nt rers',nnel, J.•l oc.-:E:s eng!.n~ero, ~ 

senior chemist, a geologist-hydrologist., a w .. s-:e dis~~s:al en&1n6er, a 

biologist, and health phyaiciata, YU t'o.rmed t.o determt~~ 1\lrther courses 

or action. 'n1e situation vaa, as beat tb6 'I4isk. Ft,:ce 

could determine, relatively st~ble an..1 i+; appea:ed t -he.1 . •~~~rt: w.a~ e. 

reason.able amo"'1lt or tiM availa't,le for cor.i-..t:tu.g vario·.!s ~t"i.1dies 
. . . · . -

that migt&t 1:1id in suggesting a pract.ic&l ~o-..rst: cf act.1~11. Severnl 

,, ·. . : 
• •• t 

. / 

f . ( 
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ditterent types of i nv1:at1sat1on Ycre c~n,t·.:.c::. '-'-' .:,n Y.:1Y!S to ret-...rn t-.t.e 

pond• to an acceptable stat\;.&. Each ir.w,·:;.1e,.t.1vn vill be discussed 

as a separate entity, holllt?ver, th~se tnve-! •.!g,,t~i.:,r.s ~:-e fnqt.:.ently 

being conducted concurrently. 

It vas tirst. rec0DilK:uded by the '!"8sk Force "-h~t ~ffc,r'.;a to redi;cc the 

high radiation levels should begin ar. soon ~ •. ~ p:-!tc::ticu so th!\t. the 

potential tor personnel exposure "WO"...l.d b'! re:mo-.•1!'1. 'lbe f1r~-t; c~se 

or action vaa, therefore, to usmt-s OGX treosts, lpto both PSP41 pd 

.t.Q lwck,flJJ tbs gJd area '!his action was c~~upleted to-.iaJ"(\ tbe end 

or J:uly, 1965, and as a result swveill~n'!e c-f t.l.c !:lrea ·oy patrol vns 

no longer require.1. Du.ring this peri.:>d, orer ... ~hms persor11,el were 

succe-ss1'ul. in kcering the liqt:.id levels ol' h:-:.,. !;._,u:zps to 111:: :~rly the 

swne levels thn.t exlsted at the ti&e: of t.he 11.r:1.1ent. The contaminated 

(t.l"ea was, therefore, not enlar(.re'i nor \l\!re -:1.lrea,.!y contominnted e.reas 

nlloved to dry ou~ so that the Vind co-.11~ cnuse further contaminntion 

spread. 

Shortly after the inc!der,'; saae or t .!".e rF.s11E-r.:, -.. "::.~~r 1'~".:.. -..er~ periodical~ 

hanested t~ de.te1-m1ne t.'le amo-.ir.t of extern1.1l r.oi.t ,.alra,."l.~-1:.,ta and ir.ternoJ. 

deposit ton. Tables II and I:! in-3 .. 1.ce.t-e tht: r·,: c·.tl t~ or thi:J progra.,n. 

'nPE OF FOWL 

Teal 
Coot 
ltlllard 
Coot 

TABLE !l 

WA.TEP. rowL EXTERNAL CW.fAMINAT!_E!! 

6/22/61+ 
6/~c./64 
6/;. .. ?.j6"1 
f... '·· • .,,.,._ ,. 
•. , .:.~ t.i1-

Gabl.e Ma:.mt.air. S.m.t:r;, 
,:;abl.~ Mo-.:r.ta in 51---i.:nr, 
Gcible M7.:..-i~!lin :;-.-:.3-F 
Gable )t'J--;.::.!.~lr.. s·.r~ 

F.ADJ.A!! (TJ-j !-t::AS"':..'iU:.?-i!iir 
: :J> Met t-r Seal"? Reading) 

100 mra.•la/hr 
60 m..-ads fr.lr 
Z..:: '!U9.t!.s,h-.r 

, , • .,.. -" .. A...,. 
- ·'""" .. _ • ·• '-•,':l.! 
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m·t: l1Jo' },'OW' ... !"·~\':.'i•: :t: ~-/· 1.·:: :: : !~.r,:•:,\: - ~ · ~ r~·:t~ :--:.1-:~r-:~r!' 
, ·•1> ••• 6oc .• c, · l,,c. t;,:. • -'l I r.itL' 

-----·---------------- ----~~~~:~~-..:-:..:-a...:.~ 
Coot 6/~;../r.~ 
coot 6Z- · " tt.l ::. ......... 
coot (:/·· · /'' :· .. }; r:...,. 
coot f /~·c _I:.~-

I • • 

Coot 6/;..--, /!·,•.,. 
Coot 6·/-;;,-:..,;,·,4 
Goos~ {' -- ; ·,e.. ,,; ._ !.,._. -·~ 
coot (3) 6/'·'· I,.: ~-·.•, : .~ 
~bl.lo.rd 6/::.·~ '•: !;. 
Ruddy D..:ck r..(·•':.;..· 

.... &. -t';" • .,. 

Teal (5) r,j: !: IP .. . - ., . 
Coo~ 6/2'1/t~ 
Shoveler 6/2':J/i:-~ 
Coot (5) Gh::/l"-4 
N:ulnrd 6/30/f.l..,, 
T-eal 6/30/i:,'-+ 
coot (3) 7/l/~4 
R-.idd;y ~ck 7/1/64 
Shoveler ?.l.l/;;'..,, 
f.bllnrd (2) 7/8/64 
Piatail 7 I[, ii,~~ .. 

I • 

•rcul '(/Lf'.;;::. 
Tenl .-, /r · I .. ' 

I : C'•t- 4t 

Teal 7 /f, /,:_,!, 
' . 

'f~~\l 7 /1 rl l i,•t 

l•~llu1-ri .-,. /1 •i .. ,. ... :, ., . . 

l11ntr,ll 'r"/1~•./••-, 
TP.ul "'l/i",/i,!. .. ... 
J.bllBrd 7il;ij-..~ 
?1,1lla.r.l 7/1-- ,-, --~ •t·, . ·, 
'l'l·nl ·7/1~·., ,:::, 
IY.Dt:? s~ 1. c 9/:...:"1/•:'+ 
D-Jme&tlc 9/i:.:)/:~'-. 
Scuup (8) I ,, .. 11 .1 . '·'+ 

I-tu.lard (3) 11h°lf.: ._,, . ·-'• 
l'intail ll /-\/(. !-. . •·· . , 
'!e6.l (2) l.l'i-/;.: ·, .1 • '+ 

Coot (5) u/, ,.-,. I-, U-r 

(.~~j_e ~-:,:· .:.L ~ a :.n 
C~1'-li!- ~ ---, .n~~!.r, 
vo~l~ ?-!!"'~.;.r. •.; ~:.r, 
•:':lt•1~ ~~•::.·.::_-'.; !,le 
.:.~l:: )I,:,,·: .. ';.; .. ! r. 
::- :i~l~ ?-' ")' :.L 4; :!.r. 
F~!ox SY~--:r;-,• 
.!iE.:!.(;X S':\f~~ 
tt,)"n f.~l' 
tt •:·:·• ~ 
:,;---• 

&.rl;:t: 
v-r.'-- .a ·-. ~k°' .!:::t. ~!.~. 
~ble M~·.!!.t:iir. 
('n.ble 1-;,.,·.:.,~,..t .. u! !" ... 
G-c-..l:le J-k~~-!\!!', 
Gable 1-!C'J!'.-~--:.i r. 
G,1~le ~Ci"; :\ir: 
(;~ble ~~'l'.l.!".t-s.1n 
G .. i!>le 1-t-:>.Ir. i; ·.1 i !. 

il.:,n~y !!11 ·: ... --· 
!:f'.'!ll'}' :~il:.:. 
1!·.:iney ··- .. ~ 

1:. l~.1 

li/.>r,ey t· ... ... 
•• l.- ·• 

::or.ey !~ .:11 
honi::y 1'.i.:...l 
L:,~ey ]!..11 
Honey 111.j_l 
Huaey 1;112 
!loney liJ.11 
il,:m11;y !ali 
!l~n~y !'1]1 
C;t.11'la M,~v ..i.l--~ :..1.:~ 
vable ~~~:,·z~:: ~ .lI! 

(..;,.b.lf': ~=-- :..r. ";,;.!.:. 
;Ja.!:ile M:un"!,:a.ic 
.:;&bl.~ )1r. :.r.T.: ~1r. 
Cia-"!:ll6 Mi:: :.:-.t-ci !.n 
\Abl._ Mo· ,!'it-·3 in 

s:~·,:..:?;. 
~~-' -:ua; ' 
5 ·,t ::..t~:.: 
s~~'l!_; 
:;·4'·:u::.:.: 
:::· \"1."'l'i 

;;.':·:-..:n~: 
~~ .. 1.11r• 

.. -~~._;.,~ 
~·- ·· :..":":.1 
! :-•.t. •.'!' ;J 

'-'•• i.:~.;. 
~,•,·,-rr• 
~ .. ·.-". ,r .: 

.;:-, -:_,~:.' .. 
t•• . .r .1·;.: 

s .-r:~ 
Sv:j_.-,,:~ 

2 ... ··,.m; 
:.~"-r.:.tJ'l_~• 
,::N'•!'.7-· 

... . ... 

15 
) ... _., 

Bkg 

-.. =-. , 

m::-~s l!!:r 
m:-~ tr,ft.: ........ ,~., .... ,. 
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.._ __ _., __ _ 
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'
• ~, f Ho_..,,__ ( '. ,,. ;.•, .. ,, -- J 

1.-.,;,.-- !!.C.:,; /r:.:
... 4 ~ -i-r. r It.. ,:..,.=,I•• 

Ill! ~:l.s /hr 
~') :c--~is/r.-:

us.i:;/h:-

.. :. i) ·' •).: •·) 

::: , '.)'):, 

I •• ,._ • ~-· .,.,.} 
2, ~-):, 

~•I ('\'V • 
... . • . • J 

!_..-,.~: 

:<, ')'_,._. 
6 o .• c~.Y.; 
l, ~;iX) 
~ •·.,~ 
,,, .• .· ··-· 

l ~· -• . _.·; 

~,5·-.1 
'),~} 
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_,. SVomps R.saoc1:::.te '-."!. tt! :;tt.e:- :.r,~rc..!.c.;...!. p:-· .: . .:-. .:-!is Lr.,t 1-:_c ;..li -.::.. :-::; "--:- .:i::1.lr-. .:: f::-~ -;~r: 
c.J:itOJ!linated :.-.mm~ where tt.e 1r,c1d1;?:+. oc~t'.r::-~d. 
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6/30/61. 
, /)- /'"' t, .. ,,.,' t•• 
t;/3oit4 
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/ /
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'( /8/(,l~ 
'f /8/64 
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7 ;, 5 /f.,4 ,/-.' 
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11<1.bl~ MC1un.1;!alll s,,-.:.. ... i;, 
f,nble Moi::ntain S,1;·~r~·• 
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!;•:-ney llill 
u.:.tle l•lc-imta!r. ~~-.':~J 

C...:.:.l:le 2-b.mtatn ~Yi":.".1t' 

G:tble Ma.intain f::\• ,r-•-, .., · -•:· 

,~~tble !-"7.mtain s,~ 
fk1.ble ~buntcir. SY~~ 
. ht:>le M..~tain &r.: .. ':Ti-' 
t~rl~le :v;..--itru.n f:\Fc..J:? 
~:1blo= !-\.}'.in~air, S'.1:.\:3£) 

Ci;!l.•1-:: ~"lt~in S,.-,,.:.::ip 
•~:~blc M:,-..:r.ta1rs ~ -a;, 
:.~:."bl~ M1,-.u::t~1n ~~ '':1.:,.~. \ 

., , ~ _;-,.,.,.. . ' .. . 
. . l .. 

' ~•.a 'I 

, ~·1!~!.'F!~r ( ·!,· ·.~.· . ~~r -~: --------·-----
·,f; .. ·. ·, .. , . 

lW ,: ... · · 
1 • • • . 

4 i , .. ' 

1·: .. .. . 
7'·,, -:· . .. . 

J.= ... ~: .' .·_, .. . ' . 
-; · . J .. . 

:,.-:, ~ .. :, ; 
~i~ ;• . . -, . 
f:9,u ·.~. : 

I . . 

£,·'{ ,•:• ... . 
:, I.~ • t'" I • I _,._., .. 
::-1 ,: . ·. 
<>9 ,(-. ,:_ 
J:·_.'. .·· . 
•,·I,.- .· : . . 
• ,, , ·,. t 
-1,• . 

"': ~v - ., .. 
,4' , • I .•.· -

( , . 
(.. 

~:, ' _ ....... ,. ·- :- . 
l

. ,• 
~ ' . -· ... -, 
~J 
1:: 

.. .. \:~.• 

-, ... .. ' ., .. _ .. , . 
., -~ . _,J. .• , ..... ... · ·.• :• ~· 
l: '(·~ : 
1,~:•.Y l 
5_, 3·r., 
c; '· ~-... ~ . . ,.; . 
-~,:-~}--

0 ·., .. .. 

=~ ·.-:ii--.!.:: 

1;:.i/~ 
~ - !--... ~-~•ll 

C•):T!.~·:·-::· C:!:" :-t }SC!.E 

- .. ., .. 
_·_,:, .. .. ._ .. -.. •~ , ._ ' .... ' 

. .. , . 

.' ,·.. •:).~ 

.:.... ..... 

, "' .... --·• -· ..... 
.... di 

I • 
~?. . _,... 
:~ i .,,· 

;:.,. 
1 ·· • 
. U\ ~-. .\ 
· .• 1. .. ' .... :""'. 

:·::.~ 

. . :, 

~!A 
·~ • . 
' rt 

·-· 
.. , 
: .. , 
· • .. ,, 



,,,/ 
/ -8- lUrSA·l5 

/ 
pCi/OD pCi/p 
c• -137 Sr - Total 

NPE OF 1M. DATE I.OCATieN CONl'EN'l' or r1JSCLE CONTENT OF MJSCLE ~ 
. lj 

coot 9/29/64 Gable Mountain Swamp .137 MA I! 

Coot 9/29/64 Gable Mountain Swamp 102 NA 
:::oot 9/29/64 Gable }tountain SVomp 263 NA 
:bllard 9/30/64 Gable MDuntain swamp 195 NA 
:,falls.rd 9/30/64 Gable Mountain 8-al> l.81 1'A 

i 
,1 

9/30/64 Gable Mountain SVamp 247 'NA 
,. 

Coot 
Shoveler · 10/2/64 Gable Mountain Swamp 112 NA 
Scaup 10/9/64 Gable Mountain SVamp 32 HA 
f,coup 10/9/64 Gable Mountain Swamp 4 l'lA 
T~cll. 10/9/64 Gable M:>untain SVamp 261 NA 
Gudw.11 10/9/64 Gable Mountain Swamp 207 NA 
~oot 10/13/64 Gable Mountain Swamp 126 NA 
Jcaup 11/3/64 Gable Mountain Swamp 9f3 NA 
See.up ll/3/64 Gable Mountain Swamp 65 lfA 
Seo.up 11/3/64 Gable Mountain Swamp 20 NA. 

ll/J/64 Gable Mountain Swamp 114 NA 
' I Scaup ,, 

Scnup 11/3/64 Gable Mountain Svmap 121 NA :i 
Scaup 11/3/64 Gable Mountain svamp 54 MA 
3Ct\UP 11/3/64 Gable Mountain SVmap l.8 NA 
:,:.:illa.rd 11/3/64 Gable Mountain SVacp 3,020 llA 
~W.lard 11/3/64 Gable Mountain SW.mp 869 1lA 
t-:..1.llnrd ll/3/64 Gable Mountain Svomp 1,750 NA 
·intail 11/3/64 · Go.ble Mountain Swomp 14 ltA 
real 11/3/64 Gable Mountain Swmp 24 NA 
l'cul 11/3/64 Gable Mountain svamp 23 NA 
Coot 11/3/64 Gable Mountain Swamp 9i.6 ltA 
Coot 11/3/64 Gable Mountain Swamp 340 llA 
Coot 11/3/64 Gable Mountain Svamp 53 ?IA 
Coot 11/3/64 Gable Mountain swamp 47 NA 
Coot 11/3/64 Gable Mountain Swamp 10 llA 
~olden Eye 11/30/64 Gable Mountain Swamp 32 NA 
Golden Eye u/30/64 Gable MDuntain Svump 262 NA 
Jolden Eye ll/30/64 Gable Mountain SVllllp 309 llA 
Jolden Eye u/30/64 Gabl.e .Mountain Swamp 88 NA 
Colden Eye ll/30/64 Gable Mountain SVamp 26 UA 
coot 11/30/64 Gable Mountain SWaml> l ?IA 
:oot u/30/64 Go.ble Mountain SVamp 53 UA 
~oot 11/30/64 Gable lbmtain SWamp 57 NA 
~oot 11/30/64 Gable Mountain swamp 309. NA 

Ul ducks harvested on the Hanford Reservation after January 1, 1965 have contc.ined <200 p1/p 
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' a continuing drop in tha external con-

tamination levels Vitb time, 'lbe vater fowl, .barveatcd trCXII ponds 

a1x to eight DLilea distance troll the conteainated ponds, •hawed no 

significant external contamination, 'Ibis information reintorced the 

bellet that the water towl present ·on the svemps at the time or the 

incident were resident tovl and stayed 1n the iaaediate vicinity. 

As seen in Tllble III, the Cs-137 content ot the water fowl muscle was 

high. Dccnuse of this, investigations \ICre mde to dctcn::1nc it it 

vas feasible to eradicate the entire vatcr rovl populQt1on. State 

Game Coamiss1on people vere contacted and the contamination problem 

discussed v1th them. 'Ibey could suggest no good solutions but had 

no obJectlons to the plant torces 118king efforts to exterminQtC these 

fovl. An attcm.,t vns subsequently ir.ncl.c: to poison these tovl by distri

buting poisoned gre.ins in certain controlled locations near the ponds. 

'Ibis attempt W3 al.most completely unsuccessf\u, and vas discontinuec 

o.tter a short time. All poisoned material voa removed. 

A number of tOJDE: ducks vere procw·ed. to use ns a means to further 

investigate the potentio.l externoJ. - 1nterno.l radiatioa problem. 

Groups or three ducks were placed on each swap at various times atter 

the water contnmination level dropped to vhere it ~,snot considered a 

mnJor problere {-'10-4 Xi/cc). These ducks were harveuteti when po:.~1bl<~, 

after a residence tille ot one to tvo vceks in an attempt to ~valuate 

how serious the problea of contaminatine .Vild migratory vater fovl 

might be. It \Ills the opinion or some me11berG or the Task Force that 

the resultant contomination or these ro·,11 vould represent a ,:orse case 

since theoc tt&me ducks could not fly and -were rorced to scavenge all 

their too1 in the inaecliate vicinity ot the ponds. 'lbe ducks placed 

I 

-1 
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on the 1&1"ger body or water shoved measuro.b'le levels or external 

~ contamination and internal deposition even after the vater concentra-

tions had dropped to <10-4 > Ci/cc. i'be vild water. tovl harvested at about 

the t:1Jlle the tame ducks were harvested did-show same\o'hat lover levels .. 
or both external and internal contamination·but not to the extent antici-

pated. '!be analyses or Vild tovl that h.o.ve been sampled since the 

abandonment o! the Task Force indicate a reduction in cs-137 deposition. 

The tame water fovl (not shown in the tables) which were placed O:l 

"B" Svamp shoved no detectable external contamination and essentially 

no internal deposition. This vas expected since a very high percent 

of the activity that had been discharged in this svomp vas trnpped in 

the ditch that w.s later back-filled. Ovcrnl~, the "B" Swa.-np did no~ 

prove to be a problem o.1'ter the back-filling, other th:>.."l thnt the old 

trench vns a futur~ potential rn~intion mc.terial oour~e for vegetation 

uptake. 

The Environmental Evaluation and studies Section ot the Bnttelle t!orth

vest Laboratories conducts an annual audit• ot the deposition ot 

radioactive materials in vater 1'ovl barvested by hunters in the JI4ntord 

Area. Hunters are requested to send the heads ot the t"ovl to Dottelle 

Northwest Laboratories tor analyses. Ot the nearly 200 tovl analysed, 

one analysis shoved 100 pCi/p Cs-137, seven others eho~~d detectable 

Cs-137 but all vere less than 5 pCi/p. · The internal deposition ot 

Ce-137 to personnel in the 1.mmediate environ-s caused by this incident, 

therefore, does not appear to be significant. 

• Battelle Rorthvest Laboratories Environmental Studies and Evaluation 
starr, Evaluation or Radiological conditions in the Vicinity ot Hanl'ord 
tor 1964, mrilL - 90. 

' I 
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copper sul.1'cLte vna added on tvo occasions in !il)>le Hrnmto1 p SJc91i to 

eliminate tlie _alsae and invertebrate li!'e, thus breaking illlportant 

links in the tood chain ot the vater tovl. 'lhe copper sulfate vas 

~ed at a reasonably unitona rate at the inlet for about a one week 

period. 1bree perts per billion vas the desired concentration. It 

w.s necessary to broadcast copper aulfo.te by ho.nd in ooir.e a.rca.s or 

the swamp becauae of apparent vnter stagnation a.t the!le locntio1~::;. 

Copper sulro.te ws not added to the "B" S'WWllp imcdin.tcly, since most 

ot the contamination vas trapped 1:i the lons ditch which ws to be 

backfilled. It ws thought" that killing the o.lg:ie in the ditch miai~t 

release some of the trapped material into the open pond. After the 

bo.ckfilling hnu been c~leted copper sul.fo.tc vas atlded on one oc~a~ion. 

The addition of this ~hemical successfully rid the ~~s of most c~ 

the algae grovth. 'J.lle concentra.tions of radioactive l!lil.teri:...l.~ in th~ 

voter wus sevc1·:il orders of magnitude lower before o.lgn~ 'ri·:tr..1.n to r:row 

back to any sic;nificnnt extent. 'lbe oppcrtunity for c~gne to concentrate 

the activity -wa.s, thererore, significantly reduced. 

Some vegetation samples vere collected around the pond ~ri.meters. Ccrn

p1ete analyses vas not made. Uovever, it is obvious that the uptake or 

some of the radionuclides vaa lignificant fr0111 scanni:ig the results in 

Table IT. 
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TABLE IV 

UPrAKE OF CERTAIN RADIONUCLIDF.S BY VEGETATION 

VEGE'TATIOH 

Millet I.eaves 
Millet I.eaves 
Millet Seed 
Millet Seed 
Swamp Willov Leaves 
SWnmp Willov Leaves 
SWmp Willow Lco.ves 
SVamp Willov Leaves 

pCi Sr-89 

26o 
34 

45,400 
3,140 

pCi Sr-90 

130 
230 

2"2,4oo 
1,580 

RI,-Si\-15 

pCi cs-137 
910 

2,700 
1,700 
3,100 

13 
l 

2.:."0 
1,100 

~ese r1ndings indicated a definite need for a !,gil 3tcr1)1znt1on 

progrom and such a program 'WB8 cnrried out. The soil sterilize.tion 

program had an additional benefit in that it prevented the growth o1' 

vild grains th~t serve as a ma·jor food Gou:-=c for Vild ro .... l. T'nere 

vere Vild grains (millet) groving in the vicinity of th~se coolinc 

-water vaste areas and 1n an atter.!pt to Dlll.Y.e thei.e areo.a a:; u.'ldesirnble 

as possible to vnter fowl, these grains vere destroyed by burnine vi.th 

kerosene. 

M mentioned previously, the Task Force detemined that it 'WOuld be 

deYirable to mnintain the pond liquid levelG to that that eY.1~ted·at 

the time of the incident, until the contamina.t1on level of the va.ter 

dropped to less tha.n 10·4 .Jei/cc. Table V ancl Figure l show the rate 

or contamination reduction • 

I 
I 

I 
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DATE 

6/16 
6/17 
6/19 
6/23 
6/26 
6/30 
7/2 
1/1 
7/10 
7/14 
7/14 
7/21 
7/24 
7/28 
7/31 
6/4 
8/7 
8/11 
6/1I~ 
8/16 
8/21 
8/2,; 
8/26 
9/1 
9/~ 
9/8 
9/10 
9/15 
9/17 
9/ZJ. 
9/25 
9/29 
10/2 
10/6 
10/9 
10/13 
10/16 

-13-

· TABLE V • 

corrrAMIHATION LEVELS OF SEEPAGE POims 

GABLE MOUlfl'ADl SWAMI' B - SWAMP 
p_CiLcc p_Ci!<!c 

lt8.,ooo 1,500 
40.,ooo -1,400 
'6.,000 1,700 
13.,000 1,700 
9,6oo 1,400 
2.,500 1,100 
5,000 950 
2.,900 84o 
2,200 790 
2,200 5,4oo 
1,100 150 

810 550 
590 4oc 
510 260 
410 lbC 
21(' T) --- 60 
14(', ., ~ 

J . ' 

110 "."'i:i -,. 
570 r-. 

~ I 
150 f~3 

63 1::: 
87 13 
93 lC:, 
82 l') 
74 e.4 
70 10 
71 7.e 
45 8.o 
43 4.4 
95 4.4 
29 5.1 

. 43 4.o 
lt6 3.5 
36 5.0 
'6 7.9 
12 12 

RL-SA-15 

• 

I 
I 

\ 

~ 
., 

! ~ 

.1 
I · 

~ ' ~ . 
!- ' 
I j 

i: ; 
·j 

ii/ J, ,,,. 
•lj ~, 
~ 
Ir 
it· ,. 
i~ 
w 

~ 
11: , .. 
·~ 
:~ 
:~ 

!1. 

,. 



.. 

- I 
~ -·· 

-; 

~ ---: 
=::] 

0 =3 
~ 

I ., 7 
I 

• ~ __ , 
• C 

~ ---, -, 
- ; 

' 

1o3 
C t f • G ,. ,~ 
• e • ·• ;; 

•• 

-
I 

I 
~ 
-:-:: 

--=:j 
e --~ 

-..J 

1o2 
• 

• • ' ~ -----' ___, 
~ -~ 

• -, 
• --, 

·• 
•·· • • 

_J 

i --• • • 
• • • • • 

'I • = ~ ---: • ··--

\ I : 1 I I 
- ·--..:. - • .-- 1. • • ·-

--; 

I I I L_LJ ' ! ---·- . I __ i _ L _I _ _L I_ I_ I _L.J _L.__I ...___._-'-



1 
' 1 
~ ., 
I 

i 

! 
! 
l 
I 

.,·1 

't 

J 
·' -15- RL-~-15 

Most or th<: contamination thut rcnch•~·l th".! or':?n ponds \mG nct1.ml.ly 

re1110Ved by adsorption on the bottan se~imento ot the ponds. Sane 

reduction also occurred through rudionctive decay. A.t'ter the level 

tell belov 10-4 .Jt-Ci/cc, it w.s the intent to raise the liq1.:ic! level 

severo.l inche6 nnticipating that the cont~:.ln.~tion, 'Which ws vroctical.ly 

o.l.l adsorbed on the mud, wuld then l-c inc.~c~Gsible to the wter fovl. 

In addition, the radiation levelf- around th'! ponds votu.d be sig:iiticantl::,

reduced because of the additionnl wnter shielding. Tests ~-ere conducted 
I ., ,. • , . 

using d.1.-atanaceous · earth t _o deten.une hov J1T..1ch or this materin,1. wuld 

have to be added to reduce the percolation rate of the wa.te::- through 

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

of one foot. '.lbese studies indicated th~t n?proxim.~tcly forty tons, 

ever.l:, disperseci over the pond area., chc-:tl.d ef!'ecti\•cly pluJ the bott~ 

of the poad WlU cause the .,,.nt~::- to r i:.: (• . Aprlic:ition of ti,,! ~ia.tomaceous 

earth in a £nt1cfactory manner turned. o•.:t to be ~ mo!;t d!.ffic\!l.t problem 

and after c..ddiug some six nnd a half tons nonuniformly throur,h various 

.methods, with no signU'icant rise in the liquid level, other methods 

'Jere sought. The use or airplo.nes·to uust the dia.to:naccous ee.rth on 

the ponds vas investigated and actually vuuld have been ecployed. 

Jiowver, bulldozers were al.ready employed in f1llinc the ell.Bes a.round 

the laree pond and this operation proved to be mere ~ucccscful thn.n was 

nnticipo.t,"?d. JJy the time dirt vns pushed into the poud an avcr::.ce of 

. tventy feet all nround the perimeter; the liquid level roGP. rc.,idl:, 

and before lons vas well above that originally plo.nncd. App."lrently I:10st 

ot the liquid actually percolated throu(;h the soil to the graund vc.ter 

at the edges or the ponds. 

Some studi~a .rere conducted to detc1111foc: if it ww::rc poss.i.bl~ to .reducl! 

the nu:Uoactive contamination level ! 11 t:-.e ,:'!'.ter by ;~:.l:iir.ae ::·10-:c\!lt-.tion 



1,,-· ... ·. 
I .. 
I 

I 
.'.I 
. _, 

··I 

I 
·: j 

;1 
,., 
. 

! ·~ 
~-

.. 
;. 

' 
-16-

mater1t\lo and huving theee mnteriols scav~mgr. thu rud10llct1ve nticlid(?~ 

and then deposit on the bottaa sedimentc. IJ\borntory 3tudies indicated 

that Vi.th the pll ot the pond water (8.5 to 9.5) . various scavenging agents 

tried sho-Jld be ettective in removing greater than 95~ Zr-llb-95 and the 

ee-1i.1 and 14a. and approx1mately 8~ of the Ru-103 1&111 lo6. Concentrations 

or ti.tty to one htmdred parts per eillion -.,ere most eftecti ve. SOIDI! 

or the more biologicoJ.ly significant r~.d1onucl1dc:., i.e. Sr-89 and 90 

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

No o.ttempts vere actually made to remove radioactive materials traa the 

vater in the ponds using these scavenge methods, however, the informo.t~on 

generated on this subject may prove useful should future incidents occur • 

The types cf floe used in the lab st.-.:clie:. \icrc Fe(t:o3)1 o.nd FeS04 + J<MnOi. 

• Fe(OII)3 + l-in0-2 + ... 

Samples 01' mud from Gable Mountain -,'w!\.'ni> i-lCre subje~tcd to treatr.:ent -."i.th 

0.1!1 1mo3 in an effort to force irJ.t;ration of ra.diooctivt: DlllteriE>.l:. 

through the aud. No significant movement v:.1.S detec tecl o.ner a totcl. 

flov equivalent to 26 go.l./rt2• '!his is indicative of the tenacity Vi.th 

'Which the i~otopes are bound to the aedimcntc. 

~e ground vnter obtained from wlls in the near vicinity of Gable Mountain 

~-ww:rp -wns s:implcd. 'lhe wells vcre loc!ltcci gene:-nlly north northe::i.st of 

the pond. 'lbc:.- analyses ot' the :::m;-les s~O\ro'l. the retults given in T!l"!:>le VI. 

8-5-64 
8-26-61i 

10-26-64 

TABLE VI 

TJCilcc 

49 
l.O 
ll 
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1.'he bulk or the activity vaa Ru-103 ond RU-1<'6 ond •aae Zr-Nb-95• Samples 

or ground water taken trm well.a down gradient 1'rclll those llbich shoved 

contomination vere at bo.c:kground levels. It vaa ~oncluded f'rm these 

reaulta that contcminntion ot the ground water va.s not a signiticant 

problem. 

CONCWSI01' 

'lhe Task Force was 11bapd.oned in the middle or October when it vas 

apparent that the more serious problems were under control. 'ftle remaining 

radioactive materillls were essentially all adsorbed on the bottozt 

sediments or the svamp, and the rise in ~uter level provided n reasonably 

good bc.rrier '£or both vildlife and people. W:\tcr tovl bo.rve:.ted arter 

the Tn.sk Fo:-ce -ws dismissed did occasior.::.J.1)• ~hC'il some ~xt,?rnnl -con

tru:u.nation on the order ot a fev tho-..:s~r:i:: ~·.:mr.ts per nu.r.utc a~ men.sured 

Vi.th n Gz.t Meter. Internal contamim:.tion of fo\.."l harvecte1. since the 

January l, 1965, has been aa high as 200 pCi/~ ot: muscle, and on the 

nvero.ge about the same as the intcrnnl depo~ltion noted in the cnribou in 

Al.ask,,.* The . radiation exposure potential from this source to personnel 

in the environn is considered insignificant. 

Close surveillance or the area vill continue to be conducted becauoe ot 

the relatively large inventory of fission products n!fixed to the so!l 

and to assure that potential vegetntion contcminntion io under control. 

if !IW1Soc, w. c., nnd Palmer, n. E., CeGium C;,rclc or cs-137 In Sane ~:iks.n 
Nnt1ves a."1d An1mals, IIEAL1H PHYSICS J<XJR?:AL, Voluae 11, 12, to be published.. 

-~--
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SUI-IWIY a, DE GAm.E IOJM'AIH SWAMP 
AJm B SWAMP COlft'AMIRI\TIOD Ill:tDElfl' 

A brief sumnary ot the P\lrex ~oncontrntod Waote SGlllpUna 'l'llnk 

(F-15) coil tuluro aa4 subsequent. Gable Mountain ·9nmp and B SVDmp 

conta.mino.tlon incident and act.icn takon to elate tolloviae tba incident 

ill uhovn belov in chroaological. orclar. 

June 11, 1964 

JWIO 12, 19(>4 

A loak vaa detected in the F-15 coil. 

Ra41oact1ve vaate aecpcd into the coil nm vno 

eubeequently fiw.hed to the avamps. Firot cotir.3tcs 

indicated the tot.Cll activity to bo Go,ooo to 

T0,000 curies. 

Wntcr am mm eompl1~ pro:;roms vera 1n1t1a.tcd. 
·( .,.,( 

Firot'aim:iple1 ind1cutcd contM1Mticn lcvclc in 

the order of tenths of lJ.C'r./c:. 

Rndiation Gurvcys ve_rc concluctcd; cxpo:l'Ul"f: r.·.tc:i 

01' - 3 • 5 raiJ.o/br nt 3' vcro noted nlor\; t.hc 

in.lot• or both GVnr.;p ••• 

All entry vnyu to tho GV~ vcre 'bclrrlco.dcd. 

Biology porsonnol invcoti.Go.tcd the VildlU"c ci:>Goclo.ted . 

vlth the avampa and reported. all t'ovl vc~ roo.Ldcnta 

rother thon aigrator:, animl.a. 

A conference or P\l..""CX and ~ntord Ln'lx>rn tor:, 
~. ~ I.,_, 

~racmnel vaa held to dctcrr.llne otulica for ea.-e 

or action. Tho uso o: noc, A vildl1tc :uapl1~ 

Proel'Gll, Oo.blo Mountnin S..'Wllp voluz.--.e wd al zo, a.Dd 

coat ot conatruction or ncv inlet di tc:he3 vcrc 

to be 1aveat16a,tcd. 

.i 
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June 18, 1964 

Jun/! 19, 196'• 

June 24, 19(>1. 
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inlets be excavated and the olcl 1Dl?t• b&ctt1llod. \ t ·i✓ 
. .. ·.· . . . ~•·• ,P '1 

Estimated coata vcre $24, 50Q. i- f ; -., .-., ! . ~ • ·~ .(. • ·.f•''"• J.pr:., '}Ii 
( :· • ·. . fl .~ ., 1 ~, 1( { r , , I 

Equipllll!nt vu mcr,cd in to Gable Mawitain SVo.mp to i, • ·, 

start excavo.tion. Surveys 1n41catcd co aprcnd ot 

contaa1DAt1on outside or the svm:q,. \later samples 

token on the 16th ii.lico.tcd contomin~tion lewls 

on the order or 5 x 10--~ J¥!/cc and 10-=' µc./cc a.~ 

Gable Mounta.in $\lamp nnd D ~amp, roapectively'. 

Exca.vat1on or the ncv inlet atartcd o.t Go.blc 

Mountain. Volum or the GVN:lp eati11111te vaa rcviacd 

upv:i.rd to 20 million &nllona !ro'CI a.n earlier cGtim:ite 

or 8 lll1ll1on. 

Wo.ter:tovl vhich h~d teen ho.rvcnted hod cxtQrn:il 

contammtion lcvolc or 100 ere.de/hi· (dial rand.inc 

CP). It va.o rccoim.cndcd tt-.at the ucc or cop!)er 

aulta.t.o tor al.nae kill oo investisntcd. 

It vu rococm:endcd by RPO tb:lt copper cul.f1Lt? bo 

added to C11blct Mo\Dlt'1in ov:ucp in conccntro1.1on:, 

or ~ 3 ppm tor aJ.eBc Md 1n·rortebratc a.nlrAl lull. 

'1'he activity 1n D r.v-~ 1c concentrotcd in tho 

inlet ditch vhicb 1u to le bncktilled so it vruJ 

rocoanondcd th11t no copper G\ll.fatc be addlld CLt. 

lcaat. until the old ditch 1a 'bocktilled. Watorrovl 

oampled 1"rm Rcdox and U avampo shoved no cxtarn."ll 

contaa1Dllt1on. 
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The nev Gable Mount41n Gwmp lnlot 1• in w,e; 

some backt1ll1118 la at111 in pJ'CCl'OGB. BD41cit1on 

expooure nt.oa at tho inlet are nov - 50 mr/'hr 

a.t 3 teet. The addition of copper aulr:ito to 04blo 

Momtain started. Purex poroonnol ho.Ye eat11i1rlted 

tba.t - 10.,000 curlao or n.c;t.1v1ty va.a 41ccbarcc4 

to tbe tvo avccpe. Tho poaGlbili ty ot pt!.rtlal.1.Y 

soaJ.iag the bottom or G-'.iblo Mouatoin SVaap to rniac 

tho .liquid level a.rtcr _ncarl)" all tho contamiao.tion 

10 oecued in the cud 1r. l.-ei~ 1rrr,:ot1e:llr.d. Tm 

excavation or a w.:v 1n.tc:. ror D :;.;..-.p n.l.::~ ct.a.rt.cd •. 

Tho a4d1t1on of copper uulfa.to to Onblo Mounta.111 

Dwcmp ma been co~lctcd. A second d.raclino ic 

being used for D Pl.Mt Ditch cxca.v:ition. It 1:. 

c::timted that 20 dnyo vlll be ft<iu1rcd to co:.;

plcte tho excava.tioL. 

Inva• ttption ot too Gnblc ?-iounta.1n ~-::p 1Dd1c11tcd 

o. rouo=blY' good a.lcnc kill. There w.rc n rev 

GWlll. areas v~re the nJ.eo,o appct11'ld to be a.liY~. 

\lr;,.ter 91.111plca ot Gable Uount.ain GVt'..tt!) cont:lincd 

< 0.2 pia coppor ouJ.fntc; l10vovcr, Gm:lplac or the 

oJ.eoo that appcnrad to be atill Clllvc contaJ.ncd 

~ 20 ppm am lt le nnt1c1p3tcd th..~t it vill die. 

The vatcr volume of n 3\tnr.:p vc.o cctl::-.3t.cd to t~ 

9 ?U.lllon aaJ.lona by CF~ pcrconncl. 

To dntc r.10:st ot tho ettort hAI been devoted to Q(iblc Mountnin 

Svamp since 1 t 1::. ln.rcor and neo.r).y all vn.tcrrovl reside in tbis loc:i

tion. 1-~out o!"· l.~c nctivit1 diecmrcc<l to B j"V!lep 1c contnimd in the 

long inlet dl tch and it 1• ant1c1pa.ted th,,t once 1t 1c l.>ackfillad th~ 

pr1DC1pa.l i,ortion or the activity vill be con~~lnad. 
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STATUS OF THE PUREX SWAMPS - OCTOBER 7, 1964 

On June 12, 196.i, the O Plant and Gable Mountain waste water swa,nps 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 
surveys showed exposure rates as high as 5 R per hour at the inlet to the 
swamps ilnnediately after the incident, and the concentrc?tion of fission pro·
ducts (principally Zn-95-Hb-95, Ru-103 and Ce-141-144) in the water of the 
swamps approached 0.1 llC/cc. With the continued addition of "normal" (clean) 
water to the swamps, the concentrations of fission products in the swamp water 
d imi ni shed with a "half -1 if e" of about one week. Gy the end of August the 
concentraticm in the water of "8" Swamp was -rn- ·· i.C./<.c (nedr- normal). Sa1111>les 
uf wc1t~r from the G.ible Mountain swamp have shuwn tonsid<:,·able variation, but 
must results for Scpte:nber indicated concentrations between 10- :.. i.:c/cc. 

Oackfi 1 ling of the original inlet areas of th~ swamps buried much of the 
cuntamination and reduced the dose rates. A,1cHillin~ was cs1,ecially eHecthe 
for "l3" Swamp because of the long, vegetation filled ditch th:at traJJ1,ed most of 
the contamination. With completion of backfilling of the "B'' Swamp inlet ditch 
by mid-August. radiation levels around this swamp were reduced to less than 
10,000 c/m (except for one small area .that showed less than 6 mR/hour). 

When a new inlet ditch for the "B" Swamp was finished «md placed in service 
July 21, an unexpected rise in water level of the "B" Swamp began. (Perculation 
throuyh the bottom of the new ditch was much less than through the old ditch--
the revl!rsc hdd been anticipated.) The water level in "8" Swamp stabilized at 
the end of August at about eight inches above the original level. This rise 
was beneficial in covering and providing additional shieldinq for the contamina
tion fixed in thl! l.Jottom sediments. Domestic ducks placed on 118 11 Swamp at the 
emt of August c1nd sampled a few days later sho~-cd no detectable e:<ternal con
t.1mination1 and thus satisfactory control of the contamin<1tion in this swamp. 

The Gable Mountain Swamp has presented more difficult control problems than 
the "B" Sw,1111p because of its larger area • short in 1 et 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 dS 

l 00 mrads/hr on a CP ins tr1111ent. 
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Maximum concentrc1tio11s of Cs-137 in the flesh uf dud~s was 0.24 11c/g111. 
These ducks were 11 sc111111led" 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 Game Department, 
attempts were made to poison the ducks that rcm,iincd at thr. end of July. 
Poisoning was not succe?ssful, however. 

In mid-August. when 1110:.t of the fission products in G,ible Mountain Swamp 
had become fixed to the bottom sediments, c1ttt!m1>ts were begun to raise the 
water level in order to inundate the contamin~1tcd shoreline ,rnd increase the 
water depth ,1bove the? hi~1hly contaminated botto.11. The c1ddi tion of Br.ntoni te 
clay was believed to be the best means of rcllu_Ling pcrculation throuyh the 
bottom of the swamp and this was begun at the end of July. By the end of 
August, abouts.ix tons of Bentonite had been added, essentially by hand, with 
no significant effect on the water level. Uud.s using the sw11111p were much less 
contaminated than in June but still had as mud, .. ,s 100,000 c/111 external contami 
nation. In order to effect an immediate rise in water level. Purex increased · 
the fl ow to the s,-1a11ip. More clay was al so ordered and c11-r,1n9e111cnts made for 
application by a crop-dusting airplane. 

AJditiOrkll bacf..fiili•l \l around lhr· edges of G.!hk Mountaill Sw,1:111> Wc!S be9un 
in 111id-S1!pll'lt:l11!r. iH ' i::l,iri ly as a mcJns of hu,·_;- 111•; nc,tr-~lior,: conta:11inc1tion 
wi1crt!VL'r prc:,clic.tl . i,Hltt)r unexpectedly, lilt' W,!l• · •· level in the !>Wc1111JJ b~9an 
tu rh\! ,,s the b,h.l:: i 1lin~1 procct>,:kd ~ and by Ln,- 1•111J nf \Ppt,.•::,hcr wc1s u1• about 
ei~itt inches. ,\; ,:.J: c.1tiun of the i3c11tonitc it,1 . li•!Pn stoµJ .•t!d l,1Jt bJckfilling 
h.11s continued tu 1:.1:.v. Domestic ducks pl,1ced u1; the sw,1r·p ,111d Sdn1ples of wild 
dud:, s.1m;Jlcd i11 !r11: ;1r,•,1 shlhlCll t!.,tm·nal <.:1\11t, ,:· ii11 .. :.1,111 · i11 t:it! r .111•_1e of J,OOu to 
IU,t>Ol> c/111 c,1rly i11 lH:tohcr. food c1n<l oth1i1· jd,111L', ,1LL1·,1c.t1vl: to the dud.s are 
to lie burned in ,111 t:tfurt to redut;c the c.:011l<11:ii11,1tio11 ic·1t!l furth•: r. 

Meetinys between ~IL and Purex staff members ii.iv,.! oee1; hclJ ,it ahuut wee~ly 
inte.-vals since June lG, to plan the course o:· ,!c.:tion .i11d t.L•i:IJ iibrc;ast of 
the s talus. 
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RADIATION OCCURRENCE 

R. W. McCullugh, Manager 
Processing 
Purex Operation 
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OATa 

6-12-64 
1.0CATION 

Purex Cooling Water Swamp 

· AOIATION occu1111aNCII: TY ... , 3-C CAUi& cooa, __ 1_-_8 ___ _ 

Uncontrolled radiation or contamination 
inside a Radiation Zone 

Failure of nt 

: ow .. LSTS oa,c,u .. TION AND CAUi• 

c , 

Fission products contamination was released to the B
swa,11ps from a leaking cooling coil in a 202-A proces 

Mountain cooling water 
k (F-15). 

Observations 

1. 

2. 

Cooling water (usually slightly corrtamina 
the swamps v1a a c0111110n line fron 202-A. A 
B Swamp and Gable Mountain· Swamp. 

A cooling coil on the F-15 Tank developed a le 
the ·cooling water was turned off and the coil 
was restored at 0130. At 0200 the cooling wa 
at 0750. 

is routed to 
fl ow between 

on 6-11-64. At 0100 on 6-12-64 
s air-purged unt11 the cooling water 

was again turned off and restored 

3. The cooling water in the coil provided suff. · 1ent pressure to prevent the highly 
contaminated waste solution from leaking fr, the tank into the coil. However, this 
pressurization was apparently ·not maintain: during the air purges and the contaminat 
liquid which leaked into the coil was dis· arged to the swamps when the cooling water 
was restored to the coil. A survey at t 201-A Tank (which received cooling water 
discharged from 202-A} after the 0130 r oration did not disclose any unusual 
activities in the water. 

4. The following radiation levels were surveys on 6-12-64: 

8 Swamp 

On ditch bank over inlet 
At edge of inlet flune 

Maxim1111 along road parallel 

WM Harty-GEC 
SG Smolen 
RW Harvey (2) 
RM File 

ACTION TAll&N 

1. Appropri 
2. Roads 
3. Appropr 
4. The co 

build1 

INYl:8TIGA Tao .,. 

2 R/hr. at 8 1 

5 R/hr. at 5' 
7 R/hr. at 2" 

50 rads/hr. at 2" (on algae) 
-150 mR/hr. 

(Continued) 

radiation surveys were made. 
volved areas were barricaded. 

e contacts were made to RPO-ti.. 
ng water discharge juq,er fran the coil 
di~charge header was disconnected. 

to the 

G. E. Cunningham 
OATa 0~ INYaaTt•ATIOlf 

6-12-64 thru 6-16-64 
•"•••• .... .,1.avaa, 

None 

····-··· ' • - • I 
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.8 Swaatp (Continued) 

Along ditch bank (several locations) 

Along shore of swamp 

-2-

2.5 R/hr. at z• 
3.2 R/hr. at 2• 
600 MR/hr. at 2• 
3000 C/m 

.:1:.:,.. · ... : . 

Gab le Mountain Swamp 

Over inlet 15 to 22 rads/hr. at 2" 

Edge of inlet 
Along south shore 
Far end of swamp 

(probably algae) 
500 mR/hr. at 2" 
500 mR/hr. at 211 

• 

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 fonned to evaluate the problem. 

8. Ho 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. 

i 
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