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UARTER OCTOR

, -
The radloactive contaminstion detoctsd in varfous mwdic et the Ranford Vorkn
ard vieinity for the quartsr Octobur, Ncvember and Decestsr, 1948 4: m'
{n this report; individual month.y suasetions of these asasurewsuts are inalwisd
.r. the H. I. Environs ibnthly reports issusd to the Henford Piles,

- ERACT:

Yo outstanding changes from meteorclogiuel conditions previously obdderved
were noted during this quarter, The wind prevailed i ca the northmest in the
zepara:ions srea with more varied wind directicn:s in o vieinity of the 100 Arees,
“ompiete summaries of the wind dirostiorns, wind relocitles amd stacmpieric dilve
tior factors es measured during hours of irredigted uraniue dissolution are inelu~
ded,

Section II- Ajrborn- Coniaminaticn and i

Complete data sumarizing ihe radicactive contesimstion dctected in the otmos-
cnere using detachable icnization chambers, istegrons, end siv filtar deviess 43
included, No significant trends or changae were noted im compering s eurrut
activity levels with that of the provieuwa psriod; sanll chang@s notéd wwo dise
sussed, Radioautogrsphs of fil*ars iadicale loes Ysteek dlgcherg® astive pszti-
cles in the staospher in the vicinity of Hunford, partisularly during Deswsbdee.
Tables sumarizing ths mesursmsnts for active partlsies e inalided,

Tha flaw trend of ithe Coivabia River Suring this pariod is dlaovaecd; e
aversge flow rate was 518,000 gallone per socond. Ths svedegs Lata-gamm omitiove
measured in Columbla h.ser samplss varied I7om lese than 30 me/1iter adovs -
the 100-B Area to 1329 ime/1i¢sr near the sovth Dank of ike river ssey Danford; *We 3
aversge at Pssco was 260 ymuc/liter. %Thoes maeulis are bighor by feotors of 2 %o 5 :
<t P08t locations in the river as comparsd wiih the recults of Ww REPES .,
Jver ni oty per coat of this activity &s from 14,8 nowr eodium { j. B alpha K
setivity was detected in the rivar samplea, A sroas gection survey of the plvee o
botween the 300 Arsz and Richland indicsted that the radiosstive scatamimatice in
the river eas relatively well dispsrsed, Radicsctivity in @dl sazples takem {wes
the tanks of the Columbis arc tebujatsd with some dissussion of rasults; no sipni-
figant trends were notod, A complete summary of tha N0 ires waste pond Alike i
bre-ak 18 included. Calcuiations based cu rough 2otimations indlested that sEowt
12 %o 61 pounds of urantuas were discharged into the Columbia River on Octobsy 35,

1348 cvar a period of 1 1/2 hours, A study of aboud 500 rivey samples ¢ekan from
rncer Richland ss far down the rivor as Fortland, Cregen indioatad that oo urendus
exceeding that which could be detected rs natural dackgreund wes asseuvrs! in any

= *ke enmrles, Indications of levels above background mere detacted is v rivar

B DisTRIsUTION OF THis MIFHRELETIONS
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just below the 300 Aree. Summaries of some of the corraolaticn svudies oF sewe of
the above data are included in Pigures 9, 10, sad 11,

dsction JV- Bels Contamination ip Raln ang sncs:
Mo outstanding changes or irends wers rodsd in the redicactivity detectes iw

rain samplos during this period. An iseactiviiy mep of ibo esiimsted aumm
of the seperstion stack sffluent during ene evuwfall 49 ineinded,

The results of the assay f, one thousand end wlaven szaplss of Grizking -
for radicactive conteminzsicn discuayed and tebalate’, The resulis during
tals period romained ossentislly the sess as fourd in ths lzst paviod,

[T TeTeey %i«« e

Saa)l decresses in the overall deposition of rediscetive sasios fyum the e?w
ratlons ares stack on vegetation was observed during thiz poriod a¥ cosporad ai
tho previous three montha. 4An isoactivity cherd mﬂn&g o estinxisd Glatrls j
tution cf steck efflusnt westas on vagetation Sn the mvimves of the Hendurd Yorks
lo tncluled. i1l romults for assey of redictctive contasizsticn in wm - §
re reoentaﬂve samp locotions ars ¢sbuiated. ¥Kow msiheds of smelyver fog p
1 vagotatton {smstiivity Mrit, 2 o 3390fkg vogatetten).
Ana]:fsws for nor<volstiile emitters {{ispisn profust W) indionte a pEababls
backgrotnd level of 10 mue/kg dus to notural scourring YW in wogmtelion &m dBde !

area, ﬁg
AV ) D3 ArEs _PELR PALERAASASH 30 FOUISES TASTas o

The luvels of redloactive contamination wresared in the 100, 200, asd 365
Ares waste seplums are reviered; no owistamiimg dhengee oy trovds wige ot &R

zomparing the results of this pws'iad with thosr of previscuvs surveye.
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Station with the overal) swevaillng direction prodomimiing fron tho woet., The wimd
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The meteorolopical comditiona for the period Octobar, Novamber, and Desasher,
\943, oboerved at tis Hyteorology Station (622 Puilding) during the time of metgl
lizsolution are surpmrissd graphically on Pigurss 1 through 4. THe eriginal mstees
‘ulogical measuremsnta wers nade by the ivtcorclogy Group of the Hsqith Imtywmed
Jivision, #figure 1 pressnts the thiee soath average wind directiom dete for VUm M

s01ving hours as obaerved uging an cight point cospass, 49 im the yast, Uin st
st quadrant prevniled at the 200-Tast metcorclogy towr station, altd the wiad

Lcctiona at the Meteorsiogy Tower. Tin acmthly average wind diroeticas Gwring k-
Octoter and Deccobis were in good ogrecsont with the three month cveregns hawswer,
luring Nowvemder, s noticcable incrense in the wind prowailing 8;@ Lw smtimmat
ilrcetion was obaerved; the wind froe the nortimest quadrant éscrcased, Thonoe
toarmnih wind dircstion tronde ape zoflceied an the wegetaticn cumtenianties 0T
58 3hown by the monthly iecge-activity oups avd, ocoasionally, %2 the pattszt of m .
ured setivity on samplce fron the Wahluin Slopo, wherw trece quastitiecs of m&
fedine wore detcetad whon tho sousheost wind provailed. In gesoral, the Zghoy wimd
vclocitics accoepaniod the wind fronm tho soutimost.

Figurc 3 summarizes the wind dircction data as roeorded sbout Gmoty foot adove
rount ot the 100 Avcae ang fifty.foot abovo the groviad et the 20D Tosd Axeas £
conpasison of the datn withir einths indicated that the wind in tho 100 Arees tewdns

ty prevsil frono g

i

rorc southerly direciion than it did ot the 200 “zas Noteerolesy
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fr-= the rorthmst occurrod consider.bly lcss than the significant prevailing direce
+i »s in the 100 Arcas. The arownt of ind froo the cast rocordod in the 100 Areas
iz shout tice that recordod ot the Mbteorology Station, This wind comdition couwld
- .at for the rudloactiwe contamination on vegotation occasionolly fourd in o
“rrrgl vieinity of Riverland and Midway, Piguro 4 is s grophic suwmntion of tho
- spheric dilution factors as obserwod during tho hours of mctal dissolutica in the
scparatizns irca, It 1s notevorthy to cophasise that thc oloft condition prownilod
ir, cxcess 0 758 of t¢he time during Octoder amd Nowoaber, cid decreasod to an awerege
£ L5% of t% time during Decenbers The lov dilution ratics during the dissolving of
r ntum increascd fron sbout 4% in Noweamber to 85 in Deccabcr. This chango obesrvod
i lamombor was cpparcntly duc to the increased amount of dissolving during the daye
“iret nours as thesc hours arc usually the poriods in which low dilutions usually
.
Table 1 prescnts the ccan wind welocitiocs cs recorded at sach of the msteore-
~i7ml stati~ng, Tnis ecan reprcsonts the avorage of all directions ¢ a moathly

stis,

[ =
l}.?_ riod 200-Test ! 1000 !, 100D 1009
, Grtobe p - " -’.09 I 3.8 ‘01
!:.vc ntcr - - Sed 6,1 LS
Soeober 10,7 6,7 34 4.8
Forind Avwrapx - S48 dod l 45

*Th wind w locitics at the Ketcorolosy Tower wore not reeorded dru-iac the
reath of October ~nd Boweber,

Thepe wemu threo ocessicng during the latter part of Mowombor when the vind

T sty excueedad 30 eiles pur hour gt the 62 builling (Motoorelogy Station), The -
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high velocities wore mrasured on orc occasinp botresn 4100 MK ord 12:00 M and on the

sther boteoon 12100 M and 9100 AM, Scvcral cther abows average wolccitics were obe g
s.rved during th.s poriod; howover, thoy did not occur during tho poriod of mtel 3
itssclution, For detoils of the motaorological conditions based on an cwerall teenky ‘g

four hour basis cather than during the dissolving time as roevicowed in this scctiom,

< .80 refor to tno Health Inctrunent Divisions ['onthly Metoorological Roports as
surrzrized by De M, Jonne, of tho liezlth Inotrumont Divielons lh.toorolagy Group (1)
(2) 3 . 3

(S:c Figures 1, 2, 3, and &) &
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SUMMARY WIND DIRECTIONS -~ 200-W

DISSOLVING HOURS ONLY
OCTOBER —NCVEMBER --DECEMBER
948 FIGURE |

(345 %)
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PER CENT TMME OBSERVED

WIND DILUTION ANALYSIS FIGURE 4
622 BLDS.— 200W ALREA
: 1o 3 E— D!SSOLVING HOURS UNLY
OCTOBER—NOVEMBER—DECEMBER
1948
| Bl

E4-)
70 -—
8%
60.)

i
LLYE
50
4 pr—t—
40
35
30
2
20,
5.3

K3
E




FS-File 113742

The radiation lewels in air were mosurod by msans of thim woliled dot auhedie
ionization chasburs(Har€ord tspes *"W*, "S¥, and "C®) gyuppmtod four feot off of the
~rounde The airbornc contamingtion wos mcasured by counting asell asbootes Tilter
Tapera sbout cre and one-half inches in diameter through which ebtout two cubde feet

per minute of air was pulled using a motoairo pump} the total. sir sompling pmeviod 3

for each filtc unit is scwen days, A sumpary of the redistion lewsils nzasurod 53 f’
the vorious locctions on and adjesent to the Hanford Vorks Area gruper is praconted
in Table IT, 4 study of the tesults obtaimad using the "CV typs chesbor inzdisatsd S

Eal
i

-

that the cverzge for the overall thvee morth pericd did not differ fyom the previces )‘
threc nonth awmroges 43 in the past, tho meosured rodiation lewels 4r the 100 m.
Fere withia the background ronge of the detachable chasters used (0,3 to 8.5 mrep
por 24 heurs}e Slightly highor thon tis bockground lovel wus measwred st %he mows ﬁ
it~r stotions within the scparation arces ond noar the 300 Aven, s@

4 review of tho curvent "MP and "S" Chnnber roedizgs indicstsd zo aigedficamt :
shanges or urends whon comparod vith tho resulte of previous suwrveyr within the last

b ;‘i"‘f

stx nonthe, There wns o~ significand tremd obsorved at ony ixdividmal locatieca op ‘@

M B

“anwel mooorded dosage rates; the average doango rata at thiz location wes 0.9

Tithin any isnluited some, L Row station located within tim 234=P% area chowed the %
=ropf24 hourse 411 lneations outside of a ten nilo radius of the 200 Arens irdie %

Tited swrope dosage rates vithin the range of the backgrvund of the inst.yusents :
unced, uué

It i3 intercsting t- note the consistency of the radiation lawols in tha oute

R4

Teptg .

2vity conmanitics of Rithland, Benton City, and Riworland, The chosbor at oach of

"3
P .

s34 eations indicated a threc month averoge ~f 0.5 mrop/24 hourss the dndivideci g

o
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%
arekly cbecrvations were, in gomorel, consistently about 0.5 swep/24 howrs, “‘a
A review of the oporating conditions amd the amount of uranium diseclved eom~ %

sidering the woight, irradiation, and cocling tire of the uranium btefcre dissolving

s

2

%

2
misseed that there should not hawe bren any signiffcast chcnges in the alr rodie 5
ti~n lcvels usuclly obesrwedi tho contimuity of tim cwrent detachedtlc chusbor l‘&“
roe tund to ¢rnfipn this ~beorwationg

;i
»)

Tie average teta activity dotecisd in tho air as doternined by mspsuring tiw
Ltivity Acpesited on o U, #5 Filter paper is summarised in Table IXI, A grephls
xrtreyal of the szre daty is presontod in Pigure 5¢ The gesults of & stattistioal
scoporison betren the awerages of the individual lecationsg and dotusem the current

N R

three renth awerage of cach Jocation with the aworoge of the grevicud thwee wonths.
®
'8 included in the lowor portion of Figure $,

o
S ¢

MRAE AT

The currcnt zwcrage beta activity dotected on the filters using thin m;

YRUEE i

scunlere irdicated no significont changes frem the owwrage Wote activity dstected an
. 2
flwers at th same locations ir the provicus quarter, This gemsrolisetien Lo egsdx .

in lir: with ezpoctations bacod on the normal opurating conditions im $ho gapuoutioms
JCOBe '

Outside of thr menjtoring locciions withia tin seporaticn ovcas, the iy oeae

IR x, TR

-toring stution whove the avorage alrborme bota activity was greated um 3.4 w W{:‘
1c/1iter was ot tic Hanford Statior whsre the throe month ovireso was 3.3 = ‘é,&“@
i/liter. Tho slightly hirher bete activity dstocled on filtsra fron the Rt
rci was probobly due te the provalanee of the highor welocity wiods fron iy scvfls.
st quodrant during this peried. 4 sirilar Thigher bota activity & oposidion? ™o
“bsorwed on the wegctation in this sene durirg the same perieds |
Radincutorraphic studics of the filtcr papors used in tho alrdbarve sotiwddyr mobm
toring proeran continued to indlcatc the prosonce of stack dischorgs estivy sorticlss

‘lcse Those ocasuremmnts vere oo’s by arposing the £iltors to type ¥ ReRay $13n

&
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for o joriod of 168 hours, Aftor doweloping the film, the darimned spots on t.b
film wcre visually countodj cach durk spot wos assumd to be repressmtative of a
stack dischorge active particloe These data are not to %o confused with tim data
obtained using motoaires outdoors with the filters expossd directly to the astmose
phcre or with the currcnt "porticlo frame® study, The filters discusesd haye refep
to the filters localed undor o protoctive cupola type yoof ss iustalled in the 614
bullding ubich house the intogronms and micromex recorders of tiw alr monitoring

progran, Tho porticles dotectod on these filtors will represent only thoss portisiee
drawn through thc vents of the cupola ith the two cubic feet per sinmyte flow M
t'e 1} Inch filtcr papore ._

The dota obtainod using the abovo provedury ia certalaly oot more then g qualie

totive indication of the trond in cstinating tho mmbdor of particiss captuxad o a :
fi1%r papere The table below indicatos the total numboy of purticles ostimited %9
“. on the flltors, Each month ropresents tho s tudy of four filtorz from cach oz

:¥:ng the nuntors indicatod in the table arw o cwention of thy total estimutad Fg
particles on the filltors from cach of the liatad losations, ;ﬁ
Basod on the doto prosented bolow, thero is on obwlous trend in the fomer pute “7%

iclca dotectcd during Occombor as oonpared with fovember ani ®Aoksry 434s tvexd i3
particulirly noticeablo for tho filter sorples talna within oo asar the saporatios

Feasy It is vorthwhile to oention that tho particios iteted for the 0D Ares o

protobly small particles of uronium rathsr than fiasisn produet 2stack disc'ere

(et

2
e

N .
RS o S
IUEFIRPAYIEL -2 - & Tt

“ctive porticles®; analyses hawe showm that most of ihg activity on the G0 srea

i1t s vas nostly ureniom, ”“
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Dates Covered
Location October Kovembor Deosuber
" Paseo 5 0 0
Banton Cily 3 ¢ 1l
Richland 2 0 0
300 Area 13 2 4
200 East Area (18} 246 58 9
200 East Area (E) 325 &2 16
200 Wost Arsa (4) 90 1 19
200 West Area (Center)¥.- 310 6 1 &
Gable Kountain 49 0 5
White Bluffs 16 Q 0
Aanford L0 & 1
ranford 101 13 b3 1
100D Ares 1 o 3
105 DR Area L 18 1 b §
7o 98 DS c

(See Figure 5 and Tebles II and III)
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Within 1008
Yithin 100D
Tithin 100«F
®i{thin 2000
Within 200-E
Within 300 irea

a6
Route 2N, Mls 10 6.6
Routs 2“, Mis & 0.8 0..8 bl
At 105 ™R 0.8 0.7 0.8 0.8
At Thite Bluffs 0.5 0.6 0.7 0ch
Route LA, Mle 1 0.6 0.6 0.5 Qi
At Hanford 614 0s5 0.5 0.5 0§
At Route 4N, @Routo 1 0,5 0.6 0l 0.5

At Barford 1M 0.6 0,7

mu AS; mlﬁ 001 °.9 007 09.
Route 114, Wila 6 0.5 0.7 0.7 0.7 )
Route 3, Mle 1 #s0 0.3 0.6 0.5 8%
In 23&'235 Atea 0.9 0.8 909 0‘9

Mateovology 200 ! 0.9 b 2.6 27

e 10 0.7 .9 0.8
Routs 10, Mlie 1 0.7 0.8 Osd 0.7
Route 10, Mile 3 "o .y o L 0.58.
Rouh ”’ ulﬂ ‘ 009 0.7 o.’ °¢.

Route 43, WMle 16 0.5 0.5 e Q<3
Route 43, Wle 22 0,5 0.5 0.6 0.3 Guk®

liehlam Q.5 0‘5 0.9 °$,
Banton City 0,5 0.5 0.5 0.5
8Riverland 0,5 0.5 0.% 0.5 8.5

swaChambers wers lsaking and the rssuite obtalned ware volded.
*oCharbters removed fyom this locaticn. The dosage rated tslulsted tuslude the
;round of the chazbera used which varg Bt 0.3 to 0.5 aep por 24 howe,

L DRCLISSRED
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: Qctober = Novester - Peceplier

1948

LE. T AVERAGE we/PER LITER
F 1aco 11z 10710
100-D &rca 1.5 x 1070
300 frea 3.4 x 30710
200-East- Tewer 18 30l x 10'9
200-"c 8.6 1 b 1.0 x 10”7
Bentcn City 1.0 x 10710
Harfard 1 x 107
Thite Bluffs 14% 10710
105-0R Construction Zomo 19=x 10'1?‘
Gutie Hountain S.4 x 200
Rirmland 1..6 x 10710
200-"cat, Towor 4 6,7 x 10730
200-East, Southost 342 2 10™7
Hunf-rd 101 Building 249 x 1020
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. AIR FILTER CONTAMINATION
“IANFORD WORKS @ VISINITY FGRE 8]
OCTODER-NOVEMBER ~ DECEMGER |
7 - 1940 :
¢4 . . i
s .
3
3 .
- - - rj{
" 3
e 3
s
B ol -
L]
[ T ‘ - 3
: ; $
0 _n..r-,_.n._ﬂjl 2 .-,A.%m 3
& g s{jisi{§!)} 3
§ —i i w | w ! <y ’
v e el i ﬁ—b—-g; g i h—-—-h—!-— \:
ran00 — Alajajalajajaja 'RIE
| sexron ary alajalalajalalaja aja
moase | O |8 1— Aja W Albjla)e
weasga | & 18 a aijalajoalalwia &
aamg wr | 2 [ A o LB LK Alala|w E
corwmpe] & |B A A8 [ Al alalajaiji
sog s¢ | O 1A A8 a alalalaii’
2oweey |2 18 [Hi1aia]a b j=— sdlajajlaja
1Wwhowe] & | 4 & & | A —~slAdialalala
HAMFOND A |bo Ao A AlajtAlAaijalala
® A ala la —
mew&vi a o P
190 ~0 6 6 1A TAD ALTA A - A
os-om__} 18 148 ¥1s60la s )8 =
mawo { & |8 | | ajfajajsla a -—
A CURRENT vARIANCE (HVALIDATES TEST
7Y CURRENT ODIFFERENCE APPROACHES SGNIFICANGE
ot HO SIGNIFICANT DIFFERENCE SIRCE PAZVICUS OQUEATER
[ O SIGEFICANT OIFFERENSE GETWEEN CURRENT AVERAGES
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The amcunt of redisactive contamination detected in riwer sater sangplas Divm
*re Colunbia River at sampling locations dowmstroom from the 100 ixoos insrecied
during this poriod; this increase in nctivity was on oxpsoted ome tvacmse of 3he |
rcduced dilutions brought about by the decreasing flow ratc of the Oolumbia Niveme
This deercase in river flow is o normal trend for the Colund¥a at this taws of tiw

Te

The average floR ratc of the Columbds Riwer, ns mecsuved Wy the Powmsr Divisiom
it RMchlard during October, Hovumbor, Decombwr, 1948, wa approaimntoly 413,000 gale i
lons pcr secord, The moxiswm neasurod [low during thin quarior wes 538,000 galions ;i
ror sccond as observed in early Scptombor, Tio nindmum flow of 328,000 galloms paw
‘ceond was rcaswred during tho latter port of Deavmbor. Pigure 6 sumssrises s
rond of the peasured lov Teto of Uo Colushic during tide sricd, IV is iakeress o
ting to uotc that during this e pericd last year, onlikc the treed n~ted tils j:
©ar, the river flow incronsed slightly during late Gutodor &ﬁ then roeodod Mé
Zhout Nowecber, Figure 7 summarises ths awcrage Wta activity madivred 1z agsplee ?
of riweyr rater taken at tho listed locatioms. The narmel freeuweney of rime W
is onco oach week at all iccationsy thn novesl individusi sosglo volumn 49 580 2l “
It rosults ore corrected for tho deeay occurring doticon timn of sargling ond (RS
°f counting cn the bosis of the 14,8 hour W—lﬂc of hu ™ mexivan Secey

.

oriod botwocn any sanplirg and counting is twolw bours, Table I¥ sucariscs U
average velucs chtained during the querter,
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Locgtion

EQCO

Richland 336
300 rea 73
Hanford MNorth Bark 53é
Hanford Middle RS
Hurford Scuth Bank 1329
100-F 519
100D m
100=8 <5
Above 100-B < 50
Yakimn Houth £ 5%
Yakina Horn £30

* The normal roporting lewel for tho buts-gamms aotivily ia m‘g o/

rivor sorplcs is currcntly ostablishod at 50 we/liter (3 x
liter.

Background mocasurcnents token ono ndlc above the 100-B Aroa guw valws ranging
teteecn one and tern uug/litor. Those valups agree with previous determinetions in
sarples fron this location, Tielwe sonpros fron tho 131e3 dullding whore the watar
13 taken into the 100-B ircc indiestod an sworage walus of 3% ppe/liter vith & M-
irur £ 400 uuc/1iter. These rosults aro about thyee tires as high as thoso sbtodred
durinn t's previcus quarter; it ie teliowod that thie cordition is duo to & "backs

steet effeet caused by tn 1ow plwer lewl,

U
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The cntering river water 2t the 100D Arva aweraged 320 wuc/litor; this aote

ivity 13 fron the 100-D .rca vastes, This anounts to 3 tiwedfold Ancroase over the
provicus quarter vith the higher individunl rosults cccuring at tho tisms of mine
irmur river flou, 4 similar incrcase in bota activity =as obsorved at 100-F Lzea
were the average bota activity was 519 wue/liter,

ot Honford Enrry the maxinun activity was detocted in samplos talsn from the
seuth benk ~f the river; tho average activity woa 1330 uue/litor, Sonplos fron tie
=idlc -t tho river gveraged 820 uuc/liter; fron thc north tonk, 520 wus/litor.
Trese valucs are tun te three tincs higher thon noted during tho last quarter and
tuvr to f-ur tires higher than during tho samo pericd 4n 1947,

The averspe activity detocted in sanpics from the rivor neer the 309 Aroe and
Rickland mas 270 uc/liter and 340 wuc/liter, respactiwly. The highor rosults s
dichland arc due to tho nore dzairnblc practico of taking a river sample in the
urrent of the river rather than in ho more gtagneat watar aloag the shoro 0@ 49
e srar the 300 irca. The sqaplos from the Pasco-Eenneeick Wridge aweregsd 260
suefliter with individual t"tnults 52 high as 86C vuc/liter, This is the highoat
average for any quarter in 1948, although it ia cleost idonticel with tin wnlwe
~r~anred for the zamc gquarter in 1947.

Fther extracticns for plutoniun and uraniun werc mndo om 21l routine Colunbin
iiver sarplos and indicoted cn avorage loss than the dotoctable 6 dis/min/litor ot
all lceations, Oecasicnol single resulte grecter than 6 dis/nin/litor were detocted
~t rindsa lic-ticns, This could te duo to addition of comtanination inm the cxounded
Iatrpatery or te possiblo actural actﬁit] fluctuating about a moan slightly lowmer
tharn the prescnt detcection linit,

Sovernal samples wore ohtadned from nearby rivers and atrcans which shousd
csitursl oairia and hota netivity conparable Tith the backoround measurcronts of tho

lunbin River above the 1008 Ltca, Sanplcs fron tho Palousc, Seake, Tousiwt,
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Yollovhawk and Umatilla rivers indicated a natural Bota activity rangiag frem 1 %c 3

20 wc/liter, The Columbia avoragod cbomt 4 uuc/liter showe 100D ires, Tis
activity mooswroronts indicatod o lowol lcss than 6 dia/min/Mitor in sesples frea
all thc abovo stroans.

Figuro 8 portrays tho rosults of a eross=goctiva surwey of tho Col:mbis Xivee-
tctween Richland and tho 300 irea. Mno semplod wape teliee at fowr croes-sooties
locatinona, cach cross scection consisting of tiree senples fros variouwr depihe of
river noar cach shore nnd threc sarplcs from the mdddlie of the riwer, Tie mf
tctamganma activity in tho sarplos avornged about 400 mas/liter in tie seeticn of g
the river survoyed, There was ro significant differsnce found in corpurisg the b
activity moasured in the sampics from tho four crose-gestion lecations, Oaly l!lu 3
difforonces woro cbsarwed botweon the botaegaren activity :2esurad in swsdiss §
at various doptha, although later considoration emd tosts ixdieated siguiftiseat
d{lutions of tho tottos samples as thoy were witldraam, Statistizu) emalyeds of
these data indicoted a probable uniforn dispersion of the Date-germa aetivily in -
samplos from this reglon of the Colunhia River, Jisiler stwiles will bo cantimmd
upstrean during the iow wotcr poriod in on offert to deteredme ot vhet regiss im ¢
river the hoige.gamme sotivity adudttod from the 100 irces 18 wwiforxly ataed,

The abovo menticmod sesples wero also cnalywcd for aiphs sctivity, Four of W
sacples indicatod questionable alphe activity in excoes of & disftn/idtowe Threw
of thoso sacplos wore edjacent to Richlamd uhore 2%, 10 ard 7 Ala/xin/litey wve
rcasured, Fluorcphotomoter annlyses of tinge serples iadiented that the wramlsn
contont mas less than 2 ug/liter in all casos. T two higteet cumpies firom t5y _ X
wost bank at Richland shosed < 2 dis/min/liter fron plutoniwd ae dotorpdend by o W@.é
walysis; henco thore i sorc quostion as to the walidity of tio posiiiw alphe &"*
activity indicatod in the origimal samples, {

Thirty=five semplos wers obta‘ned free bl Yakios Qiwer during S0 Qeaviere -

- — [ DU (AER R TN S
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avcrage of < 50 uuc/liter was oMn:d at thoe mouth; the averags at the Yekimm l.qm
vas also -250 uuc/liter. The moasuremcnts for alpha activity in these sesgles Sae .3
dicated <6 dis/min/liter.

‘In addition to the routine river water sasplcos taben during this paricd, owe
rundrsd and seventy=four oud sanplas wre ocbtained from the river bonks st eight
sclected locations along the Coluebia Riwer, Half of the semples wmere talmn along
the shore noar the cdge o»f the river, vhereas the balancs of the sasples wore tadee E
n the shore five foet from the waters edge. It was expected tint the scrpis £iw g
fecet fren the edge would give scme information on the sotivity depoeitad on the ﬁ
river botton as the river water recodes. This would be prissrily s qualitative w&v,.;
imate gince the exposure atd decay pericd is a funstion of the slofe of bank and M
rate at which the river flow is decreasing, Thw rosulis of this progren are Jushas

ized in Tadble V shich insludes thw muniee of sexples talen as Wwll as the macism
2nd average betasgzmma activity detccted by a direct count of ome grem of the dried
matorinl.  fe corvecticon was nedo for gelf-abacrptiom or for the Iknoen Bets asiiw
rram 540 sresent in tho potassiud salts of the =i,

1
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Total Bota-Gasma Activity in muc/kg (nilli-eicrocuries/kilogram)
Gctober= Nowenbere Decviber

fo. _ | Lt Riwor Fe. Fron Rver dbors |

. Near "ills Ranch 28 18 9 3 p H k-

.llard Pumping Ste.| 20 19 1 38 i

.t 100=H irea AN 2051 12 25 s | -

Below 100-F [xca 2 108,0 3 23 16 N

Aierland Dosk 2 25,1 3 21 » i
.t 300 Lrea 23 a4 16 33 19
_Pasco-Kenn, Bridee | 25 | 13.1 12 43 is
! Hanford Ferry 12 I 27.1 12 13 10

* Tngenersl; 'nc ‘trend st any location Tms ~beorvod; no significant difference
vas noted in comparing the activity detoctod in the shere sarples with the off shewe f;lb
samplos. The "Near "1lls Ranch® location approximately six ailes upstreas atovs the 3
170-B .rea roy te considercd as the baekgrrund source for radtoactivity mesured 4a
Zlumtia River nud sanples, -

an anclysie of the tctuloted rosults shown in Tadls V indicated that the acte
ivity in ths mad camplos friu downstrean lcaations veried within a range that ooulM
tr sttributed t° the fluctuation aroums the maan background activity lawl, 4s the :
awerage activity detected in samplos from downstrece locations are within a factor
°f t~ sPon cinpared mith Tilla Ranch, it appoars that only natural rodicactivity %9
fctected in those river shore zud semplos, ;

411 samples wore analyzed for alpha activity froa plutordun and uranive ty the
cther cxtracticn method; same ~f the samples wore spot chochod for uranium content
using a fluoraph-tomoter, The aweruge results for the analyses indicated s lowe] "
£ sttivity less than 6 dis/min/cran at all locations with mo indication of uremdws,
Urmasioanl flyer results shwed a rango of activity from 7 dis/min/gran to 20 dis,
“.n/Fram; tese high samples were not confirmod by analyses nf re resasples from the
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1neations considored,

During tho periocd October, Decorter, 1948, tho 300 Ares waste pond was partis
ally discharged into the Columbia River cn October 25, 198, wen th aortieet &l
‘£ the pond aceidentally gaw vay, 4 prolisinary report discussing the effects cf
the 300 irea dike treak on the uraniua contaminatinn introduccd into tho Colushis
Uver was givon in the "H, I, Cnvirons Report for Octcber,” (H1-11534, issusd Now
ember 3, 1948,)

The purpose of the follnwing dotollod summry is to review in sore datail the
circumstznecs of the dike break and t~ prosonmt tho complote curwey data obtairsd $n
the cffert to trou. tho uranius discharged into the river,

The 300 .rea waste pond has lcig been o ecurce of tmouble as & radicective woe _;
tamination haznrd, In the earlicr days of Hanfand opavation, unimown quamtitics of
ur-niun were cischargod into the pond; ewen today, under mosw strist ecmtrol, iv 4s

stic~ted th-t probebly trosthree pourds of uraaium are discherged daily ixte the
500 ares pond from tho 303 Areaj this neglects any wraniwm that could te samt to tin
J:5te pond frem the 3706 or 321 buildings, (Currently, waoniva from the 321 Buile
‘ing is to bc dumped into o "crid® cbout five uiles mopth of the 300 arve.} A1)
tiese wastes, the exact quantities of which sare noi quantitatiwvely kown, have tasa

- :’

Aischarged over the past Years into the pond, The pond itself cowrs am aren of g
~beut 490,000 square fuet and 18 about five foot doep, Tho walls of ¢'4a et poad %
are constructed of crushed rosk and earth; the bottom 10 of earth, tlrough wWdeh 44 fé
waste solution ccantinucusly perzolates through tho ground ond ewoxtuslly pesstimiocs E,%
ints th. =ater ¢nble, This lattor condition bns bteen the souwrws of the wad~
ium frund in the 300 .rea Saritary Wator Syston; this waste problem was discusoed i’"

{9) :

in H'»’J-11333-

The noranl liquid height lowl of the magto solution in the 300 Aren Pl dur=
‘¢ t'is pericd was ab-ut threa feet, It was 4hwa sbeerved shortly afierwnrds that
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ihe leve] cf the water !{a the pond Lad incressod by about thres to fowr foet, &3
far a2 could ba determined, there was no significant incress? in the normal voiwm
~f waste sclution discharge into the pond, It was gererally ‘eliownd that the coms
sunds of sluminum discharged into the poend just pricr to ¢iw tm of the 4ilm “weak
formed flocculent precipliates carrying the small solid matter to the bottom of e
2 pond ard affectively sealing off the normal parcolstion and dreisdiag effuct of tin 3.
» pond, which previously kspt *he lswel of water {n the pond relstiwely sonwisns, M
this time 1t was also observed that timre were definite smll lesks through the el
wink of the zend; smnll scepege through the wall of ¢he mordth bank wes alse moticse

Y

ables

“ith the incressed prospurs on the banks of the pond eewsed by the Mgher jawl
of water, o ®wazk point was oventuslly found in the ncrth-wmet sorner of tw pomd
wrore the Al then geve way about 2:30 P.iL Ootober 2%, 146, The Buik of she el
“ents of the 200 /res Pond were lost, traveling sbout 1000 to 1500 feet ower the
er-trd adfacent to the pond proper deforw it smytied into the Columids Mwer.

Tt wes eptimated that there wes about e four foot drop 48 U'w lewl of the wobe,
in the pond weétea Wfore all liquid flow o river was siopped sbowt 4500 P, Db ;
ormation obtalned from an ~Fllcisl sarial Mmph tskon of the 300 irea oo Jemady :
30, 1948, indicatad the pord area to te about 490,000 squars feet. Fyom thic fmforee %
ation, it wes then eetm;ud that approximtely 14% xillion gallons of waste solution fﬁ
were dischargsd into the Colusbia River between 2130 I, Mo and 4200 P, Outoter 23, %
. :

The Fewer Tivision repsrted that the flow of the Columbia River on Ostober 208

ot}

w1 about 428,000 galloas por escond, If we assume that the rourteen sand oemealf .
gallons cof 3O waste water wnas uniforsly discharged ints ths riwer ovor ths ome enl

sne~half hour pariod, tham tho dilwtion factor of rivéF wator to the discharged
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Considerable 4ifficulty was enccuntered in the attempt to estimats the proko
able total quantity of uranium that found its way into the rivar. is reported o«
vicusly, the epproximsie lewel of ursnium contanination in the .Jorthewest cormy of

the pord where the dike broke wes between 100 and 500 pg U/liter solution. 4% the

inlet side, near the northwest corner, ths aversge uranium concsatration foumd durimy
July, Lugust, and September was about 20 mgi, u/um wasts solution, Scme RoeRmes
wents token from the nmorth-east cornsr of the pond indicated & lawel of about 100 pg
U/liter soluticn, Mud samples fros the northwest corner were as high es 3.3 ¢
U/gram mud and as high as 43 mge, U gram mud from thw inlet eide. 4 study of i
individual woste analyses indicated a wide variation of activity levels depsndiny

~n when the samples were takon with respact to the timo the bulk of the estiivo murie
was discharged into the pond; hencs, the average uranium ocontewt walte rspryiad wiil
include the low and high valuse of the total samples talee s spot sheoks asd wild
net necessarily give thoe (rue average wanium content in thy powd st the “iso 4%
gave way., Just how such sctive mud sacaped with the weate solution wien ths e
rrske is certoinly not known; in addition, it wes not possible st the tise of the AT
cident to estimato how much of the uranium in the waste sclution wes retaimed Wy W@
ground over which the wastes traveled before finding its way into tie riwr, it
vest, any calculation ostimating the total quantity of wraniwm dircharged into tw
Columbia River wculd only bde a gusse, Howawer, if it is asomsd that avy scidw
uraniun in the mxd was retsined by the grownd and that only wagte solution comtain
ing 100500 ug uranium per liter solution foumd its way to the riwr, for the ofle
imated 14% million gnllons of wasts solution lost, s figare approsching 5500 g rass &0
a meximum of 27500 grams of uranium (about 12«61 pounde of urenium) would lsve euteis
ed the river ~wcr a period of 1f hours, Resolving these calculated ssiimations in

terms cf uranium per unit volums of riwer water, assuming thorough mixing of the %
waste soiution with river water, the resultant ursnium in the riwer should hawe man

e
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sbrut 0.8 ug U/1iter to 2.8 ug U/liter, These estimations indicets a lawl of uwrane
jun lower t%an that amount of ursnium found occurring noturslly in miy desp watar
#¢lls ond is higher than the 2-10 ug U/liter detected in drinking well wntcr sorples
f the Rlciland .roae Hemce, o preliminary survey of ths probsble effect of the aw
treak cn the contaminaticn introduced into the riwr did not indicate an elarming
»zndition at that time,
Nevcrthcless, special effort was exerted to obtain saxples st various poimts 4n
<he Columtia River from the 300 4rea to Pertland, Oregon, for wraniium masurements a8
+ speeinl prucuation in lleu of the lack of concrete and factual informetion es 0
=z mieh uranium entered the river and how the woanium dlstriltmted iteslf after ane
cering the riwr,
The summary of the analysis of approximately 500 specisl samples talen to m
*te uranium 1zst from the pond 18 presenied graphically. The complste originsl smele
rdcel deta for each sample 1s on fils in the Health Instrumsnt Divisions Site Swwy
seoup.  In general, the data indicated that probably at & point stout & mile below * |
Letlend, nc truo significant quantity of uranium wes Tound ia any of the riwer g
senples token, l.e., no individusl sample indfcated uranium sxoseding & lawl of mi‘
15 ug uraniuz/liter sclution which ia in the order of sagnitulde of tin awrage wWehe '
iun mexsured ir Benton City well water samplas, Of ths few sasples analywed for plas i"
“:nium on the assumption that plutonium might have been present in the waste water,

results indicated alpha activity from thet scurce below ths detectabtls quantity of
¢ 3is/man/1iter,

Figure 3, graphically summarizes the results for uranium emlyses in river mstor 3
-frer the dike break listing the aproximsts location and tims ths river watar m‘:
wns taken, T'e survoy included that portion of the Columbia River lying betwsea the
M0 .rea and Fortiond, Oregon. Referring to Figure 9, samples talen from the riwe -
“eght ot the 300 .rea pcnd shortly after the dike break indicated & maximum alpha

28 -
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activity from uranium of 2381 au/ai/mfz taken 30 pards downetreas fyom the pesd
renr the river shore. Flaase note thet & routim saapls tolmn from spprodimiely -
the ssme locaticn chout 1f hours before the 1M broke indiceted siphe sctivity o
only 9 dis/minfliter, Sanples taken from the river 100 and 200 yarde dcmmstses R |
hours after the maximm active saapls wes talmn indiosted activity of 333 ad 138
dfs /min/iiter. By t'ds time, through the ooopsration of the Ltcaio Buergy Comm
isslon, boats were launched on the river bestwess Pascoand the 300 Liva, An swbew
mobile wos dispatched to take ssaples of the riwer furthor dcwwstresm, The resslés
of these surveys are summarised on Figure 9, The sclid dots represent sasploe whowe 3
the analysis indicated less than 6 dis/min/liters the open circles indicets sumples
wore the analyses indicated alpha activity from uranium sxcesding tiw dotectable
leit, i.0., 6 dis/min/litery the cetual velue detornined by the analyses is listed
adjacent to the open cirele, Llthough, no such survey wms ever culs before to etaly.
the background radiocactivity of the river, it seemz tihat soms of the semplos wzo _
alightly higher than the axpected background of the river; this sight awe been ‘II
to small errors in the already crowded ladorstory whore stisspts wre mdo o e
rapidly the unprecedented large mmber of msaples. It i3 eertein, framtie tim
studies of the river flow and the time of the dile bresk, that te &Lk xeek cccdd -
not haw influsnced the slightly higher backgrownd lewels of alphs setivity dotantel
in some of ths river water samples,
To correlate more closely the sampling of tim riwer with fe time of ths 4tk
break and the probable time thet the urenium 4ischarged iutc the riwer at ths 500
area would reach o given gpot in the river, o riwr Clow and sanple aotivity eorree
lation mep wag prepared, The river fiow wes givwen as 436,000 gallone per secomd om - ""
the day of the dibe breck, The mean flow of the river during this period wes sbowt
3-3% m.p.h, with the speed approaching o mexim of 5 B,p.hy Tarely at certaln spets
ln the river, The minimm flow was about 3 m.p.h., The much discussed and conmonly
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acceptod river flow of 13 m.p.h. ~or ths Coluzbia is only trus when the river appe -3

roaches tha flood stage. The best overall average riwer flow figure given by the
Pover Division was about 3 1/3 =.p.h, This wns the flow taken for the correlstios
map, The distance along tho rivor wes measured in river nilos using & larges mep ead
e planipoter, Since the dike broke at 1430 (2130 PH) and ths filw from the pond 3
ceased entering the river about 1600, 1500 was chosen as the sero starding time fow
waste solution entry into the river giving s lesway of § to 1 hour, respactively,
from the actual starting tise of the dile bresk to gaugs the spproximate time that
1t wruld be expected that the uranium in thes wasts solution would resoh a given
tion in the river at a given time. Pigure 10 swmarises the results of thda corres %
laticn in-which the sanple location, time of sampling, axd anslytical result for the
uranium analysis is shown, Zach sappls location listad alec yepresents the tims M
it was cstim-ted that any uranium would bte present in the riwr if it wes M@&
frem the 300 /rea Pord at 23530 PN, October 25, 133, Ihs only real significant '
sarple of thia group shown o;t the groph is the one previcusly mentiomsd talms 30
yords d-wnptream from the pond; the value was 2280 dis/sin/liter of alphs sotivity K:'
from uranium, The other results indicated lese thaw 6 dis/min/liter with a fow cxe ;
coptions where traoce quantities of urenium were detactad. It is doudtfMd 1f this ‘E;”
was "Henford uronium® 2 the tulk of ctior sazplss talen at times whan it wes m
th-t Henford uranium could not hawe renched those points at the tims the riwer
samples Wers takon indicatod cosparable backgrouxd levels of alphe setivity, % wighti .
again be polnted out that these lewels of activity frox wanius are lowsr then that "
norrally found in the drinking water wells of Benton City, tiw urenium ocowrvisg ea

e neturel radioactive dbockground, .

-

In addition to the sampling procedures nlresdy discussed, through the courlesy
of the Engincering Corps. at McNary Dam, samples were taken from 5 locationa across
the Colusbie every hwur. Those samples were analysed for uranium, The results of
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the sanpling are graphically cmrtu-d iniligu; 11, The maximum sample activity

wze 89 dis/min/liter; this sample wos not duplicated for Jack of sample material, twh
samples taken from almost duplicate locations about the same tims indicated normsl

or “ground lcvels, One other high questionable value of 49 4is/min/iiter was cbe
tained, This p-rticuler sample did not coinoide with the expected time of srrival of !
the Hanford ur<nium as oan be sesn by referring to Yigwe 10, The wanivm from the
Honford 300 .rea Fond would not have reschad Molery Des until the following dey in

this perticular instance, lence, hete again, tas possitility of covtemimation in W@ .
laboratory existed, Outside of thess two positiwe valuss thot appear to e in errew, i3
the goncral results of tho romeining samplos indicate the probebls alphe tockgrowad
measuromenta of the river at MelMary,

By wiy of summarising tho overall survoy of the dilm tweak at 300 ires om Oute

wr 25, 1948, the following information appcars to be awnilaebls,

13) Sppreximately 144 sdllion galloms of 300 Ares wests pomd solution were
discharged into the Columbla River betwsan 2130 PR and 4900 1 Octobesr
25, 1943 as o result of an accidental dide tweak,

(t) No good figures wore availabls to ostimste the total arcunt of wemish
discharged into the Columbia River tut sypewifictial caleulaticss indScetel
tiet probtably 12 ve 60 pounds of urenius might howe been lost,

(c} 1If the 12-60 pounds of uranium discherged imto the river 1o sasumsd, oon= ‘
sidering the flow of the river, volume of wastes, saeuxing uniform dise ':-5
tribution ete,, then the average activity in the river would howe beea M 43
to 2,8 ug/UAiter above the normal backgroumd e _

(d) Based on the results of the amalysis of 500 riwer enmples talen strategis

eelly, the following statemonts can be mode by wey of susmarising tle highe _
lizhts of the surveys

)} T!o moximum single result was 2280 dis/min/liter of alphe activity
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detectsd in a sample 30 yards downstream from the 300 Ases dilm,

2) Traoe quantitiss of vanium probedbly from the pond ware &etectad 4m
saEples to about ome zile abowe Richiamd,

3) River oamples taker dclow Richland and as far Somnstrean as Fortlond,
Oregon, indicsted a pormal beckground for slphs sctivity aad wre, o
overall average basis, locer than the clphe sotivity frem mtursl
ium as asccured in drirking water docp Wl1ls in tiw vietnity of o
ford Torks, Thess cosples inclufed sanitery water semplse fyem Ve {
mswick and Pasco aress which use the Columbis Riwer a8 & cowes of &
ing water,

4) Spot chacks for plutonivm in river and pond cemples imdiented <& dta/
mn/liter from that souxoe.
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ond adfacert to the Haaford Site during this priod, The preehplioties
wmbmmmmwmmum.mm_
1,11 inches in December for a total of 2,51 inches, mmw
Decesber included 1,7 and 8,1 inohes of snow seopsotiwiy.
ruwlmdzmmm-mmmmmﬁom
pending on the amocunt of reinfall at a given losstiom,
!banrmbhmomﬁwwwhwmm“
mc/liter at any loseticn, The highest sctivity mas dedeeted e
1n the 200 Bast Avea vhare tin sverags of thirty-4wo TRAS &
losations wes 604 wac/liter, Maximum resuits wro 1s Shn pd
the 200 Bast Area whils the amcimse velue found iwedds:
liter, In gemeral, the sctivity moamaed in yein ta Due ¥
mtmmnmmmhmmnwuwtﬁ'
mazalmmmmmmtn&m.w
te & result of the depositicn of the ccublued stask 4
aress, Tho swrnge beteegaams astivity mosund is
about the same as that cseswred st t0e inteemdist
arsas and te project perimeter; the ewerege ia the M
the average in the mnmno&mwv>
ma/liter were mssmmed in semples ssliscted mm
mtecrology tover, ‘
Twmaty-nine rein eenples from four off-ames lociAbens, f

averago results: Pasoo, 0,0 mic/liter) Bembon Gi4y, 0.04
mnoflitecy snd Densom's Ransh, 005 mmofliter.
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Figare 12 o a grephie pressatation of the sverage =

wred in rain sexples oollected from thn variows scome disewnssd in WMie: »
the report, 4 total of PiftyLoxe sauples of freshiy falles smow wews === =
Drcombter Fth from different locations withde the mmyd §
tions aress. Sace fell during the niss hetws immedidsly proceding &n"»

during this pericd, The wisd preveiled £rcm the warthmvol of weledties =

seitirty sep showing ths estimmted m&uﬁh v
the suow sasplos cullacted wAStkin ADS SepMNALCS aNend -
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WS-File

Gne thousand and sleven drisking water samples and minety-aize teed wh
les were cbtained and anelysed during the pariod Detober - Deestber, 106: ¥
punber of large water sempies (121 iter volrmss) wes foarecsed Swring dafe ==
sprroximately ons-f1£3h of all ths sasples WMMQWM
ples,

The msber of samples obteined from sach of tin locaticws momm
sasples per week to one sample por momth depanding :pon the losation of thp o2i
aource, the probabllity of s water source becomirg eoniamizated, wmd mﬁb ‘ ,
activity determinsd by previcus asssuremsnta for rwiiosotive m

The alpie activiiy asssurements for plutcnive and mm ﬂ =

the ether-extruction counting wethed “’; fluorophotcater 'liﬂlll ' v ' — ‘

§ e —— —

| Locotion - e A ——

i N . - ,
200 Area # 2e# 52 52 190 g
300 Arecn 4 3o %1 el ] 4

| 300 Area # 4¢» 47 ™ iy ”

| BeY Wpl) n § 10 3

. Spring 13 1 3 s ®

i White Bluffs 6 6 P 3

P 91439

{ nite Biuffs ! 6 12 19 Py

§-1440

!

4% The four 300 hres Welis wore

4

arowrly inoluled in the STinEing met
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- M -
In the sarly part of Decewber, mu‘ummwmﬁmmw

months of October and Decesber {llustrete the megmitwie & Uw Joerem d W
1um coutent in the 300 ires walls measured by Liwgoephwiomytu W&s m

o e — e — e i ‘ = —_——
Location Ramber o ¥ W’
300 Ares #1
300 Azes #2

300 Area #3
300 Arws #4

Figues 1 samarises the alphe sctivily scaswoed s won sl S o
300 Arca. The change in the trend of redicastive csviemiratbem B8 S
mgplyqsuleanhomohmwmhq(hmh&”)mw'" -~
supply wao changed from the contemingtel 300 iros Uells 46 Vis tmuwscamSseduin i
area well system whioh is cwrrestly the sowros of $riuking weise M“ :
Tho resulte of tha rudicchemicel analyeis of tid $00 ul, ant mm
somples are suwwarised in Tables VIX end VIIT,
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AS-Fils

R g
o« 45 v
urardum by cpecific fluarophotometer namm. o 10 Deliswst that 4kis

e natural ooccurring wanium in desp wll water soures. The sverss algte o
detected in Richland Wells #2 and 15 was 10 and 15 dis/min/liter; Flaccopol
annlysis indicated 6 and 7 ug T/liter in samples from each of the 1osatioms, »
ively, Similiar trace quantitiss of urmium wers detectsd in otine Sriniding ¥
sotrces as indicated in Tables VIZ and VITY, The Bontom City Uater ouiply Mes
tinually ohown more alpha sctivity than smy suricusiiog w3lle, A nsv wil S
region (Deaton City Water Compsny Well) wae secplad Jer the firet Sise i Isp
eaber, As expsctod, the alpha activity is this well was ol thw suno crdes of
nitude 38 messured in cthber Benton City Well wmtar cwpply sawgiss, I
average alpha activity of sbout 25 dia/min/liter.e detooted in =pil DGR ¢
from the Benton City region, Samples from tho Tiite Bluffs mil cgald 4nd
that srall quantities of uraniva are pressnt in mmmamm'
avorage slpha activity seasured in foprtyweix 500 al., cuaples ws 13 & '
analysed by the sther-sxtrsction msthed, Nissteon seaples wise www
orophotownter sethod for uranius conteuts tho averege velus wes 9 WG W
The owerall average botq.gosam emittars dutocted fa &Qm e
loss then the normel reporting lewl of 50 u we/liter, Ososclomsd comcies
from the drinking supply in Pasco and Eermewiok Sadicatet trass quumtdifes of
gammn activity, Analysms showed thet omr RAEsty por oouh of thls cebiveby
the ghort lived isctope of sodiu (as”‘.u.s o heifedife). s asttédiy
Pasco and Konnewick drinking water as muplied ¥ tie Colwids i3 grewiomt

low ~fver ficw which is exprricnosd during tiw wintsy ron¥iasy L ewesll Mewd ﬁg
mi‘-‘

in the woter 15, ewon st 1ts maximm conteadeetion, ware beles the pee !
comentration for 14.8 houwr sodimm in drinking waler., idavh GoB for cond of 43 |
4=’ ..@ water ssrples ta¥en wers alsc smelyzed for alpis sodivity Crem plofomdy
naing the T,.T. extraction sethedj all resalis indicated lass mi § als/

‘rom thet souros, .
( See Figure 14, 1 [ ¥3% aed VIR
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~ Coluibls Canp 10 <10
g Bead Cate 10 T <3 e ﬁ
Henford 6 &4 9 »
3000 Aves A 10 10 5 ” ,
3000 ires B 9 1] 5
3000 4ros D w % 5
3000 Area D 9 <49 s
3000 Arec B 6 18 § -
3000 Durand § s - S
RMeblant Wl d2 | 126 B -85
# Richland ¥al) #2 13 -3 : 9

Mohlend P11 #5 ¢ n §

‘ Richland ML 13 | 47 a s

, Rickland Woll #12 10 ") . I
Richland Well #14 10 <ip 8 L
Richlani %l #15 | 18 1 ¢ | vk
Richlad Well 716 | 1 28 2 Y
Pichland Nell 28 | 8 13 v .. 8
Tract Souse 2748 | 10 15 ¢ v
Tract Houme J=685 10 5 b

: _ Bentan City 12 5 | 31
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Te AT =
TABIE VII (CONTINND)
loeation », | A > 4
Samples | ) e
Cobbe Corner b ¥ <10 <5 '} ]
Kenmowick 614 v 45 20 10 5
Riverland 1 <10 <5 9 k|
Wawny n 7 <5 n 3
Lower Knob i &0 5 9 3
Wills Ranch 11 < 10 <8 1 5
Passo 2 116 48 7 L ]
Sogersons Ranch 7 «10 <5 3 S
Pistol Range lo n Py | 10 6
Waite Bluffs 73 n 'Y ] a b )
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BEST AVAILABLE copy

‘: - wnwoasnons @

"S«File B e WS R L

Location
~ NTeRIAd eI 7Y '3 ; 10 5
‘ ¢ 6 <10 <3 I 14 7
' 3 <10 <5 ; 10 e
#s 2 <10 <5 6 6
nz 3 <10 5 1 4 4
g 3 | <0 <s § 1 7
#18 5 <10 <S b ¥ K
#16 5 <10 <3 ? 4
#18 4 <10 <3 | ¢ s
Tract House X-7:8 & <10 <8 . 4 s "‘
J=685 4 «10 <9 I 4 2
Columbia Camp 7 <10 TS B 2
Soadgate 6 <10 <3 : ¥y 3
Hanford a1l 3 <10 <3 S . I
3000 iron Tall A 5 <10 S n '3
Tell B 5 <10 <3 $ L
Toll € 6 <18 <5 s 1 &
021 D 6 110 Y | 3 & -
811 E 3 €10 45 4 [ 3
3000 Durand #5 3 1) 5 4 s
Benton City Chevren Sta, 6 <10 43 | 2
Cobbs Cornsr 5 4
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WS-¥ile

Location
'm.
Ksnnowick 614
Kennewick Std. Sta,
1 Riverland
g .
Hidway
Lower Knob
§ Vills Ranch
23 Pasco H8R Depot
ﬁ Segersons Ranch
; Pisto) Rungo
Hkite Bluffas
¥
Sanitary 100-#
g - - . ——
{5.}“
§,

3
#
i
5
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norized balow:

= tomth 260 ives . ,.°£
— o — o~ I : S 4 T o
Oatober 333 ’ —
NBovember !
Dacanber | 139 .
ey SRR SN LY Raaa
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T3 totsl of 1309 curles of Iiige mmmmmmw
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saaple weing o thin sfcascindow coumter whéh
mometry, ad sellsabsorphion lossos, P ke of w
wasuresent wae about 0,04 vo/ig bosed on o ome Pl sampis. Lodidodd tamy
sotopes in the wegstation wo meglsesed and Wo sdreghlan W Ao dheh &30
\ctivity on the vegetaSisn was fyem eigh W sekine R&% oo e D
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n.@mumupummmmmhm ’ =
Ervirons Bepart for Decesber 1948 ) reviows the cenigrtent preasowes '

/g (0.002 ue rmhc). The ictt o seesttivtiy fue s ankvelatila =

1:M5m¢/h(o.®5n&:)dwgwm&ﬂﬁum3“‘“ '
azm:mu,mmmn»uummn”aw oMb =

’hislocantb
wmuummw«_
mmmz«mmncammmm”

tlon areas stacks is also iscluled om Fipwe 36, fhm*“——— !
the wastes agrees rvasomably well with sta cwszall awevegs sdad Gped

8Mtbmnnswhumﬁtrﬂh¢&&mﬁﬁg
locations. The most ovistanding dearescs ia Mie makum
‘dentisl commmitiss of Pasoo, Kewmewish, sl Bienled, Simigedive &
-ocations in Richleod sveragd O.RY i tisvas the Sreriy Gigs

LSS

WITH DELETIONS



ECLASSFED

— CECLASSIFIED

WITH DELETIONS

ePile

T——

0.000 uo/kg, Simtlarly, the averege beta activity Sased on forty-ssves el

pared cith the aversge of 0,025 w/kg fer the previous pariod, O Vsesie
sanpls from Pasco, irdlceting 0.164 vo/ig temied to sisimise mmu;
owerall average activity at thet location, TMs cespls was greate by & oo
tm than sny othar seasple from the TYi-City Areq,

mitgofColmMachﬂthh‘wmthﬂmm\ , —
Inside thw perimster fenes, the bete sctiddy nwpumm e —
Xg to 0,15 uc/kg at locaticns mummm.m.mi
intermediate locations, Apjroachiag the moparetiss evess hbh
tion was somowhat grester, ir cwral. thres semth swerege Qf“

active westes emitted from beth stasha, Table 9 1sn

statistical comparison of the current swerage bete cotividy datevted in
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During the month of December, moat of tim vegetation wes wamlysed ===

for 151 4 the nop-volatils emitters. Teble 1O, wmmrises Wi sesslts =2
A2ing Docenbar, 1948, In gezeral, the 10 sctivity everagsd QuOUE welg ia
‘ta rosidential arces, this everag incressing sppracisstely foanfold m&n

nalf-life cosponent ranged from about C.006 wafkg 0 0.05 uc/ig, the bighw &
2gain occurring neer vk soparation aveas., The latter resuite fmsluded the
ivity from the natural wmﬂ”mmmmummm

" RTINS U TREY .
Ineide 200 Veet :cm Gatad,
Adjscent to 200 Ml.&m 2.072
North of 200 Sreas ‘.o.m 2,005
Seuth of 250 sreas  § 0.005 008
Richland | 0,008 £ Gl
Faseo :0.@2 < C.000
Keunawick ‘O.M < 0.0
Denton City 0.0 <0002
Rahlule Slope ' 0u07 i 0,02
Henford 1 Co 032 e O0R

In eddition to the wonitoring for 7sflcective contamizetion alveedy 2t
sureeys of the Pasco to Rirgold ares wrae aleo meie dwing \is wider;
sanplea iaken,an sverage bete~gomm o miexinmtion lswel of 283 wafig wes =is

¥ ths direct count method. This is not significantly difforem Srom &
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mre amslysed for the mon-volstile smitisrs; momd Wege
the reporting lewl of N0 po/ kg.

bola astiviiy resu'ts fiuctusted slightly abwwe ai W %
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w3k ile oA ,

- % e
avergs bt aotivity on the wegetetion 1n Decsuber Maooé 70 SeatpeGEs =
0,026 pa/kg, |

Two surveys of the Benton Gap region indtested an avagag Botd 2o
0.001 po/tg, Bo differerce ms observod is tho aetividy wrosmod ob 22 -
vations, The maximm individusl result mus, 0,08 ma/ig. m.a.'
deposition of bata sctivity on the vasetetios .smmmmm "

In sddition to the saupise talen on sk sdjesent %0 the e '
vegetation samples wre collseted MumMHM@ﬁﬁ
Perdleton and Spokane, The bete sctivity, as sseswed Wy the diveed eoundt
sveraged sbout 0.(25 uo/kg, th1e figwe is Somd s shedk 200 semples ool

nisheDelles iros whick svoraged omly 2,200 we/ig,
It 1s belioved that thie emall é38Teacans, althongd wigmi

verying sacunts of B9 4a e wgrtetion reviee Y to @

fron tm farfard Project s oyot ehmaly far Mo aies o

uo 1/kg, wgstation, nwmwu%m.m ’
m@coauminmw@dm“mhm |
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sbout one hundred sasples were taken from the 107 waste sffluant matsrs; the
bota-gnmma activity irn thees samples varied from obout 200 to 300 s po/liter; e

1008, 10D, and 100F Arees, respectively. Tiw avorage activity walues in s 307 !
waste waters at 1008 and 100F remainod about the ssms during this pericd as congaved o
®ith the previcuz three months; a slight increass was noted in the 07D wmatss m
{ng this pericd,

Samples takan froz the 1904 spillways indionted that tie bots activity is
slightly highar et this point than found in the 107 basing; this @iffsrence mecy b2
superficial in th t the averages were compilsd on tho basis of two-thwee sexplod pus*
woek which is not e truly rapregentatiwe picture of the overall average rodiseotive
sontamination level at that point, Statistical comparisons indioste that the asde
ivity levels seasured in the 107 busins are cobparchle to he Jewls imasured iz
sepples token from the spillways. Pigwe 2l swearisos the resultsd of the redio.
sctive contamination monitoring at the 107 besing ond the 1504 spillwaye, 4

The owerall overage alpha activity frosplutonium and vreaiuw in these wacte
sumples as determined by the sather-astraction method indiceted the mlusa toly M .E
than 25 dis/min/liter,

Anslyses of the wasts samples for alpha activity from plutonium (P.7.i. extrenc
ticn method)} indicated the average alpha activity to be lass than - ‘6 disfaia/liter

the results shomed ne detwctable alpha activity froam polonium (< 6 dis/min/diter),
Twelve sorples of thy effluant were analysed for that activity due to 835. In ”.’
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10e4 muc/liter from §35 mae detected in soaplas from the 107-D, 107-F, and 1073

arens, reapactively, The maxisum beta activity from $37 detected in sny imdividwal
rample was 34 mpc/liter taken from the 107-F Area basin,

Fiwe gamplea of the 100-B dryer room condensate were analysed for eta sstive ,;
ity, The overage betc activity from 535 in this condensate was 181 pc/liter, e
{ndividual mexirum result was 30 uc/liter, Two ssaples of the water soluble oil '
{cemmercinl Calol) were obtained from 100=B. Ths beta activity msasured in tiomse
sanples was 5.6 and 8.3 muc/liter, respctiwly,

200 RELS:

Pptention Basips} v ;

Seventeen samples toksn from ths retention basins in the ssparaticss indicetsd
*nat the radicactive contamination lowel in 200 Bast irea was about thy sams a9 g
in the 200 Test Ares. The beta activity msaswed in the 2713 tasin samples avers
ired 0.170 muc/liter whereas that measured in the 271-7 samples sversged 0,130 wpsf
ltter, Tho maximun beta activity result in ap individual sazpls was Ouk? mpe/ditew
taken fren the 271.B basin, This result was mearly twics as high as the seximm
dctected in 271-T (0,290 mpo/liter),

411 retention basin samples were adalysed fur alpha sctivity; the eversp aigha
22tivity wes less than 30 dis/min/liter in each arve. 7Ths smaxismm nlpha ectivity
detested in an individual sample xgs about 60 dis/edn/Jiter,

Sw

Forty samples from this crea indlcated that the aversge teta activily ranged
from 2,07 mpc/liter to 0.10 mue/liter at varicus sampling locations areusd e eonay
lerimoter and inlet, The maximm bota activity detocted in tihls saste ares wun ¥
1,670 guc/liter, These same sanples were analywd for alpha sctivitys W reswits
7orled from 30 dis/etn/liter to 1000 Ais/min/liter.

4 S=aap and Vicnity:

The beta activity msasured in whs frem the U Sonsp wos Iego Slam 25
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muc/liter with an occasionn]l maximum in the neighborhood of 0.1 Qo/nw. m
activity detected in the ease samples verded from 30 dis/min/liter %o 1200 ; ‘
liter, the average being around 100 dis/min/liter. This activity detasted in thp
Swamp apparently criginates from the laundry waste water, The swanp has Yo
of wastc water, the lawxdry and the 231 tuilding, The latter indiocated wxisen
ivities, most samples indicating a lewel of slpha-bete sctiviiy lass thac the o
detectable amounts,
Beta and alpha activity measuressnte in the laundry efflusnt varied consdder—
ably; this variation is directly dopendamt on the contamimation lewl of the oot
ing ir prucees and cn the time o sample was talken, In ths most unusual cases 1w _
tris prrlod, bets activity in excess of 12 pc/liter were detected in o sespls m
1te leundry ditch inlst, Samples from about 600 feet below the inlet eide '
~otivity in excess of 7 pc/liur. Alphe activity of abowt 1000 dis/min/liter we :
ietocted in a few samples from each location,
0I5 SRR
In sddition to ths liquid sampling, semples of mai were taima from mm
wweaz in which possible sccusmlation of sctivity ia the muf could talo place as b
saste 1iquids esep into the earth. The bata aciivity ssaswred in the T seerp mit
~bout half that found in the liquid vaste, averege  about 0.05 pe/ig Uroughoul 4
juarter, Meximm results were in the renge of Ou +/kg to 0,15 po/hy, which agais
is sonsiderably leas than that detected in tim liquid, Ths reaults of e alpka
measrements indicated a definite acowmlstion in that the mui waluse exsoeded the
masuroments in the surrounding liquid media,

The average alpha activity in thw 7 Seamp mud was about 200 disfminfgrem with ‘
cesnsional maximume of 600 dis/min/gram.

Yeekly samples of louadry lint obteined on the growd just cutaide the Lumfidy
uilding in the 200 test irea showed an averege beta activit, le'sd of Oub po/kg and
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an avevags alpha sctivity level of 750 dis/min/gram. Individusl meximm veluwes ?;

measured in these samples indicated ¢ »aximum beta activity of sbout 2,0 pa/ig

ard maximm alphs activity of about 2500 dis/min/gram, Taeble )l eusmarisas the
results of the axmpling progrea in the various waste sonss withis the asxfinse of 'v

the separation areas,

‘] location of Sample
b :
H

&71-B Retention Basid 0,17 | 0.47 30 60

. 271«T Retantion Bas 0.33 0.29 30 %0

Laundry Ditch Imlet 0.60 112.4 &5 430

laundry Ditch at 6001 0,07 | 7.4 150 830

231 Pipe Outlet 0.0 0.4 §J 20 35

(231 ¥asts Diteh 0.5 {c.a) | 35 | 20

T Swamp Inlet 0.10 ! 0.7 30 7

T Swamp 0. Sicie 0,08 | 0.30 {130 W00

> Swamp W, Side 0.07 1017 | 33 | 140

(U Swamp Inlet 2.05 | 0,05 ] 320

[U Swamp Wost Side 0.05 | 0.60 |17 100

200 Yorth Area: R
Weokly portatle lnstrument surveys of the thres waste ditehor in this apve

should the normal rsdistios level to be arcind 3.0 %0 4.0 swep/hic, Manfuuas Foade .

ings obtainsd were 5.0 srep/hr at the *P* [Ateh, ";

Test Wells: Surveys of the test wella, using portabtle instrmartation inddantal

no significent changes in the underground rediaticon lzedlv afjecont %0 &bo wagte

lines from surveys of previous months, e
Surface Wgste linesr The surface surveys of the waste lines betwoon ks 271 Maldld.

ings and the tank farws were discontinusd during this perisd, Thla swrvey is owre

rentyy performed by the S Tivision,
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300 _4ros ¥pstes:

The old 300 Area retentior basin has dbesan repaired snd in sddition tc the slé
basin a nrev retention basin was built ndjacent to the old pond; the datm tabulcbed
ir thu table below summarizes the alphn and beta-gamme activity detooted in smple
fren the retention basins during this guarter: )

3 location & Type ) TQQ}E E%ﬂiﬂh . l-—- Totel & Aotivity 1
) Sample e I o
i Al Aversg 1(_ )
- —-— g T e e —
+ £1d Pond Inles 0.6 13000 3360
i {Water)
| 714 ¥% Corner 0.3 ¢ 0,2 4400 2300
" (¥ater) f
¥ew Pond Inlet 0.6 0.3 €100 -4 5.0
] {Water)
| 14 Pond Inlet 5.9 0.08 7x10° | 2x 1w’
! { K
. old MNa larter 0.1 0,04 2 x10% 6 x 104
(s )

*It is essumed that one (1) 1li:er of iiquid waste weighs ons (1) kilogresm,
i1l semples collected duris § December were analysed for uranium bty the flucro-
photemeter method; the results indicated that the aipha activity sas from uramtun.

The fluorophotometer results .udicated valuas as high as 1 x 10° ug U/ister of ;é
waste “nter and 2.4 x 105 i Ujkg waste mud, :1

Sixty-five 30C Area w.:;te line sumplea fro. the principal saste line in *he 5
320 Aree were eollacted d ring this quarter. The contzmination level varied widsly P?s
fror Ay to day and rangd to maximums of 2,5 spuc/liter for the total beta activity, ;
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Hoximue values of 6500 dis/min/liter of alpha activity were meazured iy the
ethor-extraction process and a valus as high as 10,000 ug U/liter wagte nlﬂkkl'
was measured {n one waste sample using the fluvorophotometer sethod, Tho svevegs
alpha activity fros plutonium as determined bty the 7.T.A. extraction proosse Y-
dicated less than é dis/min/liter; the smximm value or plutonive wes 8 dia/win/ =

liter,

R, Singlevich and B, J, Peos
Developpent Division
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%r, ¥, R, Portch, ¥r. R, P. Webiker, and Mr, J. H. Tolff sasisted ia %
tabulation of thy date and in the statiztical analyses, Nr, D, Jeome sudmlttad
g1l the raw data for the metecrvlogicel cummmries, MNrs, E, L, Keme of the 8its
Survey Croup drew up <he attached grapie and maps, Mr. J. Y, Healy offered tempy
valuatle suggestions as well as assisting in the task of proof reading this dosue

! ment,
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BETA ACTIVITY IN 100 AREA WASTY
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