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COLUMBIL RIVER, V/.J%

HANFCRD WORKS JND VitYR M

INTRODILTICN s
This repert surmarizos tho oontamtnation obesrved a. the Bonford Veuhe
*icirity for the period Octobor, Novomber, and Decesber, 1NT, ' ;
Trend charts shoving trond of contaminaticn for the variows m
ticns re only included vhere a truc trend oan bo oetablfshod for the m
Ferisdy . thorough anxlysie of all tronds will e comoidored in éetadl $w L

’

T L repeort from thia section,
The roport ds divided irto the following topio sections:
JIOTIONS:

Socticn I Motoorologloal - Dissolving Dato
“geelen I1 Boto Contaminntion in the air ank the radiation

saction IXI Alphn and Bota Contamination im the Colusbia River -
Section IV Bota Contamination in the Roin ond Bmow
Socticn ¥ Alpha and Bota Contomination in Daisking Vater
Snction VI Bota ontrmination on Yegetotien
Soction VIT Alph: and Beta Contaminntion in Banford Wostes :
A% ~pprafsal ond rovies of all the results is oomsidered in detedl fw »
sertion,  Statletioal annlys’s is used vhonsver poseidlo %0 dotermine
v-luos ~nd differoncos in lovels of oontosdnation measwrod,
Maps 1 thru 6 shov tho scapling and instrwasat 2000%feas from whieh o3}
1257 1re11dnd 1n this ropart vere gathered. The froguany of sapling Soir
“ypo of wnnlyels 18 coneldurod in the respective sections of the oot
The retheds of ovaluation romoin ossontially the soms as roporded In & i
i1 rWrly roport froo thia soction (1) (eubsoquent referenve %o poriod Maly, '
Hugust, “rd 3evtembor, 1947),

1) EW-85.3 “Tho Trond of Comtsminmation in the Atr, Oelwmbie River,
tho poriod - July - Augest, 19AT" b3y V. Siaglevieh, Bve

ae e e

3

QRN X S

BEST AVAILABLE COPY




SECTION I
Metsorologionl - Dissclving Data

A summnry of the matecrological conditicne os cbeerved and meanwed @
Metearslagy Statlon, 622 Building, 200 West Area, is graphioally
Figqmres 1, 2, and 3, L

Filgurs 1 summnrizes che montbly average wind direetions ohesrved CQ
joint campass for the months, October, November, und Decesber, 1547, The:
drectin jrevatlea 3u% of the time fyon the IW thls quorter as w* i
1 the time for WKW last quurtsr (July, August, Sepvember), e m
pandrant far She wind divoction was still fram the west for this “
wos for lase juarter., Flgure 3 is o "wind rose”™ type gregh portreying W
g wind directlsm far the overal)l tixree month period, :

Figure 2 shows the average wind dilutions obeerved for the llm
only and for the overall twenty-four bour 4afly period., The diintiom 2N
ti3 of leas thar 5C0:1 wos relatively normal for October and Sovesber Wb
scrvul t3 be Ligh in Decumtor ty o foctew of about twenty vhea campared %o
412301lving period for the quurter of July, Auguet, and September, INY.

Figure & 1s o dally tabulntion of the total caloulated guantity of
42y rnifo-1odins prosent in the urantum dissolved in the 200 Beet end 8009

Areas for this poricd.

DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its cndorsement, recom-
mendation, or favoring by the United States Government or ansy agency thereof. The views
and opinions of authors ¢xpressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.
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SECTION IX
Alr-dorno Contaminntion and Alr Radiat

caticn map for tha "X", "8", and "C" type detachodle chowber; W T o————
loa.ticna are alse shown ocn this wap. Map 2 1s o L.eaYiom mng fow h_
i~4irs zurdtcra and for the fil% sampling units,

=", "M", and "S" typ» d5tohable chambers. The "U" chewber z=tos -
S AR
1,31 mrep per 2k hours at 100-B Area to 0.69 mrep por 36 hows &6 200:
Tie trer~ll avorage roldings for this quarter are ossendinlly the mmsa

Steervod lnst guartor,

i2tle I1 ab~ws the avorame dota aotivity detected 1in e aiv Wy
tors, A reviow of this iote indicates o ccutimed decxeess In W
af activity found on the filters, Averngs lsvels chesrved ol
iropgod by ° factar of cbout 4 whon cemparod to last @ arterts &8
Irar In activity wea clso notod in tho 200 Wost Aren. .\varegs .

1yin& arvas suck as Paseo, Richinnd, Semton City, and X wferd
the enme,

Flgure 5 1s 1 bar graph of tho dota cotivity weaswred ob
1istud lacations. A statistiosl omalysis of these date (sach S
¥1s tiged on twelve to thirteen scaples syrecd ot a yeried of Yimwe

=ity levols tetwoen Richland (700 Arca) cod Ruaferd, Biechlamd end 309
Pec. ~nd Fickland, Bontom City vos again found to Yo signdfissskly

®i~riand [7O0C Arnz). The cverall throe month avarage beta asttividy

the s.zo locaticns last ported,
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SECTION IXI
Alpho ond Bota Contomination in the
Tro Columbin River rata of flov has droppod from abows 2,000,000
per second (os moasured mear Richland dy the Power Dogarwmwat 13 Juip,

1bout 850,000 ~lions per sccond 1 moasursd ot the same lscatiam 2im )
1947, The peak river fiow obscrved for the poriod, Ooteder ,. .
bor, 1347, was 900,000 gallonw por second. Figuo § shows Whe fwenf
1> {1 Rivor flevw from July thru Decombor 1947; this tremi is am
Td w@oea with thoe tronds ocbeerved in the past ysore,

Msp 3 1a 2 lacation map indicating approximnts losstiom wheve §
Flos arc takcn. All of those scmples are talwe on s veskly Weds,

Flaqure 7 surmnrizos, graphically, tho svercge bets aotivily

vir in the 181-D water and in somples tabwn from cdeve J00-3 Aren.
frum the Yuklma Rivor at three locatioss ore mm“‘ s

atddle and ncar the northk bank of the river. ‘lhm AR, A
of thu river vas significantly higher them the activity M
This ctaorvition coincidos with tho cbeervations mode M* :
1987, (2) FKevover, for the poriod July - Septesher, the crevege m
t.'tod in sioplos takon poar the south aad nowth beaks oFf the rives

(T) B¥-7317, “The Trond of Contamimation in the Aflw, Colmbia RfY
3t H.E.4. for poriod 3-25-A7 to 6-30-AT" by J.M. Nealy m .




m. 196
“e. nd otne nctivity in the niddlo of tho rivor was sighif eostly lowes
4 4 ¢f th tank, Thero is no cbrlous cxplamntion for this trwads perbege
~egty o f . Manelllng offucts of the rivor during tho alnimes and SARiawe
& +r. plver @y show scme poasitle oxplanation for these differeuses.
The vt i avirage bt . octivity measured in all tho riwe samples wes §
4tk o owaured during thoe last quartor. This 1s an antisipated trewd
sinest Yveraiae in the flow of the Colmmdin Biver,
cre 1 palyata Uf the avorago dota octivity found in the rives
W3 L.~ .tiens {plenee rofor to Flguro 7) is summoxrised delow:
S~ slanificant difforonco botweon the avernge dta astiviides
Ul pritor simples tuken St 300 Area and at the Pasce E amd B Depos,
Yooala it at difforimce wos found in comparing Wbe overogs asiivivg
L 2-F Arc: with tho avorage in Yokisc Sorn scoples. A geeld

toso L 0-R far tho entlro throo nonth poriod. A T test dess Sndientel;
. o r, th.t the svorage for the throo sargplos above 100-F 18 ealy ‘
s rtiy nlaner than tho werzge In Tnkimn Norn.
St ificnt difforunce vas found botween the averages «f duglicate
*ho £ioale of tho Coluwkbin ot Richland, (Richlemt MMM #
\

IRTNN TSN

Thoro was no significant diffcronco in the averag )
(ot azples tnkun in tho Columbia Niver at the noarth bank of

‘v & noconparcd to the averago bota cativity found ta ecapies

T UL .t Richlang,

-7 3 oplos tikon at the throo locatioms at Yaafard were
el sthor, Sanplos ot the south bank and frem the addddy

Al ortnor o zplus tokon during this yoriod shewed ¢ 2
.tZ'iV“y
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SECTION IV

Bets Cartamination in tho Rain and Snow

o b 14 2 lecation map ldontifying the spproximnte locations of
the r.in gwse~s vhore the riin wd snov samplos are collected. Tor this
p ol ot Acteber - Docembur 1047, from nine to eleven samples were sollacted
L F lrc.tion oxsept at Metcorology, 200 West Area, whore 1 sotal «f
et odpe e cmploes was e~lloctod,

Pl 70 pertrays gevphically the cvoragoe dota activity levels
e o ro3in trhe pain At the listed locations. The maximm avorage deta

Loty we 3dn found in »in azmples located in the 200 Veat Aroaj

teoLrlmum W rige for this perled wvas 3.3 £ 10'2)& por litowr 08 oM~
Fororote do0 X W07Y uc per litor moasured during the laat portod, e
cvor o l.oawersae otn aetivity in tho rain sasples for this pericd 18 eon-
sl bPlv lewre chan that obecrved in the last period.

et rigtt2n] nnulysis of the data for the rain somplos is sumwwised

Y@ wota cctivity in rmin samples collocted in Richlamd,

are o wea afur ifiently highor than the average notivity ssaewred in
ar. . rin saemplos,

“roorap ring Che nworsge botn activity measured in the raim samples,
* " lndleted no aignificant differcnco of the avorago valunoe betwoen
i Taevo; betwoun Pasco and Beonten City, betwoon 100-D and 100-P
4.t tweon 100-h wnd 10C-D Area. Samplos collectod at Rowte A3,
Moo Toato e were aignificantly highor in b ta activity than thoeo somplos

LYt tn the 700 Ar. s {Kkichland),

BEST AVAILABLE COPY
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Radtation lavel Observod
With
Dutachoble Iontsation Chosbers

(Mrop por 2b Nours)
CEAMSER NEAD

"t Crabers in mrop por 2k hours

e rm

Location ‘ Cctobor Rovosber Deomber
- WD .36 K13 RYY
) 1L0-B .33 31 5}
. 1CF e Sl S
: 2%-E .43 2 69
; 206 W .36 40 .zg
; 300~ re RS 35 ]
M &% "' Chambors in mrop por 26 hours
rocation Octobor Novesber |Desorhen
PLAY Aret and Bnvirons
: Rt, 1 Mile 8 .36 29 R
i Rt, 2 Mile 10 2b 32 ’%
; Rt, N Milo 9 86 &3 .
Re. 1A Mile 1 1.08 .72 1,08
Pt. 1 Milo 5 R o o5
Within % nilos of 200 Areas
Rt, L8 Milo 6 .18 T2 1.8
| Rt. ilIA Milo 6 .12 .60 1.6
~ Rt Mils 1 2% . i35
¢ “2¢ taliding 1.08 33 %
witztn 10 niles of 200 Aroas
! Rt U Milo 10 58 ) 1.16
! Rt. 1€ Milo 1 93 . N4
, 1L, 10 Milo 3 5 72 N
i Rt, 28 Milo & . .17 T
f..-.———-
¢ Near Ty Ares
) at, Ly Milc 16 1.03 A8 82
! rt, »3 Mile 22 I 019 - o

. [P A




AIR SAMPLING PROGRAN

Pericd - October, November, December

1947

location 0 pox Li%ee
1. Pasco 52X 2070
. 706 Aren 231 w0
3. ranton City 7.5 X 0~
L. 300 Area 52X 090
S, 2(c Enst SE 12,0 x 1090
6. 230 Exst Towor #11 175k 10°30
7. 20C East Tover #18 %0.5 X 10°W
B. 200 West EC §2.1 1 10°30
9. Banford 3.0 X 10°W0
10, 3tie Mount-in k11X 200

i1, 100-D

22,9 X 10°W0
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Alpha ar? Rsta Contemination In Drinking Water

Ma; " la 2 sempling lccation map for érinking water ssmples and test well
wampiea,  The frequency of samples taken at each location oan be obtained bWy res
Carrirg te mle ITI.

Tab e 111 i & summary nf the average alpha and beta activity letected ia

‘e lrinetrg eatar for the Hanford Works and vicinit; during the period Octobes

]

coeber 1e7. N average beta sctivity as great as 3 X 10"5)& For liter wvie

totected ' any of the 1irinking wvater. Mo average alphia ectivity as grest as &

Cafwrn/lvur vas detected (n any drinking weter except in the 300 Ares Senitwy

- frem Wells #l and #2 which are knovn to be slightly contaminetsd
Jr. the basis of alxty-four samplea taken at esch 300 Ares
Tt mvers@e alpha contamivation found in the Sanitary Water, Well #1, cad #R was.
Sy v uad b dla/min/liter respectively. It 13 of interest to aidd thet oa
o lunie ~¢ gpnaclal analysee in which ten liters of vater wes eveporsted sl
i+lyted fir sutka contmminatior. by the ether ertraction method, trace smewnte
anelum vrying from D - 10 parta per dillion vere comsistently found im sunples
Y tiuter taken at Richland Wella #2, #5, #13, #15, end #16. Seaples talws st
$ This additiooal data

* o BVfta ud Fentou Tity {ndicate similar trends,

vils s aslatantiste rueults dbtained in the last period st vhich time it wes
i 9tanted thet the quantity of uranium iavolved in the analyses was probably
Samples taken st Demtem City ywm
+ meehat Lighor .1 the alpha sctivity found than in other drinking weder.

Catura. am .t presonLt (o these vater semples.

SaeMpt PR s aret Damples).



Figure 8 shows the trend of the alpha coutamination in the OO Ares
Sanitary vater vith the river flov for thie periocd. Whea the river resched
{ta zinimum flow of about k0O thousaad gallons per secoad, the comtemimatios
f.and in the 300 Sanitary Water dropped tu almost background 1.vels. The flww
in tho early part of July was about 1900 thousand gallons per seocnd at wkieh
tize slpha activity as high as 46 Ats/min/liter wves messured in the 300 Seat.
tary Water.

Figure 8-A shcve & wimilar trend for the alpha activity ssasured in sen~
-1:8 takon from 0C Arsa Well #l. A plot of the depth of the water in the well -
‘s =lsc included; the well depth follows the trend of the flow of the riwe. -
limita of eccuracy dssignated for each point in the sctivity messwreasat ol <74
on graphs 8 and £-A are for counting errors nuly at the ainety peweent oonfis:
level.

Although the contamination levels in ell drinking weter semples (emcept ﬂ
tho 300 Aroa samples) .hovwed activity to be less than the reporting level, “l

oy

/5% 17 Mc per liter for bdeta activity and (2 “O/lﬂl/lit& for alghe asti
wity, & eories Oof T tests vere calculated for the sverege astivities fownd in
tho varicue samples to detormine any eignificant differences. The ninety-aims
porcort confidonce levol was used in this statistical asalysis.

Table IV and IV-A summarise the results of the statistical smalysis.
It 1s of interest to rcint out the analysis between Pasot wvater and Beaton City
wntor. It has beol pravioualy noted that the deta sotivity in Pasco valer
vas 'rum 14.8 hour redicsodium with no alpha emitters. Indicatiows have shown
that the significently higher sctivity in Benton City was from scome alphe enit-

ter, mut likeiy aranium, vith no detectable beta emitters (et thet low
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Cwvel for uranium).  Stasistical analysis has shown thet the drinking

ior al Paecy le significantly highor than the dricking water of Den-

% 2 City in rotu activity; Bonton City vetor is significeantly higher

tnan laacn water {n alpht activity. This tenda to support the indioe-
Jjua of redlosc 1lur 9o the conteminant In Pasco veter and Urenium as
. v contam!rant in Benton City water.
The statistical analysie also indicated that tho average alpha as-
tivity .r. Bentan City wnter was significantly higher than the average
lnoactivity dotected in Alculand Well §13 water; both locatione

.owvd otrace pounte of uranium o8 analysed by the Fluorophotameter.

BEST AVAILABLE COPY
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Sota Contapinati A
The quantity of 8 day rediofodine in the mstal

11 the 200-East and Wost Aroas for the period, October - Deocwsber, 1907, a8
sulatod on the dasie of weight of metal dissclved is tabulated belew:

All volues are in ouries (o)

200 Rast Area 200 Weot Asea

Morth 8 Day Iodine 8 Day Iodine

Jctober 176.5 262 .
hiavomber 229 200.5 ;
Jetemoor 129.% 199 :

l 1

Mo; VI 1s a location mep dosignating the dlstridution of vegetatioa
y278. Sosplos are taken at least once overy four weeks st all loostiens. Ad
inny as mixty-five samplos wore tokom for the 3 momthe period ot Rishland, SO0
T Area wnd 200-W Area. )

Flgurc 9 sumarizod grophically, the ovarall averege Dota astivitg
ir. vegotaticn sasploes for this pericd, The averege levels found fowr “
w. olightly lcvor than that obsorved ‘n the last period.

Tho overall averago bota activity seasured in vegetation sazpled a8 Pases,
Zonnewick, Bonten City, Richland, Kidway, Riverland, asd the 100 Aress wes h-r
iow cno-balf the tolerance valuo of 8 day rediofodime ia vegriation, 0.2, o .
ver kg. Tho lovols In 200-W and 200-E Arcas have dvepped signifiecemtly Wils Q
ter.
Figure 10 ahows the trond of dots ccataminatisn ssuswred o vegetation sam-
-lus takon at Routo &S, Milo Post b as oampared to the daily ealevisted ¢ mtitic
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of 6 day redtofodine in tho motel dlesolved in 200 Hast and 800 Vest Avsey.

Map VII is an 1so-activity chart showing the spreed of m
vogutation for tho period, October - Dooember, 19A7. The sprend of =i
naticr. follows tho prevalling wind direction wvhich was fyem the M

The "Wird roso” chart shown on tho fsc-activity mep summerised the overegy
iir.crions as monsured with an oight-point compase et the Metesvelagy

in 27" Wost Aroa. Tho ovorall avorago beta comtamination on vegetetien 34
thie jortud as compared to tho last poriod; this is an amtiotpated tremd nﬁt
g.entity of rudlolodizo oxpollod from the stacks this period was Jower W .
tie 5f about two (2) as camparod to tho lest pariod.

»

A evrize of T toste woro caloulated comparing the Josstices aad
“pectivy beta activitios ue listod in Figure 9.

Tt wus f>und that tho avorego activity of smmples collsoted Juss ¢
Wi-West Arco Gato vas eigaificantly higher than the sverage of sngles

Fulio of 200 Wost and 200 East Avea. Samples from ineide the 200 Beas |
sizulficontly highor than thoso in 200 West Apea.

“ampius collocted at Gablo Mountain vere sigaifieastly Mgher e

tollucted 1o Rickland. Thero was only o doubtful significant m
v7iplos collectud in Richland and Baatosd.

¥o significaut difforence wvaa found in samples oollested 15 m
vick, and Pusco. No significont 44fTference m foeund in campering Wi

found on individual samples taken at differat locstioms 1a say of the L)

There was no significant difference between Bentom City end aay of the aheove b-
catlions. '

Nc¢ signiftcant difference vas found in omparing the astivity ea

“umblus collected at 100-B, 100-D, amd 100-F Acwan,
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DEGLASSIHED

Iocaticn

Fasco
Yonnewick 614

Rennewick Standard Stati

Bonton Clty
Codds Corner

Headgate

Riverland
Miduay

ristol Range
Cceluabia Camp
L.vor Knod
W.ils Ranch

Tickland #2
Tishland gb
Richland #5
Richlend #12
Richland #13

Richlond #14
Richinnd #1%
Richland #16
Richland $18

ahite Zluffs

I Aron Woll sl
IO Aroa Well #2
< Area Sarnttary

AW Aroa Dursnd 1
00 Area Rannoy D
Tru:t Bouse X-7h8
Sunford ¥Woll

1C7-B Janttary
100-D Santtary
2J90-F Sanitary
200-W Sanitary
200-2 Sanitary
P-Y Well

Spring 413
Rarch #13

3onson Ranch (no smples) !

sntrely Ranch
Rattlosnake Springe
<O N#S

MaGuo Well

rerd Woll

Muokor Well
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TABLR IV

STATISTICAL ANALYSTS OF CONTAMINATION IN WELLS

T _TESTS

Period  October - Decombdor 1947

Reta Activity

'.~e:';'.‘.'r.; Cempared No. Srmples x:‘;:.i:’ T Teat Value
pc per litor
SRR
Furtin ity 2 3.8 X 10-6
P ' 13 6.9x 1076 | 291
B s
P S FT T 3 e
R B EYTET ]
. 0 [i2rmE] e
e i8E| om
% |36 | om
e o |sent] o
Rttt 3 |255E| o
e BN P T B

BEST AVAILABLE copy
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STATISTICAL ARALYSTS OF COVPNGRATION TN VELLS A GMSTMET VAl

T e
Pericd  QOctobor -
Alpha Activity
Lecea*tons Corporod %o, Samplos :cttﬁ'v T Test Yalwe
T onten City 2b 1.3
Richland #13 63 0.%% %
T 13 0.:8
Sont n ity 24 1.33 v.or
Tonece 13 0.48
| _Itshlasd 413 63 0.55 0.32- -
o
Yuazo i3 0.88 2.0
White Rluffe 3 1.0% *
sichland #13 63 0.
WO Ares Senitary (SN 3.3 .2
Fichlznd #16 1 o.g 1.7
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SICTION VIX
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Tae .vorage contoninat!on moasured in the 100-iArea westes for the
porici October - Jocambor 1947, 1s tadulated Below:

Lucation Alpha Contamination Bota Combemination
" o e e i — el
LRUR / 2 Qs/atn/itter 8.5 X 106 o/Ator
107D { 2 Qe/nin/1ster 19.0 X 102 xc/itter
107-F / 2 Us/minfiiter 1A X102 po/2ster

T maximap avorego contusination detected at the 200 Wowth Awee
A 1tec- mousirg o 7ireabls GUM. counter for this period is swmeeised Dalawt
U DtGhesesceamcceccms-cneccasscamascacapbout 6,600 counhs per uiunbe,
i7 DItQhecme cmceiacienenianns cocnescacaghout 95,000 counte e Ninwhe
- TEeH e cctecms semecc-mae-e-ccena-e- «=nbout §5,000 mnm
Vrur surierys of tho fourtsot test halos esound the waste liase In
tho 20X, w0t Aroa os moasurod by o G.M. prode indicated no wmswal reeds
feex ukcopt Tost Holo "X” which on three of the four surveys mcasured
t1sher tha. the Brosaround of adout fifty counts per mimwte Oy & m
varying from 2 to b,
Ton surveys uf tho 20u Wost and 200 Bnat waste linee for this ypewiod
by moana .f & purtoble G.M. counter shows no consietantly oignifieamt
roadirgs atave tho normal boackground of shout fifty oounts per mimsbe,




A briof susmary of the 241.T Swamp Area contominntion 1

{October - Docember 1I9W7),
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i vator Samples | Bota Activity Npha
[ pefiitor ue f14ter ) Ao
; Tocation Moxime Average ) .
i T Swemp - Inlot 1,8 X109 2,61 10°° B |
! T Swamp - West Stde| 227X 10°9]  3.1% 1079 3

‘ T owamp - S, S1de 19.1 X 10*° 4.6 X 107 )

L

The above reaults for tho contominotion in vater are W
*han the activity levels mecsurcd for these locations last period,

I Mud Samples Bota Activity

;- locatinn uc fxg »ofxg 4/n/on
1 | Mxicm Averoge

. T Tsomp - West Sido r‘a.: X 1074 1.0 X 20°% 100
¢ T Swamp - So, 3ide | 4.3 X 10°3 J 5.1X m‘“ W7

Theae vilues for the bota activity in mad are conelderably m

vaegentinlly tho &,

4 btricf surswy of tho botc contomination dotected in scmples * I
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et o e Retention Pasin for this poriod is sumorizod Below:

‘ .-
; uo por liter »ofliver

b mples :
[ e
i July August Sopteaker | Overall Avewagy
b tlguers box10h f17x0® |57z | 382300
Cmaes 3.ox 107 l8sx10*|18x203 | 2,2% 203

LYo othg meaaurd ! for the lnat pordod,

7 .
SO A ety Lhaanhs 4
REALTH 1 IRPARTIENT

- MRS S

BEST AVAILABLE COPY
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