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TEF._TREND OF CONTAMINATION iN THF. AIR, THE COLUMBIA RIVER, RAIN,

3AFTTARY WATER, VEGETATION, ASD WASTES, AT THE HANFORD WORKS

701 _IHE PERIOD JULY, AUGUST, S#FTEMBER -- 1947

INT3CULTION

"™iz report summarizes the ~antamination observed at the Hanford Works and
7icinity for the period Julv, August, end September, 1947.

Jeily or weekly trends for all. sampling locations as included in previous
repcris are cmitted except 'n those casas vhere a true trend can be estadlish--

od. Statietical analvsis to determine significant values and differences is
1need vhenever poseidle.

The report 1s divided into tho following topic sectiona:
SECTIORS:

Section I  Meteoro.ogical - Wind conditions

Section II  Exteni of beta contamination in air and radiation
level in air

Section II1  Extent of contamination in the Columbia River
Section IV TWxtent of beta contamination in rain

Section V Extent of alpha and beta contamination in sanitary wute:.
Section VI  Extent of beta contamination on vegetation
Section VII Extent ¢f contamination in Hanford wastes.

/{n aporaisal and review of cll the results is considered in detail for eech
nect.on.

Map I 1s a Project map in which are ghown the types of eamples taken, and
the. .- locations fram which thc data in this report wore gathered.
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SECTION 1
Metecrology Data

\ pummayy; of the meteorologicil ccnditions na observed and measured at the
Metacrotogy €iation, 622 Bulliing, 200 West Area, is graphically reprssent-
ad Ic T.gures 1-A, 1, and 2. Figure 1l shows the fractiou of time that the
winie prevalled as broken dowa in averages per month for ths perlod July,
‘ag.iet, znd September, 19%7. Figure 1-A showe the cverall three month

iverage wind direction oxpresied as percent of time obeerved.

Tor thiu period, the wind driction prevailed 22% of the time from the WNW
“rita tho prewailing quadrant ‘or the wind direction being from the West 66%
f ire <ime. This varies sum what from the prevailing wind from the North
{5t{ of the time) for the lus:. querter (April, May, Juna, 1947).

figure 2 shovs (e wind dflut on factors obssrved. A study of the graph
indicates a trend towards d'litlon factors which are greater than 500:1
retica. It 48 of intereet to observe that the fraction of time vhen the
1ilution facuesr wes in a ratiis of less than 500:1 for the overall period
of July,August, and Septembor wae about 11% of the time while a study of
tha wind dilutlon factors dur'ng actual hours of diesolving shows that the
fraction of time at which the dilution factor was less than 500:1 ratio is
aegligible. (Actually, onl sne hour of dissolving time was during a
Joricd vhen the dilution factor was lese than 500:1 ratio).

The:e dilution factors are coisiderably more favorable towards dispersing
e =z stack gnees formed (u-ing dissolving in the 200 Area than those
dbszrved during tke lest qunrier in which the dilution factor was less
than 500:1 ebout 10% of the time, and 500 - 1000:1 about 20¢ of the time.

SEC'TION TI
Air-Borne Contaminition and Alr Radiation Lovel

Radiation levels in the air a1d ajirborne contamination have been meagured
asing dotachable lonization chiambers and filters, respectively. Map 2 is
a location map of the air samiling equipment.

Table I sumarizee the radiztion levels observed uaing the "M" and "S"
type detachable icnization chimders. The readings vary from 0.45 mrep
Jor 24 hours at the 100 Area ~egion to 0.88 mrep for 2% hours near the
300 Area. These reedings ere lower by a factor of 2 to 4 from the levels
sbgerved for the last period. »

C" Chanmber readinge (see Tnbie I) varied fram 0.24 mrep per 2k houra at
LIC-E Area to 0,50 mrep per 2+ hours at 200-East Area

Tatlie IT shows resulte cbtaind oy use of filters. 200-East Arex showed
less than one-half as much ni ~borne contamination as for the previous
juerter. Gable Mountain Araa was about four times less for this quarter
ag c.mpared to the last quartir. Benton City, Richland, 307 Area, and
Jeece, were ull slightly love- than that observed in the last period.
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Figire 3 ie a graphical representation of the beta activity found on the
filuers at the listed locativns. A statistical analysis of these data
irc.cated that on the basis of twelve to thirteen samples tai:on at each
lecution over a period of three months, no significant difference was

fcwid emang semples taken at Pasco, Richland, 300 Area, and Hanfod. Tho
highast T value of 1.40 was found in comparing Pasco and Ricaland. Benton
City was found to be significantly higher than the above mentioned locations.

METHODS AND EVALUATION

The M and S Chambere are cylindrical type, aluninum covered ionization

cherbers, placed in pairs «t the various locations. Theue chambers are
charged by a minameter and tlre rate of discharge is messured at regular
intervale using the same mincmeter, The C chamber is basically the game

- as the M and 5 chamber etcept that the sides are constructed of heavy geni-

welocproof cardboard.

The filter program consiste of a continuous intake of air through a tilter
about 1-3/4 inches in diameter. The rate of air flow through the filter
is about two cubic feet per minute. These filters are counted directly

on thin mica-window counters. Corrections are made on these filters for
gecxxetr{ and decay with the zssumption that all beta activity cames frau

B8 day I a,

(SEE_TABLFS I AND II)

SECTION III
Columbia River Contamination

The average flow of the Colurbia River during the poriod July, Auguet, and
September, 1947, as measured by the Powar Department near Richland was
1,000,000 gallons par eecond; the peak flow during thie period was 2,025,000
gallong per second. The river flow is now receding and the recorded flow
for the latter part of Septazber was only about 540,000 gallons por second;
this 1s 8till slightly higher then the avernge flow for the first three
months of 1347 which was about 350,000 gallono per eecond. Figure 5 shows
grzphically the trend of Columbia River flow for the period, July, August,
and September, 1947.

Finre 6 shows the avorage heta contamination in the Columbia River at
various locations. The lowdet levels observed were at 181-F and 181-D;
ths activity vas less than 10-5 uc per 1iter. Contrary to previcus find-
ingr. the north and south tanks of the Columdia River at Hanford veore
not nignificantly different in the averags beta activity found. The
midicle of the river was significantly lower than the north and south
bankas. Findings for the last quarter indicated that the south danik of
the river was significantly higher than the middle ani north benk, re-
spsctively. The river showad samewhat higher concentrations of activity
thar. that observed “or the last quarter; thies is an anticirated trend
following the decrease in flcw of the Columbia River.

o ¢9
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Figcres 7 and 8 portray grapaically the resulis of a special svrvey of
the Columbia River in which samnples of the river were taken at %warious
loceilons within a time intorval cof 2-3 hours end mecsured for bata
activity within another two acurs. The purpose of this test was to de-
ternine the activity of the civer at various locations at a given time,
and to determire how much of tils activity was present in scuc of the
Kennevick drinking wuter which is supplied from the Columbia River.

Positlive indications of beta a:tivity were fourd in the Columdia River
ranginz from 7.6 x 10°% uc/litsr at a point twe miles below 100-D Aree,
to 2.7 x 20%9 me/litor {:1 tho >olumbia River near Sacajawsce Park. 4
roacing of b.0 x 1079 uc/liter was measured in the Kermewick ditnking
wnter as supplied from the Columbla River; this is significantly lover
(ab. ;¢ 1/2) taan 7.8 x 10-D nc/liter measured at the Kennewick Pump House
on tue Columbia, but eignificeatly higher than the 1.8 x 10-5 uc/liter
observed in a ~ample of water rom the Bus Depot in Konnewick (source

of eupply - Municipal ¥ell in {ennewick). Absorption and decay studies
of tae activity in the Kennewi:k domestic water showed that most of the
activity vas due to 14.8 hour radlo-sodium. The observed readings of
4.0 ¢ 10-5 pc/liter for radio-3odium is well below tho present establishe
ei talerance of 4.9 » 10-7 fc/.uter of water. No significant alpha activ-
ity was found in the Kennewick water.

METHIPS AND EVALUATION:

A1) river wator is analyzed Ly evaporating a 500 ml. portion of the

samplz and transferring the residus to a 1-1/2 inch diameter stainless
steel plate. The residue 1s countad directly for beta and alpha sctivity
o1 & thin mica-window counter and on a gtandard 52f geametry alpha counter,
rasp2ctively.

labomatory tests irdicate essentially a 1005 yield for measuring the deta
acti7ity with 1.0 MEV energy buta, and slightly less than 507 for alpba
actirAty.

Al counting rates are correctud for gecmetry and decay.

$ZCTION IV
Extent Bets /.ctivity in Rain

Figure 9 shows the average bet:. activity fourd in rain at ous locations
around the Project. A maximum aversge activity of 3.5 x 10°2 uc/liter was
found in the 200-West Area; th!a reading is significantly higher than the

2.6 : 1072 pe/1iter found in the 200-East Area. This condition is the re-
vorso of what one would expoct after observing that the overall aversge on
aZrborae (Fig. 3) and vegetation (Fig. 10) contamination found was consistent-
1y higher in 200-East Area rutler than 200-Weat Area.

Boucau:? of the relatively am:ll number of samples analyzed (ranging from a
total of 3 to 6 samples per uree), a T test ehows that there is no a‘gn'ficant
difforsnce ameng the activitise found et Pasco, Bentoa City, Richland,700 Aicen,
300 7.:wa, Hanford, and the 100 Areas.

1.
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METHOOS AND EVALUATION:

Fain sarples are collocted in open re:sels placed at the wver‘ous locations.
The raic ig evaporeted (aftor reduc.nz the free 1cdins with sciiwum thio-
sulphate to prevent loss by volatil.zation), and counted directly on e thine
mica-wirdowv counter. It is amsumad taat all the activity is due to 8-day
iodino, averago energy 0.6 MEV.

It should be noted trat current egporimental evidence indicatod the pre-
sence of an active filtorable substanse in some rain samples. Prelimipary
inveatigation revealed that filtering of the rain removes mcat of the active
ity rfrom the rein; a radicgraph of “hi filter showed that mont of the activ-
ity was sorbed out on the filter pepe-; emall individual particloe which
vere nlightly more active than the ovorall contsminstion on the filter were
lgolated. The exact origin of theso Jarticlee i3 not yet knuim. Decay
curves of some of thees very asctive r.n samples indicate a rolatively

long half-1ifs.

Fein samples analyzed for this quarte: were nst filtored and scne of them

mey be in error as a.l{ 32 rrectione vee made vith the assumption that all

astivity wee due to 145, All curreni rain samples are being filtered and
toth filtrate and filter are mereurvd for contamination.

SECTION ¥
Extent of Conteminstion in Sanitary Drinking Water

Teble III summarizes the average beta contamination found in the sanitary
and drinking water. No significant alipha contamination was found in any
of the drinking water which cculd be duplicatod on & resample except for
the 3CO Area Senitary Water end 300 Area Wells 1 and #2 which are known to
be contaminated with wranium. Some mnute quantities of alpha ectivity
from uranium are being found in Rictl:nd Well #13, Bonton City water, and
White Bluffs water, ranging fram 2 to 1J parts per billion; ttis quantity
of ureniun is probadbly a natursl emcunt pregent in this water,

Figure 12 ghows ths trend of alpha cctivity from uranium in the 200 Area
Well #1. With tho river flow reaching ite minimm lovel, ani with a
corresponding drop in the level of sater in the well, the coastemination

in the wall is dropping off to neglig’ble quantitios. The 300 Area Sanitary
vater and Well #2 are following the scme trend.

A gtatistical analysis of some of the sanitary waters wes maje with the
following summary: (Please refer to Teble III for levels of contamination).

No eignificant difference wes found i camparing the average activity
found in Richland Durand #13 and 20C-Vost 'rea sanitery wate:; between
Kennewick and Pasco, and between 10C-F and 10u-D sanitary water. There
vas a doubtful significent difference found in the bete actirity when
Richlend Well #13 and Kemmewick drinking water at 614 Building wers com-
parod; Whita Bluffs water was found tc be significantly kigh:r {n beta
actlivity than that detected in Richlard Durand Wéll #13.

METHODS K¥D EVALUATION:
The procedures and imitations for anrlyzing sanitary water are ssoontially

the oame es cescridad for anaiyzing river smter. All sanita*7 water is 4
analyzed in laboratory ereas fres from al) contaminntion. C \ [
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SECTICON VI
Fetonh, Vege:etion Contauination

The total. amount of radiosctive iodine end xonon expelled frar the 200-East
end W: -, Area stacks, which acccunte for the contaminatior found on the veg-
otaticr at the Santord Works aid vicinity, ae calculated foi the period
July, vguat, and September, 1747, 1s tabulated helow:

200-East Ares 200~Waent Area
]

Mortl. 18-Day Iodine Xenoa 8-Day Iodine Xenon
July 1176 103.5 891 T4
Auzust 851 T1.% 717 53.5
Septemiey 566 7.5 509 33.5

dcte: AlL above valuee are in curies (c).

Ths ovarall averags beta contardittion on vegetatipn (see Fig. 10) found
for thiz quarter 1s lower by a .fictor of about 2 when cogpared to the
previour quarter. :

The overall aversge vegetation ¢omtanination found at Fasco, Ksnnewick,Bentoen
City, 2ichlend, Hanford, and the 100 Areas wns woll below one-aalf the tol-
erance value of 0.2 pe/kg. The .evols in the 200 Cast and 200 West Areas
hnve dropped by moro than a fectsr of 2 when compersd to the evorage lovel
found i: the lant qarter. ’

A serie: of T tests were calculz:ed in an effort to determine significent
d.f%er 208 Doetveen avercgne of :ontamination fourd at the verious locatione.

A sy of this study follows: (Please refer to Fig. 10 for relative
lavales >0 contaminatior.).

¥n slgiificant ciffererce betwue:n Richland NE and Pasco IE wae found:
camperiadn between Pasco and Bem.on City, Richland NE and Senton City
indicetsd a doubtful significant difference. Samples teken at the metsor-
ology ::atlon, 200-West Arva, tanford Gate, and Gable Mountair wers sig-
nifica~:ly higher thean those ttkin in Richland.

Man 3 1: 2n ieocose chort showin; the spread of stack ges contamination

(3-day ~1iloiodine) on vegetation lying to the wast and nouthwost of tue

279 Lrerss stacks; this trend ic .n accordance wiia the average overall wind
dirnctlon cheerved as ehown on M.5> 3. The overall contanination is less

thin quector then that observec est quarter. Tae spote found st the 100
Arocp, rifzh are highar than ttc irmedlate surrouadings, wvere lound to be
siguificintly higher. [However, "lie avaregy value of 0.106 Pc/l:g found near
¥edlac iidopital in Pichland w=: :‘ound, by :tetistical anslyele, not to bde

A
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aignificantly different from tiec averege value of 0.Juh pc/ig found in tre
rorthesst section of Richland The value 0.105 «c/kg 1ia et.illi velow the
cuzrent.y accepted tolerence viiue of 0.2 /uc/kg for 8 day 113*,

A epecinl survey of the Benton Gap region was mace in August. JSenples were
tuken »: 50 feet elevations from river ievel of ebout 460 feet to summit

of abou" 3400 feet. The aver:ze beta contamination found on thst part of
the Ger to the northwest slde >f the Yakima River was 0.023 uc/sg; the mar-
imum ve,ue found was 0.085 pc/ke at 2750 fest. £ statistical analysis shows
that thie maximun value ie sigaificantly higher than the overanll averago.
The avz:age beta contamination found on the part of the 3ap to the southeast
of the “akima River waas 0.035 jic/kg; the maximum value was 0.071 pe/kg at an
elevation of 600 feet. A statinticel analysis of the averages of contamin-
etion found on each alde of the Jap yielded a T value of 1.12 which indicated
no sigr!ficant difference betwosa the amount of contamination found on each
slde ! the Gap. Figure 11 shows graphically the individuel amounts of con-
tamination found at the various iltitudes of one side o the Benton Gep
region. Polnts 1, 2, and 3, ahowm on <he graph are values significantly
higaer than the overal.. average ‘ound for the dsta vegetation contamination
tiere. Figure 4 summarizes the eta contaminaticn found in areas off the
ressrvation and beyond Paseco. '

METIOUS AND EVALUATION:

For the measurement of activit: la vegoetation, one gram samrles are weighed,
zounted on standardized mountirg carde and counted directly on a thin mica-
winiow beta counter. Correctioni for self -abgorytion losses, geametry, and
decay are based op th: assumpt’on that all the sctivity was dus to 8-day
radioloilne, (I13%).

SLCION VII
Waste >ontaminatian

The avsrage contamination obsorvad in tha 100 Ares wastea for the period
Juls, A:gust, wnd September 1517, waa:

ngg_t;iin 3sta Contumination Alpka Contamination
173%-B 4.0 x 207 pc/itter 1.0 1.5]d/m/11ter
I'BY'D lhoh X )0.2- ? " 006 :t 02" " on "
WT-F 6.1 x30°¢ " o6 £t .oy »

The averige contanination detectiecd by means of a portable CM counter at the
200 Nor:a Area ditches for this neriod was:

"I Siteh - e e e e e .l L. about 56,000 counss per minute
"PU Diteh - - e e o . e e e om " kh,000 "
"}).vv Diwh .n - - - - - - - - - w 63’0(}0 " " "

Fight muveys of the fourteen ters holes around tie waste linen in the 200

West Arua as messured by a GM prebe ‘ndicated ro unusual readings except Teet
Hole "I which consistently rema hizher than the vackground of 50 counts per
nimite by a factor varying from 2 to 5, ' 10

w— O
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Two conplete surveys of the 16 test holes in 200-East Areu by the 8aZo meticd
indicated no unusual readings exoept at Test Holes #1, #4, #12, and #13
viiich vere about twice the background of about 50 ¢/m.

Twolve surveys of the 200-Wes% and 200-Bast wasto lines for this period by
means of a GM portable counter showed no consistently significant recdings

aboy: ibe normal background.

A briai pumuary of tho 241-T Swimp Area contamination ig tabulated below.
This s mmary covers the pericd from January to August, 1G47.

Vater Samples Beta Activity Alpha Activity |
Location jie/1iter ,zc/ liter | &/m/liter| a/m/ Mter:’é
Maximun Average Maxionum Avorege 4
}
e HE = m-—.f:g
T Svigp - Inlet S5ax10t | 4 x 1070 100 20
T Sasmp - W, Side 5.6 x10°% | 1 x 2074 %0 e |
T Svwamp - So. Side 0.2 1.2 x 1073 800 150 }!
L — b
{
Mud Samples Beta Activity Alpba Activity |
i
Yocation pcfkg j(Ac/h:g d/n/en a/mfen
Miuxioum vorage Maximum | Aversgo
L:‘_' e — —
T Sunmp -~ W.Side 1.2 0.27 60 .30
TrSwamp - So.Side L.h 0.5 120 40

A brief summary of the beta con‘amination found in the 300 Area Retention Fasin
based on twenty-eight waste solution samples end thirty waste solid samplos
for thls pericd is tabulated bLel.ow:

vi.:
8

xg

E
ik

il

K

1Y

|I‘

Je per liter fic por liter
Typo Samplo
July Augus?t September Overtll Avorege
Waste Solutions | 1.1 x 1073} 6.7 x 10°3 | 2 x 1073 3.3 x 2073
,10 pex kg e per kg
Waste Solide 0.8 3.2 1.0 1.7
w30 5(} H_‘ 4
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MEIBODS ARD FVALUATION

Ths tezt holos surveye were made by lowerinz a G.M. prodbe to within six
inches ! the approximately eleven foot desp hole and taking an overall
ccunt fov a period of five minutes.

Ths wants line surveys are made by use of a G.M. probe mounted ou the

81le ¢ : carryall truck such that the probe reats about six irches from
the zronrd. The truck 1s driven ilong at a slow constant epeed. Tho rate
of eitivity contamination, 1f eny, is autamatically rescorded ou & Micro-
max reccrder. :

Anelvaie for waste solutiions ioc mide by evaporation of a 100 ml. armple

and cou..ing the residuq dirsctiy for alpha activity in the standard

alpha zovntor and for bree activity on a thin mica-window counter. No
corractiocn is made for celf-sbsorption losses, but recent preliminary
investigstions indicate ¢that the 2lpha activity reported for divect counts
vithout corrections is low by & fictor varying from 2 to 10, depending upon
location of sampling. ‘

Wasts solids are analyzed by drylig a on~-grsm sauple and counting directly
for alpha and beta activity. In this report the waste eolid data is not
corrscted for self-abeorption lLosses, but prelimivary investigation in-
dicates that the diroct counts ars low by a factor varying from 2 to 20,
depending upon where the samples ire taken. These current correctica
factors are only approximations; !iore data 1s noeded defore these fagtors
cal be uced.

WS:swc
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Radiation Levels Observed
Dotachable Icnization Chambers -
{Mrep por 24 Hours)
CEAMBER READINGS
“C" Chambers In mrep per 24 Baars 194,
Locatien July August Septembor Averngs
1w"D 025 Oes o}h 029
100-B .26 . 21 .26 L4
300"F .51 551 033 032
200-E v 958 .f)l .ho 050
200-9 32 .49 5% .38
300 W33 : 39 R 1 .36
™" & "S" Chambers in mrep per 24 hours | 1947
Locatien . July August Beptaotber Averagoe
100 Areca and Environs
Rt. 1 Mile 8 0.48 0.24 0.48
Rt., 2 Mile 10 0.48 0.2h4 0.24
Rt. 20 Mlle 5 0.48 0.48 0.24 0.4%
Rt. 11A Mile 1 : 0.72 0.72 0.72
Rt. 1 Mile 5 0.2% 0.48 0.48
- . I Within 5 mileo of 200 Areas
: Rt. 48 Mle 6 1.b4 0.72 0.48
Rt. 11A Milo 6 0.72 0.72 0.72 0.76
Rt., 3 Mile 1 0.72 0.72 0.48 :
622 Building Cc.72 1.20 0.48
Within 10 milos of 200 Areas
Rt. 48 Mle 10 0.96 0.56 0.72
Ft, 10 Mlel 0.48 0.72 0.48 0.76
Rt, 10 Mile 3 0.96 0.72 0.48 '
Rt, 28 Mle h 0.72 0.72 1.20
1 Near 300 Area . R
"Rt. 48 Mle 22 0.72 1.4 0.48 ‘
All the abcre values include the background measurements at the tored locality.

th



1947

" Location : Jpe ver liter
1. Pasco 4.9 x 10710
4. Richland 2.2 x 10-10
. Benton City 8.8 x 10710
k, 300 Area k.0 x 10-10
5. 200 East 55.1 11010
6. 200 Eact Tower. | £0.7 X 10710 ‘
7. 200 Eet Tover #8 6.4 x 10°10 '
8. 200 West - East Center 57.8 x 10°10
9. Hanford | 3.6 x 10-10
10. Gablo Mountain 10.3-x 10710
1. 100-D

26.4 x 10-10
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1947
Locatimn of S mple Avorago Beta Activity .‘
No. Samplos e por liter
Culurbia Camp 13 4.1 x 10°6
Kommewick (at 614 Blag.) 13 9.3 x 106
Pasco 13 7.2 X 20~6
Richland Durand #13 & h.s x 1076
3000 Azea §2 13 5.3 x 10~6
Kommewick - %?. I:Eotim 2 '0.9 x 10-6
300 Area Vell {1 6 5,1 x106
300 Area Well f2 63 6.9 x 10~6
300 Area Senitary 62 6.0 x 10°6
200 Tnst Benttary 9 3.6 x 1076
200 Woot Scnitary 1 3.5 X 10~6
Whito Bluffs 58 7.2 X 10°6
100-3 Sanitary 13 10.0 X 20~6
100-D Sanitary 13 4.4 % 10-6
100-T' Sanitary 13 6.1 x 1076
Eoadgato | 13 3.1 x 206
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