o DGR FE

W

-k
Lk ST A

Ju!.ﬂ" [

P TS

Can R
= o= -
] 5%, s
ey ape, POR.Y SUPIA. - - F RO

DEVELOPMENT DIVISION /%&o(

HEALTH INSTRUMENT DIVISIONS #%=

*

RADIOACTIVE CONTAMINATION IN THE
ENVIRONS OF THE HANFORD WORKS

FOR THE PERIE)_D
JANUARY, FEBRUARY, MARCH, 195

Y —

JUNE |, 1951

"~ GENERAL@D ELECTRIC
NUCLEON!CS DEPARTMENT

HANFORD WORKS RICHLAND, WASHINGTON

e DECLASSIFED

1 -.--.‘
J
. Aoz o i [

Jun 13 1956 =3 s " -’ i . @

300 AREA,

QLA%S!H’ED HLE‘ THIS DOCUMENT IS PUBLICLY e
_ AVAILABLE ey, s

e

———-= Tt = - == - el TR e S LT Y




-1-"

sDICACTIVE

? CONTAMINATION IN THE ENVIRONS

HN-21214
Health and Biology
Specinl Distribution

This document oonsis*bs

of 94 pages Copy Nw%
wof-85  Cypiveviberies e

Aieraitep——

OF THE HANFORD WORKS FOR THE PERIQD

e’

by

H, d. Poss and V. Sinzglevich
Development Division
Henlth Instrument Divisions

JANUARY, FEBRUARY, MARCH, 1951

C‘“Stmﬁ‘%_ﬁ&ﬁ‘ﬂ‘*f@ﬁ"“ ;

June 1, 1851 =
: Y
¥..NFORD »~CREKS = ~ //\78¢-
RICHIAND, WASHINGTON . = %@ﬁaf.‘ﬁ“" “g:“ —
Yaviheen oy 2 PP‘{;“A PO E 97
Operated Tor +the Atomic Eucrgy Comfr:v.,_sion R
by the i
Goneral Electric Company = -
under =
Contrnct #W-31-109-eng~52 —-
Read _37 e .Date'”],r Rou'%e To ‘:f J'__ " Rend .By‘"“!. Date
e : e vor el : Al it = e T R =
. e et D
w7z M o AT O S S

DECLASSIFIED

——————eness



- -2 - HW~21214
Health and Biology

Special Distribution

COPY NUMBLR

l—l
OWO; O™ Vv

il

21 -
29 ~

30 =

32

33 =
37 -

4] -

45

46 —
47

48 -
49 -
50
52

B 1

53
56
52
60
63
75
76 —
77

78 =
93 -
94

25 -

! :‘::l e

28

31

36
40
44

51

55
.58

62
74

92

INTZRNAL DISTRIBUTION

H, M. Parker -

C. N. fiross =

W, K, MacCready - J. E. UYaider

A, B. Grenin?er =

R, 8. Bell - B, P, Lee -

#, D, Nerwvood ~'P. A. Fuque

F. G. Tabb - ¥, A, McAdams

H, 4, Kornberg -~ R. F. Foster -~ K. E. Herde

C. C. Gamertsfelder - A. J, Stevens -~ F. E, Adley
J. W, Healy ~ M. L. Barad - R. E. Brown

Z2. B, Carey - D, E, Jenne

P, C, Jerman - 100 firea H. I. Operational Division
A, R, Keene = 200 Area H. I Operational Division
H., J, Paes -
- R, C. Thorburn : =

300 File =

700 File —

Pink Covv -

Yellow Cévy
Bxtra Covy

EXTERNAL Di_s TRIBUTION

Argnnne National ILaboratory
4rmed Forces Special Weapnns Project
At mit Energy Commission, Washington
Atomic Energv Commission, Washington

Attention: Dr. Paul B, Pearson
Brookhaven National Laboratory
Carbide and Csrbon Chemicals Dive (K~25 Plant)
Carbide and Carbon Chemicals Div. (¥Y-12 Plant)
Chicago Operstions Office 7
Chicago Patént Group- =
DuPont Crmpany -
Henford Orerstions Office =
Kellex Carporation =
Knolls At~mic Power Laboratory
Knolls Atrmic Power Leborestory

Attention: L. L. Germsn
Los Alamos
Mound Leboratory
Neval Radiolozical Defense Laboratory
New York Cperations Office '
Oak Ridze National Leborastory (X-10 Site)
Patent Branch, zashxngton
Publioc Health Service
Savannah Kiver Operations Office
Technical Informetion Service, Oak Ridge
Universitv of Rochesgter
Universibty of Washington -
Yigstinghouse #lectric Corporation

JECUSSFERD -

| 0




L} “ﬁ}m\ﬂm | -3~ : HR-21214

RADIOACTIVE CONTAMINATION IN THE ENVIRONS OF THE HANFORD WORKS

FOR THE PZRIOD JAWUARY, FSBRUARY, MARCH, 1951

ABSTRACT -

This revort summarizes the results obtained during a_three month studv of
mrnitoring for radiocactive contamination in the environs of the Hanford Works.
A summarv of the highlirhts ~f the results aopesrs below:_

SSCTION I ~ METSOROLOGICAL DATA:

—————— =t e

During the hours of metal dissolution, the wind prevailed from the northwest
direction 35 percent of the timc; wind from westerly compinents which included
the southwest, west, snd northwest directions accounted for 68 percent of the .
wind, Meteorological data recorded at emch of the 100 Argas indicated consider- ._
able variation in wind directi n within the confines of the vroject. Tabular
surmations and graphic nortrayals showing the v-riation in wind direotion at

four observation points sre inoluded. - & C et

————ia _

| |'}||

The caloulated quantity of I-13l estimated in the dissolvers during dissolu~
tion of irradiated uranium increased by a factor of 3 when compared with each of
the two previous querterly reriods; this incresse was a direct result of the -
continuation of the dissolvine of uranium which hed been cooled for shorter periods.
The installation 6f silver reactors in the off-ges lines of the dissolver cells
was oompleted during this guerber, Hstimations of the quantity of I~131 expelled
into the atmosphere via the stacks in 200 West Area indicezted an average of about

3.8 curiss per dav and a maximum of 15.8 curies prr dav; Ppre-reactor measursments . .

indicated an sverage of 10 tn 11 ouries ner dav., The activity density of I-131
on vegetation, however, indicated » genernl dscrease throughout the environs.
The voint of maximum denosition which encrmpasses an area: of ~bout four square
miles near.the 200 West Arem pgate indiceted an averrge agtivity density of 1.5
x 10~% pc/gram. Althouzh the activity density of I-131 on vegetation decreased _
from the osrlv part of Janusrv through the middle of March, » rather significant
inoronse wes obs<rved betwsen Meroh 15 and Mesrch 26. Meximuwm mensurements for =
the latter period _indiceted the sotivity density of I-13L to be 2,8 x 10‘41pc/grqm
in the vicinity of the Kennawick Highlands. The cverrnme nctivity density of the
nén~volstile beta_emitters during the eerly part of the duarter whs less than
1.0 x 10~5 o/grem st o1l loc~tinns excont those in the immedinte vieinity of

¥he 200 Arsas. Semples collected after February 9 indicdted highly gignifiocant:
inoreases approaching factors of 3 to 10. Incr-ases in irborne activity were
simultaneously noted; a critical review of the Hanford monitoring devices indi-
crted that the inSrease was the result of activity origimating at the Las Vegas,
Novada, testing g¥ounds. Tebles summerizins the results_of these maasurements

on and off ths Hanford projoot are included, Estimated Iso~activity maps for

each of the monthly perinds and the quorterly average arg also included.
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SxCTION IIT - RADIOACTIVE CONUAMINATION IN THE ATHOSPHERES

Dosnge rates mersured by intewrons snd "C" type ionigation chambors showed P
no deviation from previous mecsurements. Hiehly significant inereases in atmos- -—
pheric contemination were noted on and after Februsry ninth by detachable M and
3 tyne ionization chambers, air filter devices and sctiveg partiocle monitoring. o
These incresses were atiributed t» deposition from a radiosctive cloud which o
originated from the Newvada "A" bomb tests. ith the excgption of this period
in Fubruary, the activity density of filteorable Leta emitters in the atmosphere
showed n general decranse by » factor of 2 to 10 at most_locations., The maximum
values anproached. 4,0 x 10711 uc/cc ss n~ted neer tha 200 West Ares: Concentra-
tions at the project verimeter and in residsntial communities wera on the order
af 10-13 nc/cc. The activitv density of I-131 in the pir decreaged by a frotor
of nbout’4 near the sronratisn sareds and by a factor of gbout 2 at many outlying
locrtions. Msasurements obsained near the 200 West Arwen gatehouse indicated a ... -
quarterly av rege-of 9,9 x 10-32 pc/bo. Svot snmples obteined during periods T
when the steck gases wore obsrrved =t sround lewcl indicdted maximum ooncentra- __ .
tions ~n the nrdcr AP 1010 ne/cc. Active narticles in the ~tmosnhere showed . =T
1ittle devirtion from oest results during Jenuery end Miarch; hovever, shortly
sfter th: Nevedn atomic explosiong, the mwmber of nctive particles incrzaesed by
n factor of about 100 at most mAnitorineg locations. —

SHCTION IV - RADIOAGITU: CONTAMINATION TN HANFORD WAST:S:

Moasurements for the activity densitv of brta emittars in the 107 effluent —
water indiceted imcreascs on ‘the order of 1,0 x 1074 *o/gc to 2.0 x 10-4 o/bo
in all basins. One saemnle from the 107-F basin indidsted an activity density of
8,0 x 1073 uc/co., Detnilad summaries of the maximum and avorsge values for ‘
radinactive contamination. in the 100, 200, snd 300 Arsa wnste systems are included.
The activity demsity of I-131 discharged into the Columbin River was estimnted to
be about 7 to 8 nig ver day.

SHCTION V ~ RADIOACTIVE CONTAMINATION IN THE COLUMBIA AND YAKIMA RIVERS:

Radiochemical snalysis for the activity density for alpha and beta emitters
in the Columbia River indicated very little trrnd or chanre from previous meoas-—
uremonts, The maximum average activity density measured. wns 3,9 X 10~6 o/cc at
the Honford Ferry; the meximum individual messurement w-s 8.2 x 10-6 c/@c ina
sempls bsken jus € below the U C-F drea. .ixtengion of the samplin= rrogram to
McNary Dem end Patt rson Ferrv showed the averase activity density to range from
3.0 to 4.0 x 10”7 po/cc in this region: Sproicl studirs: designed to evaluate the
effect of the entrance of the Yekima River wers completdd; detailed discussion
end srephic portravels of thuse date are inoluded. The ¥¢sults obtsined from .
<he mud sempling program were not indicabive of snv cheviga from previous measure-
mants. :

SICTION VI - RADINACTIVE CONT MINATION IN RAIN:

A total raimfall of 1.81 inches ruprosented normal drecipitation for the
three month perisd. In general, the averrge ~otivity density of beta emitters
meosured in rain samples wns lesg then 1.0 x 10°6 pe/co-at locations along and Lo
/
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outside the vroject perimeter; the averrge activity density measured in somples’
co}lecte_d inside the sepsrations rrens renged from 3,0 x 10-6 }10/00 to 3.0 x 1079
ne OG. any -

SECTION VII~ RADIOACTIVE CONTAMINATION IN THE DRINKING WATER AND TEST WELLS:

Radiochemical amelysis indioated the activity d ensity of uranium in the wells
of the Richland nmd Benton City syvgtems %o aVarese § and A5 ng U/liter, respeo=
tively. The everage activity density of the gross beta emitters did not exceed
1.5 x 1077 'po/cc at any location; most of the measured values were below the
dotactable ‘limit of 5 x 1078 no/cc, Samvles of backwssh msterial from the Pasco
Filter Plent showsd an averade of 3.6 x 1079 ,uo/gram; drinking water leaving
the filter plant averaged 1.5 x 10~7 uc/cc, /Tebles are ineluded which summsrize
in detail the results of all measurements in the wells samnled during this quar-
terly period. = = :
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SECTION I

Ao g—— JE—

METROROLOGICAL DATA-~HANFORD WORXS AREA

P

Meteorological Qbservétions were recorded at the leteorology Tower near the
200 West Area and at several perimeter locabions in the vicinity of the 100 Areas
and Richland. Observations which represented the time that irradiated nmetal was
dissolved in the 200 Areas were extracted from the daily méeteorological recordings.
The data obtained at the Meteorology Tower represented recorded observations
obtained at an elevation of 200!, which represents the elevation of the effluént,
stacks in the 200 Areas. Measurements obtained from perimebter locations repre-
gsented the recordings from instruments which were located -about 50! above ground
level,

The meteorological data summarized in the following discdussion represents the

acocunulated observations for 155° hoiurs during which dissalving of uranium was in

progress. The dissolvers werc used approximately 72 percgnt of the time during -

the period Januvary, February, and March, 1951. )

A review of the wind direction data indicated thet the.prevailing wind condi-
tions during January, February, and March of 19561 were neﬁrly identical to similar.
measurements recorded for the same period during 1950, The prevailing wind direo-
tion was northwest which accounted for 35 percent of the wind; winds from westerly
components which included the southwest, west, and northwest directions accounted
for 68 percentof ‘the wind;'these three directions also agcounted for 68 percent
of the wind d ring the same period in 1950, With the exgeption of the north direc-
tion which prevailed 11 percent of the time, the amount of wind from the remaining
directions was negligible, Consistent with rrevious «valuations of meteorological
date, the accumulated effect of wind prevailing from directions other then those
involving westerly ocomiponents eppeared negligible in the over-all deposition pat-
tern, Pigure 1 if an eight point wind rose for the three month average wind direc-

tion data as recorded af the 200! level of the Metsorology Tower,

DECLASSIFIED | —
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A gravhic portrayal showing the m-unth to month varié%ioh in wind direction. as T
racorded at the Mesteorology Towar is presented in Figure 2 . A comparison of these
data with measurements for similar periods during earlier years indicates that very
little veriation ocourred within the three m-nths involvéd, . The only observatiorn-
approaching significance was the prevalence of the norithwest directinn 44 percent of
the time during tgg montbh of February in contrast to 29 and 33 percent during January
and March, respectively. As in the past, the calm condition was practically non~
exigtent at the Meteorology Station. 1

The consistemcv of the wind direction data obsrrv~diat the Meteorology Tower
was in direct contrast to similar observations recorded &t perimeter locations,
Table I summerizes the vrevailing wind dirsotion date relorded at all statiords opér -
ated during the period Januery, February snd lMarch, 1951.

TABLE I

PREVAILING WIND DIR:CTIONS AT METEOROLOGY
HANFORD V7ORKS

e e vt v _ar st —

JANUARY, FuBA(\RY, M:RCH

"

STATIONb*

¢r|WI€1“qu
|

e -

T551
units in percent of time observed .
LOCATION = WIND DIRECTION - = ’ - b
N NE B SE S SW W NW CALM
200 West - =11 4 4 5 7 18 17 35 I = .
100-B = 12 -4 5 6 12 15 32 8" 6
o Z : | . L
100-D ' = 12 3 8 1 14 9 8 3 32
100-F =10 4 8 100 7 0 15 . -8 28

* The observntions representing recordings 2% the Kichland Statlon were not used

during this periocd due to frulty instrumentstion. =

A review of ths dnte summecrizeéd ~tove scain indicoted that the veriation in

wind direction within bthe confineg of the Hsnford Works wes highly significante The -:=- -

large varistlons roted above tend to minimize the significence of the minor devia~
tlons noted when reviewins the month to month variation in wind direoction as

recorded at the Meteorology Tower near the 200 West freal Amr-ng the more significant

observations noted when comvaring wind dirsctions at various locations on the site

R v T Y ‘ . .-
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1. The amount of wind from the northwest direction did not exceed 8 percent at
any 100 area location, wherens this direction was the prevailing component through-
out the entire period at the 200 West Area stotion. =

2o The most prevailing wind conditinn st the 100-D »nd 100-F Areas was calm
which occurred »n the order of 30 percent of the tﬁme in %ontrast‘tﬁ only 1 and
& percent 7f the ?}me at the 200 West and I100«F statlnns, respectively.

3. Lxcept for the calm c~ndition, the wind prevaile8 from the west at each of
the 100 Ar~as whereas the n-rthwest direction vrevailed st the 2C0 Arens.

4., The amrunt of wind from ‘the eecsterlv components including northeast, east,

and southeast was hemlizible at all stations,

, "ltl

5, Winds originating from the north #snded to prevail about the same amount of
time (10 to 12 percent ) at all locations. =

The veriations itemized above appeer highly significant although they tend to
confirm similar observations mede during orevious periods, Agein, these on-site

variations in wind_dirsotion tend to influence the distriﬁhtion and deposition

pattern of radioactive pases on the vegebtation in the environs of the Hanford Wbrks,

trace 1nd;cat10ns of debeotﬁbl' rotivity density of I~131Ton vewetatlon at Wehluke
Slope, Mesa, Ringold, Eltopia, Pattersomn, and McNery Dam were attributed to the
varying wind directions noted at the perimetor. The pattsrn of activity density
from I-181 elongated in the southeast direction from the 200 Areas was directly’
associated with the predominsnce of the go;thwest'direotiéh at the Meteorology
Tower (Figureé 7,8, &9.) The month to month variation in the distribution pattern
of I-131 on vegetation was somewhnt influenced bv the month to month variation

in wind direction abserved st verimeter locations. Theseiéata are presented

graphically in Figure 3 and in tabular form in Table II., o -

ECLASSIFED -
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" MONTH T0 MONTH V'RIATIN I¥ “IND DIRFG
= T HANFORD WORKS MATHOROLOGY STATIONS

TABLE 1T :

TION o .

JENUARY, FIRRUARY, MARCH
T TTLg s T

R ]

,5‘“6

units in percent of time observed

WIND DIRRCTION

zgcation Month

o)
=y
=t
=
=

N NE B SE S CALM
200 W Jnn, 10 4 6 5 9 160 19 29 2
Fob, 12 5 2 4 4 15 13 44 1 o
Mar. 10 4 4 5 7 186 18 33 1
100-B Jan, 8 4 6 9 15 16 . 28 9 6 o
Feb, 16 4 4 3 10 13 35 9 6
Mar., 13, 5 5 5 10 17 31 7 7
100-D Jan. 8 3 9 1 1 - e 17 2 37
Feb., 8 3 4 1 11 7 13 5 48
Max . 19 5 9 7 18 10 23 3 13 o
100-F Jan. 2 4 10 119 e 14 7 31 .
Feb. 24 3 4 8 4 16 8 6 27
Mar. 5 8 8 11 7 4 03 10 26 _

A detailed summary covering the meteworological conditions ocbserved at the

Hanford Works on the bazis of a 24 hour dav may be referred to in monthly meteoro-

logical summaries issued by the Synoptio Meteorology Group of the Control Functions

Ssotion of the Health Instrument Development Division.(l)

SECTION I

v erm———

(Figures 1, 2, 3, and 4.)
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SUMMARY WIND DIREGCTIONS 200 —W
DISSOLVING HOURS ONLY

JANUARY ——— FEBRUARY ——MARGCH
1951 FIGURE — |
N
1%
4%
‘L_/
7 % » — 4 Y% £

5%
CALM 1 %

I'\

16 %
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 WIND DILUTION* ANALYSIS
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SEOTION TT . - - L
* RADICACTIVE CONTAMINATION NN VEGETATION
. ) Radiochemical analysis for the activity density of bata emitiers on vegetation

wera performed to determine the mapnitude and extent of the devosition and distri-

- bution patterns of the radioéctive effluent emitted from The two stacks in the o
;; separation areas at Hanford. These vegstrtlon samples weTe analysed specifically
- for the aotivity density of 8 day I~13l end for the activity density of the non- .
L § volatile beta emitiers. The latter gmitters occur in lesSer quantities and the

analyses included the msasurement of the natural activity density from the iseotope

of potassium (K-40) in vegetation.

The importesnce of a critical evaluatidn of the activity density of beta emitters = .. -

in vegetation during this period w-s stressed as %wo significant veriables influenc-
. ing the gquantities_of I-131 emltted to the~ atmosvheras werg involved: 1, +the reduc~ | _
tion in the cooling time of irradiated metal which was initiatrd during early fall . o
of 1950 was continued; 2. the installation of silver renctors in the off-ges lines
of the four disselvers was comnleted durine this wneriod. -~ The latter item o
tended to diminish the number of curies of I-131 emitted To the abtmosphere while T
the former one was resprnsible for an incraase in the actual number of curies of o
I-131 involved in-the dissolving operation. & summary of the number of curies of
8 day I-131 calculated to be involved in the dissolvers of the separation areas. —. - - '

during January, Fabruary, and Msrch, 1651 is rresented in Table I.

”»
- ' TABLE T : _ e
.o CALCULLTED I~131 INVOLV.D IN LISSOLVERS Poo
- UNLTS - CURI&S OF I-131 = ST
v . Honth 200 East Area‘ N 200 West Area - Total
r » — -
January . 1375 ' 8561 _ _ 9936 L T
. February © 2540 2843 - 5283 . .. .. 7
. March - 9791 8235 = 18026 . __ I Do
. Total L = 13706 19639 = 55246

DECLASHFED -
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A comparison.of the data tabulated above with similar caloulstions representing
previous quarterly periods showed that an increase approfching a faotor of 3 in =~ |
the amount of I-131 in the dissolver occurred during this suarter. The amount of

I-131 involved in"the dissolvers during July, August, aﬁE'Seotember, 1950, was

12,788 ouries and during October, Novembser, snd Deoemberj>1950 was 12,770 curies,
The increase in the amount of I-131 involved durimz this veriod wes a direct result
of the continuati®dn of the diss~lving of uranium which had been cooled for short

periods when comwered with cooling veriods during the previous quarter; a small
incrense in the power level at s~mo of the 100 Area biles also contributed to the

additional amount~of I-131l; however, this causec was non-gignificant when comprred

Il

to the effect of th- shorter cooline period., Table II stmmerizes the cooling

period data for the veriod January, Fsbruary, Moroh, 1951,

TABLA IT :
R.NGE OF CCOLING FERTOD FOR IRRaDIATED -URANIUM
wnits -~ davs between pile removal and dissoiving

PUPREVEI T

200 Bast Area - . 200 West Area _
Month = Minimum Maximum - Minimum Maximum
January 78 : - 87 a 50 78 .
February : 58 g2 - 65 8.

March ' - : 52 71 53 109

Tbe minimum periods indicated above were the lowcst observed since the program
invol%ing the dissblving of shorter cooled metol was insugurated early last fall.
In general, the minimum porinds prevailed iu sach. of the Beparatisn arsas during
the month of March, wherers the moximum neriods tendsd 47 ncour more frequently

during the month & February. -

The installation of silver resctors in the dissolverd! off=gos lines for the
purpose of removing I-131l wsre comvleted during this quorter, Although only one
reactor was installed during the vresent period, the current 3 month interval ré;:_

resented the first chance to evaluate the effeot of the ihstallation of the four

sllver reactors. The installation dates of the roactors in ench of the separstions

DECLASSIFIED —
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arcas were: 200 Jest, Ducembsr 12, 1950 and December 28, 1950 in the offe-gas line . -
of cells 3-5 R, and 4-5 L, respectively; and in the R00 East Aren, January 29, 1951
and October 26, 1950 in cells 3-5 R and 4-5 L, respoctively. I
Estimations of the amount of I-131 admitted to the atmosphere over a 24 hour
period were determined by monitoring the effluent leaving the stack at the 200 West
areas This program censisted of ~btnining a representntive semple from the 50! -
level of the stack and passing the 0.3 ft.g/hin. sample through » filter and caustio
scrubber which were nlaced in series in the air streem. The flow rnbe was recorded
for a 24 hour veriod after which time the samnles were reméved and nnalyzed for the i
activity density of=I-13Lk. A totel of ninstesn 24 hour collections were obtained B
during the quarterly pcriod of January, February, March, 1951, The measured average °  —
quantity of I-13l emitted from the stack was 3.8 curies/day; the maximum measurement .
indicated 15,8 curids., The latter measurement was obtained during the dissolving'of
irradiated uranium which had been cooled 55 days. Previous meesurements obtained =
in a similar manner before the installation of the silver féactors in the off-gas
lines at 200. West indicated that an average of 10 to 11 curies/day were being
smitted. The latter averase wns weichted considerably as the measurements previous
to the installationTof the reactors were representative of ‘the dissolving of longer
cooled metal, and on an over all basis, the amount of I-131 involved in the dise
solvers was very sm&ll in comparison to that involved during the rresent period.
(See Table II.) PeFcentoge valuss based on theoretical caloulations to determine
the actunl amount of I-131 involved durine the dissnlving nrocess indicated that
previous te the installati-n of the reoctor sbout 15 verceiit of the available I-131
was admitted to the atmosvhore; after the silver reactor vss emnloyed, the sverage
dropped to about 1 Percent indiceting thet the silver reactors at the 200 West
Area were removing I~131 from the off gns line, It is apparent that the ¢fficiency =
of the reactors is betbteor than indicated by the ratio of the two previously mentioned
figures for the amount of I-131 leaving th. stack, as the present stack monitoring

program includes I~131 from thé Canyon exit -air line as well as the dissolvers off-
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gas line. It has previously beon estimated that about 10 percent of the total 2 o

activity emitted to the atmosphere originated in the various cells nnd was emitted

to the atmosphere vis the Canyon exit air line; in view of current preliminary

at

measurements, this-value appears 1ow-by a factor of two to five., Measurements are

currently under way to determine the amounts contributed by each of the two sources

of I~131 in the air, N

P . : s

Over 2000 vegetation semples were collected and anaiyzed to determine the

r devosition vattern of 8 day iodine ~nd non-volatile emitters in the environs of

the Hanford Works, Thes bulk of these samples was obtaingd from locations within

the Hanford Works perimeter and the adjoining communitieé‘of Pasco, Kennewick, and

Benton City; however, nearly 500 samples were obtained from locations outside a [

radius of 40 miles of the separation areas stacks., Ficure,5 is a location map

. which shows those locntions which were samvled on a repetitive basis within the

. immediate environ§ of the Hanford 7orks. The methods emoloyed in the radiochemical

analysis of these semples for the activity densitv of the beta emitters have been

3 = ) S
discussed in detail in previous documents.(z’ (3) Table III summarizes the results

of these snalyses for the veriod Jéﬁﬁéry, February, March, 1951; the AVerages

whioch represented similar analysis during the preéious.q&zrterly period are included

for comparison, (Please refer +o Table III on the folloﬁ%ng page. )
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T4BLE TII ‘ : : L
RADIOACTIVE coar""fmmarfﬁm oy erET\T‘iON s
JANUARY, FEBRUARY, MARCH = b
1981 -
I-131 Non-Volatile Beta Emitters
Activity Demsity x 108 Activity Density x 10° -
Previous: Previous ' -
No. Eo/hram Quarter uc/gram Quarter
Location = Samples  Maximum Average Average. Maximum Average iAverage
North of 200 Areasd’ 203 210 17 44 220 25 10 .
Near the 200 Areas 172 590 55 131 = 100 24 13 -
Route 3 . = =12 5700 732 365 105 45 R
200 flest Gate = ' 113 21000 1508 1854 7 280 42 35 e
200 East Tower #16° 112 900 138 . 386 150 35 6. .
Batch Plant = 113 450 114 _ 333 ° 570 28 s T
Meteorology Tower — - 13 740 184 401 = 30 15 14 B
South of 200 irsas 270 - 170 26 42 = 320 79 10 .-
Richland = - 64 80 18 30 - 50 22 <10 L
Pagoco . = 64 .40 10. 14 T 100 21 <10
Kormewi.ck = 92 250 15 18 = 90 20 10T o
Benton City - 39 (¢! 19 14 _ 85 22 <10 o
Richland "Y" : 13 80 21 .28 = 20, 14 <10
Hanford — 26 30 9 28 30 14 <10 -
200 fast Area 32 215 60 345 = 150 45 20_ o
200 West Area - 80 1475 314 — 338 - 105 19 16 .
Redox Construction Area 83 3350 318 7 615 - 80 27 18 L
Wahluke Sltpe ” 152 40 g 14 = 100 o <lo. .
Goose Bgg Hil1l = © 90 590" -70 240 = 140 24 127 T
Rattlesnake Mountain 59 50 20 15 = 700 51 <lio_” -

A oomparisonZof the date presented in Table III witﬁ;the measurements repre~

senting the preovious ‘quarter indicated that a general decresse occurred in the

over all activity density of I-131 in the environs. In genmeral, this decrease -
appenrs as a factor of 2 to 4 at nearly all locations; however, several isolated
spots indicated no anpa?ent chango. The latter conditiontended to prevail at T
locations very close to the separations sreas, partiocularly in the vicinity of the
200 West Area gatehouse and adjacent to Route 3. in estimation of the distribution
pattern of depositfed I-131 on vegstation during this peritd mey be referred to in
Figure 6, ~ =

Consistent with previous depnsition patterns, the point of maximum deposition . ..

was indicated immedintely outside the 200 West gatehouse; this area covered about

4 sauare miles. The average sctivity densitv of I-131 nt_this locntion was _ L
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1e5 x 10'3.};c/graﬁ; maximun measursments included one result of 2.1 x 102 /uc/gram.

g The majority of the higher measurements were on the order of 2 %o 3 x 10~ }Ac/gram.: .
With the ekception of n short Dorlod during the early part of January, when several>
random locations indicated higher activity deposition, tl’fe region around the 200 '
s West gntehouse was the only location which indicated the activity density of I-131  ___
to be in excess of 5,0 x 10~4 uc/ gram throughout the quarter, In general, the Ee—
e 20tivity density of I-131 wns between 1,0 nnd 5.0 ¥ 104 ,uu/;rram in the area betwoan ..

. 'che 2 separation areas and extending slightly to the southeast for about 2 miles

. bolow Route 48, The average deposition in this region represented n decreasing
trend throughout the period; durine Janunry (F‘:Lgure 7 ) meqsurements approachlng
5.0 x 10~4 uo/o'ram were detec"céd 6 to 7 mi 'tes southesst of‘ the separations areas,
wherens during March (Figure 9 ) similer marsurements indicated this order of
magnitude was confined to a région which included _parts of each separation area
and the area betwedn thom.

The detrense Gf this aotivity density from I-131 alsd appeared signifioant when
- reviewing the results of samples colleoted on the Wahluke Slope. During Ja nuary,

the entire Wnhluke Area showed detecteble n-ctivity dens't\i_;whlch ranged from 5. 0

|||

b'4 10"6/110/0&: to 2,5 x 10-5 /uc/cc. E’xcep;t for a small arra‘ on the northeast par'b
of the slope, the rosults of semples collected during the month of March indicated' e
N negligible activity density in the over all region. ”
3 Samples obtairisd from the residential communities whidh inecluded Pasco »

Riohland, Kemewick, Benton City, nnd the populated ares including the Richland "Y®

* A == jut
- nnd the Kennewick Highlands did not Feflect the mngnitude BF deorease in aotlvi'by
s density of I-131 which was nnted nt locntions closer to thE point of emission,

Small "decresses which appronchsd o faoctor of 2 wsre deemed non-s:n.vnifn.cant as they

were acormpanied by “increases of similar macrmtude at selecte,d locations in the

populated region. Albthough a review of monthly sveragses tonds to indicate a con= T

tinued decrsase in —Z’ETze'aativi’c.y density of I-131 throug;houf the quarterly period,

n rather significant increase in this activity was observed in samples whioh were

“U‘LASS\ FieD | -
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colleoted between March 15 end March 25, The latter period represented one during -

. which the irradiated uranium dissolved in the separation sreas was cooled for less

s

1

. then 50 days. The total curies of I~131 omitted from the separation ATEAS inoreassd

by a factor of § 5 10, In resvect to the quart@rlv nprlod the number of samples

2 enalyzed aftor March 15 were few and were representntivo of random locations; the

meager data were not sufficient to determine whether a siynificant increase ocourres™
" during the latter part of the quarter. /in outstanding maximum mengurement obtained
during this period represented » sample obtained fr-m the Kunnewiok Highlands which

. indicated the activitv density of T-151 4o be 2.5 x 1074 po/gram.

The trend of the devosition vattern bnsed on the avorn#es obtained from the

megasurement of the activity densitv of I-131 on Vegetation durlnv this period ig

presented in iso~activity movs on Pioures 7,8 &9 . Figu?e 6 is the over all

==

Average for the quarterlv voriod,

R The majority of samvles oolloctad wers ~lso snalyzed ?or the activity denslty

of the non-volatile beta emittors; these samnlas represented the notivity density

. of longer half-lived fission nroduct isotones. In veneral the analvsis WS per=

—=-

formed on nearly all samvples oollected from the immedinth nnv1rnns and adjacent

residential communities, and on about one~hnlf of the samples collected from remote

off-area locations, The results of annlysis on samples oollected during the month
of January and early vart of Fsbruary were nearly identical_to those obtained
. during the previous quarter; the Avereqe activity densityv o% non-volatile emitters

wes less than 1,0 x T0~5 uc/érem at nearly all leeatiors except those in the immed~

~ « ints vieinity of ‘the 200 Areas. Semples collsoted nfter ngrupry 9 indicated a

- highly significant inorasss in ths nct1v1tv donsztv of non—volntlla emitters at all o
L locations on and offithe vrojact. The sversara incresse durlng February varied by

. A faoctor of from 3 %0 10, wherers, the maximuwn incrense msppronched a factor of 25, °
Maximum mersurements weres on the order of 2,0 to 5,0 x 10"4;ﬁq/gram nt locations
which represented mean elevstions o the orojoet and were on bhe order of 7,0 x 104

bpc/gram on top of Ratt}gfnake Mountain (3500'.) This inereese in activity
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correlated favorably with inerenses noted in the concentretion of airborne beta

HW-21214

emittors on the 9%h of February; the trend in each crse wrs associated directlvaith
the passing over the aren of air mnsses which originetednt the las Vegas, Nevada
bomb tests which wore performed during the first few dnys of February, 1951E )The
latter source was_confirmed when reviewing the results from the radioautographs of
air filters collscted from many different stations for +the presence of active
particles, Table III summnrizes the results obtained from the monitoring of the
notivity density of non-volntile betn emitters at reprasentative loontions during . ——
the quarterly period, The dota representing the momth of February wos extracted

from the quarterly avern-cs nnd is ovresented in Table IV in an effort o show the

difference noted between monsurcments obtained immedintcly before and immedintely

after ths avparent den~sition from the radiomctive cloud, b
TiBLE IV -
ACTIVITY DaNSITY OF NONSVOI.L TILE EMITTERS QN VEGETATION )
FPRBRUARY 1961 - ‘ s e

iIl

Units of 10°% no/mram

ot
o

Locations _ Bofore February 8 i after February 9 7 7
‘ Maximum Average  MaxImum Average o
North of 200 Arsas 23 <10 _ 280 110 - B}
Near the 200 Areas’ 23 10 380 110 —
Route 3 14 11 " 250 2560
200 West Gate } 90 26 = 280 89 -
200 E Tower 216 _ 140 32 = 140 71
Batch Plant 35 11 i 570 110 ‘
Meteorology Tower — 24 15 = <10 <10
South of 200 Arsas 15 210 = 240 86 - .
Richland - 13 L 10 - 300 130 ... o
Pasco oo = 22 <. 10 - 100 77
Kennewick 20 10 = 130 30 -
Benton City 17 .10 o 250 1107 —
Richland "y" - 18 14 = 57 57 ..
Hanford - 1? 210 = 130 67 .
Redox Construction Area 36 14 — 150 66 . .
Rattlesnnke Mountain 16 10 = 700 190 -
Prosser to MoNary to - _;
Kennewick 30 <10 170 56

s

A ocomparison of the averare mrasurcments summerized

ahove with those repre-

senting the ouarterly averame rs mresentsd in Table III indicate thnt a general
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deorease in this activity occurred after the maximum measurements of February 9 ;
this decrvasd continued for several weeks thersafter.

Off area vegetation samnling included repetitive surveys in the Pasco, Ringold,
Eltopin region and Prosser, MeNary Dam resion. Srot surveys were made ot mnny of
the communities in the rezion bounded by Svnkane and Wnlls Wnlla and Yokima and
Sunnyside. In menernl, the notivity densitv of I=131 avernged nbout 6 x lO“elpo/éfﬁm S
in these areas. The higher mer~surements prevailed in the region betwsen Prosser and
MoNnry Dam where individunl samples showed sn activity déhsity approaching 8,0 x 1078
'pcégn; in contrast, the activity density of I-131 in the entire ragion bounded by
Spokane and Walln Walle was less than the detectnble limf% of 3 x 10-6/Pc/éram. -_fff_

Measurement for the activity density of non=-volntile emitters in samples S
collected from off area locations indicat:d the activitf density to avernge
botween 1.0 and 2,0 x 10~5 yc/%ram on an over all bnsis.™ Maximum mensurements on
the order of 1 tozl.5 x 10"4 Fc/@ram were found on mauv of the off aren surveys ’ I
during the latter part of the poriod ond were direstly associated with
samples collected after February 9, 1951 when the rndionctive cloud from the atom -
bomb tests vassed over this region. Tabls V sumnorizes the results obtained from
off area surveys which wers meintained on » renetetive basis. =

TABLE V I
RADIOACTIVE CONTAMITATION NN VEGETATION o o

OFF AREA SURVEYS - -
JANUARY FEBRUARY MARCH, 1951 = :

I~131 Non-Volatile Beta fmitters_

Aotivity Donsity x 108 Lotivity Density x 100 _
Previous Previous
No, . pofmram  mmise  nofaram  gmavkers
Looation - -Semplos Maximum iverare Average Maximum Average Average ...
Pasco to Ringold, -Eltopia, - .
Mesa Ares , 89 40 g = 22 = 110 17 <10 . .
Prosser to MoNary to - A
Kennewiock 185 80 7 .- 100 23 -
Spokane to Walla Walla 121 21 3 - == 140 24 .
Yakima, Sumyside,- - L
Kiona Area -~ 53 37 7 7 - - 11
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The general deposition of non-volatile emitters previously discussed in respect

to the immediste Hanford Environs (Table IV) was also reflected st rany off area
locations; basically, the increase in activityv nnted during this perind occurred
durine the early vart of February; hrwever, the n-rmel frequency of vegetation
sampline at remote_locations did not provide ample dafe to evaluate this increase
in respect to the date of ooccurrence. Surveys were ommnlsted in the Connell,

Spokane, Walla Walla region during th- lest week of December, 1950 snd the sarly

part of March, 1951, The samples obtained in each of these surveys reprssented the _

various communities enroute and in nearly all cases, the sverages were obtained

from groups of 3 to 6 individual samples, The results obteined from each of these

surveys in respect to activity density measurements of I~131 and non-volatile
emitters are presented in Table VI. {See the following pace.)
A review of the data tebulsted in Table VI tends to magnify the significance of
the increase in the activity density of non-volatile emitfers whon comparing the
two periods. The incresase in activitv density varies from a factor of 2 to 9 and
ewach increase represented a vositive deposition in conirast with previous measure=
ments which were below the detectable limit—of analvsis for non~volatile emitbers,.
The results of two off areca surveys comnletsd during January 1951 are pre-
sentowd in Fizures 10 and 11. These data snd grachs ropregent the maximum deposition
of I-131 =t off area losntions during th: ausrterly period of Januarv, February,

oand March, 1951, =
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TABLE VI - T
RADIOACTIVE CONTAMINALTLON ON YEGETATION :
SPORANG=-WALLA WaLLA RAGION =

DECEMBER, 1950 rnd MARCH, 1951 ‘ o

Location — I-131 Non-Volatile Beta Emitters .
Aotivity Density x 106 Activity Density x 10° oo L

B ue/gram uc/gram
Dacember, 1950 March, 1951 December, 1950 March, 1951
¥nximunm Averaze Mazimum Average Maximum Averago. Maximum Average

Connell, Wash. 5 <3 4 3 <10 T <10 43 30

Lind, Wash, 8 3 13 5 .10 . <10 62 47 -
Ritzville, Wash. 3 <3 5 4 1?2 - <10 140 B0 —
Sprague, Wash. C <3 <3 21 7 <10 . <10 24 20 e
Chaney, Wash. 6 <3 3 < 11~ <10 80 68
Spokane, Wash. 6 4 8 3 <10 - <10 50 3 . -
Rosalie, fesh, <3 <3 3 <3 11 - 10 100 72

Spangle, Wash, - - <3 &3 - - 80 49 "
Steptoe, Wash, - - 4 3 e 50 28 -
Colfax, Wash, 8 <3 < <3 13 T <10 30 25
Pullman, Wash, - - 5 3 - -~ 140 85 LI
Colton, Wash. - - -3 =3 TR 1 10 10 L
lewiston, Idaho — ~-- - 20 5 - e 20 18
Pomeroy, Wash, - - 73 23 - - 20 ig LT
Chard, Wash. - - 3 3 - - 20 19 —
Dayton, Yash. - 11 <3 4 . 3 210 - 10 920 51 -
Waitsburg, Wash, - 6 5 4 3 210 T <10 - 110 97 -
Dixie, Wash. = e - <3 .8 - D e- 60 .54

Walla Walla, Washe 6 .3 5 <3 10 = 0 . 90 52 )
Lowden, Wash, -3 '3 ~3 3 .. 10 <10 . 10 10 J—
Stanfield; Ore. o~ - <3 <3 - e 15 16 )
Pendleton, Ore. = -= - - - . e 20 24 o
Meocham, Ore. e - 73 <3 - -— 20 23

SECTION II - o

(Please Refer to Figures 5, 6, 7,
8, 9, 10, and 11,)
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SECTINN III - . -

A Vv et ¢ e v - B — . B -

RADIOACTIVE CONTAMINATION IN THE ATMOSPHERE

Radioactive contamination in the mtwcsvhere of the Hsnford Works area originates
from the waste gases of the sensrstion aress. The rrincipal conteminants are eight-
dey I-13) and the beta emitiers from the longer half-lived;fission product isotopes;
the I-131 is the predominating coriteminant from a biologicaﬁzhaéard point of view.
In addition to the radicactive =ases, the environs are also’ subject to contemination
from radioactive particles which emanate from the separation areas stacks.

The measurement for the activity densitv of beta emitters in the atmosphere
alons with the measurement of dosage rstes were accomnlished bv various methods,

The more common devices emplnved were recording tvne fixed instrumentation, bort~
able tvpe ilonization’ chambers, air filterirg devices, and air scrubbing monitors.
The location at which this equiomen® is installed and the tvpe of equipment employed
wes largelv dependent on the source end twe of sctivity; the frequency at which
varicus measurements were maintained was determined from evaluating the trend of

the current deta as Gomnared:with previnus weasurements. Fixed air monitoring T
stetions at which thé vericus tvres of equipment vers employed were located around
the verimeter of the Hanford orks operatine areas snd in tRe nearbv residential
ocomminities including Richlend, Benton Citv, and Pasco. Twd or three stationz were
maintained at each of the operating arecas vhereas onlyv one unit was used in the
residentisl arsas. The fixed equipment wss suvplemented with »ortable tvpe instru~
mentation which wes carried on at various locations between'%he‘operating areas.,
Several air filtering units were maint®ined at remota lacetions in the states of
Montana, Oregon, Idsho, and Weshington for the purress of evaluatine the background
and natural activity in the atmosphere as well ad eveluatine the activity ooncen-
trations which may oFiginete ot locetions other then the Hanford <orks, Figure 12

is a map showing the location et which monitoring stabtions were maintained during

this psriod. - S e e - - - e

Radiation dosag@ rates in the operating nreas end residentisl communities
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were evaluated from the recorded reedinzs from Vietoreen inteyrons. Individuel
readinms were obtained for each eisht hour interval thrrugh~ut the period; these
data were acoumulated for the over all prrind frem arch unit in a given region; the
averaye dosage rate determined in this manner inoluded the measurement of natural o
backer-und in the region. The average dnsase rates computed in this manner are

summarized for the individual months snd the auarterly pefiod in Table I,

TARIE I = i — =
AVERAGE DOSAGE RATES AS MEASURSD BY VICTOREEN INTHGRONS e
JANUARY, FzBRUARY, MARCH . Lo
19561 -
units of mrep ver 24 hours '

Location - Number of - - - Quarterly .

T T nnits Jenusrv  February - March Average -
100-B Area - 3 0.4 0.5 T 0.2 0.3 -
100-D Area ) 3 1.9 0.3 = 0,1 0.8

100-F Area B 3 0,2 0.2 F 0,3 0.2 =~

100-H Area - 3 0.5 0.8 = 0.2 0.6 -
200 West Area - ? <.l 0.1 = 0.8 0.3 _
200 East Area 3 0.1 0.1 .1 0,1 R
Riverland — 1 <C.1 0.1° = 0.2 0.1 . dasd

300 Aren ‘ - 1 © 0.8 5,6 1.0 2.4 :
700 Area = 1 0.6 0.2 E 0.6 0.6 _ =
Pasco - 1 0.3 <0.1 0.7 0.4 —
Benton City 1 0.3 C 01 T <01 0.2 g
3000 Area North 1 0.2 0.7 0.2 0.4 e
3000 Area South 1 0.5 05 0.5 0.5 =
HanFord : - - 1 0.° 0.3 T 0. 0.2 [ R

Vith the excevrtion of three isolated resdings, a review of the above data = _ - ~—
indicntes very little change in the mverawe dosagé rate during the period January,
February, and March. The momthly averases st 100-D during Jenusry, and 300 Area
during February end Merch appesr slizhtlv hicher than norfally expeoted becauss
several ‘questionable readings which o~uld be stiributed & faulty instrumentation
were included in these averrges., In gensral, ocuartrrlv svernces tabulsted for
nach of the locations were essentizlly within the verietion of unstursl background
recorded by this tipe of instrument-tion (0.3 to 0.6 wres/?4 hours.) In contrast -
to the slightly higher mcrsursments observed durine the edrlv part of 1950, the

above dntn 1nd109te that the current dosage rntes are rbwut normal =nd in very
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close agreement with siwiler messurements recorded before the program encompassing

the dissolving of shorter cooled metal wrs inaugursted., The recorded data from the

Victoreen integroni were confirmed bwv eipﬂsing detaohable "CY type ionization cheam-
bers inside the air monitoring stations at which the integron units were maintained.
Two chambers were exposed st each locations the radistion level wes evaluated by
using the minimum Teading from the tro chembers. krronedis readings which may have
been attributed to excessive leskeme or faulty chamber ochstrudtion wers deleted
from the deta. A summcrv of the r-~distion levels mensured in this msnner et the

Hanford orer~ting arees is rnregented in Table I1I,

TABLE 1T ' B I

MCY TYP4 DETACHARLE TONIZATION CHAVBIRS
T JANULRY, FEBRUARY, MERCH Y

1951

mrep per 24 hours -

T T Quarterly
Looation = January February - March Average
Within 100-B Area - 0.4 0.% = 0,3 0.3
Mithin 100-D Aren = 0.5 0,4 T 0.4 0.4
#ithin 100-F Aresz - 0.4 0.3 - 0.4 0.4
vithin 200 WVest Araa 0.3 0.6 = 0.3 0.4
Within 200 East Araa 0.6 0.5 = 0.8 0.5 N

A comparison of the above data indicade that nn» sigﬁifioqnt change occurred
within the wnnths Tluvolved and further comosrison with similar messurements obtained
during previouis qWdrterlv psriods indicates the current dliarterly averages to be in
very olose agreement with the west., Minor fluctuati-ns ¢a the order of 0,1 to 0.2 ~
mran ver 24 hours were within the cxvected rence of backgr-und variation.

Air radiation levels st rendom firld locatins but-den the Hanford Vorks
oparating aress and the nesrbv residentisal communitics wg?e determined from the
rendings obtained bv exposing smell- détachoble ionizatiﬁﬂjchémbers (M =nd S btype.)
These chambers wers expnsed <t portable w nit ring steticns; the chambers were R

r.ositioned arovroximeotuly 6' above ground level. Twn chewbors were usad at enach

location; the minimum rending of unth chombers wes ussd to compute the dosege rate

in & menneg f»{rll "'=ﬁ Ahet usaed for the "C'" +4vow chember. These ochembers were
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read at various intervels which verisd with the locntion aﬁd the chamber oapacityd

I |

Normal freauencies were ~n the order of tw: or three rendifigs per week, A summary
of the average air radintion levels os determined by detachable chambers at repre-
sentative loocations is vresented in Table IIT, which is shihn on the following -
nage. - -

A roview of the ausrtarly aver~zes summarized in Trblé III indicmtes that the
radintion levels during this n-riod wer:: comn-roble with those observed during the
1ast 6 m-nths of 1850. A& general incrssse in radistion le¥el occurred during the
early fall of 1950 When the shorter croled metal wog dissolved in the separation
areas at Hanford; this reneral incrense tends to be c-nfirmed when reviewing the
quarterly avernces; however, the gitnificence of thess trehds aprears to be minimized
when comnerine the -aversma radiation levels for the individunl months durine this
period, On a month to month brsis, the sverrine radintion level was considerably
higher at meny of ﬁhe losati~ms durine the w nth of Fcbrué%y; the dete atb seversl
specific loorti~ns such s R-ute 3, *le 1; Rrute 48, Mile 6; and Route 1l-4, Mile 1
bsvame a significsnt factor in weichting the susrterly avereje. The higher readings
pbserved durine the month of Februarv wsras ~bserved during the neriod immedinrtely
following February 9, 1950 when an arparent depositicn of “radicective particles
ocourred in this ragion dus to the orssing of a radicsctive cloud which arparently
originated at the specinl tests verformed in Novada during the early oart of the.
month. The increase in the airborne radiation level caused by this cloud may be L
farther evaluated by reviewine the dnte and discussinn acgompanying Tables IX and X
o this seption, After miestionable svardres vere deleted from the over ell spprai-
snl and from the deta oresentrd in Table IIT, the resultent averapges for many of
the individusl 1ncsti~ns would reflect a& docr ase in air radietion levels which
could be sttributed to the aver all effect of the use of Eilver reactors in the
off gas lines of fhe dissnlver cells at the Henford Works_separation areas.

Three new air monitoring locntinrng rere estnblished in new construotion areas

and near militarv encempments. The aversge radistion level msasured in the semi
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TABLE IIT : - A :
RADIATION LEVl, OBSERVD. WITH & i
"M" AND SV TYPE DETACHABLE LCNIZATION CHAMBERS : T

- HW-21214 -

, . JANUARY FEBLUARY MARCH ~ L
1951 : - £
. units-mrep per 24 hours _
" 'Quarterly Group =
* Location ) - Januvary February March Averape  Average _
- 100-Areas and Bnviroéns = -
o Route 1, Mile 8 - ' 0,68 0.50 0.45 0.55 ' o o
~ Route 2N, Mile 10 0.53 0,62 0.46 0.50 '
Route 2N, Mile 6§ = 0.38 0,49 0,3%9 0.42
A% White Bluffs ~ 0,45 0.41 0.37 0.41 .
* Rovte 1l-A, Mile 1 _ 0.53 1.15 0.47 0,72 0.47
At Hanford 614 = 0,47 0.37 0.45 0.41 =
Intersection~Rt, 1 gxd Rt, 4N 0.51 0,40 0.39 0.43 - -
At Hanford 101 0.45% 0,41 0,87 0.40
100-H Area = 0.50 0.47 0,39 0,45 ==
P-11 Ares = 0.43 0.43 0.39 0.42 -
Within 5 miles of 200 Zast Area : o - _
Route 43, M,le 6 0.2 1,586 0.89 0.99 C
' Beteh Plant . . = ‘ 0.57 0.58 0,53 0.56 ST
Route 11-A, Mile 6 , 0.59 0.58_ (.58 0,58 : B
. Route 3, Mile 1 . 1,72 2.13 0.89 1.31 o
Mgtnorology 200t . o 1.4 1.61 0.56 1.20 1.05° e
Route 4S, Mile 2,5%- 1,45 1.08° 1.03 1.19 - -
Redux Area _ o - 1,37 1.34: 1.17 1.29 B
Route 48, Mile 4,5 — ©0.99 1,29 1.94 1.15 R
Semi-Process Construction :£* 0.98 1.40 1.10 1.16 e
Semi-Process Construction #2% 1,39 0.75 0.97 1.04 : o
Within 10 Miles of 200 Bast Area o _ )
Route 4S, Mile 10 — . 0.59 . - 1.75 1.90 1,18 A
Route 10, Mile 1 . 1,0? 0,70 0.51 0.74 0,91 T~
R Route 10, Mile 3 = 0,88 ¢.81 1.18 0.96
Route 28, M;le 4 0.76 1.01. 0,52 0,76
*  Near 300 Ares = B o
Rouke 4S5, Mile 16 = 0.72 1.13 1.85 1.26 e
! Route 43, Mile 22 - _ 1,68 . 0.38 0.8° 0.89 P
‘ 3000 Ares North : 0,39 0.80 0.4? 0.54 0.79 i
3000 Area South . 0.39 1.05 0,65 0.70 R
300 Area - : - 0.36 C.88 - 0.50 0,57
Outlying = = -
Richland z - . 0.B7 0.96 0,63 0.72 0.75 . -
Sgnton City = 1.21 0,64 047 0.77

* New locations esteblished during this period.
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works construction ares inside the 200 Bast Arcnes was 1.l mrep/?4 hours; this dos-
age rate wns oomparable with thet observed ot several lodﬁéions acdjacent to the
200 East Area. The m-nitoring statio-s located =t Route 4S, Mile 2.5 and Mile 4.5
were <stnblished to evaluate the dosage rate to which mi Iitary personnel may be
exposod; average radiation levels were -n the order of 1.2 mrep/24 hours and
nlthough in rensoriable agrsement with messurements at nearby locations, these val~
ues wore among the hirher dosase rates noted nutside of the operating areas.

The extent and magnitude of the activity densitv of -filterable bota emitters
in the atmosrhere owere svaluated bv filtering revresentrtive amounts of air
through small fil¥ers which emnloyed CTS 6 filter maper as the filtering media,
An air flow of 2.0 or 2,5 c.f.m. was masintained through & filter having a surfce .
area of 1.8 in,%.” In most ceses, the Pilters vere chén-@d on a weekly basis and
held for two to three davs to allow for the decev of tho-daughter produots of
radon and thoron; thin mica~window counters werc used tF-determine bthe activity on
thase filters, ATsummery of the results obteained from méésurements performed in
this menner during the vrriod Jmnuary, Fsebruary, and Merch, 1951, is presented

in Table IV, which is shown on the followin» nages =
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TABLE IV ~ -
AVERAGE FYLTERABIE BETA EMITTERS IN AIR
JENURRY, FHBRUARY, W/RCH = c a

T 651 : R

HB¥ 21214 P

il

BETA EMITTERS - (VIRAGE ACTIVITY DENSITY x 10 yofoc - —

Quarterly  Maximum

Looation - = January February March - TAverage = Weekly o
200 Areas & Vicinity T o - _ y , A
200 Bast Southeast: 41 : 81 12 = 42 224 .
200 Hast Tower “16° 167 142 41 — 108 311 .. T
200 uast Semi=-dorks 26 177 64 = 93 39 LD
200 Wost Tower "4 ~ 149 112 733 ~ 388 3890 T
200 West Gote, WEC_ 160 183 : 134 = 151 334 R
200 West Redox Area 170 - 188 119 - 158 388 . v
Gnble Mountain 44 94 15 = 48 .23 L
200 #ast Tower 416~ 47 151" 35 - 74 - %220 . ...
10C Areas & Vieinity . = : o
100-D - = 70 103 29 = 64 343

100~-H ~ 60 123 29 B 70 394
Honford 101 Building 16 .3 22 = 14 54

Hanford 614 Building 18 44 11 = 33 152

White Bluffs z 47 77 13 = 43 260 - ..~
300 Area - A : L = ‘ R
300 Area 614 Building 29 52 15 L 3L 168 -
Outlying . = ) - E ) . T
Richland ’ 7 29 9 = 14 83 N
North Richland — 62 46 8 - 37 208 o
Pasco - 8 68 - 19 : 50 218 : —
Benton City - 13 22 A 10 - 14 8l ‘;___:
Riverland z .. 26 32 9 - 21 8¢ 7
Dual Units = : : = S
200 WEC = 58 .. 4086 - 393 = 294 1144

200 WEC 2 = 212 04 14 . 90 402

200 ESE ‘#1 - 70 91 24 z 59 267

200 ©SE "2 - 35 47 18 = 32 105

270784 1 = 1186 2086 75 = 176 .- 254 L
270784 #2 = 78 - %29 .. . 30 = 106 - 485 ©

A review of the daf& tabulated in Table IV indicates that the maximum activity
density measured in: the atmosrvhere nrevailed in the vioinity of the 200 West Area. -
Alr m-nitoring stations 1ocated near the 200 West Area gatehouse {WEC station) and
at Tower 7 'indicated the sverage ~ctivity density durine the nuarterly reriod to be
2.9 x 10-12 and 3.9 x 10'124pc/bc,-féébéotively. Individual weekly measurements

approached 4.0 x 1071l ye/oc at Tower #4 and 1.1 x 10“11/pb/bc nesr the gntehouse,
- 0/
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Meximum mensurements obtained st stations inside the 2?00 East Area and in the con-
struction zones whioch included the Redox Area =nd the Semi~Works were lower by a
+ factor of 10 when compared with the maximum measurements. & comperison of these

ntmospheric concentrations with those measured durineg the last quarter of 1950 indi-

. cates a rather gederal decrease in aoctivity density of bets emitters by factors of
2 to B at most of the separntions srea locatimms. Although the averare reflected

~ n general decrrnsg, several of the individual weeklv measurements obtnined during

/ the ourrent veriod ware hircher then thase observed durine. the previous ocuarter.

. The letter fact was attributed to the grester amrunt of dissolving during daylight
housa which wer« accompoanied by a considernble amount of flooping" which brought

Tthe air messes closer to the enrth's swrfrce in the immedirte vicinity of +the

stacks. : - - - .

-y

Small decreases in the sverage activity density of filterable beta emitters in
. the atmosphere were =130 observed in the vicinitv of th. 100 Areas snd related con~
struction zongs in the viecinity of White Bluffs. These decrecses were of the magni-
. tude of those noted in the vicinity of th+ savatstion arehs; however, they wsre in
reasonable agreemcnt w ith th- over all trend noted througzhout the period. Meximum T
results in this region wore obss~rvad in thr vicinitv of the 100-H Area where the
average nctivity densitv wes 7.0 x 1013 Pc/cc; the rrovidus ouarterly average at T
this same looatiod ws 8,6 x 10713 ?c/co. Waximum wecklv messurements were on the LT
arder of 6,0 x 10~12 Pc/%o in the vicinitv of Henford. -
Air monitoring in the ne~rbv rosidentisl ecommunities reflected decrssses in the
, ~ octivity densitv of filterable betn emitters ot nll locnBions excapt Pasco where
the current guarterly average of 3.0 x 10“13‘Po/bc was o the scme order of magni- -
»  ‘tude as the previeus quarterly aver~gs of 1.9 x 10718 pofec. The over all decrease
- in the remaining Sommunitics exceeded » factor of 10 =t Benton City in the extreme =

casgs and spproached a factor of 2 in Richland and Riverlend. The maximum concen- -

trabion durinpg sny givon week in a ropulnted r-gion wes .2 x 10“13/po/cc at Pasoo.
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The general dGérease in the activitv density of filtéfable beta emitters

observed during this period was attributed to the completion of the installation of

silver reactors inthe off gas lines of the dissolvers. The over all effeotiveness

of' the silver reactors mayv be somewhat obsoured when comp%}ing these datn to that of
the previous period because the amount »f I-131 involved in the dissolvers increased

siznificantly since the reactors were emploved in th- offj?ns lines. A more
detniled discussiod of the effect of the silver reactors ﬁff be referred to in

3 s

SBastion II1..
Direct measurement for the activity densitv of I~131 %n the atmosphere was per-
formed by scrubbing air semnles throush a crustic scrudber media of approximately

2 liters volume, This solution

eonteinad 1.6 groms of sodium carbonate and 4 grams
of sodium hydroxide in addition to a small smount of sodium iodide which was used

as n carrier. Caustic scrubbers of this tyvoe were plsced 4n series behind the air

filters which wers comnected to motoairs nt selected loortions throughout the
environs, Table V summrrizrs the results obtained from measurement of the activity

density of I-131 inm the atmosvhere bv the methed deseribed rbove.

TATIE V
AVERAGE A" TIVITY DENSITY OF "I-131 DET SOTED SIN SCRURBERS -
T TANGERY, Fr,BRU“ BY, BARCH —
195
ACTIVITY DENSITY x 1014 pc/bc ,
Quarterly  Maximum
Location ' = January February March = _ Average Weekly
200 Arcas & VlcileY - - ] -
20 Zust Southaast‘A 164 108 137 = 139 298
P00 Bast Tover 16 = - 515 270 242 = 339 . 1574 )
200 Wegst Gatehouse _ 770 963 1193 = 894 S 2330
Gable Mountain = 04 96 "33 = 89 200 T
Outlying Locations : - - ~ —
100~H Area ) 249 27 9 = 84 842
300 Area 44 52 33 = 41 112
Richland = 85 81 27 - 52 248
North Richland = 33 11 9 = 21 83
Benton City T 28 15 8 b 20 74

-

In genvral agrdement with the msesuremcnts mrde for the activity demnsity of
filterable b

DECLASS
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determined by scrubbers showed a décrease at nearlv all locstions during this T

period, This decFease wrs on the order of s factor of 4.7in the more conteminated
regions near the seprrntions area ond wes less thon a fagbor of 2 at outlving loca- —
tions arouﬁd the rroject perimster. Only 2 siéntions indicst:d an increase in the
activity of I-13L°At the 200 iast Aren metehouse, the current average 1f 9.9 x 10712
}10/60 reprasented.an incrsnse over the previ-us quarterly¥ avercge of 86,8 x 10"12 —
)uo/cc; at the 100=H Aren, the avorase ~f 8,4 x 10‘15/pc/50 rapresented «bout a 1%
fold increase oveF the rr-vious 4.9 x lO‘ls/uc/bc. Maximum measurements were
observad at the 200 West Aran gaiehouse vhers a scrubber which w-s operated for a
one week psriod indicated the average activity demsity to be 2.3 x 10"11)po/bc;
maximum mensurements ‘n th. 200 Bast ‘rea wsr- on the order of 1.5 x 10’11/nc/oo T
at a locotion in the s~uthe~gt cornur of ths arza, &11 ﬁiximum maasurements were
observed .ot looati ns d}rectlv down wind from the prevﬁi%éng wind direction when '
reviewed with respsct %o the locatinn of th: sev~ration dren stacks,

In the residential areas ~djinocnt to the nroject, the ~verase activity density
of I-131 did nrt &xceed 8.1 x 107138 }AC/CC during any mouth in the period; the maxi- ..
mum quarterly avsrete s notrd in fichlend where the rcotivitv density wes 5.2 B
x 10718 uc/oc. The mnximum weelly meesuroment was 2.5 x 10712 uc/cc, : D

Sp;cial scrubber sAamples were obteined in setvaral iﬁétﬂnces whers visual N P
observation indicat:d the stack xases to be looping c¢Jofe to the ground level in
the 200 Arsns, Most of thase samples were nbteined br taking the mobils squipment
to the lochtion »md serubbine rir at the rote of 2.5 ¢.fom. for a veriod of 15 to 30 .
minutes. The maximum concentretion observed by tal*ine sdmples in this manner was vl
1.4 x 10“1O/pc/ocsin a 30 minute samnle collrcted -in thd 2200 West Area nlong the ST
perimeter fence ndar the Metcorology Building, Most r.sults were on the order of .
10"11)pq/06 with maximum mensurcments on ths order of 1 g_lC“lO)uc/bc. h
The total ac¥ivity density of bsin eritbters in the Ttmnsphers 2t representative

locations in the snvirons of the Honford wWorks for the »eriod J-nu~ry, Fpbruary,

March, 1951 may be nppraised from Pigure 13, which is a graphioc presentrtion =~ o
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showing the nctivity density from I-131 snd from filtcrrble emitiers,

The number of particles in the ntmnsphers at representetive eir monitoring
locations was determined by rodioautorraphing smnll air filters obtained from loca- e
tions summerized in Teble IV, These smrll filters were axrosed to type K X-ray
£ilm for a prriod of 188 hours. The radioautcgraphs were usunlly started one week _
after the F£ilter had besn removed from the locetinn rnd the subsequent activity of
beta emitters determined with thin miéa—vdndo“'countors.;:The number of particles _ D
vng ostimeted by visunlly countins the darkenhed spots on the developed film. A
summary of the active warticless on the filters ~stim~1t-=d_.in the nbove manner is
prosented in Tablg VI, The tabulation includes all locetions at vhich any particles
were detected at any timo throushout the rorisd Jenusry, February, Morch, 1951, -

A reviow of the dst~ presented in feble VI,{presentsd on the following page )
indicates that thé number of vrrticlss in the rtmosnh-r. durine Jenunrv and March
was comparablc with thot obs:rved durins the l-st-oucrter of 1950. During these
two months the active particles in the ~twosvhere ot locdtions removed from the
separation areas were on the order of 1.0 to 5.0 particle%/ﬁetersg in the immediate v
vicinity of the 200 Areas, the concenérntion wes esbont 10 times higher with the
maximum measurements on th- order of 4,0 x 10728 oarticlcé/%wterg. The latter
results were noted during M-rch when it wns bslirved the¥ residual particles from o7
the higher concentrotinons observed in Fobrucry were still rresent in the atmosphure.

The hizher concontratimms ~® varticles in the ~tmosbhere observed during the
month of Paebruary were anp~rently the result of a teneral perticle deposition in
this region vhich was ocnused by ths prssinzg of a clous oé,aotive particles which
originated from the Navada "4" bomb tests. The significZnce of this increase and
the magnitiude of the aree iw which it was obssrved may bg eppraised in greoter o
detnil after the dsta tabulatsd in Tabls VI is raviewed in conjunction with tabula~
tions presented in Tables VII and VIII, which summarize the results of narticle = =T

measurements as determinad freom units which were opernted orimorily to detect the -

number of wmctive particles in the atmospherec.
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TABLE VI B
PARTICLE DEPOSTITION =~ SMALL FILTERS ~
. Units of 10-3 varticles/mster® )
Janunry, Mebruary, March
.7 T95 1 -
. Total Volume - First Fourth
. of nir i N Quarter Quarter
sampled ) A - 1951 1960 v
location - - o Januvary  February March Average Average
200 Eost Area . — - - = - A - i
- H. I. CGarden = 7948 3.5 17.0 6.2 11.0 ok -
» Tower 15 = 7337 4.4 0.9 7.3 3.8 ok I
. ESE Dacade Filter 7882 304 30,0 I0.0 17.0 3.2 -
. SSE Twin #1 , 4063 10,0 29,0 B.9 15,0 ok
ESE Twin 42 z 5802 2.4 1840 8.5 11,0 HH =
. 270784 H1 — 5377 2.8 56,0 4.5 25,0 9.4 |
270724 #2. = 3758 <1.2 36,0 1.0 19,0 5.5 T
Porer 16! = .e751 10.0 17.0 11.0 14.0 5.0 —
. 200 Yest Area  — =
200 WEC Déonde 7523 4.8 27,0 2.9 14,0 6.9
EC "1 ' ) 2951 71,0 85,0 39.0 42,0 35.0 -
c 2 = 5350 16,0 43,0 1.4 21,0 47.0
. 200 West Tower M5 ‘ B
(Redox) = 9926 2.7 ?5.0 .9 13.0 1.7
* 200 West Tower “4 7974 6.0 21,0 2,7 13,0 3.3
. 200 Ares Environs’ - _
Gable Mountain 7394 1.7 0.4 3.5 1.8 1.3 T
Hanford 101 Bulldlnp; 5740 0.7 <l.1 1.9 3.1 0.1 s
- 100-HSE 7325 0.9 1.5 .1 3,0 1.0 s
100-D - T 8674 1.1 <0,3 5.1 2.1 Cu7
Hanford 614 Building 9744 2.1 23.0 ‘2.5 10.0 0.3
White Bluffs - 9150 1.7 <0.3 5.3 23 1.2 -
300 Area Dscade _ 7165 1.3 43,0 .,? 16.0 1.2 o
Adjacent to Environs
Benton City - 7926 1.3 17,0 3.9 8.5 0.6 T
. Pasco 614 Building 9150 - 2.4 <0e3 5,0 2.3 0.5
3000 Area North 6783 ) 1.7 <0,4 B.3 2.2 0.3
¢ Riverland 614 Building 8951 20,4 °4,0 5.7 11.0 Oud
, 700 Aree 614 Building 7955 1.3 13.0 4,8 7.0 0.}
" o These installations were made during the first quarter of 19514
) The number of active particlss in the atmosphere at locations summarized in T
] Tables VII and VIII w s accomplished by passing air volumes of 2 or 10 ¢.f.m through _

CwWs # 6 filter —paper and subsequent radiocaubtograph analysis. The surface arens
of the filters used in onnjunction with the smaller vollime was 6.3 square inches
and 23,5 square inches with the 10 ¢.f.m. These £ilterd were changed et weeklv

intervals and were « xrmsrd to tvpe K Xeray film or a o= od af 168 hours in a
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manner similar t6 that used for the small air filters. a-':"In meneral, filters ob-
tained from locations in the immedinte environs were rndicautogravhed within one
week of their removal and those obtained from the remote air moni toring stations

in Idaho,  Oregon, Washington, oand Monbtana were exposad during the second week after
their removal, The volume of sampléd air was acéurately sumed bv placing running
time meters in s&ries with the motor and using the totaf&operating time along with
the pre-calibratéd flow rate., The actusl estimation of —the number of aotive part-
icles on a radioﬁntogrnph was determined by visually coiﬁting the nuhber of dark;“
cned areas on the exmosed film. A sﬁmmnry of results obtained in this manner for
locntions ‘in the immediate rnvirons of the separnti-n arffes is presented in

Table VII; a similar tebulation for locsti~ns at the bfbjeot perimeter and off
area locations i§ oresented in Table VIII. = -

A review of_£he data summarized in Tables VII and é%I, which are shown on the
followine pdses, confirms the ovservetions noted “hen réviewins the measurements
prasented in Table VI. Two significant ckrnmes are indicated; 1.) the average
concentration of Particles in the atmosphere showed a si@nificant incrense when
commaring the currant guartarly averages with thnse of the previous quarter;

2.) this inorease”was significently weighted by the results obtained during the
month of February. A detailed review of the weeklv meAsuremen ts for the month of
February indicated that the number of earticles in tho atmosphere previous to
February 9 was cd@iparable with measuremnts renresenting the month of Januvary and
the last quarter of 1950, Swall deviatinsns nn the nrdor%of a fector of 2 to 3 were
normal and were representative of the magnitude of chxng8 normally expsoted within

any given auarterly period. The filters that wers removad on February 9 and 10

showed the first Indications of a significant incresse in narticlc concentreation in

}

the atmosphere. The trend wa first noted from filters #hich were romoved at =~

various elevation§ on the Metworology Tower between gr%ﬁ d level and 400 feet.

=i

~d incre2sed by 2 factor

=1

These filters indicated that the vsrticle crncentr: ti-n

of 100 end' also showed thrt this denrosition wes rrther uniform bebween ground

ma
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TABIE VII = b
SUMMARY OF ACTIVE PARTICLS IN THE ATJIOSPHARE -
S T T IANUARY, FaBRU. RY, MARCH - -
1951 . -
. Units_of 10:3 partioles/meters.of air sompled -
: Location T Total Volume — First Fourth
. - of air ~ Quarter  Quarter
. sempled B Average Average .
TmST " Jamuary  February  March 1951 1950 _—
-~ 200 Bast Vieinity”. T A - — .
2704 Dutside — 8551 3.1 50.0 4.3 16,0 2.1 -
H, I, Garden = 10378 16,0 40,0 13,0 23.0 4.0 f
BY-SE ' = 8274 130.0 185.0° 13,0 133.0 260.0 '
BY-NE Z. 9617 2.0 45,07 20.0 30,0 7.1 N
‘e "B" Gate = . 9680 10,0 54,0 1.0 26.0 10.0 T
222-B Outside = 6740 37,0 110,0 15,0 54,0 28,0 o
2701 OQutside - 8178 2.0 41,0 55,0 24,0 5.4 ’
. 2704 Inside - 9g%2 11.0 50,0 I7.0 26,0 8.6 ‘.
721~B - 988° 24,0 110,0 18,0 49,0 28.0 ==
292-B Hall. = 9881 120,0 98,07 55.0 ¢4.0 37.0 Tl
7%2-B Lab, - 8068 770.0 410,0 7405.0 660.0 420.0° —
. 2701 Inside T o449 e.8 64.0 17.0 31.0 5.4 T
200 West Vieinity - N :
] 2701 Outside - 9013 12.0 33.0 21,0 21.0 6ol ..
. 2722 - 9565 11.0 43,0 94,0 28.0 12,0 o
"M Gate 9396 25,0 52,0 22.0 34,0 6.7 -
272~-T Outside = 9032 43,0 65.0 8.0 47.0 47,0
. 231 Ares . = 9405 34,0 5%.0 43,0 44.0 8.7
South Guard Tower _ 2601 11.0 40,0 Z,0 22,0 2.6 T =
"0" Gate —— - — —— -~ 3.2 .
est Guard Tover 9€44 8,3 54.0 30,0 30.0 2.2 —
2701 Inside = 9612 2.8 100,0 8.0 46,0 13,0 '~
272 Building - 9724 14,0 20,0 11,0 15,0 77 B
222~T Hall" - 9877 96.0 78,0 58.0 79.0 95,0 T
222-T Lab, T 9675 360.,0 320,0 450.0 370.0 410,0 ’
Meteorolosy Tower - - - = B e eemem
37 C 32572 2,2 50,0 12,0 28.0 1.5 -
50! ~ 32572 77.0 69,0 7.5 33.0 1.5 '
100! _ 25868 T A 35.0 IT.0 21.0 1.9 T
" 150t ~ 22610 5,3 54,0 0.6 30,0 16.0 -
200! — 20883 32,0 49,0 2.0 37.0 10,0
2501 _ 20883 49,0 49.0° 7.9 23,0 11.0 Tz
" 300" - 20883 5.7 60,0 B.? 34.0 6.1 A
3501 19353 3.6 70.0 3.8 37.0 5,1 i
. 4001 = 13030 3€.0 86.0 10,0 45,0 5.3 -

- P S
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T'BLE VIIT = s
. SUMMARY OF PART:CLE DEPOSITION T
. JAWNOARY, PEBRUARY, MARCH ‘
198 1T T -
. Units of 1073 perticles/meterd '
Location Total Volums - First Fourth
t of air Quarter Quarter -
- EEined _ .- . = - 1951 1960
) . -Eﬁ"' danuary February March Averarne Avernge -
Arsa Locations i ST = — [
.« 100-B Area = 35190 1.1 20,0 T4.a 9.2 0.5 0"
100-D Aren = 36007 1.1 18.0 8.1 9.7 1.5
- "hite Bluffs - 38848 7 1.0 17.0 TEL.? 9,1 0.3 —
* 100-F .lirpﬂ -.:' ‘37077 008 4‘000 z 6.0 14.0 006 -
‘ 300 Area - = 38933 4.1 25,0 5.9 12,0 1.6 R
¢ Poster's Ranch _ 39950 0.9 23,07 6.0 10.0 0.5 N
Off Area Looations ) - = . N ——
Richiand, ‘Wnsh, = 358998 1.8 G0.6 9.3 24,1 0.1 -
! Benton City, Wash 38131 1.8 3.3 C 4.7 3.3 0.2
Pagco, Wash, - 40797 2.0 17.0 7.2 7.8 0.2 - -—
Boise, Idanho B 9693 <0.3° 18,0 21.0 13.0 Q.2 .
Klamath Falls, Ore. 9873 - 50,3 0% 18,0 5.0 <0.2 A
i St&mpede PQSS, 1"!238}1. 9179_ '\‘OoQ < (_I") ‘;’-708 006 4001 R
s Great Falls, Mont. 9352 0.4 0.7 35.0 14,0 <0,1 '
Walla Walla, Wash. 13678 0,3 38,0 15,0 20,0 <0.2 -
: Meacham, Ore, - 9717 <0,3 <0.4 49,0 17,0 <042 I
. Lewiston, Idnho = 9837 ¢ 0.3 63,0 8.9 24,0 <0.1 i
Spokane, ‘“Wash. - 44013 <0,8 43,0 T 7.6 16.0 <0.1 o
lovel and' 400 fesat., The avarn+e concentrotion of particlss in the ntmosphere at C
this locabion wag ~n the order ~f (.3 to 0.4 pnnticles/ﬁﬁters. This incrsase was i
further confirmed n»fter reviewing the rrdisnutographs of filters which were removed . & _
v during the wrev &nding February 16, Thase data indicated thet the number of part-
2
» icles in the environs averng~d betreen 0,1 ~nd 0.4 nﬁrtiplos/heters et nearly all )
L |

significant incr’ase

locations. for thd rne week perind, Similer measuremcnts obtained from remote loca=~

tions in the surrounding states of Oregon, Idaho, ~nd Montens «lsn indicated a

on the same order of magnitude, Thc increase in particles

noted during this veriod wns onparcntly caused by the "follow up" from a radio-

Although the higher concentretions were specifically noted during the period men-

active cloud whish originated ot the site of the "A" bomb tests in Nevada.

tionad sbove, several indicotinns of residual porticles’in the atmosphers wers

also noted during the wesk or twe following the.above méntioned veriod.
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higher than normal. concentrotions_werae observed thr-ushrut the period ending

Mrreh 2, 1951, A -detniled summary of the week by week rasults which includes the

perind during which the significant inoreass in parbticles wrs observed is presented s
for the representative monitoring locati~ns in Tables IX and X. Table IX represents  ._ ..
locations in the immediste environs of the 200 Areas and Table X includes off-site

stations and those around the nroject perimster. ~-These Tables are presented on - -

_. - - - r——

the following pagi®,

With the exception of those measurements which represented the month of February
the active particle measurements representing this period”were well within the nore
mal range expecteds. Small fluctuations on the order of a_f-ctor of 2 or 3 when e S
oomparing individual months or individuol weeks were belisved nonsignificant when
compared with the .low concentrations found »t outside locdétions., As in the past,
the maximum number of ~ctive particl s were measur-d at cach of the 222 laboratories;
in the 200 Enst Area in room 7 of the 222-B Lsboratory, the quarterly averace wos
0.7 particles/het%rs, wherens the s-me loc-tion in P00 West irea showed an average o
of 0.4 varticles/meterS, Menitoring units Iocoted in tha hallway of each of the
laboratories indicated the avsrnge particle conceritrrotion to be 0,08 and 0,09 B
partioles/ﬁeters in thy 200 West and 200 &«<st Areas, r-spectively. ' TR

Particle mrni%oring units st the “roject perimeter nnd in the residential e
areas of Richland, Benton City, »nd Pasoo indicated thnt the overage concentration
resulting from thé Hanford operation was on the order of 10"5“artioles/heter3. As
in the past, the number of particles in the atmosphers ~t distant locati-ns in the
neighboring states before February 9, 1951 wes negligibley S

4 more detalled appraisal of the scotivity dennsited From thé oloud of radio-
active particles was obtained by reviewving the data rucoraed on the scaler-chrono-~
log combinations "A review of the dsota from reprcsentative locations indicated that

the cloud wes detected at the vori~us steticns bstwesn 0600 and 1700 on February

9 and remained in _the meneral vicinity until lnte afterndon on February 10,
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TABIE IX B} -
SUMMARY OF ACTIVE PARTIOLSS IN THE A'TMOSFHERE —
Units of 103 particle/moterd = . =
1951 = -
Location — Filters Removed During Vieek Ending Period e
- 272 2/ 2/16 2/25 3/2 T
2C0 Mast Vicinity — B B .
2704 Outside “1.4 ¥ 1773 2.9 7.1 r
H. I, Garden T 2.8 5.7 7 176.1 1144 "17.3 o
BY-SE = 140.0 180.0 226.86 71.3 59.9 T i -
BY-NE - <1.4 7.1 18451 62,8 5,9 I
B Gate 2.9 1.4 22534 1.8 14.3 B
222-B Outside = 200,0 38,0 T 24277 28,0 5,2
2701 Outside = 2.9 « 1.7 162,79 22,7 21.5 o
2704 Ins:.de = 5.7 8,5 212,56 28,5 17,1
221-~B - = 100,0 17,0 3551 32,8 2.9 .
272-B Hall | = 205.0 46,0 T 148F " 54.2 49.6 =
222-B Lab = 260,0 * 2108 827.4 589,2 7
2701 Inside. = 1.2 5.6 783.3 24.3 20,6 T
200 West Vieinity - ) N . L
2701 Outside - 30,0 1.4~ 11353 32.4 20.6 o
2722 Building 5.7 5.7 216,8 29,6 11.8 -
" Gate 3 3.2 2.8 21430 9,9 14,3
292-T Outside — 30,0 0,9 “1937 29,7 11,3 -
°31 Area = 4.2 1.4 28,2 11,3 7.4 '
$outh Guard Tower — 2.8 <1.4 18276 17,7 13,2 T
West Guerd Tower <l.4 21,4 256,8 8.5 2.9 T
2701 Inside’ = 30.0 7.1 44232 °8,2 19.1 -
?72 Building - 10.0 20.0 5771 7.6 4.4 -
222-T Hall - . 45,0 3.0 19256 5747 32.8
22 ~T Lab, — 300.0 270.0 40357 467,4 264.9
Metenrology Tower _ = o o
31 - -—— 1,1 28050 - 11,7 ~ 7
50t - ‘ —— 1.4 33040 ——— 7.5 B o
1001 - 1.3 200.0 —— 10.1 - b
1501 . - —— 2.0 3G0,0 — 9.6 o
2001 - —— 343 27030 —— 12.3 :
2501 —— 2,2 37050 — 7.9
3001 : O~ 3.3 34030 ——— 8.2
3501 -— 2,7 30070 —— 8.8 o
400? - - 1.3 3701 - 10,1 o=
Table XI summarizes the activity density messurements for beta emitters as . _ il

o

determined during the verind, in which the ploud =5 detected at rapresentative

stations. — -~ v b
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SUMMARY OF PARTICIE DEPOSITION .

Units of 1079 partioles/hoterg; o

Location - - Filters Removed During Week Ending Periods
' Aroa Locatinns 2/ 2/9 2/16 2/23 B/2.
‘ 100-B Aren - 0.3 30,0 70,4 4.9 3.4 mrE
100-D Aren - 0.4 G.7 68.3 9.3 8.9
“hite Bluffs E 0,4 0.4 86.3 2.5 1.0 ]
) 100~-F Area T o 0,8 130.5 - 5.6 5.3 -
” 300 Area . = 1.8 50.0 81,5 ————— 7.9
- Foster Rarich = 0.4 0.4 " 12,5 7.7 3.5
; Off Area Lioontions
Benton City, Weshington 0.4 0.4 - 16.5 643 6.0
. PﬁSCO, WaSh- O.S 0;4 82.3 11.7 3.2 _
Boise, Idaho led 1.4 89.°7 26.5 14,2°
Klemath Falls, Ore, 1.4 1.3 ° -——— ———— 15,0777
‘ Stampede Pass, Washington 1.0 —— 7.9 ——— 7.9
Groat Falls, Montana 1.8 8,8 169.9 947 ——
Walla Wella, Washingbton 1.7 1.0 287.3 19,1 14,6
Mancham, Orseon 1% 1.4 218.7 8.5 ————
. Lewiston, Idaho ——— ——— 242.7 12.2 9.3
’ Sn-kane. “ashinzton - 0.2 195.9 946 8.8

TABLE XI =
ACTIVITY DENSITY OF BATA BMITTERS IN THE ATMOSPHERE ) o
FEBRUARY 9, 1951 = e

Aotivity Density x 1012 no/cv

- Time encountered _ |

Location = . Average . Maximum Hour on Feb. 9th '~
Benton City ) 1.2 3.9 0900
Richland - 0.9 2.8 1700
* Riverland . - 1,1 8.8 1300
. 200 ESE 1 i 3.5 25.8 1200 T
o 200 BSE #2 = 8.2 2674 0600 [
2707BA 4 = 10.7 3151 0900 v
" 270784 %2 = . 7.8 30.4 1200 B
« - 200 West Tower 4 5,6 48,2 0800 T
200 Wiest Redox Ares 6,0 25353 0800 o TIZ
- 200 West 2 = A2 26.8 1400 e
[ I ’ -
» ’ st

il
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In addition o those measurements discussed above in respect to the bomb tests

in Nevada, ths Site Survey Group onorereted in an over ali_AEC program to debtermine

the extent and m-gnitude of particle denosition in the West and Pacific Northwest.

Units were installed in New Mexico, Golorado, Utah, Idsho, and Washington for this
specific purpose for a one month period which inoluded the latter part of January o
and early part-of Februsry. The dats obtained from the opsration of these units

is currently being prepared and till be published_in a sgporate document in the

(4) _

nenr fubure.

SECTION III &

(Plense refor to Figures 12 end 13.)
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SECTION IV

RADIOACTIVE CONTAMINATION IN THRE

HW=-21214 .

HANFORD WASTES

Measuremsnts for the activity density of the alpha nfid beta emitbters in o S
Hanford wastes were made by obtaining and an~lyzing by radiochemical methods direct
samples of the 1iQ§id and solid waste moterials; fadiﬂtiog levels gt the vnrious =
open waste zones were determined by emvloying portable ingtruments such as VGM's
and CP meters. The subsequent discussion of the resultbs ébtained from this moni~ R
toring program for_the period January, February, and March of 1961 is presented._ LT
separntely for the 100, 200, and 300 Areas. -

100 AREAS: % B ‘ : =

Two hundred and ¢ighty-five samvles were collectdd at the outlet side of the
107 basins of the four pile ~rcas. These semnles were rnglyzed for the activity T
density of the alpha and teta -mitiers accordinz to procedurss digcussed in a e

(%)

previous document. A summary of the results ~bteincd from samples collected v
during periods of normal pile oper~tion is prasented in Table I, These results
represented samples where activity density determinntions_were performed on the_ L

same day that the sample was obtnined; the application of exorbitant decay cor-

roctions were minimized by -mitting analyses mode more than 24 hours after sampling v

time. - - . = —
T/BLE I
RADINACTIVE CONTAMINATION IN THE 107 B”SINS .:_
" DORING PERIODS OF NORWAL PILE OPERYTION K
JiNUIRY, F#BRUARY, MARCH ~ -
1951 = e
Location =  No, . Alpha Zmitters = Beta Hmitters -
- =~ Somples Avernto Activity Density  ABtivity Density x 104 b
dis/min/liter ~ c/co '
T Maximun -Avernge -
100-B Area . = Bl <8 - 2 2241 77 -
100-D Aree < 88 <8 : - 18.2 840 )
100~DR Area z 59 <8 i 2546 9.7
100-F Arasa = €60 <8 z  80.0 11.0 L
100-H Area’ p 57 <8 : = 16.4 8.9 o

DFOLASSFED - f
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The average activiby density of bete emitters in the effluent water increased

-54~ ‘ HW-21214

at each of the areas during the current periods The order of magnitude of this
inecrense varied ﬂkom 1,0 x 1074 po/bc to 2,0 x 1072 po/b? at the different basins,
B
Although these differences were essentially within the mdrmal range of fluctuation
exnerienced "in this tvoe of wonitoring, the current megnitude of activity approached
significance when onmpared with the activity measuremcnts obtained during July, T
weust, and Seotémber, 1950, In monv ceses, the current avernge represented a. LoIZI
tm~fold incresse above the measurements obtsined last svmmer. e
The incrassinz sctivity densitv of bteta emitters in the pile effluent water . =
aroenrs to be dirsctlyv assoclinted with the increase in rowe?® lsvel ~t the pile L
arens. During the lsst 9 months, ths power luvels have Eeen stoadily increased LT
and the current déta indicate thnt the »iles nre mow opdratinzy at-the highest _' T
power levels sinde ths stert-up of the Hanford Works., The meximum activity density
measured in the effluont water was 8.0 x 10-% Fc/%c‘in a~sample obtained from the
107-F basin on March 14, 1951. This measurcment represcnted ~ne of the highest
values obteingd for effluent writer durinsy the hist-ry of the Hanford Works. T
Radiochemicdl annlyses for the activity density of zipha emitters in the o
offluent wrter indicated :verazcs less than 8 dis/min/li%er at »1l arees. Several .,

individual samples which indicated this <ctivity to be ¢Fe~ter than 8 dis/min/liter

were further snnlyzed for the activity density of alphs cmitters from uranium -

and/or nlutenium, The results obtained from the 1-ther McAsuroments indicated this .

nctivity to be 1588 thon 8 dis/min/liter in nll coses. In genernl, resamples of

the basin waber were obitainzd within a d-v «ftsr » stmpi# would indicete detectable
aloha activity; the results from tho, res-mples did not confirm the presence of the
activity measured in bhe initial ssmples. =

Monthly spot samples wers obtained from each of the bnsins for the specific R

measurements of the nctivity densitv of polonium. The motivity density was lass

than 6 dis/min/liter in sach semole ~n~lyzed, -7 -

DE" ASSFED | -
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During late December and esrlv Janurry, a rather unusunl condition wans observed

near the 100-F Area when o lorge number of smnll sprinzs wers found 45 be emannting

from the bank into ths river. Direct samnling rid subszquent anclyses for the

activity density of <ross beta cmitters indicnted n %onfe of notivity of 1.1 x 1078 -
’pc/bo to o mrximim of 3.8 x 10“6/pc/bc, Ths sveraze activity density of beta
emitters in these springs (1.8 x 10"6,po/%c) wns nserly%identical to that observed
in the Columbia River woter at the 100-F Area durine the m-nth of Jdanuary (2.2 x
10‘6/pq/6c.) Thé}a were several indicﬁfiﬁns thnf this ﬁbter mny originate from a
leak in the 107-F basin. Temo.roturs meosur¢ments indicdeted that the tempernture -
of the water at the pnint wher. ths springs omcticd inta the river showed resason- -~
oble agreement with thet of the effléent weter leaving Ehe 107 basin (1080 F;3)

while the t-mpereture of the Columbin Riv r wrs on the order of 45° F. The springs

were observed toigioﬁvcoﬁtinunusiv up tiii anuA;y 6,‘o§:which dats the 100~F -
Aren entered an extended shut down, %he flow from mony;of the svrings stopred on
this date and tended to decreas: mpberinlly in the f¢W'fémaining springs which
showad any flow What-go-ever. Flrns te reinvestignte 'bﬁ?‘e source of activity in .
these small springs were not comwleted as the sorings were nnt found to resume flow
immediately after tho arun started up du;inm the latter part of January. A small
rise in the river flow immedistelv Foll-winw the start-up period prohibitsd the
cbtrining of additionrl s-~mples os the spring outlets ware covered by river waté?.
One hundr -d:snd fortv snmnles vere obtoined from the sump tank in the waste e
discharae line fr-m th: Bioloxv FParm ovorehsed by the Hedlth Instrument Divisions
in the 100-F area. This wisto materisl is dischrree@ iftc the Columbia River. The =
samoles abbuined ravresentud she vurind previous $o thé flushing operation and e -
immediately after the completion of the flushing; The Iatter somples should rep-
rgsent the peok ¢hncentrotions admitted to the river as_? flushing operation con- T
stitutes the washing down of all accumulnted r-dioactive wnste in the frrm builde

ing. The results obtsined from the annlvscs of: these ssmples for the activity

density of I-131 during the period Jsnu~ry, Fsbruaery, snd Merch, 1951 is presented

o sane . NS -
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TABLZ IX
ANTMAL FARM WiSTE SAMPLES
. JANUARY, FoBRUARY, MARGH
1951

. No, Beto Emitters - I-131
Samples Aotivity Density x 1076 e
< /uc/cg '
. Maximunt Average

—— et

Bsfore Flushing 72 510 — 21 o

After Flushing 68 1120 © 86

» A review of this datn summariz-~d above indicntes thot the mersursments osbtained

’ during the current perind werc amrng the highest recordesd sivee tho sompling was

inaugurated during early 1960, Tho hisher results r-oresent a continuntion of an
upward trend which has buen in progress throughout the operation of the Biology
Farm, The magnitude of the inorease in activity density of I-13) for the before
and after flushirg verinds is by a factor of 4 when compared with similar measure=-
; ments obtained six months sgo. During the verind July, Rugust,,and September, 1950,
» the average activity density measured after the flushins operation wns 2,2 x 10~9
- /nc/bc; similer ménsurements obinined during Octobter, Hnvember, snd December indi-
cated an averase=of 6.2 x 10'5Apc/bo, whereas the current averate is 8.5 x 1073 P
’
uc/ce, Maximum individunl msasurements have increased aecordingly; one sample
which indiceatied the activity density to be 1.1 x 10"3/uc/bc represented a two fold
. inerense over the maximum result nnted duriﬁg thé pre;iiis ourrter which wis 5.5
. x 10”4/yq/bo. In comprrison with the mersuremsnts cbtained during the past 9 o E
months, all currant individual results and perind avera#&s reprasent significant '
- increases,
. <sbimntions of the totel dusntity of I-131 discharged by +the operation of the
Biology Farm into the Columbin River on o daily basis wgié attempted by metering
the total velume Tlow and using the average activity density mensurements which were
based om the before and after flushing samples. Based on a total waste volume of = '~ -
13.8 x 108 liters and an ovar nll avernr. nctivi;y density of 5.2 x 10“5/uo/bc, it

is cstimnted that 0.72 curies wers ndmitt 4 to the river. durinz this quarterly

DECLASSIFIED | —
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periods Approximately 7 to 8 milli-curies were némitt.d 4o the river on a daily

basis. Similar mansuraments durinz previ-us cusrters indiceted thet 8 milli-curies —

wore discharged daily during October, November, and December of 1960, and 3 milli~
curies wers discherged daily during July, iuvust, end SoBt mber, 1950.

Semi-weekly Somolas wers cbtained dircetly from the’%olumbia River at Hanford;
these were 'amlyzéfc’l for the activity density of I-131 in tho Columbia River. The
results indicated-thet the avere s sctivitv dersity durins this perind wns 1.4 x
107 Pc/bc'inoludfﬁw o maximum me-surament of 5.3 x 10-7'f°/b°‘ The mnrmitude of
this nobivity ~t the Hanford loc~tinn wrg in rensonakble d%rwem@nt with theoretical
cniculaticrng based on estimet d dilution fectors. fssumine uniform distribution
with no chennelling effects, %he caloulated avercge activity density of I-131 in
the river at Hanford was estimnted as 3,1 x 1077 pc/bc. ‘A comparison of the meas-

!
urements at Hanford with these ~btained durinz th: vest sovernl months reflsct the
same general order of increase in aotivity density s noted Crom the diruch saméiiﬁg”
at the Biology Farm,

200 AREA WASTHS:

4 summary of the results obteinsd fro: the radinchemical analysis of over 400
samples of water amd mud obteined from the oven wrste erefe in the 200 Areas is

prusented in Tnable III, which is sh~wn 'n the following paze. - B e
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TapLs 11T
RADIOACTIVE CONT.sMINATI@ﬁ TN THic 200 AREA WASTE SYSTEMS
JANURY, ¥, FABKUARY, MZKCH

1951

s it

LINUID SAMPLES =

MK

No, Alpha Emitters  _ Bota Emitters
S~mples 4ctivity Density . Activity Density x 107
dis/min/li%er h ne/ce o
Locntion Maximum AVETrNZe o Moximum Averare .. _
T Swnmo . . 34 .. 140 6 - 89 5]
T Swomo ' = - 24 - 13 8 = 3 <1
Tnundry Ditch - S 24 130 27 = 8 2
271 Ditch - 24 28 13 — 21 2
200 E "BY Ditoch 3% 17 6 - 26 8
200 # "B" Swamp - 20 29 .6 43 9
274435 Ditch 12 9 6. = 1 . <1l _
200 1 Retention Prid &7 7 ° 8 by 41 14
G0 W Retention P-ad 11 . 240 42 - - -
SOLID &.MPLAS . ictivity Denmsity x 15
Jis/min/srom - pe/grom

T Swamp ) 21 120 16 = 18 4
Loundry Ditch - 12 50 e = 67 . 11
200 £ "B" Ditch 31 16 <6 280 80
200 B "B" Swamp 18 . 10 <8 = " 110 55
234-35 Ditch 12 110 24 = 2 1

A review of the data tabulnted adove indicated no significant trends from post
data. With the exception of several isolated samples, the general levels of radio~ ..
active contemination in the waste nrens was sli~htly lovr(—i‘ than it wos during the .
latbor pars of 1950, The decrense dous not arpecr significent as considerable
fluctuntion ~ccurs betwesn successive weekly samples. The s-mples which indicated
+the notivitv densitv of alpha emitte-rs to be shove the de:;tectn.ble limit of 8 dis/ T
min,Titer-vers nl§o snnlyzed for the ~ctivity Jensity of iu‘nnium. These mensure-
ments indiceted vnlues b=low 50 uy U/liter. Seversl scmules obbained from the . . .

’

loundry Ditch and-adjacent shore 1lin: mud incicated the dotivity density to be on
the order of 40 }ugr U/liter in the lxguid -n? 20 P U/prom of mud. Isolated samples _
obtained diresctly Trom the T and U swamps in the 200 Vest arsa indicated the act-
ivity density of uranium to be betwuen 10 and 20 Pg/liter. Snot mensurcments for
the aotivity density of vlutenium in severnl of the open-waste z-nes indioated this
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activity o be less than 6 dis/min/liter.

[l

Portable instrument survevs wer~ verformed on a weeklv basis on the terrain in
the 200 BEast and West Areas and on a seri-monthly basis eround the adges of the
vnrious open waste ereas. In genernl, the rediation levéis avorazed less thrn 100
c/h above brckgroum? in all cnses. Miximum measurements of open terrnin were on the

order of 300 c¢/m dbove backzrrund; countine retes of this_order of magnitude were

sbserved in the 200 VWest Aren in an aren between the T Plont strck and the 200 West

iren gatehouse. Readings nbove the background of the instrument tended 4o prevail
in this gereral région more often than ot anv other locntion in the separstions
areds Portable instrument surveys around the edres of the Test ditches ond swamps
in the 200 West Area indicated readinzs between 100 and 500 ¢/m above backsround;

maximum messurements were on the order of 1600 ¢/m nlonp The odge of the laundry

ditch. 4ds in the pest, the higher radinti-n levels were observed in the 200 Enst .

araa in the vicinity of the "B" ditch and swamp; nverer:c readings in this region
ranzed from 500 to_ 2000 c¢/m with maximum meosurements on the order of 6000 o/m.

300 ARBA WASTES:

Table IV summarizes the results obtained from the radinchemical analysis of
direct samples obtained from weste and mud sources at the%SOO Area ponds,

With the exception of the results summarized for the 300 Arca weste line, the
maximum and average activity measurements summarized in Table IV wers within the
normal ranme of fluctuation observed in the past. Considerable variation occurred
between successive-samples; however, the over all average activity density measure-
ments closely paralleled thnse of the previous guarter.

Samples were Sbtained from the 300 .rea waste line by two methods; during the
early part of the period the intemrated water sempler Wﬁséused snd durinzg the latter
pert of the quarter, direct snwot srmples were sbtained fr@m the line. The integra-
ted water sampler tended to be affected by the smount of 50lid material passing
dovn the waste 1ling and was discountinued after it appenred thnt the samples obtained

in this mamer were nnt actually representative of the sverane activity passing
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TLBLE IV S
RADIOACTIVE CONTAMINATION IN 300 /REA WASTES g
TN RY, FOBRULKY, WRRCH .

1951
. =22 -
Loamtion Beta Emitters Alpha Bmitters  Fluorophotometer oo
No. Activity Qpnsity x 107 not1v1ty4ﬁen81ty ug U/liter .

. ‘ Samples UL/ T dis/min/liter ‘ ‘ T
.  Maximum Lverage  Maximum Average Maximum Average ~ |
. 01a Prnd Inlet . L
P (Liquid) ~13 24 5 . 5700 2300 3400 1900
) New Pond Inlet™ = ‘ . = A ' o
p (Liquid) _13 9 A 2 4200 1200 900 500 |-,
2 300 Area = - - - . o
Waste Line _ 60 160 9 49000 2200 3900G 1900 L
Activity Density x 10S activity Density ug U/gram S
uc/ grom di s /minjram R
4 01d Pond Inlet = : i T
(801id) _1° 4.8 0.9 13000  -4100 5100 840 . ..

New Pond Inle%® 8 11.6 2.1 5000 . 3R500 . 660 400 B

ra

= through the line. A totsl of 60 ssmnles ~btnined from the line showed thet the

activity density of alpha emitters wruld very from negligitle acti~ity to 50,000

dis/min/liter. Uronium measurements om the same snmnles “shoved negstive results in

several cases and in extreme cases epproached 40,000)pg U/liter. The wide variation

in magnitude of activity was attributed to the vari~us t;wes_at which samples were .

obta ined nnd nlsc -to the marticulnr operation thnat wns in proress nt the time of

the sampling.  W&nch of the semples wers mnlyzed for thq;activity densi#y of alpha

amitters from plutcnium; maximum measurements indiented this activity to be 350 3

dis/min/1iter; however, the ~ver all averagec Wos 25 Pis/hin/iiter. The bulk of the

- plutonium mensurements indicated that the ~otivity density wns less than 10 dis/
min/liter, and thersfore the significance of the sver~-e value was weighted con-

“ siderably bv the ons or two higher values obtnined during the periods

SECTION IV

USSR -




-

= DECLASSIFED - L e

SECTION V

RADIOACTIVE CONTAMINATION IN TH. CPLUMBIA AND YAKIMA RIVERS

Over five hundred samples of Columbia River water were analyzed to determine
the magnitude and extent of the activity densitvy of alpha and beta emitters in this
river between 100-B Area and MoNary Dam. The radioactive Tontamination in the
Columbia River originated from the discharge of the radiocactive effluent of the 107
basins in each of the five pile arsas at Henford Works. This water is discharged

directly into the rivsr after a short holdup veriod of sbout three to four hours at

oach srea., Samvled were obtained at lesst nnce per week from all locations indicated

nm Pigure 14 except Bonneville Dam end The Dalles; samnles3?rom the latter two loca-
tinns were obtained nn & mrnthly basis. One selected location on the south bank of
the river at the Héﬁford Berry wens used as a control sbtation and daily samples were
obtained throughout the period. In addition to the control sampling, several spec-
ial studies were performed to determine the distribution pattern of the radioactive
effluent with respect to the devth, width, and flow rate of the river.

The determination of the activity densitv of alpha arfd beta emitters in the
river was performed by snalyzing 500 m2. sam - les acc-rdineg to methods and procedures
which have been outlined in detail it previous dociments of this series.(s) In
addition, for measurement of the activity density of sros§ beta emitters, seleoted
samples were speocifically analyzed for the activity density of uranium by the
fluerophotometer method and for plutonium bv the lanthanu;;fluoride method. The
latter measurements were nerformed on srot samoles and were also completed in all
cases wherr the activity density of the total. alvha smitbers was greater than
6 dis/min/liter. E

In general, the average levels of radidaotiVe,contamination in the Columbia
River did not differ significantlv from the results obtained during the previous

quarter; the activity density of alpha emitters avereged less than the detectable

limit of 6 dis/min/liter at all looceti-ns, the aversse sctivity densitv of sgross
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beta emitters did mot exceed 3.7 x IO‘GIMy%o st snv loc=tion. The negligible
change in magnitudejwas directly associated with small veFiation in the flow rate
of the Columbia River during this period. The minimum £loW% rate as measured by

the Power Division st the Lee Boulevard location in Richland was 736,000 gallons per

second during the three mnnth period. The maximum flow w-§ 1,043,000 gallons per

seoond moasured durine the middle of February, whereas the mean flow of 604,000 .

gallons/second prevailed toward the latter part of the nusFterly period. Past data
indiceted that the flow rate of the river tends to be at e_minimum during each of
the periods under discussion and ss s sencral rule shows viry little trend or change
over the six month period, Figure 15 is a grapvh showins thg trend of the flow rate
of the Columbia RivEr durine the past six months, =

A summary of the results obtained fro~ the radiochemical analysis for the
activity density of gross beta emitt-rs in the Columbia Riwer during the period
January, Februarv, Msrch, 1951, is presented in Table I,

A review of the date summarized in Teble I, which is presented on the following
page, indicates that the activity density from beta emitters remained essentially
the seme on a month to month basis throughout the period. - The minor fluctuations
noted were directly associsted with changing nperating conditions in the 100 Areas
and in no case did these changes excead the variation normelly expected from this
trpe of monitoring., The activity density of bete emitters which may occur naturally

in the Columbia River were evalusted by obtaining samnles @t Wills Ronch which is

up stream from the Hanford vile operations; these mcasurements indicated the acti-_ .

vity o average leS§ than 5 x 10'8/p6/bo during esch month within +the quarterly
period. First indications of nctivity were observed at the 100~-B Ares where
srmples vbtoined nenr the 181 builldinm which is slirhtly £LOVe the effluent line
shrwed an averame of 9 x lO'B’Pc/bo durine this cuarter. VDuring January and Mnr;h,
this locntion showed ths activity density of bete emitterg to be 1.2 x 10"7/uc/oo,

whereas similar meAsurements during Februsry indiented the activity to be below

the detectable limit of 5 "8 uc

T BReAE

he latter fact was attributed to the

BT -
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Location

Wills Ranch -

100-B Area 181 Building
Allard Pumoing Stetion
100~D Ared 181 Building
100-H Ares 181 Bulldinv
Below 100-<H N

100-F Area 181 Buiilding
Below 100-F Area™

Foster Ranch =
Hanford South Bank
Hanford Middle -~
Hanford North Ban

300 Area . = .
Richland -
Hifhlands Pumoping Statlon
Pagco Bridszs (Kenn, Side)
Pasco Brian {Pasco Side)
Sacajawen Park i

McNarv Dam

Patterson =
Snake River Mouth
Yakima River Mouth

-G3 = HW-21214 -
TABLE I - e
AVERAYE ACTIVITY DENSTFY OF BROSS BETA ZMITTIRS
IN THE COLUMBIA RIVER
TYUaRY, FLERUARY, WMARGH
I951
Activity Density x 108 =
110_;:.00 -
_ _ Maximum
: Last Measurement
Januery Februsry March Querter Quarter This
Average Avernge Avernge Average Average Quarter L
25 5 <5 T «5- <5 S
12 5 11, F 9 8 20 e
126 13 76 T 77 35 342
96 55 43 = 65 83 7
105 151 1°4 = 127 111 260 P
198 344 261 T 267 239 805 .l
195 327 228 | 233 262 386 .
239 597 26l - 387 333 820
84 108 L1020 T 98 116 152 e
250 451 454 T 388 374 767 T
3C1 288 265 — 283 300 482 o
141 193 159 £ 164 110 281 e
19 171 1183 T 183 158 -3 2 —
1°0 189" 173 164 131 238 .
a7 212 88 . 123 23 536 . .
61 81 101 82 70 128 P
83 99 8¢ = 90 83 156
-—— —-— 863 = 63 ——— 105 R
———— 48 50 = 49 —— 77 7
—— 32 31 - 32 —-— "56
— <5 <5 = 5 - 7 R
5. <5 <5 = 5 -5 10 =

slightly higher flow rate of the Columbia River during February which apparently 'if;r

elimineted the back water effect previously moted at this location during periods

of low flow.

and the Hanford Ferry showed the activity densitv to incraase as the sampling pro-

Samdles obtained at represtntative locetidns between the 100-B Ares et

gressed down stream with an order of magni tude which wes representative of the =

effluent emitted from each of the nile areas located along this part of the river

nzar the Hanford Ferry and immedietslv below the 100~F Aresn.

The average activity

density of 3.9 x.10"8 o /cc found st the Honford south bank represented the loca- T
lp ’

tion of the meximum avernee activity for the neriod; one srmple obteined immediately

below the 100-F Ares which indicated 8.2 x 10~

i)

DECLAUU
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individual m-nsurement. The oredominsnce of thr bulk of the sctivity along the - T

south shore (Benton County side) of the Columbis River in the vicinity of the

Hanford Ferry was furthor confirmed when revicwine the résults obieined from the

analysis of samplés which were taken on the surfece of the river ot locstions along

the south bank, north bank, ~nd middle of the river. As-indicated in the past, the

activity density nlong the north bank of the river wns legs bthan half of that

observed along the south bank; current me~surements indicate the average nlong the

north bank to be 1.6 x IO'G‘Pc/bc as compared with 3.9 x 1076 pg/bo along the south

bank, - / / T
As the semrling rrogressed down stream, droreoses in megnituds of actlvity den-

sity which were either significant or arnproaching s.ignificance were observed at

successive monitoring loortimns. A% Richlend alongz the Benton County shore, the R
average activity densitv Qas 1.6 x 10—6‘P0/bc and wos repressntotive of a decrease® ..
by a factor of over three when compered with maximur aversge~ measurements at the foe
Henford Ferry. The decrrase noted over the °4 miles of river between Hanford and

Richland was attributed to the decay nf the shrrier half<lived isotopes along with A
a morg uniform distribution of the activity across the edtire surface and devnth of

the river, Sampling locations below Richlend and beyond-the project perimeter indi-
cated a ocontinuation of the decrease in activity density Which was m entioned pre- .
viously; additicndl factors which contributed to the over all decrease were the.
entrance of significant volumes of non-contaminated vater from the Yakima end Snake
Rivers. Samplineg™at each side of the Pasco~Kennewick Bridge indicsted & rather

uniform distribution of the activity densitv »f beta emitters; the averages were

82 X 10"7/pc/bc and 9.0 x 10”7/pc/oc on the Kennewick »rid Pasco sides, respecrively.

A comparison of the individual monthly averages obtained fr~m the samples which
represented these_two locetinns indiceted that the differegnce in msgnitude did not
excesd 2.7 x 10'7jpc/bo during any pﬁriod.' This small di}ference along with the

predominance of the hicher measurements- slone the Pasco §ide were in direct agree~

ment with similsr Te=surements obteined during the latter rart of 1960, Cess

IS 000 .-
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Previous ‘to 71961, a program inv-lvineg river ssmpling at remote down stream

] locations was conducted on a more or less spot sampling basis. The frequency of
» sampling did nnt appesar adequate when compared with the large variation in flow
rate of the Columbia River and when compared with the chenging operating conditions
. of the 100 Areas at Hanford, Selected locetions at Sacajawea Park immediately
below Pasco, at the site where MclVery Dam is being constructed, and at the Pattersou

Ferry were incornorated intns the weeklv semcline vrozram. Results obtained during
» February and March indicate that the activity density from sross bete emitters at T
’ these down stream locations was subject to very little vzriation on a month to

mmth basis. At McNary Dam, the aversge activity density during the quarter wes

4,9 x 10"7JFc/bc and 3.2 x 10'7/uq/cc at the Patterson Ferry. Individual monthly

averazes were nsarly identical to these values, -,

&'-'
&

X

A progrém which included the measursment of the asotivity density of beta emite
N ters which occur naturally in river water was inaugureted.at the mouth of the Snake

‘River during February. The results t~ date indicete this activity to average less
. than 5 x 10"8'yc2%c; the order of-khis acfzﬁity Ezicompéiable‘with that measured
at the mouth of the Yakima »nd in the Columbia River up stream from the Hanford

Works » ER ' = S

P

The effuct of the entrance of the w:ters of the Yokima River on ‘the dispersion

vattern of the activity density of bete emibtters in the Tolumbia River wes studied
2 during the latter part of Jarusry end during February. "In onz case, the depth
disversion nntbern ves estimsted by obteinine a seriss of semples at various depths
“ . from a cross srctin loostinsn nesr the Richlsnd Deck; a;similar study wss completed
%, 2t a location immediately below thu mouth of the Ynkima River which is approximately
two miles down stream from the former locrtion. Somples warse obteinsd ot verious
depths between the surface and bottom of the river and st a horizontal freguency
which allowed abaut 10 separ~te studies ~t wach cross s@ction looation. Roughly,

the denth studies were porformed at 200! inbtervals <oross the river. The two sur-

veys were completed on Janurry 23 ond 25; the activity in the river on these days

DECLASSIFIED -
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represented the operation fros~ four of the 100 Areas. T
Forty-ons somples wore obtained from the surv-y opvosite the Richland Docke.

The average nctivity densitv of gross betn emitt rs nt €his locasion whs 2.2 x 1076

Fc/bc; maximum méasurements were on the order of 7,0 x lD'G,yc/bc. The latter

mansurement wns unusurlly high when compersd with the bulk of the date; the majority

of individunl anslvses indiceted that th. aotivify donsi%y varied from 1.0 to 2,5 -

x 10™6 Pc/%o throushout this nortion of the strcam. Ani%stimatud iso~activity map ¢

(Pigure 16 ) based on the individusl mes- urements indicates that the activity den-

sity was rather uniformlv disgpersed throughout the entire croés-secfion‘qt this o

locntion, Messurements which indicated the activity den%?ty bo be greoter thnn

2.5 x 1076 yc/%ofvwre found in samples obt-in:d from smrll isolated arsas that

prevail near the -Franklin County shorc of th: river. The survey below the mouth of

the Yakima River Wns completed two dnys after the initisl survey. The averasze

activity density from gross beta emitters =%t this location wes 1.1 x 10"6‘po/bo;

moximum measursments wers sn the order of 1,5 x 10“6‘yd/bo with "ne rather high

result showing 178 x 1076 /uo,/icc » An estimated iso-sctivity map showing the distri-

bution of tha activitv density rt this loc~tion is presented in Figure 16. A oom-

parison of this portraynl with th~t »resented for the cross section above the

Yakimn River indicates thot thr bulk of th: sctivity has besn effectively pushed —_

townrds the Franklin County shors. N-glieible activity wns observed on the Benton

County shdrs vhere the water of the Yokimr ¢ntrs the CAlumbia, The result of this

survey indicntes thet the entronce »f the Yokima Fiv r rfeducsd the over all averege 7

activity in the Fiver by nmbout n frotor of 2; however, the mrgnitude of activity on

the far shore of .the riv r remainad &SSentia11y~the seme. as that above the entrance Co

of the Yakima River, A smnll rorbtion of the river wes innccessible to survey due —

to the turbulence of ths riv-r at the poini here the Inkima River onters the

Columbia; the trend of the results which represented ssmmples obtained near this

location would indicrte thet the nctivitv density in this rezion would be below T

or very close to the sensitivity limit of the rnalysis (5,0 x 10“8‘fc/30.) A
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compnrison of ths river denth, width, °nd activity d*strAbutlon prttirn as duturmlned

by the above two Burveys mnv be rev1bwad grophlcbllv bv referring to Fizure 16, R
which presents the results obtained from erch o the 2LOVE SUrvays.

On February 15, the disporsion pettern on the surface of the Columbia River was
studied in an arda between Richlend »nd the Pasco-Kennewick Bridee. This study was . _ .
oonfined to the rmrdiochemical nnalysis of surface snmpléé which were obtained at one
mile intervals throughout the course of the river; sppréozimetely 5 ssmples were %0
obtained from the surfece at each crnss section loontiO%.,The effect of tho entrance « -
of the Woturs of~thr Yrkima Rivir npneared verwy pronounced in this survey as the- SRS
result indicnted = meterial rcduction in the meenitude of the netivity on the

Bantbon County side of the river for a distence in excass of 7 miles down stream,
Beyond 7 miles, the effeot of the Ynkims Wiver did not dppear to be signifiocnnt,
Figure 17 : shows a lay out of » portion of-the river which wos surveyed and includes.
the individual measurement alonz with th. location from vhich the snmples were
obtained. The mignitude of activitv indicated from the;?esults of this swrvey
tended to essentiall¥ confirm the order of mrgnitude messured on the cross section
depth studies which ware comnleted during Jenucry of 1951. The results of eabh
of the two surveys tend t» bs s mewhrt in contr st with-similar gurveys performed
in th vast; the current survéy indicated thet the maenitude of aotivity on the
Franklin County side of the river remrined sssentially the same below the Ynkima
River ~s 1t ‘wms #bove the mouth, vherecs, nrevious survévrs tended to show that the
activity was affectively pushed townrd th Franklin Crunty shore and usually indi-
cnted an over all incrsase of mincr sienificrnce occurring »t this loecation,

Although the nctivity d-nsity messurements of the Survey whioh comprised the o

study of th: offect of the Ynkimn Rivor on the activity%&ensitv pattern were on v -
the order of lO"ﬁch/bc, the somewhnt hig@e; results obéérved during the Jonuary
study were due to the lowsr flow of the Columbin River durineg this period., The I
river flow at the time of the cross section depth studvf%uring'Jnnuarv wes 740,000

gallons/%eoond %hereas the flow rate ot the time of +the surface study during

R -
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February wnas 990,000 gallons/%eoond. o

. Radiochemicnl nnalyegis to determine the activity density of alvhe emitters from .,
Y uranium nnd/or plutonium in Columbia Riwvar veter indicsted the avercge to be less

than 6 dis/min/liter at each of 23 locations which were Z~mpled on a weakly basis.
v In four isolorted.cases, individuel srmnles indicated the sotivity demsity of alpha |
emittors to be ~m the order of 10 to 35 dis/min/liter; tﬁese mensurements represen=~ -
ted random locntions ~nd the vslues were not confirmed Yy subsequent sempling.
These rarticular results were attributed to cross—contemination in the lrborstory or

t5 an interchangd of semplis while in tronsit.

Nenrly 400 semples of mud were obtnincd from along:th- shors of the rivers near
the Hénford Works. The bulk of thesc srmnles ware obt:ined 2lone the Columbia River
between the 100~B Area and th: Pasco-fennswick Bridee; background snmples were

R obtained from that vortion of the Columbis Riv r above the project perimster in the |
2 vicinity of Wills Ranch and from two locrtions along the Yokimn River. Several new .~
w locations were added during February when the mud sempling progrnm was extended %o

. remote down~stresm locationgs along the Columbin River; & weekly sampling rrogram was
innugursted at Sacajawea Pork, Potteirson, and ot McNrry Dam. Background studies in

the lower Columbina River reginn wers evalurted from snmples obitainsd at the mouth

of the Sunke River.

“ Two semplos wers obteined each tims a locntion was_monitored; ons sample rep~  “T7

posioo=

regentrd the mud_rlons the edge of the river and the scgond ssmple wns obitained

i. from below the surfrce of the wetor »t a distence remogéd npproximately 5 to 7_feeﬁ_ N
v from the shoreline. The nctivity density of brts emitbgrs wns measured by mounting
one gram of dry mud 65_5 1" steinlrss steel olets 2nd qéuﬁting this material dixeéf@;h;;;
using mica-window tubes in which the window thickness ggernged about 3 mg/bmz. The
notivity density of alpha emitters was evalurted by ether extracting the previously
analyzed semple.mnd countins with a standsrd alrha counter. Specific mensurement

for the motivity density of uranium wns conduct;& on ni}rrquenoy of at least one

snmple per mmth from each of the routin sompling locations. The latter evaliations
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wers determined by the fluorophotometer method,

. A summary of the r.sults obtain:d from the anslyvsig of th. activity density of

¢ gross beta emittsrs in mud samples durine Jnnmsry, Fubruary, and Iiarch, 1951 is

prasented in Table II,

N T

“

TABLE II
RADIOACTIVE COVTAMINATION I¥ OOLUMBIA RIVE
JANUARY, P RU:R{, MARGH
17851

It

MUD SAMPLES

>

e w ]

BETA EMITTHRS - ACTIVITY DENSITY x 105
. ue/erem
Frtweriatmn et

x

bast Makimum
. Location B January February Morch- AQuarter Querter This
Average Averaq. Averess Avsroge Average Juarter

' Wills Ranoch, shore 1.6 1.4 l.4 - 1.5 1.3 2.8

5' out 1.5 1,4 1.0 = l.3 1.8 1.9

Allerd Pumping Sta. shors l.4 2.2 1.3 1.5 1.6 3.2

5! out 13 8.6 1.3 = 1.2 1.5 1.8

: 100-H Area shore 2.7 2.7 1.6 = 2.3 1.6 5,2

5' out 1.4 1.8 1.3 1.5 1.6 2.0

N Below 100-F Arsn shore 1.8 - 8.6 1.6 = 2.8 2.9 14.4

. 5! out 1.9 2.5 2.5 —~ 2,3 2.0 © 3.3

L. Richland Dock Shore 1.4 1.8 1.6 — 1.6 1.8 3.2

5! ouk 1.6 1.6 l.6° T 1.6 2.1 . 245

300 Area shore - 2,0 1.6 5.7 © 3.6 1.7 23,3

. 5! out 1.7 3.7 2.3 T 2.3 2.5 5.8

Pasco Bridge (Pasco side) 1.3 1,5 1.3 = 1.4 1.5 345

5! out 1.3 l.4 1.5 1.4 1.8 2.0

Paseo Bridge (Kenn. side) 1.3 1.9 1.7 1.6 1.6 3.1

5' out 2.3 1.4 1.4 7 1,7 1.6 3.9

Hanf'ord Ferry shore 1,2 2,2 3.1 = 2.2 2.3 5.0

5 out 1.3 1.8 2.2 7 1.9 2.1 4.4

Highland Pumping Sta. shore 2.3 1.8 2.3 & 2.7 2.0 4,2

. 5% out 1.5 1.5 1.5 1.5 2.3 1,9

' Bysrs Landing _ 3,0 2,2 1.2 — 2,1 -—— 2.9

. Sacajaveax Park 5L out - 0.9 1.4 1.2 ——- 2,2

S Patterson, 5' out - 1.1 1.1 % 1.1 - 1.7

MoNary Dem, 5' out - 1.5. 1.2 = 1.3 ——— 1.8

Y Snake River Mouth 5! out ——— 1.3 1.4 1.3 - 1.6
AN A comparison of the raesults summsrisz-d above with similar measurements obtained

during previncus periods indicnotas thnt the ~ctivity dendity of b tn emititers in mud
samples is ourrently on the same ordsr of mezunitude as tha® observed in the pasta

" In general, the magnitude of activity in wud obtained from th: shore of the river
did not differ significantly from thot measured in samnles which were obtained

below the surface of tha river. Also, the magnitude of :potivity measured in mud._
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obtained from locations at which the Columpia Rivr is_gpown to s oonbaminatq@,_did
not appear to be_materislly diff-rent then ths magpitude of the measurement which
represented background locetions. & comprrison of the rusulis on a month to month

bnasis indigatcd To significant trends,

A smnll isolated scum deposit wos observed in the vieinity of the Hanflord
Farrv on December 27, 1950. This foam-like dep~sit app§nrad 0ily and showed evi-
dence of nﬁssibi§ beina formed bv conl dust or snot qt.;ome loc~tion up stream.
Three samnles of this materinl were obtained; ~ne s mrie, which w-s cxtremely rep-
rgsentative of the oily tywe mrterial, showed m activitv densitv of bebte smitters
on the order of 1.7 x 10“3/pc/§m. The rmoaining two som les, which wer:: more repre-
sentative of . the foam like substance indic~ted octivity density of 2.1 x 1073
and 7.3 x 10“4’pc/gr1m, respectively, Although these riasults appeared to be abnor-
mally high whenApompﬂrwd with the nctivity density maaéérements in other solid
medin such as soil and mud, this order of magnitude w-s somewhat in agreement with
previous measurements verformed on samvies »f flontinqﬁﬁeterial taken from the sur-
face of the Coluﬁbia River durineg th~ summer of 1950, ;In csontrast to vrevious
observations of soum on the Columbin River, ths current condition was definituly .
confiined td a small region in the Hanford Arsa, wheress =11 findings during the
summer of 1950 rupresented conditionsg thet were found at many loentions along the
shors of .the Columbias River in the environs of the Hnnford Works,

Three mud snmnies were obieined from th: brse of Bonneville Dom nnd snalyzed

for the activity demsity of thr babts emittsrs and slphd. emitters from urenium and/br‘“
plutonium, The activity densitv of bet~ emitbeors in mud somoles was on the same
order of mapgnitude as th=t noted nt beckeround Eécatioﬁg aiohg the shore of the
Columbia River in the viecinitv of Honford Works; individunl mersurements showed

le4, 146, and 1.2 x 1076 pc/grqm. The aotivityﬁdensitgzof alpha emitters in the
7/

same samples wag less then 2 dis/hin/grnm. Onz somvle of algae obtained during

January indicated the activity density of beta emitters_to b: 3.0 x 10'6/po/gram.

The activity measurements performed on the sam~les of wwrious media obtained from
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Bonneoville Dam ware all on the order of mngnitude of bagipround messurements

obtained in the wicinity of Hrnford; sovernl snmples of .Columbia River water wers

analvzed and the activity density of the brta emitbters wrs less than 6.0 x 10-8

/uc/oc in every case. ‘ = -
4 y St T U
. Samples wera obtained at weekly intervals from the_rsw wnter supplies of the
i
r overrting araas of the Hanford Yorks. The raw water is originally pumped from the
i Cclumbin River a¥% one of the 100 Arens and after purifiontion 2nd chlorination is
A transported tn the reammining srass for ultimats drinkins rurpnses. A summary of
the results obtained “rom the radiochomical analysis fof the activity density of
the betn emitters in the raw water durinz the ncrioed Janunry, February, and March,
1951, is presentsd in Table III, - ' — . o
I*BLg III = s
» RADIOACTIVE CONTAMIN. YL ON ‘{_I\Lm;ﬁ;ﬁl‘f%ﬁ EXPORT LINE [
R JANUARY, FEBPUARY, M'RCH *
1951 - B
. BET: MNITTERS - ACTIVITY DENSITY x 100
c/ce Last Maximum B
Location - Januory FebruAry March Quarter Quarter This
. T Avarpge Averaze Avercge Average Aversge Quarter
183 Building 100-B Arsa <5 5 <6 = b 3 €5 o
183 Building 100~D Aren 19 17 8 - 14 12 29 a
183 Building 10C-H Aren 23 27 17 T 22 33 45
183 Building 100-F Ares 70 33 . BT _ 57 47 97 .
183 Building 10G=DR Area —— - <5 = 6 - 6 oL
283 Building 200 East Aren -6 14 . <5 = 8 8 280
?83 Building 200 West Arca , ] 17 <5 g 7 38 )
* Samnling wrs -inmnugurated at this loc~tion during iarch, 1951
g A review of the results summarized above indicnte that the activity density of
'_i, . beta emitbters in raw weter did n~t devirte from the order of mrgnitude expected.
when compnored with past dota, In general, the measurements summerized above werse
LA
Db nearly identical to those noted during the previous period.nnd were in ngreement

with the magnitude of results expectod during a period:in which the river flow of
the Columbis River remeined essentinlly ths same. As in the oast, the higher
measursments were obtained at the 100-F Aren whioch represents the most down stream

location from which tThe rew wnter ~riginated,
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The somoling of the raw water supplirs in the 200 Arans wns supplemented with -
a direct samwling vrogram in which samples wers obtainsd from the retention basins
in c¢nch of the separation arens. The activitv donsity oF botn emitters in the
water of the retention pond at the 283 building wrs barsly above the detection
limit of the annlysis. Avarage measurements during the querterlv period were
8.0 x 10"8_/110/00 and 9.4 x 10”8)zc/cc At the 200 East am@ 200 West Arens, rospect-
ivaly. The maximim measurements durine this neriod was 3.8 x 10”7)10/00 in a P
sample obteined from the 200 Wost Aras. The activisvy ms_ssurements which represen~
ted the rat:ntion bssin wer~ nnt indicative of any trend— or chnnge when compored
with previous analysis. Snnt mensurements for the scotivity density of alpha emite
ters in the raw water su-plies and r-tention besins of the 200 Areas indicated that
this averaged less. than 6 dis/min/liter throush-ut the psriod.

The sampling progrom at the inlet of the North Richland pond which represents
water which is ultimetelv used for drinkin: purpnscs and originntes in the Yakima
Rirer was ‘diséont_inued during the -earlv vart of fthe peri%‘d when the cold weather -
pravailed, The sampling program wns resumed during the Inttar part of March and

all results indioated that the activity density of beta émitters in this water

remained below the sensitivity limit of the annlysis (5% 10-8/pc/be.)

SECTION V. = o

(Please refer to Figures 14,
15, 16, and 17.)
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ACTIVITY DENSITY FROM GROSS BETA EMITTERS
COLUMBIA RIVER AT MOUTH OF YAKIMA RIVER

FEBRUARY 15 — 195 FIGURE —-17

YAKIMA RIVERy

HIGHLAND
PUMPING STATION

— L EGEND——

REGION IN WHICH ACTIVITY DENSITY
WAS <10 X 1076 wc/cc

VALUES REPRESENT ACTIVITY
DENSITY X108 pc/cc

COLUMBIA RIVER FLOW 990,000 . %ﬁ\F\ED
GALLONS PER SEGOND DEC B

|
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SECTION VU

el

RADIOACTIVE CONTAMINATION IN RAIN

The amount of rainfall measured at the Meteorology Tower near the 200 West
Area during the period January, February, March, 1951, wess 1.81 inches. This

amount of precipitation was considered normal for the period involved as it was

identical to the all time Hanford sveracge QS’tnbulated £6r 2 period of 36 years,
The current period was somewha*t in conmtrest to that of a yunr ngo when nearly twice
a8 much rainfall Wrs measured at Hanford, | | : |
Samples of rainfall were collected from 27 represenfative locations where
500 ml, collectinhX vesssls were placed, The activity derisity of beta emitters in LT
rain was svaluated by standerd techniguss ~nd the results were regarded as qualitae-
tive estimations S8f the neros$ol activity during perieods of precipitntion. The o !
number of samples_collected at individunl looations voriéd from 6 to 21; the latter
figure was. the number of samples. collected at the Meteoralogy st-tion where each
individual rainfall wes segregoted as an individu~l sample. In all, a total of
227 rein samples Wwere 2nslyzed during this perind, -
Table' I sunmArizes the rainfall data for the period drnusry, Fsbruary, and
March, 1951 as measured at the Meteorology Stntion nesr thr 200 West Aroa, Similar

dnta for 1949 and 1950 are included for compnrison,

TABLE I = o
PRECIPITATION WiASURID AT HANFORD ORKS : s

e t—_1e Srmt £ o v ot st — - ———

TTTANUARY, T¥ABRUARY, WFRCH, I951 T

units-inches
- Qunrterly
Your January Februrry March Total B
1949 0,13 0,68 1,12 1.93 :
1950 1780 1.08 0.87 3,73
1951 0,84 0,21 8,46 1.81

In general, the average activity density of bete emittzrs in rainfall was less
than 1.0 x IO'G‘Po/bo at locations along the nubside of the project perimeter: in

contrast, the averags aoctivity density measurzd in semplEs collected inside the

/
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separation arseas fnnged from 3,0 x IO'SIpo/bc to 8,0 x 1075 ue/cc. The higher




Benton City, Pas®o, nand Richland, The notivity density of beta emitters messured

wm, DECLASSIFIED | o

results tended to prevail insidd the 200 West Ares o r-nitoring looations which
wers approximately 5000' and 8000! southenst of the stack. The moximum measurement
of 4.4 x 10“4/pc/bc wﬁ;-oﬂserved in a‘samplé collected 2500' southenst of the 200
Wost Area stacke The region in which the maximum measurfements prevailed was nearly
identical to the locations at which the meximum deposition of I-131 was noted

during the period, (Fisure 6, Section IT,) o=

Sixty-nine rain ssmples wnr@'colleotedAin the immeééate anvirons of the 1000 =~ .- -
Arens. The activity density of beta emitters in these semples wos negligible and
averagad less than 1,0 x 10“6/yo/bc, %t eoch of 7 loontions., The monitoring loca~ "~
tions in this group included the construction zones of White Bluffs, and Hanford

101 Building. — - : : = . — - P

Forty samples were collected from locations adjecent to the project including”

in samples obtained from vropulated regions nverasged less than 1 x 10~6’po/hc with

maximum measureménts on the ordasr of 4.0 x 10‘6/po/%c observed at North Richland -
and Richland., Monitoring of rainfall was continued in most of the construotion

zoncs cn the site., Meximum mensurements obtained from samples colleoted in conm

struction zones wore noted st the Redox Aren and at the Batch Plant which is lécated
between the scparation areas. Individuel seamples from &nch of these loentions
indicated: ths activity density to be 1.3 x 105 /Jo/cc and 6.0 x 1076 }10/00; how=

ever, the svyrage at ench of these loceti-ns during the auarterly period was

3.0 x 1078  pro/ocs

Table Il summnrizes the rssults obtoin d from the messurement of the activity

density of beta emitters in rainf<11 nt the various locations. Figure 18 is a

location map showing the places where rain collectors wére established.

DECLASSIFED
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ACTIVITY DENSITY FROW 5ROS "BATA EM*TT&RS IN RAIN

Location

In 200 Egsg*érea‘
2507 Enst OF Stnck

2000 fast of Shack

750! SE of Shaock—
3600!8E of Stack™
Summary

In 200 Wbst hres =
TOOCTY "Eof Fiock -
7000 £ of Strex .
$0Q0! SE of Stack
4900 S of Stnck
Redox Area -
Swoamary -

100 Area dnvirous

100~ T
100-DSW B
100-FSW =
Hanford 614 Bldg.

Hanford 101 Bldg.

thite Bluffs -
100-HSE ! =
Suamary

Perimeter Locations

RichIand - -
Prsco H& R
Benton City
Riverland. -
3000 Area. North _
Summary

Intermedicte Locations

Route 4S8, Mile 6
300 Aren 614 -
200 North 614
Gable Mountain
Batch Plant ="
622 Building
Summary

Number
Samples

ghn:ococnoo‘

OO0 0 o

2

80

JANUARY, FEBRUGRY, WORCH, 1951

HW-21214

Activity Density x loslpo/bo

<1

Mnximam

Average

<177 .

ﬁi ANN
T PRSI W

A

Wl o1 o

———

* Unusually high result for loc~tion; not confirmed by recount or deonv and mey

be dus to laboratorv contomination.

ey

A program was initinted during this period for evaluating the activity density

of alphn emitters in large volume collections of rainfall.

The roofs of several

reopresentative buildings at which the wni-re-shed ranged.from 600 to 1600 square
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feet have been enved and large vessels have been instnlled for the colleetion of
the wnter shed., Preliminary messurements hnve indicnted éhnt volume collesctions on
the order of 50 to_75 gnllons are available in this mnnner. To date, four lerge
volume samples have been analyzed for the notivity density of the alpha emitbter of

uranium and/or plutonium; the results to date are not conclusive; several refinements

and modifications in the methnd of annlyses for large volume rain samples are ocur-. =

rartly under w-y td. give relinble dato with extremely low Sensitivities.

SECTION VI -

(Please refsr to Figure 18.)
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SECTION VIT =

N -

RADIOACTIVE CONTAMINATION IN DRINKING WATER AND TEST WELLS - -

Samples of drinking water supplies were obtained from representative locations
on and adjacent to the Hanford Whorks. These samples wer® enalyszed for the activity
densityiofgross beta ewitters end for the activity dsnsﬁty of alpha emitters from :
uranium and/or plgtoniuﬁ. The two main sourcasvof acti&ity ﬁhich could enter .
drinking water supplies as a result of the operation of Hanford Yorks were the
radionctive sffluent discharged from the pile ereas into the Columbia River and the o
open and cribbed waste arens which are located within the operating areas. In- o
addition, the radiochemical snalysis of samoles of drinkine water were performed
to evaluate the magnitude of naturally oocurring uranium, radium, and radon.

During the period January, Februsry, Msrch, 1951, over 700 samples from various
drinking water supplies wers sunalyzed. Six hundred and ¥twenty of these samnles S
were 500 ml. samvles and the remainder were 172 liters in%volume. The lerge volume

samples were anal?zed primarily to det.rmine +the sctivity fensitv of alphe emitters

- = i

of uranium and/bn?plutonium; the smaller volume snmoles Wore used primarily to eval~

unte the activity density of the beta emitters.
The frequency of sampling the verri~us drinking v~ter supplies varied from
dailv to monthly. The frequency for a given location was based on the curreﬁt
trend of the activity density measurement, the location &f the woll, and the pro-
bability of conltamination. A small decrease in the tota{ number of well samples
*nalyzed during this perind wes necessitated by limited Egboratory facilities for

.

a short interval Buring the ouarter.
The activity densitv memsurements summrrized in this seotion were accomplished L
according to procedures identical to thosa,used in the past; these procedures were
described in detail in previnus publicotighs.(a) -
The results obtained from the rediochemical annlysis of drinking water supplies

for the activity density of alrha emitters indiceted th~%¥ the locations which cone

tinually showed. activity above the sensitivity limit of dn individual analysis

DECLASSIFIED -~
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(grenter thon 6 dié/hin/}iter) wers ¢ nfined to wells locéted in the general region

of Benton City and Richland. The activity density of the_alpha emitters measured
in samples for these two regions wes consistent with obseﬁ#ations made during the

past. In nearly évery ocasc, the alrha emittar in these samples was found to be

that of uranium, which apparently occurs naturally in this area. In several iso=I0 ~

lated cases where the activity density of alpha emitters was not aoccounted for as
uranium, the small deviations werz attributed to normal v;riations encountered in
laborstory proceduTes and samnling techniques. -

The maximum agtivity density of al-ha emitters was again found in the Benton
City region; individual samnlag fr-m the Benton City “tore and Benton Citv Water
Company wells showed 40 snd 38 dis/min/liter, respsctively. The overage activity
density of alpha gmitters in these same locsti-ns wns 22 Bnd 24 dis/hin/iiter,
regspectively. Msasurements for uranium by the fiuvorophotometer method indicated
an average of 14/pg U/1iter et the Benton City Store and:iG/ug U/liter at the
Benton Citv Water Company supoly. The meximum messured valus was 4l)ug U/iiter at
the Benton Citv Water Company well. - o

With the excaption of one or two individual samnles,=the activity density of
the nlphn emitters measured in the wells of the Richland:éystem was congidersbly
lower than that found in she Benton City region., 8Six of fhe Richland wells showed
vositive alpha activity in which the acbivity density renged from 7 to 14 dis/ﬁin/'
liter; the latter value revwresented Richlend well #4 vhich rlso showed the maximum
inoividual measurement of 39 dis/min/liter, All 6f the Richlend wells showed
teace amounts of Granium durine the neriod; the svernge ursnium content wns on the
order of S,Pg U/l;ter with meximum meesurcments »n the nﬁ?er of 14/pg U/1iter. The
values summerized above for Richland and Benteon Cityv were nearly identical to those
found during previous periods.

During February, & sampling prooram which included €the drinking water supplies

at Sacajawsa Park and Patterson wss initinted. The results of the radiochemical

analysis for the actividy density of alphs emitiers at these locetions indicated

DECLASSIFIED | -
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averags on the order of 13 to 16 dls/ﬁln/llqu, Thé maximum measursment was
25 dis/ﬁin/iiter measured in o sample obtained from SacejaFea Park.
Table I summarizes. the locationg at which the 500 ml.:éamples indicated the '
nctivity density of alpha emitters to be above the detoctabls limit of 6 dis/min/
liter throughout the period January, February, March, 1951,
TARLSE T = . - T
ACTIVITY DENSITY LN DRINKING WATER T

" JANUARY F4BRU,RY MARCH
1951 B}

500 ml, snmoles - - B o

Location = Ether Extraction - Fluorophotometer B
‘No. dis/min/liter No. ng U/liter - A
Sampies MaxTmm  Avars e Snmpies Maximum Average -
Richland Well 2 = 8 12 7 . 3 9 5 C
Richland Well ,‘{4 o .39 .39 14 - 40 10 8 g
Richland Well 312 - = . 9 . J15_ . 8 - ) 6 3
Richland Well y13 ~ 15 19 10 . 15 7 5 .
Richland Well .;fl4 — 11 16 7 13 14 6 -
Richland Well -8 = 4 15 9 5 6 3 _'
3000 Aren Wall "C" _ 9 15 6 I0 3 2 B
Benton City Store 13 40 g2 13 23 14 LT
Benton City Water Co,. 13 38 24 Iz T 41 16 . o
Cobb's Corner . 13 . 16 [ . 14 7 3 o
Sacajawen Park* = 8 25 13 v — —-
Patberson* 8 22 18 T ) -
251 Bldg. Sanitery 13 31 7 iz 3 2
Byer's Landing* ) 2. . 7 8 - -— -

» Sampling at these locations was inaugurnted during the month of February.

Figure 19 is agraphic rortrayvsl showing the avarage avtivity density of alpha
emitters in the wells of the Richland systom and inoludos & mnap showing the loca=
tion of these wells in the city of Richland, In addition %o those locations
smarized above, several individual samoles from random wells indicated trace
activitv density of alrha emitturs. In the majoritv »of ciﬁes tha presence of this
activity was nnt comfirmed by res-mples. A comolete tabulation of the activity
density measurements for those locations which indicented frace amounts of alpha
activity at any time during the period January , Fsbruary, snd Maroch, 1951, is
presented in Tables II and III, Trble II summarizes the rcsults from the analysis” S

of 12 liter samples and Table III summarizes +the results dbtained from the analysis

e RS s
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TABLB 1T Z e
SUMMARY OF ALPHA EMITTFRS MBASURZD IN DRINKING WATER e
12 LITER SAMPLES T
Activity Den81ty-un1ts-dis/m5n/llter
JANUARY, FLBRUARY,MARCH '
19561

Location — Number o
Samples Max1mum

AVGI‘&EG

|

:'|
|
3
b

Foster Ranch

Richland Well /2 -

Richland Well #4 .
#5
#

ot
i—'O}l\)
A
oo

g..

Richland Well
Richlend Well
Richland Well 13
Richland Well #14.’_'_
Tract House J-8857
Hanford Well #1
Hanford Well #4 _
Hanford Well #7, San.
3000 Arca Well "aA"

3000 Area Well "BY
3000 Ares Well "C®
3000 Area Well "E"

3000 Area Durand #5
Columbia Field Well "A"
Columbia Field Well "BY
1100 Area Well #8
Benton City Store
Benton City Water Co.
Cobbts Corner :
Enterprise
Kennewick Standard.Statlon
Midway

Wills Ranch

P-11 Well -

Pistol Range B

White Bluffs

261 Building San.

™o

[V RN BESE RETN
Ty
[

Y

H
KT
AA
B NN WWUNDNODNODOH LW NI D U D
I

L RRRL]

INTREN

ATy

)
"

DN
b s
NN

by

N
[ab]

ey

WOV OMNDRWN IO B DN D
A AN
V]

<2 i

e

mqmﬂmmmmmmmmmmm:qmmab@m»&:om»::s—-'woa@m

N0 O i
(&)

Figure 20 illustrates the locations from which the samples tabulated in Tables L

II and III were obtained. - -
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SUMMARY OF ALPHA AND BETA EMITTERS MPASURAD [N WATER SUPPLIES

500 ml, samples
JANUARY, F&BRUARY, MARCH

it Ell

T95T )
Number Alpha Bmitters - Beta Emitters T
Location . . = Samples Activity Density = Activity Density x 108 e
dis/min/liter c/cc
Maximum — Aversge  Maximum Average
Fogter!s Ranch - 13 5 <? % 2 <l
Headgate Well . 12 7 <2 - 1 <1 e
Richland Well #2 = 8 12 .7 = 2 <1 T s
Richland Well 4 . 39 39 14 = 1 <1 .
Richland Well #5 = . 11 8 4 3 <l C
Pichland Well a2 = 9 15 8 = 2 <l :
Richland Well #13 _ = . 16 19 10 = 2 <1 —
Richlend Well 74 _ =~ 11 .16 7 - 6 <l
1 Richland Well .#18 = 4 15 9 = 1 <l o
Tract House 'J-685 = - 8 9 T4 = 2 <1l T
Hanford Well # - | 11 18 5 T <l <1’ -
Hanford Well #4  © 1° 5 3 = 4 4
Hanford Well #7, San. 17 6 3 - 5 <1 o
5000 Area Well A" 11 8 3 = 7 1o L
© 3000 Area Wsll "B" = 4 7 o= <1 <l -
, 3000 Area Well "C" - 9 - 15 6 = 4 <1l S
., 3000 Ares Well "E" = 8 T8 5 1 <l S
3000 Area Durand #5 12 9 5 = 2 <1l -
Columbia Field Well "A" 1° 12 a ¥ 4 4 o
Columbia Figld We1il "B 12 8 3 0= 1 <1 D
’ 1100 Area Well #8 9 1° .5 = 1 1. T
Benton Uity Store Well 12 40 -2 T 4 <1 L
Benton City Water Co. 13 38 24 = <1 <l e
Cobb's Corner = 13 16 6 = 1 <1
Enterprise Well = 13 8 ° 4 <1
Kennewick Standard Statlon 13 9 3 1? B T L
Riverland ' 13 4 <2 6 <1 P
. M3 dway ' - : 13 7 < 1 <1 .
Lower Knob =z 11 8 3 = 1 <1 !
+  Wills Rench 11 6 <2 <1 gl .
«  P-l11 Well | A 10 7 3 2 <1
Pistol Range = ' 1? 9 - 5 - 3 <1 o
a  Vhite Bluffs Ice Honse 1? 8 3 = 20 ;i e
* " Pasco Filter Plant San, 1° - -— = °4 15 et
Pagco Filter Plant ™ A - ) o
‘L First Backwash 11 ‘ - - = 128 27
- @ Redox Administration Building 10 -7 -2 F 9 3 )
' 251 Building Sanitary ' 13 31 7 = 1 <1 e
Byers Landing - T 2 7 6 = 2 <l L
- 300 Area Sanitary 2% - 12 4 - 1 <1 e
- 200 magt Sgnitary -~ 1° 3 <2 = 8 <1l
?°4-B Bast Senitary 1 2 2 = <1 o N
. 200 West Senitary ™ 10 6 <« 6 -
100-B Senitary = ' 13 3 «2 <1 <1 .
100-D Sanitary N 12 " o9 8 2
JLASSIFIED |
DECLAS [
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TAMIE TIT (oont't,) =
SUMMARY_ OF ALPHA AND BETA EMITTERS MEASURKD IN’WATLR SUPPLIES
- 500 ml, samples _
JANUARY, FTEBRUARY, WMARCH =
. B 1951 -
Location . = Number Alvha Emitters = Beta fmitters -

Samples Activity Density ~ Activity Density x 108
dis/min/Iiter - c/cce
n . Maximum Averagg - Maximum Average __

100-DR Sanitary - - 4 2 <2 8 3
100~F Sanitary — 13 15 K 3 = 13 8
100-H Sanitary =~ ™ 13 17 3 = 9 3
Sacajawea Park . 8 25 - 13 = <1 <l .
McNary Dam —_ 8 21 3 9 5
Patterson - 8 22 16 — <1 <1
Plymouth — 8 11 4 = <1 - <«
Prosser B '8 7 LP= & 1

k

Fluorophotometer analyses to determin

@ the presence of uranium were performed

on samples from the locations sumnarized in Tebles IT gyg III at a frequency of

at least one analysis per month,

In general tho activity density of uranium wes

less than Z}Jg U/1iter in all samples; however, several sar%oles indicated results

on the orjder of 2 %o 8 }.u;' U/liter.

random locations and Wos not confirmed in moro than one sa

during this period, =

The latter order of ma

||F

nitude appeared at

Si'll i m'

Control sempling at ons of the Richland Wslls wasg maintained throughout +the

period to determine the daily trend of activity in this well.

The annlysis of 39

samples obta.ined from Richland Well #4 showed BN DVuIage act:.vzaty density of 14

~
1)
& small increase wheid comparcd to the provious Fuarber;
£
"+ was 10 dis/min/Yiter’ Zincluding a maximm of 23 dis/min/llter.
¢ consecutive quarter during which the
| inorease »t this comfrol location, During

. of 1950, the average activity density of alvha emitters was

average activity dens).ty of urenium during

compared with previ “us measurements which w

JECUSSFED

dis/min/1iter including a maximum of 39 dls/mln/liter.

These values represented
the:average at that time

This was the second

aotivity density of alf%a emittors showed an

Hhe period July, August and September
6 dis/min/liter. The
the current nerlod was 6 pg U/liter as

©ore mm the order of § to 4 pg U/liter,

S——y

ple for a given location
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Ag in the paét, radiochemionl analysis for 'the acti%ity density of beta emitters
in drinking water supplies showed that thec avernge activiiy density did not exceed
5,0 x IO'SJPc/bo é; any location except those which utiliZe the Columbia River water
98 their source of supply. Drinking water supplies which indicated vpositive aver- R
nges during this .quarterly period were K-nuewick, White :Bluffs, Pasco, McNary Dam,

and 100~F Aren Sanitary WNater., The maximum sverage was observed in the Pnsco sanie

tary water 'which averaged 1,5 x 1077 pc/bc including A maximum memsurement of . . 7
2.4 x 10“7'Po/bc. In general, the magnitude of the activity density of beta emitters
in the drinking water supplies mentioned above bafely exceeded the sensitivity
limit of an individual annlysis (5 x 10-8 Pc/bo.) Table -III summarizes the results
of the beta measurements at all loentions for the period_ﬁanuary, February, March,
1961, In comparison to past data, these results wers nof indiocative of any chonge .;
or trend in the magnitude or extent of this activity,

Weekly sampliniy at the Pasco Filtretion Plont ineluded the radiochemical anme
lysis of the activity densityv of beta emitters in the v-rious media through which
the Columbia Riwvsr weter posses previous bto consumption in the city of Pasco. = R
Samples of sand obtained directly from the surface of thé filter beds showed an
average activity density of 2,4 x 105 fo/éram. The meximum measurement was 8,0
x 107 5‘Fo/gram, however, this value wes congider-bly hlgher than the next highest
value which was 4.7 x 10~9 Pc/éram. Very little trend was noticed when comparing
the monthly averages for this snalysis during this querter; values of 3,0, 1.2, = -

and 2,9 x 1079 we/gram represented the averamges for the months of January, February,

'l

and March,1951l, Samples wore collacted from the moterial which wns flushed from
the fildter beds at the time of the first buckwnsh; these ssmples conslsted of the
first backwnsh water along with the fine silt~like merterial which the filter basins
retain from the filtration processes. The samplos of this maturinl were filtered .
in the laboratory_previous. te rndiochemioal analysis. The results of this enalysis
indicated that the major portion of the activity was retained in the solid material

2nd that the activity indicated in the liquid vortion of F£he sample was comparable

NEC ASSIFIED
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in magnitude to that normally found in the Pesco_sanitary wonter. Ten samples of

. the filtered material showed nn avarsome of 3.6 x 10“5}Fd7qum including a maximum
® measurement of 1.6 x lO‘zlpc/hram. The latber messurement which was approximately

3 times greater than any previous velue €ar this mriterisl was indicated in a sample

%Wﬁ obtained »n February 14; except for this ons high rcsul@i the:monthly averages of i
': 2.5, 544, and 2.4 x 10'3}uc/érnm dﬁrinq Jnnuary, February and March were not indi- ‘iii
K cative of any sidmificant trend. The filtrate, or liquid portion of ths backwash, -
AW showed 2n evernse activity density of 2.7 x 16”7‘pc/bc including a maximum measure-
& ment of 1,3 x 1075 Pc/bo. These values were within s factor of 2 when compared T

with the activity density measured in the senitary water as it leaves the filter

plant; 12 samples of the latter type indicated an average activity of 1.5 x 10~7

/uo/bc. - , i R

» —
A

Mensurements to determine the activity density of naturally ocourring alpha

» emitters were performed on spot samnles obtained from the drinking water supplies in
Sunnyside, Yakima; Wapato, and Toppenish, The nverasze a;tivity density of alpha

emitters  from uranium and/or plutonium was less than S_Jis/hin/litpr at these locaw | _

tions. ) ) -

Naarly 300 samnles weres obteained “rom test wells oﬁéand immediately adjacent to
the Hanford Works. One hundred and fortv-eight of thess samples were 500 ml. in
volume snd were analyzod for the sctivity densitv of alphz and beta emitters, The
. remaining samnles were of 12 liter volume and were snalyzed specifically for the

activity density of alpha emitters of uranium and/or plutonium,

*. The four 200" Area wells continued to show the presence of alpha cmitters on

‘. the same order of megnitude ns observed during orevious periods. In general, the

. avernge activity density of alphe emitters in these wells was on the order of

“ 100 dis/min/liter; well #2 indicated the hishest sveraze activity density with a T
] value of 116 dis/min/liter. The maximum meéssurement wns_ 260 dis/min/liter as

4

sampled from well #4. The activity density of orincipelalpha omitters in the 300

Aren well system was identified as uranium. Wells 72 and “4 which indicated the

DECLASSIFIED | -—
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maximum activity density of nlpha emitters showed an aversze of 67 and &9 )1g; U/liter.

v Maximum urenium measurcments were on the order of 100'}.19,' Ii/liter.

. During this period, samnling wns inaugurated at the 300 North Aren Yell, which
is located adjncent to & wnste disposal aren inteo which waste from the 321 bullding

-3 is placed, A total of 10 samples wag obtained from this locetion and anmlyzed for

the activity density of alpha emitters and the alpha emit’gers from uranium, The

results showed considerable veriation within samples; however, it was indicative

"4
v
\,‘1 that this well may possibly be the most contamineated well on the site, Maximum

. uranium measurements were in excess of 1400 18 U/liter ond averaged 633 )Jg U/liter,
Table IV summarizes the results obitnined from the messurements of the activity
t -
density of alpha afid beta emitters irn all test wells which indicated nctivity in
ony individual sample.
. TABLE IV
SUMMARY OF ALPHA AND BETA EMITTERS MEASURED IN DnINMNG WATER SUPPLIES
; , TEST WELLS -
- 500 ml, S ¥PLES -
JANUARY, FEBRUARY, MARCH ~
I551 -
Location - Alpha Emitters T ‘ Beta Emitters
T ; KoEivity Density -  Aotivity Density x 108
dis/min/liter c/00 ,
Samples MaxcImum T Average Maximum Average .
300 Area Well "1 = -1 123 : 82_ 2 1oL
300 Area Well 2 = 25 - 187 116~ 4 <l .
300 Arsa Well *3 24 135 48_ 8 1
. 300 Area Well ;4 = 12 260 1057 3 <l
300 North Ares 10 - 731 313_ 4 <1 . .
: B-Y Well .. ' ) 13 10 ) 6. 1 <1
Snively Ranch : 2 2 <2z 6 3
Rattlesnake Spring 2 6 32 <1 <1 -
¥4, 200 North Well 46 - . 7 15 5_ 2 <1
. McGae Well 13 7 <2 5 1
. Ford Well - - - .13 .10 . <%= <1 <1
. Meekor Well - 13 12 ~ 3 2 <1

In addition to the ssmpling of established drinking Feter supplies and test
woells, as summariged previously, random samples were obtsined from manmy of the
construction area Jdrinking supplies and from various irrigation ditches which

meyy possibly provide water for subsequent drinking purposes. The activity density

DECLASSIFED T
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from alpha and beta emitters in these supplies were oonsistently below the detect~ o

2 -

able limits of 6 dis/min/li'ter and 1 x 1078 }10/00, rospactively.

SEGTION VII

I

¢

(Please Refer To Figure 19.) -

o H, J. Paas amd W, Singlevich
HEALTH INSTRUMENT DIVISIONS
DEVELOPMENT DIVISION
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AVERAGE AGCTIVITY DENSITY FROM ALPHA EMITTERS
RIGHLAND WELLS
JANUARY—FEBRUARY— MARGH

19 51 FIGURE — 19
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