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ABSTRACT

SECTION I: RADIOCACTIVE CONTAMINATION IN EFFLUENT GASES

- . _Pageld

The combined average 113]L emission rate from both T and S
Plants this quarter was 1.5 ¢/day with the maximum rate of eniission
being 7.9 curies at S Plant during a 19 hour period on October 29,
Comparatively low ruthenium emission rates from the 291-S stack, noted
during Septémber, continued into the present quarter when average
emission was less than 2.3 x 10™“ ¢/day including a maximum ®f 0,43 c/day.
The second highest tritium oxide emission rate of 1954 was observed at
the 105-D Area where 2.2 c/day were emittéd during December. Avera?ge
values of C** emission rates were below thé'detection limit of 4.5 x 105°
c/day at all reactor areas this quarter. Aveéerage émissionof T.3 x 107 _
curie of S35 per dag from 105-F continued to be relatively high although
average values of S 9 emission rates at 105-B and 105-DR Area stacks
this quarter represented the highest values found at these facilitiés
during the past year. Reversal of the decreasing trends noted last ‘
quarter in the average emission rates of alpha and beta particle emitters
from the reactor stacks raised these values to the order of I to. 5 x 10~
curie of alpha particle per day; these values were of the same orders of
magnitude as those noted during the second quarter of 1954, )

SECTION II: RADIOACTIVE CON'TAMINATION ON VEGETATION

Page 21

Significant increases. in the deposition of 11_31 on vegetatioil were
noted during November and December when vegetation having 13
concentrations above 5 x 106 pnc/g covered areag of 150 and 60 square  _ .
miles respectively; the area off-site where the I"°* on the vegetation
exceeded acceptable limits of 1 x 1079 pe /g was less than one sguare

mile during each of the three months, Non-volatile beta particle

emitters on vegetation increased significantly during the last two months

at locations throughout the Pacific Northwest; specific analyses indicated

a source other than Hanford. Concentrations of alpha particle emitters

on vegetation were within normal limits,

DECLASSIFIED
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SECTION IIl: RADIOACTIVE CONTAMINATION IN THE ATMOSPHERE i
| — - _ Page 33.

Dose rates measured by Victoreen Integrons increased fo average ~
values ranging from 1.1 to 5. 9 mrad/day in and near the production areas.
No significant changes were measured by detachable ionization chambers
in the average dose rates present at stations outside the manufacturing
areas and in residential areas. General increases were measured in the
activity density of filterable beta particle emitiers in the atmosphere
where concentrations averaged between 7.5 x 10713 imc/ml and 1.8 x 10712
pe/ml at residential locations and between 1.2 x 10712 uc/ml and 1. 6 x 10712
pe/ml near the separation areas. -Higher tl’ikéln norinal concentrations of _
radioactive particles continued to be noted at nearly all sampling locations
near the separation areas. The average concentrations measured at
locations off-site increased si%xi'ficantly and ranged from 0.06_to 0.32
ptle écubio meter. Airborne I concentratipns‘ averaged less than 0.3 x
10712 ¢ /ml"in residential areas and averagéd less Than 0.7 x 10712 yc/ml
at all locations near manufacturing areas. The activity density of alpha
particle emitters in the atmosphere was normal during the quarter,

SECTION IV: RADIOACTIVE CONTAMINATION IN HANFORD WASTES

- T Page 45

The activity of beta particle emitters discharged to the Columbia
River from reactor coolant water retention basins averaged between
12,000 pc/sec and 19,000 pc/sec from each area. Trace quantities of
alpha particle emitters, uranium, plutonium, and peolonium continued
to be found in the individual samples from the retention basins in each
area, I3l discharged to the river from the Animal Farm averaged 60
pe/day in OTtober, a factor of 2 increase above normal; November and
December values again averaged 28 pc/day. Relatively large fluctuations
noted in contamination measured in 200 Area and 300 Area waste sources -
were consistent with previous observations; no significant changes in
activity density were observed in these wastes. Abnormal ground
contamination continued to exist in the project and in the local environs
with some increases noted during November and Decémber in the
vicinity of Redox.
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SECTION V: RADIOACTIVE CONTAMINATION IN THE COLUMBIA

RIVER AND RELATED WATERS . | .. Page 57

Seasonal decreases in the flow rate of the river and incteases in
the concentration of beta particle emitters in the reactor effluent water
resulted in two-to four-fold increases in the activity density of beta

. particle emitters in the Columbia River between the reactor areas and
. McNary Dam. Average river flow rate during the present quarter was =
“ - 6.0 x 10V gps compared to an average of 1. 8 x 106 gps during the previous

quarter. Maximum activity density of beta particle emitters if the

river was again found along the south bank of the Columbia near the _

" a Hanford Ferry; average and maximum values for this quarter were 2.0 x -
1072 and 3.8 x 107 pe/ml, respectively., Trace quantities of beta particle
emitters detected in the river between McNary Dam and Portland ranged

¢ from1.0x1078 to 1.6 x 107 pe/ml; the maximum measurement was again
located in the Maryhill-Arlington region. || = - T -

Activity density of alpha particle emitters in the Columbia River
averaged at or below the detection limit in all samples except those _ 8 -
. collected below 300 Area. The average for this location was 320 x 10
pe of alpha particle emitters per ml of river water, with a maximum of
1.3 x 107" pc/ml. Increases in the activity density of beta particle -
~ emitters in raw water samples were associated with increased river -
activity density; maximum values of 3.6 x 10-6 pec/ml were found at 183-D,"

183-H and 283-E during the present quarter. - :

SECTION VI: RADIOACTIVE CONTAMINATION IN RAIN

L]
i

Page 66

The average activity density of beta particle emitters in rain was

below the detection limit of 1 x 1079 pe/ml for most of the stations except
o those located in the 200-W Area where a maximum<Toncentration of 3.2 x ~ =~ -
. 1079 pe /ml was obtained at the Redox Station. All other concentrations '

were compatrable to those observed during the third quarter of 1954, -

o DFCLASSIFED
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SECTION VII; RADIOACTIVE CONTAMINATION IN DRINK[NG WATER
SUPPLIES AND TEST WELLS _ . Page 69

Average concentr 51t1ons of alpha partlcle emitters exceeded the
detection limit of 5 x 10™Y pc/ml in samples ‘of drinking water collected
from two Richland wells, two Benton City wells, and from sources at
Sacajawea Park, Paterson, and 3000 Area Well #F, Maximunt concgntration
in an individual sample collected from a Richland well was 2,8x 10 ° pe/ml
which is well below the maximum permissible concentrations of plutonium
or uranium in water. Average concentrations of beta particle emitters
in the drinking water supplies originating from rivér water purified in the
100 Areas inéreased significantly during the quarter due to decreased
dilution of the befa particle emitters in upstream reactor eifluent water
by the lower flow of the Columbia River, Concéntrations of befa particle
emitiers in water enterin 6g the Pasco Filter Plant increased by over a
factor of two to 3.0 x 1075 ue/ml; efficiency of the filter plant returned to
normal to give an average c %centratmn of these ernitters in the water _
leaving the plant of 4.3 x 107/ pe/ml. TUnexplained increases in concen-
tratioms of beta particle emitters were noted:in several test wells but
more recent samples have shown normal content i

(495700
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INTRODUCTION' -
i -

g

This document summarizes the results obtained from momtorlng

T the HAPO environs for radioactive contamination durmg the pemod -

- October, November, and December, 1954, Regmnal Monltormg (formerly

] Regional Survey) forces collected the necessary samples accor“amg to

g procedures outlined in previcus documents of this ;rles (1, 2,3) The
Radio~Analysis Laboratory (formerly Control Laboratory) of the Reglonal
Radiation Measurements Unit (formerly Control Umt) analyzed these N
samples according to procedures outlined m the standard laboratory :

manual, “) Radiation Measurement Evaluation (formerly Control Services)

.
4

forces correacted the counting rates from these analy _yses for geometry,
back-scatter, air-window absorption, source size, self absorp’uon o
. chemical yield and collection efficiency using faetors descrlbed in previous
reports, (5,86,7) Additional corrections for decay were applied. to those —— . =
. samples in which significant amounts of shor't half-life beta particle emitters
were found. The findings obtained from analyzing the direct samples
were supplemented with readings obtained from portable and fixed

instrumentation,

The final results for the quarter are presented in Sectiohs I
through VII which are written by various members of the organizations :
responsible for them, The information in thése sections describes the
amounts of active material discharged from plant facilities and their
effect on the contamination of vegetation, air, soil, and water.
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SECTIONI -

P -

i

RADIOACTIVE CONTAMINATION IN EFFLUENT GASES

By -

J. K. Soldat ! = 2 =

Radioactive contamination in effluent gases released to the
atmosphere from the separation and reactor, areasstacks was _measured
by sampling the effluents from the stacks and the stack breeéh?ngs.
Filter and scrubber samples from the separation facility stacks were
collected daily and analyzed for the activity density of 113]L and ;uthenium;
various types of samples collected from the reacto? areas stacks at

frequencies ranging from daily to weekly, were analyzed for the activity

density of 835, CM

emitters collected by filters. The results obtained for each manufacturing

, tritium oxide, and gross alpha and beta particle _

’ area are discussed.

SEPARATION AREAS = L= =

200 EAST AREA SEMI-WORKS

i oaen - =E - -

Samples of the Semi-works effluent gases collected from the
fifty-foot level of the 291-C stack were analyzed for beta particle emitters
T in particulate form; the results of these analyses are summarized in
Table I.

- DECLASSFED
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TABLET _ .
BETA PARTICLE EMITTERS FILTERED FROM _ _ :
THE C-PLANT STACK EFFLUENT -
OCTOBER, NOVEMBER, DECEMBER  _ _ T
1954 - = T -
Units of Curie Per Day _
Month _ ~ _ Maximum L .. . Average
October 9.6 x10°° ' <7.3 x:i0-7
November ' 1.5 %1070 - - 5.3 x10°°
December 5.5 x 100 - 3.4x107°
Quarter 1.5%107° B = <8.0x 10—6
Last Quartes <2.0 %1070 " <1.6x107°

The extended shut down of the Semi-works facility which began
in September, 1953, was continued throughout the present quarter. No
significant changes were observed in the activity emitted from this

facility during the past year.
. 200 WEST AREA T PLANT

Table II contains a summary of the results obtained from 1131

monitoring at the fifty foot level of the T Plant stack.

- DECLASSIFIED
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TABLE II . - .

IODINE-131 DISCHARGED FROM THE T-PLANT STACK
OCTOBER, NOVEMBER, DECEMBER
1954 . —

-

tok
]

Units of Curies Per Day

Month A Maximum . = 7 Average N
October . 2.1 t LS -0.96.
November 2.4 1.0
December : 2.9 1.2
Quarter _ 2.9 : O |
- Last Quarter 9.7 e o= '0.749
131

Increased amounts of I “~ were available in the metal dissolved .
at the T Plant facility this quarter; the avergge value for the present period
was 100 curies per day compared to 70 curies per day during tﬁe previous.
quarter, There has been no significant change in the average cooling
period of the dissolved metal during the past three gquarters. Several

131

periods of continued high T emission were noted this quarter; but no

exceptionally high daily 1131 emission rates were noted. Increased
production rates could have contributed only about two-thirds of the

-, additional 1131 emitted; reduced efficiency of the silver reactors may

account for the remainder of the increased emission,

Yo 200 WEST AREA S PLANT

I : . —

31

A summary of the results obtained from monitoring for .Il at the

twenty foot level.of the 291-S stack is presented in Table IiI,

o DECLASSIFIED
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TABLE I | = s

IODINE -131 DISCHARGED FROM THE S-PLANT STACK o
OCTOBER, NOVEMBER, DECEMBER - A o
1954 2 -

B bbby

Units of Curies Per Day

Month ] i Maximum ! = VAVA?‘ra:ge o
October 0. 35 - - 0. 086 )
November _. 9.5 ' = - 1.0
December 1.3 ! = 10722
Quarter 9.5 : : - 0746
Last Quarter 12 = - 0.96

Anincrease was noted in the cooling period of the metal dissolved
this quarter; the average value was 134 days compared to 117 days during
the previous quarter. This increase was reflected in the decreased

amount of 1131 available in the metal dissolved and in the decreased

I131 emission rate during this quarter. Even though the average I131
emission rate from the 291-S stack was only 0.46 curie per day during
this period, the per cent of the total 1131 available which was released to _

the atmosphere was still relatively high, - =

Filter and scrubber samples collected from the twenty-foot
level of the S plant stack were analyzed for ruthenium, and the results
of these analyses are summarized in Table IV,
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TABLE IV

L]

RADIOACTIVE RUTHENIUM DISCHARGED FROM
THE S-PLANT STACK

OCTOBER, NOVEMBER, DECEMBER o

1954

Units of Curie Per DayA

Month . Maximum - Average o
October ‘ 0.038° . = _ <0. 010
November 0,43 r = <0.027

December . 0.12 <0, 028

Quarter 0.43 ' = " <0,023 B

Last Quarter 1.9 . - 0.23 )

K z
N | - =

Immediately following the rerouting ltéf the i%lthenium've%ssel off-
gases through the sand filter in the summeri‘ iof 1952 only a slig‘}_‘it decrease.
was noted in the ruthenium emission rate from the S-Plant stack. A
significantly decreasing trend to average ‘values on the order of 5 x 1072 _
c¢/day was noted during September and continued irito the present quarter,
when average values were below detection li'mits.b “The combined effects i
of continued flushing of the 291-S stack lines and elimination of the major

sources of ruthenium may well be responsible for these reductions.

-t 200 WEST AREA U-PLANT

4 == -

S Samples collected from the 291-U stack were passed through a
CWS type filter paper which was collected and analyzed on a semi-weekly

- ¢ frequency for filterable material, Table V summarizes the results of

- . the analyses of these filters for gross beta and alpha particle emitters

. as well as the number of radioactive particles,

| DECLASSIFED
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TABLE V

RADIOACTIVE MATERIAL FILTERED FROM
THE U-PLANT STACK EFFLUENT GAS
OCTOBER, NOVEMBER, DECEMBER

o
!

4l

1954 . = B
Alpha Beta Radioactive
Particle Emitters Particl?i Emitters ~Particles ~ ~
Units of Units of __. _Units of :
168 curie /day 1075 curie / dia-.—‘;f-; 10% particles /day -
Month . Maximum Average Maximum Average Maximum Average
October 1.3 0.35 . 7.5 '+ 0,095 37" 15
November 2,2 0.74 .04  0.030 _8.6 3.9
December -~ 6.3 1.6 3.1 0. 56 5.4 2.6
. Quarter - 6.3 0.90 7.5 0.26 37 . 7.5
Last Quarter 21 1.5 28 - 4,4 46 . . 20 _

The decreases noted in the average activity density of gross beta
and gross alpha particle emitters and in the concentration of radiocactive T
particles in the effluents from this stack were not highly significant when

compared to previous widely fluctuating values.

.- REACTOR AREAS ) -

Samples of the reactor areas stack effluents were collected from
samples linés originating in the stack breechings. -A sample of the gas = - = -
- - was drawn through a silica gel absorber which removed ordinary water -

vapor and tritium oxide from the gases; another aliquot of the gases was -
- & passed through a scrubber bottle containing ‘caustic solution which was

35 A third aliquot of these gases was

S later analyzed for C}‘4 and S
. filtered through a CWS type filter paper to evaluate the particulate activity
- . present as gross alpha and gross beta particle emitters. Summaries of

the results of these measurements are presénted in Tables VI through X.
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TABLE VI ' =
b __ - L -
TRITIUM OXIDE DISCHARGED FROM REACTOR STACKS
OCTOBER, NOVEMBER, DECEMBER  _ L
1954 . . % - -
Units of Curie Per Day ; _
Qctober November i__December _Quarterly

Max. Avg, Max,  Avg. Max. . Avg.  Max, Avg.

il

0.34 0.21 0.87 0.58 0.32  0.26

. 0.87 0. 36
0.12 0.04 0.22 0.07 ,0.53 . 0.10 ~ 0.53 0.07
0.84 0.42 0.57 0.36 2.2 T 11 = Z.2 0. 52
0.16 0.07 0.18 0.08 0.14 — 0.09  0.18 0.08
0.43 0.16 0.82  0.29 '0.24= 0.15 ~ 0.82 0.21
0.5l 0.15 0.25 ° 0.12 !'0.09 ~ 0.08 0.51 0.12
TABLE VII _ -
CARBON-14 DISCHARGED FROM REACTOR STACKS.
OCTOBER, NOVEMBER, DECEMBER - o
1054 = T
Units of 10”2 Curie Per Day S -
October November December . _Quarterly
- Stack  Max. ~ Avg. Max. Avg. _Max. _ Avg. Max. Avg.
- 100-B 4.8 <4.5 <4.5 <4.5 30 10 30. <4.5
T 100-C <4.5 <4.5 4.5 <4.5 4.5 T<4.5 4.5 <4.5
T 100-D <4.5 <4.5 <4,5 <4.5 £4.5 . <4.5 <4£. 5 <4.5
t 100-DR <4.5 <4.5 <4.5 <4.5 <4.5 T <4.5 <4.5 <4,5
T 100-F <4.5 <4.5 <4.5 <4.5 24,5 4.5 <4.5 <45
- 100-H <4.5 <4.5 <4.5 <4.5 <4.5 T <4.5 <f.5 <4.5

D
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TABLE VIII ) -

|!I|" .

SULFUR-35 DISCHARGED FROM REACTOR STACKS.
OCTOBER, NOVEMBER, DECEMBER )
' 1954 h :

]‘a B

Units of 10~ % Curie Pér Day ™~

I
1
I

f Decémber :_QuarterlyT

Torll

October November

Stacks  Max. Avg, Max.  Avg. !'Max. - Avg. Max Avg.,
_ 100-B 60 17 35 15 7.4 7 <4.5 60 12
100-C 7.0 <4.5 14 4.8 1 6.4 <45 4 <4.5
100-D - 22 13 ° 39 20 37 T 28 T BY 20
100-DR 110 42 160 62 "8l T 42 160 50 )
- 100-F 160 85 870 250 10 - 51 870. 130
100-H 4.9 <4.5 10 4,5 9.0 <45 10 <45 T
TABLE IX = _ i
ALPHA PARTICLE EMITTERS FILTERED FROM _ i ~
REACTOR STACKS EFFLUENTS .
OCTOBER, NOVEMBER, DECEMBER _
1954 _ =
.- Units of 10°' Curie Per Day ~ -
. October November Decefber © Quarterly B
: Stack ~ Max.  Avg.  Max., _Avg. | Max. _ Avg. Max, Avg = _
N 100-B 472 1.5 1.8 0.75 2.1 = 1.4 4.2 1.2
. 100-C 6.0 2.5 6.0 1.7 3.7 T 0.18 6.0 2.0
L 100-D 5.9 2.3 3.7 2.3 ‘5.6 ~ 2.5 5.9 2.8
© 100-DR 6.9 2.2 32 6.8 73 T 4.2 75 4.3
L 100-F 10 4.5 5.6 3.0 6.5 = 3.2 10 3.4
T 100-H 4.2 1.5 1.8 0.75 2.1 1.4 4,2 1.2
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TABLEX | = = ~ :
.7 BETA PARTICLE EMITTERS FILTERED FROM
- REACTOR STACKS EFFLUENTS o ~ ]
- OCTOBER, NOVEMBER, DECEMBER = .
A 1954 = E e
. Units of 10"5 Curie Pef Day ; L j; . _
) October ___ November _.December Quarterly ]
Stack  Max. Avg,  Max. Avg. I{/iax. _Avg. Mix.:_ Avg,
100-B 25" 15 130 42 izo < gs 130 51 B
. = - = — :
100-C 14 7.1 9,2 4.2 "5.5 7 4.0 14 5.0 _
100-D 1200 380 340 180 1100 577 1200 © 870 .
100-DR 3.0 1.1 9.8 5.6 -1l 8.1 1 5.0
100-F 290 210 250 140 710 280 710 210
100-H 25 15 130 42 120 86 130 51
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Small increases in maximum and average emission rates of
tritium oxide were noted at all reactor area stacks this quarter. No
significant changes were found when comparmg the average values for this
quarter with those obtained from. these areasiin the past year. One

significant emission rate of 2,2 ¢/day obtamed at 105-D Area represents
the second highest daily emission of tritium ox1de measured dumng

1954 (the highest value of 2.5 c/day was measured af 105-F in the first
quarter of the year), =

oy

During the present quarter the maximum emission ratesof C**
from the reactor area stacks exceeded the detection 1imit of 4.5 % 1075
¢/day on a few occasions at the 105 B and 105~C Areas (Table VII),
Maximum entission of 3.0 x 10”2 ¢ /day from., the 105-B stack during
December was the highest daily em;.ssmn of C14 recorded during 1854,
Occasional values on the order of 1 x 10”2 ¢ /day were recorded for most
of the reactor areas during the year, and no unusual szgmflcance was
attached to this measurement, Average emzssmn rates of CM at all

areas remained below the detection limit thlé‘quarter

The average of 1.2 x 10 -3 curie of S 9 per da‘.,‘_y noted af 105-B
Area this quarter (Table VIII) was higher by a factor of 2 than all three
previous quaiterly averages obtained duving 1954. The highest -§35
emission rate recorded at the 105-DR reactor stack during 1954 was
measured in November 18, when 1.6 x 1072 ¢ /day was released to the
atmosphere, The quarterly average value for this reactor stack.
was also higher than any noted during the past nine months when the
average figures were on the order of 1 x 10 ¢ /day. The average 539
em1ssion from the 105-¥ stack was weighted by a hlgh emission of 8.7x
10- ¢/day résulting in average and maximum values which compared
faborably with similar values obtained in the second gquarter of 1954. No
significant changes in the 835 emission rates were moted at the other

reactor area stacks. DEC‘.ASS\HED
gy
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The decreasing trends noted in the previous quarterly average
emission rates of alpha and beta particle emitters were reversed this

‘ quarter as the average values, given in Tabigs IX and X, comp;réd
: . favorably with those obtained during the second quarter of the year., The
‘*‘ only notable changes occurred at the 105-D and 105-DR Areas where the =

average emission rates were higher this quaii'ter_‘ by factors ran:g'in'g from
two to ten than similar values obtained durlrig the previous six months
) . Even these changes were of doubtful 31gmf1cance however, because of

the previously observed fluctuations around the low : average values at
all reactor area stacks.

No measurements of the concentrations of radioactive particles
in the reactor effluent gases were obtained this quarter. Autoradiograph-
ing of these filters will be resumed during the next quarter,

v ~ DECLASSFED
_—
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SECTION I _

-

RADIOACTIVE CONTAMINATION ON VEGETATION

gal

By

Wl

Z. E., Carey 4 . R

:| | lll!-I

[l 4

Approximately 1700 vegetation samplés werg collected from the
nearby environs and an additional 500 samplés were colle_ctea from
remote locations in eastern Washington, southern Washington, and B
northern Oregon to determine the deposition of radioactive confamination _
in the Hanford environs. The samples were analyzed for the activity

of iodine and non-volatile beta particle emittiers 3 sé}ected samples
collected in the immediate environs were analyzed f-or the activity of _;
alpha particle emitters., Tables I and II summarize the results of
measurements of beta particle emitters in the nearby environs and

at remote locations, repsectively, : - =

. O IRUSHR
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TABLEI | = E -
T RADIOACTIVE CONTAMINATION ON VEGETATION L
B ' OCTOBER, NOVEMBER, DECEMBER T
S 1954 G =T = -
i i 131 - Non=Volatile Béta
- ’ ' =f § ‘Particle Emitters
. Units'of 10°° uc/g Units of 10°° uc/g
3 _ Avg. - Avg.
No. . = Last - Last
Liocation - Samples Maxi! Avg. Qtr. Max; Avg, Qtr.
North of 200 Areas 205 15 ; <3 ., <3 520_ 100 77
Near the 200 Areas 190 48 1 3 = <3 780-. 110 68
Route 3 _ 13 130 15 3  850° 10 92
. 200 West Gate : " . b4 140 !,Ll' 26 4 550 120 3
Batch Plant 30 44 = <3 310. 120 130
Meteorology Tower .13 140 16 _ <3 260 110 61
South of 200 Areas . 335 21 . <3 <3 840_ 90 58
Richland 155 l2 = <3 - <3 240 " 87 46
Pasco Bnvirons . 125 9. <3 <8 290~ 56 "33
Kennewick Environs - . 164 45 <3 _ <3 340 56 38
Benton City - Kiona 39 5 . <3 <3 230_ 56 _4]
Bichland Yy" 13 5 . <3 <3 —mm————— e
Hanford .12 3 <3 T <3 - ee- -=-
200 East Area © 48 7 <3 T <8 470~ 110 85
200 West Area ~ Redox Area 66 45 6 . 4 15000 820 130
Wahluke Slope 87 10 3 <3 420~ 170 .52
Goose Egg Hill 21 10 4 - <3 10- 72 180
Ct Rattlesnake Mountain 7 5 37 <3 80_ 65 _51
. PSN-61, 51, 50 39 16 - 4 <3 400~ 96 4]
. Redox Construction 72 67 9(= <3 8900370 110
- Off Area Sampling A , _
~ Pasco to Ringold 52 5 <3 . <3 1200 60 44
. Prosser to Paterson - 170 37 <3 = <3 180_. 52 39
BN McNary — o A
. Eastern Washington 186 57 3 -3 740 82 "33
v So. Washington and 148 7 <3 T <3 glo__ 17 8

S RSSO e D
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OFF-AREA LOCATIONS

RADIOACTIVE CONTAMINATION ON VEGETATION -

OCTOBER, NOVEMBER, DECEMBER |

1954 |

Units of 10°% pe/g

N
No. 3t

Location Samples Max., TAvg,
Wallula 6 5 1<3
Touchet 6 7 <3
Liowden 6 4 '3
Walla Walla 10 3 <3
Dixie ' 6 5 <3
Waitsburg 10 6 <3
Dayton 10 3 <3
Pomeroy 10 3 <3
Lewiston 10 . 4 P<h
Uniontown 6 6 .<3
Pullman 10 57 7
Colfax 6 3 <3
Steptoe 6 7 <3
Rosalia 6 24 -~ 8
Spangle 6 21 . b
Spokane 10 9 <3
Cheney --= - --
Reardon . 8 17 4
Davenport . 8 8 <3
Harrington 8 37 .5
Sprague 8 11 <3
Ritzville 8 6 <3
Lind 8 7 <3
Connell 10 5 <3
Moxee 8 5 <3
Union Gap 6 <3 ‘<3
Wapato 8 5 ‘<3
Toppenish 8 <3 <3
Toppenish to Goldendale 14 <3 <3
Goldendale . 8 3 <3

Al

— No.
_Samples

B |||I Wi

s

ST
e pot e et e et
DA ODSOODOMOOOHOM

§ .'.Il ¥

Pyl |

. Non-Volatile -
Beta Emitters -

Max., Avg. -
- 150 87 _ a
- 110 48
- .8l 52" T
- 180 82 -’

740 190

140 70

96 63
. _91 66 _

_ 86 50_ ° N
. 150 b3 .

350 92
- 130 52 -~

9 47

250 110

120 56 . -

260 92 7

270 110

290 140
. 300 140, _

T 40 120
- 150 86 _. .

170 67

120 73

130 397 -
—~ b2 29

54 33
_ 130 48_ -

190 68 _

B89 43
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TABLE II (contd. )" = =

y

Units of 1075 pc/g

. Non-Volatile

No. - 113]13 = . .No. . Bé&ta Emitters i
Location Samples WMax. [[Avg. _Samples ~ Max, Avg.
Goldendale to Wishram 4 3 <3 4 - 140 100
Lyle .6 <3 <3 Z 6 . 15 37 _
Bingen - 6 <3 '<3 =T 6 1600 67
Camas 8 5 <3 = 8 " 440 160 -
Vancouver 8 3 "< = -8 240 110
Portland 8 4 <3 _ 8 320 110
Troutdale = 6 3 <3 6 200 100
Bonneéville 6 6 <3 _. 8 910 280 -
Hood River 6 4 <3 = .8 120 77
Dalles - 8 7 <3 = 8 140 T2
Moody 4 <3 <3 .4 130 56 _ .
Rufus 4 <3 ‘<38 T 4 62 48
Blalock 6 4 <3 7 8 120 69 B
Arlington 6 3 M3 s 110 47
Heppner Junction 4 <3 <3 T 4 41 37
Boardman 6 <3 "3 = 6 120 58

The activity densities of iodine reported for_October are similar
to those reported for September but significant increases in these
concentrations were observed during the last two months of the quarter.
The maximum concentrations observed in the vicinity of 200-W resulted -
from emissions occurring dufing weekly periods ending November 11 and
December 20 when 15 and 13 curies were emitted, respectively. Average
monthly concentrations of iodine on vegetation are given in Table IIL

DECLASSFED
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. ,, CONCENTRATIONS OF IODINE-131 ON VEGETATION :_' B
- OCTOBER, NOVEMBER, DECEMBER S P
L 1954 " = = R
LT : -6 - - T g
- 3 Units of 10 ~ uc/g . L
. October November Degcember B
Location , _ Max, Avg, Max - “Avg.  Max. Avg.
North of 200 Areas - - <3 <3 il ; <3 5= 0 <3 I L
- Near the 200 Areas 5 <3 vl0 T 3 48 _ 6 _
Route 3 - . 9 3 130 31 19_ 7 -
200 West Gate 19 7 140 — 286 10 ~ 46 i -
Batch Plant 3 <3 12 6 4 9 "7
Meteorology Tower 7 5 8 __ 5 140 _ 38 -
South of 200 Areas - <3 <3 M2l T4 152 3 _ . .
Richland <3 <3 10 = <3 24 3
Pasco Environs 3 <3 9 _ 4 8_ = <3 -
Kennewick Environs 7 <3 45 T 4 5= <3 - -
Benton City ~ Kiona <83 <83 .5 <3 5 <3 i
Richland "Y' - <3 <3 po4 - 4 3. <3 o
Hanford . <3 <3 3 <3 <3 _ _ <8 __ -
200 East Area 4 <3 4 <3 7 4
200 West Area - Redox Area 17 3 13 "~ 5 45 11 - .
Wahluke Slope -- -~ =10 4 8 . <3
Goose Egg Hill - - = e - - 10 Z 4
Rattlesnake Mountain -- - L= - - -5_ - 3 :
PSN-300~310-330 3 <3 12 4 16 = 8 .
) Redox Construction 16 5 17 - 8 67" 18 a
) Off Area Sampling L — R . - -
- Pasco to Ringold -- -- 5 <3 5 3 - - =
. Prosser to Paterson - <3 <3 317 4 6 — <3 o
o McNary
Eastern Washington <3 <3 57 5 7 <3
. So. Washington and 3.5 <3 <3 <3 7 <3
" s No. Oregon

| ~ DECLASSIFED




DECLASSIFIED

IR -26- | — HW-36505

i f

Vegetation with 1131 concentrations above 5 x 10 ° pe/g covered
areas of 150 and 60 square miles in November and December, respectlvely,
compared to_less than 5 square miles during’ October and the prevmus
quarter. The area off the project where the' concentrations of I‘131
deposition eZceeded 1 x 1072 ne/g, the maxinium acceptable at I‘:%énford, (8)

- was less than one square mile for each of the three - months, Figuresl,
2 and 3 give the average deposition patterns for October November and

December, respectively.

The monthly average and maximum activity ‘densities of non-
volatile beta particle emitters on vegetation are summarized i Table v,

| ' DECLASSIED
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) TABLE IV . = -
. CONCENTRATIONS OF NON-VOLATILE L
-~ BETA PARTICLE EMITTERS ON VEGETATION . ~ L
- OCTOBER, NOVEMBER, DECEMBER C oz - "
" o 1954 = . * o _
. . ;_ é _
. Units of 10~ pc/g'! = - = o
. I s CES
October _November  December . =
Location : Max.  Avg. 'Max. _Avg., Max. Avg., _
North of 200 Areas 110 57 520 _ 120 240 110
Near the 200 Areas 130 61 '530 ~ 10 780 160 )
Route 3 , - -7l 52 11350 _ 200 .88 .79
200 West Gate 156 70 550 © 136 540 150  _ ]
Batch Plant - 220 93 310 ~120 200 130
Meteorology Tower - 110 82 150 98 260 130 = .
South of 200 Areas 60 41 1840 140 230 120 —
Richland 70 37 240 _ 69 240 99 - T C
Pasco Environs T 64 34 1290 . 88 170 ~ 170
Kennewick Environs 64 31 340 ~ 172 180 65 i
Benton City - Kiona 41 32 130 T 56 2300~ 80
Richland "y , mm= mme mem T emn e e
Hanford _ mmm i emem e mee e oo LT
200 East Area 180 79 190 _ 76 470 190
200 West Area - Redox Area 5000 310 15000 1200 14000° 920 N '
Wahluke Slope - ~—- 420 180 400.. 130 -
Goose Egg Hill mem eme e eee eene 100 70
Rattlesnake Mountain mee mo= mee = s 807 65 . )
. PSN-300-310-330 78 44 N 400 _.120 280_ 120 - -
. Redox Construction - 730 190 8900 _.540 1800° . 330 - )
- Off Area Sampling | o . o o . .
: Pasco to Ringold --- --- "84 45  120_ 90 ..
W Prosser to Paterson - 71 27 160 ~ 64 180. 73 _ °
McNary i,
- Eastern Washington " 154 47 740 110 180 . 87
1 So. Washington and 94 33 120 ~ 44  9l0_ 120  _ .

No. Oregon ’ Z

n DECLASSIFIED
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Non-volatilie beta particle emitters rémainéd at about the same

level as in September during the month of O(’itober but significa:r_%it increases
were noted during the month of November wﬁich als_b affected the
concentrations present at the end of the quarter. While vegetation
collected in the vicinity of the 200~-W Area cpntinuezi to remainat relatively
high levels possibly due to the higher levels of ground contamination in

the same area, significant activities of these emitters were also detected
at most other locations in the Pacific Northwest during the last ;tw_o
months reflecting increased concentrations c:if airborne beta particle
emitters noted during November in the same’'area. . Radiochemical
analysis and decay studies of the contaminating material indicated a

source other than Hanford. ; =

Table V summarizes the results from measturements ofgalpha

particle emitters on vegetation made during Ithe quei?ter.
|

DECLASSIFIED
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TABLEV ~ = S

| : -

CONCENTRATIONS OF ALPHA PARTICLE EMITTERS
ON VEGETATION -

OCTOBER, NOVEMBER, DECEMBER

1954 i

Units of 10™° pe /g’

Hl H‘Il qid
RIS

I

: Quarterly
L:ocation i B - October Novemberif December Averége Maximum
Near 200 Areas _ o . = . o : i
200 West Gatehouse 19 43 ; Tl_ 44 110
Batch Plant ™ <10 18 o 50— 24n 82 -
Rt. 4 S Mile 4 <10 <10 W 15~ 13- 18
Meteorology 13 27 36 . 25_ . 50
Rt. 4 S Mile 6 <10 <10 i 16 _ <10 20
300 Area . 19 <10 i 23 - 16 29
Qutlying ] s ..
Richland 23 <10_ 20 17 45
Pasco _ <10 -- . 12 <10 13- .
Benton City ™ <10 <10 22 10 ' 22° .

While the values reported for samples collected from the 200-W
Area during November and from most locations during December represent
increases over concentrations reported last’ quarter, they are generally
lower than values reported earlier in the year.
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SECTION III

RADIOACTIVE CONTAMINATION IN THE ATMOSPHERE

By :“

G. E. Pilcher

The magnitude and extent of airborne contamination in the HAPO
environs were determined from analyses of fllter and Scrubber samples

A s

H

o g

and from data recorded in the operation of Victoreen Integrons and

detachable ionization chambers.

in the accompanying tables.

Victoreen Integrons were operated contir?houSlyéet stations foéfated
at the perimeter of the manufacturing areas andffin residential communities
neighboring the plant, Accumulated dosage readlings were tabulated by

eight hour intervals and calculated in units of mleasured dosage per—24

The results obtamed by measurements
made by each of the monitoring methods during the quarter are summamzed

i

|—l‘ 'I'il

= -

hours, A summary of the average dosage rates for the three month

period is given in Table 1.

DFOLASSFED
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TABLEI =

bl

AVERAGE DOSAGE RATES MEASURED BY, VICTO_REEN INTEGRONS
OCTOBER, NOVEMBER, DECEMBER
1954

(I

1

Units of mrad per 24 hours

[ e

-

No. of
Location . Units . October November December

100~B Area _ f_ . Y -
100-D Area —
100-F Area ~
100-H Area
200 West Area
200 East Area
Riverland
300 Area
Richland
Pasco -
Benton City

North Richland North
Hanford

Kennewick

Redox

200 East Semi-works

R

" Quarterly
A verage -

e
-3

.

1 it m T |!|

il
oy g
. L]
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General increase in average dose rates over fhose reported
during the previous quarter were measured at all locatlons in the v101n1ty
of the 100 and 200 Areas. The reasons for these increases are obscure*
no such increases were noted at more remote locatlons in the environs.

The dosage rates present at stations 1ocated around the perlmeter
of the plant manufacturing areas were measuréed usmg detachable C- type_
ionization chambers. Duplicate instruments were usred at each locatlon -
with the minimum value of discharge mcluded as the reported value. '

A summary of these dosage rate measurements is glven in Table iI.

- DFCLASSIFIED
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TABLEII = =

AVERAGE DOSAGE RATES MEASUREDiWITH

- n"C'" TYPE DETACHABLE IONIZATION CHAMBERS - :
% OCTOBER, NOVEMBER, DECEMBER L . ,
o 1954 i = ST ; o

- Units of mrad per 24 h&urs

» ti — - = = —

. ) " Quarterly
Location October November December Average -
100-B Area — — T 0.7 L1 1.6 — 1.1 -
100-D Area 0.6 0.8 | 0.8 - 0.7
100-H Area 0.5 0.8 0.8 - 0.6 _ -
100~F Area 0.5 0.5 . 0.4 = 0.5 -
200 West Area 0.7 0.3 | 0.5 - 0.5
200 East Area 0.6 0.7 | 0.7 - 0.7
200 East Semi-works 1.6 0.7 0.7 — L0

- A comparison of the above data with previous data showed that
there were no significant changes in the quarterly average values for the

current period from similar measurements rniade during the past year.

The dosage rates present at intermediate locations on the project
and in residential areas around the plant perimeter were measured
using detachable M-and S-type ionization chambers. ~ Readings were
obtained from these instruments at frequencies ranging from daily to
weekly, and dosage rates were again reported from the chamber which
. showed the minimum discharge at each location. A summary of these -

measurements is given in Table III. _

DERLISIFED
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TABLE I -

AVERAGE DOSAGE RATES MEASURED WITH

"M" AND "S" TYPE DETACHABLE IONIZATION CHAMBERS

OCTOBER, NOVEMBER, DECEMBER
1954 = CF

Units of mrad per 24 hours -

Location _ Oct. Nov.  Dec, Avg.  Avg.

. 100 Areas and Environs . -
Route 1, Mile 8 B 0.78 0.73 0. 58 0.70
Route 2N, Mile 10 0.71 0.71 0.65 0.69 —
Route 2N, Mile 5 0.83 0.80 0.70 0.78
White Bluffs 0.55 0.8l 0.83 0.66 -
Route 1l1-A, Mile 1 4,11 0.70 . 1,17 1,99
Hanford 614 Building 1.54 1. '26 0.66 1.15 0.95
Intersection Rt, 1 and Rt. 4N 0.8l 0.78 .57 0.65
) Within 5 Miles of 200 East Area e -
Route 4S8, Mile 6 0.91 l.'23 0.40 0.85 .
Batch Plant 7.51 2.14 2.10 3.92
Route 11-A, Mile 6 2.13 2,05 1,08 1.75
Route 3, Milel 1.10 3.26 0,77 1.71
Route 4S, Mile 2.5 1,05 1,13 2.16 1.45
Redox Area. 1.02 1. 34 2.16 1.5 >2,69
. Route 4S8, Mile 4.5 - 1,10 0.96 1.38 1,15
Military Camp PSN 61 0.75 1.90 2.47 1,71
Military Camp PSN 51 0. 83 1,17 1.19 1.06
) Military Camp PSN 50 ’ 1.08 2.37 1.73 1,73
Military Cdmp PSN 40 1,34 0. 64 0. 99 0.99
. Redox Outside >13.52 >15.40 * >14. 46
N Within 10 Miles of 200 East : . T )
" -7 Route 4S5, Mile 10 0. 83 . ]...20 2.74 1.59
Route 10, Mile 1 6.50 0.77 0.95 2.74 '
- Route 10, Mile 3 1,40 >8, 52 1,61 >3.84 @ >2.77
-2 Route 28, Mile 4 1,48 >5, 62 1.64 >2.91

% Discontinued o
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TABLE III (contd. )

Units of mrad per 24 hours

Oct.

300 Aresa and- Environs

Route 45, Mile 16
Route 4S5, Mile 22
North Richland North
300 Area =

Outlying
Richland
Benton City
Pasco _
Kennewick

0.42
1.72
0.72
- 0.83

0.90
0.62
0.49
0.38

DECLASSIFED

~ "HW-36505
Qtr. Group

Nov. Dec. Avg. Avg.
0.74 1.40  0.85 _ —
1.74 0.98 1,48
0.58 0.78 0.69 0.95
0.66 0.85 0.78 .
0.86 0.83  0.86
0.60 0.76 0.66
0.46 0.83 0.59
0.50 1.25 0.71 0.70

No significant differences in average dose rates were measured at

the given grouped locations compared to the values found during the

previous reporting period.

The activity density of beta particle emitters in the atmosphere

was measured using filters through which air was p&ssed at flow rates

of 2 to 2.5 cfm for daily or weekly periods.

These samples were

analyzed and counted several days after their removal from the sampling

location to allow for the decay of the daughter products of the natural

airborne particle emitters.

A summary of the results obtained from

these measurements during the period is given in Table IV. -
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TABLEIV - o
T CONCENTRATIONS OF BETA PARTICLE EMITTERS % ,TERED FROM AIR
T SINGLE UNIT MONITORS - o ]
o OCTOBER, NOVEMBER, DECEMBER - _
< 1954 ) I - o L -
- Units of 1071% we/ml __ -
. | o Ei -
. ‘ Quarterly :Weekly
Liocation - October November Depember Average Maximum i
100 Areas and V1cm1ty o - i _ = - - )
100-D Area 64 230 63~ 180  _ 450 :
100~H Area ' 120 - 370 130 = 220 . 160 ) .
Hanford 614 Building 34 100 43 67 180 } -
White Bluffs 62 240 120 i 160 540 o o
200 Areas and Vicinity i = o= . -
200 East Semi-Works 71 200 97 130 . 460 .
200 West - West Center 72 170 110 _ 120 _ _ 360 .
200 West - Rédox Area 110 190 10 160 T80
Gable Mountain 51 280 78 __ 120 T 420 T -
PSN-50 140 180 140 - 160 - _— 270 .
300 Area - 814 Building 56 = 33 4l . 44 _ 120 ) L
. Outlying Areas . ; . B} %:_ - i_w '
North Richland 140 150 80 . 130 - = 470 N
Pasco. _ 49 96 E: _ 75 _ 220 A
. Benton City 82 150 165 .. oo .. Z 260 T
. Riverland 86 _ 160 110 - 120 _ - 270
',J General increases in the activity density of beta particle emitters -
- collected on air filter samples were noted at all locations both on-site
: and in the neighborhing residential areas. Though these increases were — .
. prevalent during nearly the entire quarter, they are Welghted most heav1ly
. s by concentrations measured during the month' ‘of November. Though the

exact source of these increases is not known, radiochemical analyses

. . . . | _
.. indicate the contarninants to be from off-site gsources.

, f DECLASSIFED
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- Additional evaluations of the concentrations of beta particle

. emitters in the atmosphere were made by analyzing the small air filters
removed from dual air monitors operated at two locations. The_results of
these measurements are given in Table V.

I

+ il,*
Y

* TABLE V

ot
|

4

T CONCENTRATIONS OF BETA PARTICLE EMITTERS FILTERED FROM AIR

’ DUAL UNIT MONITORS .
OCTOBER, NOVEMBER, DECEMBER

1954 H

Units of 10™% pe/ml"
.

. ]I
:EMHJH " | |! )
|

e

A

Quarterly  Weekly

Liocation L October  November December = Average _ Maximum
i 200-WEC #1 43 220 140 10 _ 460

200-WEC #2 60 180 53 ) e 450
200-BESE #1 38 .90 74 - 69 . . 300 .
200-ESE #2 59 64 66 63 ©oo210 D
Richland #1 30 120 68 77 290
Richland #2 In-operative 46 100 — 82 _ 180 ~

* The quarterly averages shown in Table V reflect the same increases
noted in the results shown in Table IV. Again, the highest values were ...

~t recorded during the month of November at each location. - - -

The number of radiocactive particles 1n the atmosphere was
determined by autoradiographing dir filters through ‘which sample air
. flow rates of from 2.5 to 10 ¢fm were passed for periods ranging from
daily to weekly. Monitoring stations were nliéintainé‘d throughoﬁ::t the
- immediate plant environs and at several remote locations in Waghington,

.o Oregon, Idaho, and Montana in order to evaluate particles originating both
v from HAPQO and from outside sources. All leters were autoradlographed
T for seven days using type K X-ray film. A sﬁmmary of the results of B

measurements near the separation areas is given in Table VI; similar
results of measurements made outside the separation areas and at remote

locations are given in Table VIL B o T
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TABLE VI | -

SUMMARY OF PARTICLE CONCENTRATIONS T
OCTOBER, NOVEMBER, DECEMBER
1954

|

Units of 10”° particle /meter3fff

Total = = .
Volume = LT -
Of Air = ' = -
Sampled H - Present Previous
Cubic -~ i EQtr, T TQtr: B
Liocation Meters Oct. Nov. Dec. . Avg. ~ ~Avg, )
200-E Vicinity = CE .
2704 Outside” 9388 73 160 130 . — 110 _ 110
BY - SE _ 8445 170 . 180 71 150 _190 S
"B Gate - _ 8896 t} 97 200 110 . 130 .~ 100 .
2704 Inside - 9389 100 160 130 _130 63 -
2-EWC-614 Bldg. 9339 80 140 110 — 1io S
200-W Vicinity _ 1 — i ow =
2701 Outside - 9112 140 330 170 210 170 )
2722 9408 110 160 100 120 ~ 110 )
"t Gate . 9393 4 120 100 — 97 - 120 _
222-T Outside 6775 200 200 170 190 200 L
. 231 - 9333 120 200 84 _ 130 .220
Redox 8913 200 380 190 _ 250 180
YW Guard Tower Discontinued 140 _
L 2701 Inside 9044 130 280 110 - 170 - 180 L
272 8959 120 200 98 140 _ 89 B}
. 2-WEC-614 Bldg., 9393 90 190 110 130 - N
. U-Gate 9380 98 150 94 110 93
N 222-U Lab, Inside 9384 68 130 87 __ 93 ... 81 -
". i Meteorology Tower — o L
. 3t - 37519 29 63 43 __ 43 — 23
. 50 _ 37519 27 53 42 3¢9 . - 28
. 100t 27216 30 67 50 Y . 33
.- 150¢ 26042 39 100 58 - 64 - 32
200! 24057 41 110 61 . 68 . . 38 S
Ct 250! : 24057 44 110 87 - 70 35 T
-7 300°¢ 20595 23 140 73 - T8 42 -
350! - . 22290 38 100 54 62 . 36 g
- 4007 15007 49 160 88 94 _ 43 _
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TABLE vII * = P o= 5.
E - L= - -
|: = ES
SUMMARY OF PARTICLE CONCENTRATIONS o
QOCTOBER, NOVEMBER, DECEMBER = )
1954 = = .
. -3 ; 3 Co -
Units of 10 " particle/meter” — oL
|- _7‘ -
Total s e =.
Volume - = .=
Of Air E = . = =
Sampled i = Present Previous
Cubic . ; - - Qtr.” Qtr.”
Location o Meters Oct. Nov. Deéc. Avg, Avg.
Area Locations = . = ST
100-B Area __ 1007 S - 50 50 88
100-D Area = 33779 75 110 130 10 23
White Bluffs — 19614 99 100 110 110 19
100-F Area ~ ' 19389 . 47 140 110 110 31 _
300 Area 35632 100 110 190 130 57
Off Area Locations - oy = L .
Benton City, Wn, 36516 69 58 g5 73 42
Pasco, Wn. 34731 44 83. 6 65 32
Richland, Wn. 37026 73 280 140 150 , 48
Boise, Idaho 9282 280 4100 280 320~ 150
Klamath Falls, Ore. 9393 260 240 210 240 110
Great Falls, Mont. 8445 - 31 110. 180 91 . 53. _
Walla Walla, Wn, VA 190 380 220 320 100
“» Meacham, Ore. 9274 99 140: 110 120 = 68_
. Lewiston, Idaho 9100 150 350 370 280 — 110
. Spokane, Wn, 37502 40 160 120 100 — 51
.. Kennewick, Wn. 9231 110 370 130 200 . . 65
- Yakima, Wn. 35394 56 13G: 120 - 96 20
: Seattle, Wn. 9240 28 61 110 68 15

= aed
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Higher than normal concentrations of partlcles were noted during -
the quarter at nearly all locations, with the concerﬁ"ratlons found on-site
and at remote stations on the same order of magmfude Radiochemmal

analyses indicated that the increases in partlcles orlgmated from

Juat

ik
i

contributions by off-site sources. i =
. I
The activity density of 1131 in the atmosphere was deter_gw_ined from
. the radiochemical analysis of caustic scrubber solutions through which
air was passed at flow rates of 2 to 2.5 cfm for periods ranging from one
to seven days. The results obtained from these measurements are

- summarized in Table VIII. z o

i " |

I

!

ke - = - -

TABLE VII —

CONCENTRATIONS OF IODINE-131 DETECTED BY AIR SCRUBBERS
QOCTOBER, NOVEMBER, DECEMBER
A 1954 ‘

NN

M

Units of 10 Puc/ml

Quarterly Weekly

Location - QOctober November “Decem_ber Averai Maximum
200 Areas and Vicinity B o )
200-ESE <0.1 <0.1 <0.1 <0.1- 0.1
. Gable Mountin <0.1 0.1 0.1 0.1 0.2
200 West Gatehouse 0.4 0.3 1.0 0.6 2.5
. 200 West W Center 0.3 <0.1 <0.1 0.2 1.0
.. 200 Bast Semi-works 0.2 0.2 <0.1] 0.1 0.2
. Redox Area <0.1 0,8 <0,1 0.4 3.1
L Outlying Areas ‘ = - = -
: L
I00-H Area <0.1 <0.1 <0.1 <0.1 0.1
" 300 Area <0.1 0.1 <0.1 <0,1 0.3
E North Richland North 0.1 <0.1 <0.1 <0.1. 0.4
s " Richland <0.1 0.3 0.1 0.2 0.9
Pasco <0.1 0.1 <0.1 <0.1 0.2
.o Benton City <0.1 <0.1 <0.1l <0.1 0.2
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There were no significant changes from the prevmus quarter in
N the measured 1131 activity densities either m the v101n1ty of the separation

I |!|I

areas or in the outlying areas, - o

e

.o The concentration of alpha particle emitters in the atmé_sphere

. was determined by counting the same filterd!used for the beta particle .
- emitter measurements which were summarized in Tables IV and V above,
. A summary of the alpha measurements is given in Table IX.

|

TABLEIX .

TR

. CONCENTRATIONS OF ALPHA PARTICLE EMITTERS FILTERED FROM AIR
OCTOBER, NOVEMBER, DECEMBER

1954 s o o
: -15 - B
Units of 10 pe/ml - -
| E
- Number .. Weekly . _Quarterly

Location . Samples . _Maximum _ _Average -
200 West - West Center 13 i 6 L. <4

200 West Redox Area 13 . 46 B 6 -
200 East Semi-works 13 4 <4

Gable Mountain 10 » 55 o 8 ; -
Pasco- 713 - 21 5
300 Area - ’ 12 ' 13 _ 5
100~-D Area ~ 12 7 . <4
Benton City 11 5 . <4
Hanford 614 Building 11 <4 <4
- White Bluffs 12 ‘ 21 - 5
. North Richland 12 18 <4
100-H Area - 13 " 34 - 6
’ Riverland -~ 13 8 S <4
. PSN 50 _ . 9 18 6
W Dual Unit Monitors , o . 5 . = .
. 200 WEC #1 11 18 6
. 200 WEC #2 12 54 8
-, 200 ESE #1 13 9 <4
. 200 ESE #2 ~ 13 5 T 4
. Richland #1 12 27 6 -

I Richland #2 * 4 7 4

* Unit in-operative during majority of quarter
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The concentrations of alpha particle emitters compared favorably
. with those previously reported at all locations, and are 1ndlcat1ve of

. normal operations at HAPO. ' =

—_— -

! l'l-'l_l
|
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RADIOACTIVE CONTAMINATION IN HANFORD WASTE

By

Il !

G. E. Pilcher and Z. E| Carey

The amount of radioactive contaminaiéion discharged in Wwaste
material from the manufacturing areas was ‘determined by analyzing
liquid and solid samples for the activity density of gross beta and alpha
particle emitters. The samples were collected from the various waste
sources at frequencies ranging from daily to;‘weekly; and the measurements
were supplemented with the results of portable instrument surveys
performed at the perimeter of the open waste areas. Special ground
contamination surveys were performed after all incAi_dents of known
contamination deposition. The results of these measurements are
summarized for each of the manufacturing areas. — -

- . [ B e -

100 AREAS WASTES g = .. F =

Radioactive contamination discharged to the Columbia River from
the reactor areas was determined by analyzing samples collected daily
from the outlets of the coolant water retention basins. The samples were -
analyzed within twelve hours after collection and the measured counting
rates of beta particle emitters were corrected for decay. A summary of
the activity of beta particle emitters discharged to the river is given in
Table 1. . -

DECLASSIFIED
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. TABLEI | - DA H—
.. 'BETA PARTICLE EMITTERS DISCHARGED TO EOLUMBIA RIVER
.. IN REACTOR EFFLUENT WATER T o
S . OCTOBER, NOVEMBER, DECEME—R' T o
o 1954 f a A R
. Units of 10° pc/second : - - B
T . No. October November December _Quarter
Locations™ ~ Samples Max. Avg. Max. Avg. Max. Avg., Max. Avg.
- 100-B Area ~ 88 18 14 21 Is 17 . 15 T2l 15
100-C Area 80 . 30 19 29 20 21 17 30 19
100-D Area _ 90 21 14 17 14 17 14 21 14
100-DR Area 108 14 12 19 13 13 19 12
100-H Area 86 17 14 18 15 1§ 15 -19 15
. 100-F Area - 86 22 15 18 14 23 16 23 15

discharged to the river during this period Wlth the results of snmlar
measurements obtained during the previous ciuarter showed that : 51gn1flcant
increases in the activity of beta particle emlﬁzers admitted to the river .
occurred at 100-B, 100-D, 100-DR, and 100-F Areas. These increases .
ranged from 9% at 100-DR to 25% at 100-B and 100~-F Areas. No
significant differences in discharged activity were found at 100-C and
100-H Areas. The general increases in discharged activity can be

. ascribed partially to recent increases in reaé'tor opgrating levels,

o together with the possible influence of expected seasonal fluctuation in

the coolant water quality. = =

4 The activity density of alpha particle 8mitters in reactor effluent
water averaged less than 5 x 10_9 pe/ml at all areas. Measurable

. activity from alpha particle emitters was found in individual samples
from each area with values ranging up to 5. 8 X 10 -8 pe/mli.

v |
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Analyses completed of 136 effluent wélter sdmples from all
reactor areas for the activity density of uranium revealed only two values
over the detéction limit of 2 x 10 =9 pc/ml. These trace amounts measured
at 100-B and 100~-F Areas represented dlscharge rates of uramum to the

HE N

river on the order of 1 x 10 "2 pc/sec.

(£ R
L

As in previous reporting periods, several samples from ‘each
reactor area analyzed for plutonium showed values above the detection
limit of 3 x 10 -9 pwc/ml. These samples represented discharge rates of
this isotope.fo the river from each area of from 1, 0_x 10 "2 pe/sec to -
0.12 pe/sec. T - E —

Positive quantities of polonium were found in‘samples’of-_ effluent - -
water from each of the reactors representmg”dlschai'ge rates of_ this

|';||1

isotope to the river of from 2 x 10 p.c/sec to 0.18 p.c/sec

The activity density of 1131 in waste dlscharged to the Columbla ' _
River from the Biology Farm at 100-F Area Wwas m&asured by analyzing = - =
composite samples collected from the sump 1n the waste dischar:ge line.
During October, 60 p.c/day were admitted to 'the rivér, an increase by a
factor of 2 over the discharge rates of previous reportmg perlods Durmg
the latter two months of the quarter, however, an average of 28 e /day
was admitted to the river, a value again’ compamng favorably w1th the
normal discharge rate. T —

200 AREA WASTES .

o

Liquid and solid samples were collected directly from the waste
sources in the separation areas and analyzed'lfor gross alpha and beta
particle emitters. A summary of the results;éis given in Table IT

~ DECLASSIFED
L ]
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TABLENL . = = =
RADIOACTIVE CONTAMINATION IN 200 AREA WASTE SYSTEMS i
OCTOBER, NOVEMBER, DECEMBER - - o .
1954 ! = =
Liquid Samples = - -
Uranium and -~ Beta Particle
Plutonium: - Emitters
No. Units of 10°° pe/ml  Units of 10" pc/ml
Liocation o Samples - Maximum Average — Maximum - Average
T-Ditch 12 <0.5 0.5 2500 . T 471
T-Swamp 33 3.6 .5 T o __20 _T__
U-Swamp 23 25 5.0 8200  _ 1100
Laundry Ditch 24 120 8.9 25 - 10 -
231.Ditch 24 65 12 = 4 8.2 _
200-E "B" Ditch il : 3.5 0.5 = 5.1 ~ 3.2° 7%
. 200-E "B" Swamp 4 0.5 <0.5 3.6 2.7
234-35 Ditch 12 46 7.7 9.1 4.6
Solid Samples ':' = o
. -6 - b T -5
. Units of 10 "~ pc/g Units of 10 " pe/g
T-Ditch 12 . - 31 3.6 640 @ _ ' 88 N
i T-Swamp 18 .12 4.3 — 150 . 47 .
i Laundry Ditch 13 110 38 . 240 | T B2
- 200-E "B\ Ditch 10 23 9.7 T 86 29
., 200-E "B" Swamp 4 5.6 2.0 B 34 - 26
. 234-35 Ditch 1 21000 3000 25 T 1.7
X

© JRCLISSFRD
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The concentration of alpha and beta péfrticle ?fﬁitters in these
wastes was within the expected order of magn'itude at each location

.

Samples from all waste sources mdzcated in Table II were analyzed '

- ’ specifically for the activity density of uraniuth. A summary of the 11qu1d _
: and solid sample measurements above the de{ectlon 11m1ts of 2 x 10~ p.c/ml
o for liquids and 1 x 10~ p.c/g for solids is glvéln in TsTJIe III e L

;-
[ - -
z = -
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TABLE II

URANIUM ACTIVITY DENSITY IN 200 AREA WASTE SYSTEMS

DECLASSFIED

=HW-36505.

No.
Location ~ A o Samples i
231 Ditch 1st Underpass 12 H
234-35 Pipe Qutlet ' 12 [i
Laundry Ditch Inlet 12 G
Laundry Ditch 600! from Inlet 12
200~-W "1 Swamp S. Side 10 i
200-W "U'" Swamp Inlet 12 H
200-W "U" Swamp W. Side 12 |

Solid Samples '

No.
Location _. . Samples
200-E "B" Ditch Inlet 7
234-35 Pipe Qutlet 7
Laundry Ditch Inlet 11
200~E "B" Swamp N. Side 1
200-W "I Swamp W. Side 6
nygn Ditch Inlet 10

OCTOBER, NOVEMBER, DECEMBER o _
1954 = T =t T
Liquid Samples |’ z = 5%‘ -

Activity Density

= Units of 10_° pc/ml

=170 , 15

= 130 N 12
— 22 - 7.9
= 15 = 1
= 64 — 7.8
= B2 11
=160 o 44

Ma:gimu_m L ___Averagé

Activity Density

— Units of 107 ° pc/gm

45

9.

67

_ 3.
. i 30

52

Maximum = Average

- 18
2 ' 3.4
o 28 -
3 . 3.3
3 1.8
— 13

DECLASSIFED




DECLASSIFIED

“HW-36505

i - N

-5]-

The order of magnitude of the activity density of uranium at these -

ot locations was similar to that reported in pre{rjious p_é_"i'iods. N
.. 300 AREA WASTES B _ _ . - T ‘
.,.‘ A summary of the results obtained by analyzing liquid ari_;;i solid

- samples from 300 Area waste sources is given in Table IV.

° TABLE IV

- |

RADIOCACTIVE CONTAMINATION IN 300 AREA WASTES =

OCTOBER, NOVEMBER, DECEMBER

1954

Liquid Samples

Beta Particle Uranium and

Emitters .. Plutonium _ Uranium
- Units of 10~ '  Units of 10”°  Units of 10~ °
No. pc/ml . pe/ml - ge/ml
Location __ BSamples Max. Avg. _~Max, -Avg. Max, _Avg.
0O1d Pond Inlet 10 110 18 ‘6600 — 700 1.5 0.42
New Pond Inlet 58 54 8.6 1900 . 140 15 - 1,2
Solid Samples _ o )
Units of 10°3  Units 61075 Units of 1075
pe/g pc/g pe/g - ..
. 0Old Pond Inlet 2 6.9 4.4 4.8 3 5.6 5.6 _
ve New Pond Inlet ) 9 6.8 3.5 5.6_ 4 28 8.6 B

DECLASSIFIED
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. The contamination measured in samp‘les collected from 300 Area

. wastes was again within the expected order of magmtude in all cases based
" i - -

upon results obtained in previous reporting pemods

. Radiochernical analyses of apprommately 60" 0 samples obtamed from
* the new 300 Area pond showed the average activ1ty den51ty of plutoniurn to
: be. on the order of 1 x 10 -8 pc/ml, a value comparlng favorably w1th data
: previously reported. :i = %2 z
. |
. ENVIRONS - GROUND CONTAMINATION : - = == L

Unusually high concentrations of radidactivé particles confinued to
be present on the ground in the project and local en;ir'ons during the
quarter. These particles were those descrlbed in an earlier report( )
as well as new particles arising from the Redox process. Figures 4 and

- 5 give a picture of particle concentrations néar the first part of the
quarter and during December, respectively. A comparison of weekly

> particle concentrations on control plots near the 200-W Area is shown
in Figure 6. Particle concentrations 111ustrated in’ g1l three flgures
represent those particles detectable at ground level using a portable
GM instrument, '

The data illustrated in Figure 6 were obtainéd by comparing the
number of particles found on a particular plot during the week in question -
with the average number found during the period from November 1 to
November 26, which was a relatively stable period. The numbers reported
in Figure 6 are average values of the ratio based on all plots.

Significant increases in the number of particles found on ground
- areas in the Redox Area were noted during ¢arly November and early
December. ‘Analyses of five particles emitted from the Redox stack
. during the week ending November 7 revealed that more than 95 per cent
- of the beta particle emitter activity associated with these additional
particles was from ruthenium-rhodium isotopes with the ratio of the

. ~ DECLASSIFIED
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activity of Ru 03 to that of Ru-0° 5. Trace activities

of strontium, zirconium and rare earths we'r_'e also found. Plutonium was
found in the only two particles tested for this element with oneparticle .
having 270,000 d/m of plutonium. Four of ?fhe particles wefe—a'fgélomeratgs |
of smaller white crystals with a yellow discoloration on some surfaces - -

being less than 0.

I ot b

and both ammonium nitrate and iron were found in these particles. One -
apparently different particle was bright yellow without the crystallme
appearance of the others and results from spectrograp’mc analyses of thls
particle indicated major inert components to be calcium and iron.

Measurerments of low-activity partlcles not detectable by portable
monitoring instruments were initiated dur1ng the quarter through the
exposure of film in lightproof envelopes to ground surfaces in the area.
Concentrations of these low level particles v}ere found to be on _the order
of 200 particles per square foot at locations' ad;;ace’ﬁt to the 200 - W
perimeter fence southeast of Redox compared to concentrations of less -
than 10" in the 300 Area. o

i
.
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CONCENTRATIONS OF PARTICLES ON 200-W CONTROL PLOTS
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i 1;;
t

RADIOACTIVE CONTAMINATION IN THE COL UMBIA va
AND RELATED WATERS -

b4 Wl 4 Il

By T R .
j. K. Soldat - "

S|,

by — -

Radiocactive contamination in the Columbpia Rivér and related ‘
waters resulting from the discharge of reactor effluent water at HAPO was— )
determined by analyzing 1600 samples of 11qu1d and solld mavl'.elc‘iatl= Sampl— h
ing frequencies varied from daily to weekly at locatlons between f'ﬁ ]
reactor areas and McNary Dam; monthly samples were collected from the
Columbia River between McNary Dam and Portland quuld sample
volumes were 500 mal from locations above McNary Dam and 1 gallon o
from locations below the dam. These samples were ana,lyzed for;beta
and alpha particle emitters, and, in isolated cases, specific analg;ses
for yranium were performed. No corrections were apphed for the activity

density of naturally occurring emitters present in the waters upstream of
the HAPO environs. - -

_ Results obtained from analyzing samples of tk_ie Columbia River
water in the immediate environs of HAPO for lg’ross beta particle’emitters

are summarized in Table 1.

A — S — . - r—
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TABLE 1

|
o I

CONCENTRATIONS OF BETA PARTICLE EMITTERS
IN RIVER WATER
OCTOBER, NOVEMBER, DECEMB

R

3o
1954 _ =
[ :
Units of 10”° pc/m1}’ = L= Lz
| B Last  Max,
Oct. Nov. |I Dec.i Qtr. Qtr. This _
Location - Avg. Avg, ' Avg.” Avg. -Avg. Qtr.
Wills Ranch <5 <5 1 <5 : <5 - 9 <5
181-B Area 8 16 |+ <6 Z 9 . 7 52’
181-C Area 9 <5 i 6 . <7 - <5 24
Allard Station 13 5 i 7 8 =~ 4 23
. 181-D Area = 840 800 . 540 _ 710 170, 1800
181-H Area . ' 1100 850 630 Z. 820 7260 2200
Below 100-H Area 930 1960 ¢ 1100 . 1300 T 330 3100.
. 181-F Area 1600 1400 |11300 _. 1400 ~ 460 3200_
Below 100-F Area 950 1900 1200 — 1400 ° 360 3100
Hanford South Bank 1500 2100 2100 . 2000 7510 3800
Hanford Middle 820 1300 1300 .. 1200 . 420 3000
Hanford North Bank 730 630 M0 .. 720 - 180 1300
300 Area = 610 910 480 .. 670 280 1300
. Byers Landing - 440 - 73 - 280 ~ 300 440
Richland 400 720 i 400 ° 510 7140 800
- Kennewick Highlands - , _ - ==
Pumping Station 260 330 ' 300 — 290 . _140 390
Pasco Bridge (Kenn. Side) 220 230 380 __ 290 o1 1400
- Pasco Bridge (Pasco Side) 220 270 280 ©— 2860 ° 130 460
Pasco Pumping Plant 300 350 .. 250 _ 300 110 530
: Sacajawea Park 200 140 & 150 © 160 . 174 330.
T McNary Pool 46 55 " 64 _— 55 . 32 84
: McNary Dam _586 46 o 64 T 54 | a7 130.
. Paterson 33 44 29 - 36 . _20 62
. Snake River at Mouth 22 25 8 " 18 © 7381 56
. Yakima River at Mouth <5 <5 1 . 6 <5 43"
Yakima River - Horn <5 7 <5 <5 -<5 12
. Yakima River at Prosser . 8 <b " <5 - < . <5 227
. 3000 Area Pont Inlet <5 -- 1 <5 <5 | X5 <5
]
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Seasonal decreases in the flow rate of the Columbza Rlver and
increases in the concentration of beta partlcle emltters in the reactor
effluent at all but two reactors, (Section IV), resulted in two to four-fold
increases in the activity density of beta partzcle emltters in the Columbla
River between the reactor areas and McNary Dam. ‘Average’ and maximum
river flow rates for this quarter were 6.0 x lO6 and 7.5 x 105 gps .
respectively, compared to values of 1. 8 x 106‘ and 3._0. }-c 10 gps during the
previous quafter; minimum flow during this quarter was 4.9 x lO5 gps
on December 15, 1954, Figure 7 illustrates the river flow rates for the
period July to December, 1954, F' '

o
- !HIIH

Special river studies aimed at evaluatmg the effect of McNary
Dam pool on contamination in the Columbia River and at establishmg
background data for evaluating the effects of the operatlon of addltional
reactors at HAPO, were expanded this quarter to include 800 meéasure-
ments of surface velocity, 800 surface water samplés for measurement
of beta particle emitter concentration and tentfperatdrgemmeasur:eﬁlﬁe_r‘lts s
and soundings at twenty selected locations betWeen the reactor areas
and McNary Dam, Results of measurements on the samples collected
each month from the cross section at McNary. Dam will be used fo
record values of beta particle emitter act1v1ty densu:y at McNary pool
in place of data formerly obtained by analyzing samples coIlected by

Biology Section personnel, 1 =

. !Ij|

|
All monthly samples collected from two locations in the Columbia
River between McNary Dam and Portland, Oregon, showed detectable

quantities of beta particle emitters The acthlty denSIty of these emitters

ranged from 1.0 x 30-8 tol.6 x 10" p.c/ml durmg the quarter with the ST

maximum results each month occurring in the Maryhill Arlmgton reglon
These results-were consistent with those obtalned in previous periods

j

for this section of the Columbia River. I = = EA
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The activity density of alpha particle emitters averaged near the
detection limit of 5 x 10 wc/ml at all locatiofis given in Table I except
near 300 Area. Average and max1mum results for the 300 Arealocatlon
were 3.0 x 1072 and 1.3 x 10~ 7 we/ml this quarter, figures whlch are
consistent with previous measurements from this locatlon Occasmnal
significant alpha particle emitter concentrations Were observed thls
quarter at other locations between the reactor'areas™nd Richland. The
highest alpha particle emitter activity densityf’nleasu"f‘ed, other than at
the 300 Area location, was 6.9 x 107 ° pe/ml at Wills Ranch, ups_?_f_eam of
the reactor areas, = N —

Twenty-six samples of Columbia Riverb water-\ Awere collected from
the south bank at Hanford for 113l activity density measurements._ The
Il31 results from the discharge of animal wasi;es to the river frorri the
Biology Farm at 100-F Area as well as from the discharge of reactor
effluent water into the river. The samples av,,eraged 1.5x10 -1 pec of I
per ml of river water, including a maximum of 2.9 5::"'}10-7 pc/ml, The
average value was one-half that during the pef’iod of _g_,imilar river flow
rates during the fourth quarter of 1953, i A

[ - .

Samples of the river mud at the shoreline and five feet out from
the shore were collected at several locations ijetwee; the reacto;‘;areas
and Paterson, Washington, to determine the macmtuaz of the dep051t10n
of radioactive materials from the Columbia Rlver. Samples were
collected from above the reactor areas and from the Yakima and Snake
Rivers to evaluate the contributions from naturally occurring emitters.
The results of the analysis of these samples for beta particle emitters

are summarized in Table II, i. ;—,- i

i] 1
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CONCENTRATIONS OF BETA PARTICLE EMITTERS

-8l-

TABLE II

IN RIVER MUD SAMPLES

ocC TOBER, NOVEMBER, DECEM

Units of 10

1954

5 ue/g.

Location

Wills Ranch
Shore
5" Qut
Allard Station
Shore
5" Out
100-H Area
Shore -
5' Qut
Below 100-F
Shore
5! Out
Hanford Ferry
Shore
51 Out
300 Area
Shore
5 Out _
Byers Landinig Pumping Plant
Shore _
Richland Dock.
Shore
5 Out
Kennewick Highlands
Pumping Plant
Shore .
5t QOut
P. K. Bridge (Kenn. Side)
Shore -
5' QOut
Sacajawea Park
5 Out

Oct.
Avg,

vw Wi
0O W ~3

-3
3 fe

13
20

8.9

11

7.5

10

o
. L]
© -3

-
[\ e

A S
o oo

No“z.

Avg.

4, 4
3

1.7

3.

15 -,
13

20
9.

10
16

6. ¢
8.

1 .
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TABLE II (contd. )

i

) - J.ast Max.,

Oct. Nov., Dec. Qtr. Qtr. This
Location - . Avg. Avgii . Avgr Avg. Avg Qtr, i
McNary Cold Springs - South ¥ = B -
Shore - - 4.8 9.8 7.3 7.3 8. 8 9.8
McNary Cold Springs - Middle 14 7.1 .. 10 11 Al 14
McNary Cold Springs ~ North t = . o = z :
Shore 5.6 6.8, 12 . 8.2 17 12 - .
McNary Dam 3 = s K =
5' Qut 5.2 2.6 3.0 3.5 2.0 9.5 B
Paterson t = = = = e
Shore 4.2 2,2 4.2 3.5 -2.8 5.8
Snake River Mouth o — = -
5t Qut ' 3.8 2.6 2.4 2.9 T2.6 7.4
Yakima River Horn 3 = Lo - *
Shore 1.8 1.8, 2,3 1.8 2.0 3.2 ’
5' Qut 2.2 2.0 3.8 2.6 . -2.4 8.4
Yakima River Prosser ' o = = _ C
5t Out 1.7 2,00 2,00 L% 1.8 3.3

Samples collected at locations between 100-H and Richland showed
significantly higher concentrations of beta particle emitters than those
collected from Wills Ranch and the Yakima and Snake Rivers. Qne
unusually high measurement of 9,4 x 10_4 we/g was observed 5 feet out
from the Richland Dock during November, rééulting in the highest
monthly average for any location listed in Tab'le II for 1954, Ou‘fside
of this one sample, there were only small seasonal increases in the
activity density of these emitters between 100 ~H Area and McNary Dam,
and no significant changes in the natural emitter activity density measured
at Wills Ranch and the Snake and Yakima Rivers. , -

Analysis of the solid samples collectéd froni—locationsAli_gted in
Table II for alpha particle emitters revealed Athree locations where the . i
activity density occasionally exceeded the detectlon 11m1t of 3 x 10 p.c/ g.
The alpha particle emitter activity density below the 300 Area averaged
3.7x10 -6 pc/g during December including a max1mum of 7.3. XTO pe/gs

i — . -
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the averages for Qctober and November and foir the quarter were“less _

than 3 x 10 -6 pe/g. . All samples collected from the Richland location

were below the detection limit except one which was collected 5 feet out

from shore and had an activity density of 3. 3 X 10~ p.c /g. One sample ”
with an activity density of 4.2 x 10-6 pe/g was' obtained in December u
from the shoreline at the Yakima River horn; the monthly and quarterly
averages for this location were all less than Sl-x 10 -6 Te/g. The -;

detection of alpha particle emifter activity at these three locations does -
not represent a significant departure from past results, as occasional
detectable concentrations have been observed at these and other locations - -

in the past. - i =

Approximately 100 samples of raw Wate'r wer& collected from the
183 and 283 Buildings in the reactor and separatlon areas. Thésgsamples
represent river water prior to chlorination, flltratlon, and use as samtary
water. The results of the analysis of these sainples for gross beta
particle emitter activity density are summarized in Table III,

BT
'

TABLE II

CONCENTRATIONS OF BETA PARTICLE EMI’I‘TERS IN RAW WATER
RIVER EXPORT LINE ‘

OCTOBER, NOVEMBER, DECEMBER
by

1954 = =
Units of 107 S pe/ml " = _ § ‘ .
=, Last Max.
Oct, Nov. Dec. Qtr Qtr. This
Location T Avg, Avg.  Avg, Avg. Avg. Qtr.
183 Bldg., 100-B Area - <5 <5 B T <5 " <5 14
183 Bldg. , 100-C Area <57 28 5 710 <5 - 8l
183 Bidg., 100-D Area 120 160 110 130 29 360.
183 Bldg., 100-DR Area 130 120 160 140 30 240
183 Bldg., 100-F Area 200 190 140 180 64 280 °
183 Bldg., 100~-H Area 190 190 140 180 486 360
283 Bldg., 200 East Area 130 57 63 - 86 [ 360
283 Bldg., 200 West Area 100 170 69 120 10 . 240 -

3 DECLASSIFED
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Increases in the activity density of beta particle emitters in raw
water are expected during this period of the yéar when the river flow
rate is at its lowest value, resulting in the lowest dilutions of upéfream
reactor effluent. Small increases over similar meagﬁrements nféde
during the fourth quarter of 1953 (HHW-30744) are not Uhusual When increases
in power levels at all reactors since that permd are taken 1nto conszderatz.on

Analysis of raw water samples for alpha parfible emltter_s__’ revealed -
that the activity density averaged less than 5 valo-g pc/ml in all ¢ases.
One or two samples above this detection limit were obtained from each
of the 183-D, 283 E, and 283-W locations, Th’e maximum measurement
was 9.1 x 10" p,c/ml at 283-W during October ’I‘heé-:e later vélu:és do
not represent any significant changes over prevmus measuremen’és o
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SECTION VI : - z S
RADIOACTIVE CONTAMINATION IN RAIN _ . _
By i = o - -

D. L. Reid i -

A

A total of 140 rain samples was collected from 25 locations in the
HAPO environs and analyzed for the gross beta particle emitter actlvity ‘
density. Approximately fifty per cent of the samples were collected
during November when approximately fifty pe{? cent of the preciﬁitation
occurred. Table I summarizes the precipitation measurements made by
Synoptic Meteorology personnel at the Meteofblogy Tower near 200 West
Area; measurements for the three previous years are included for

comparl son,

TABLE 1

XN

PRECIPITATION MEASURED AT HANFORD WORKS L
OCTOBER, NOVEMBER, DECEMBER
1954 . _

oy

THRE

|1

Units - Inches =

Quarterly

Year October ~ November December . .Total )
1951 0. 71 0.82 0,707 C 223 T

1952 0.04 1 0.20 0,77 T T Lo T
1953 1 0.20 0.96 10.497 T T1es

1954 0.42 0.8 . 0.35: - L1683

I.I EN

The results obtained from radlochemlcal analysis of th rain
samples are given in Table II. . % = =
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CONCENTRATIONS OF BETA PARTICLE EMITTERS IN RAIN

OCTOBER, NOVEMBER, DECEMBER

Location

In 200 BEast Area
2507 E of stack
2000 E of stack
3500 SE of stack

In 200 West Area
1000" E of stack
7000 E of stack
8000 SE of stack
4900' SE of Stack
Redox Area

100 Area Environs
100-B SE = _
100-D SW

100-F SW

Hanford 614
White Bluffs _
100-H Area SE

Perimeter Locations
700 Area 614

Pasco Hand R
Benton City
Riverland

300 Area North

Intermediate Liocations

Route 45, Miie 6
300 Area 614 _

200 North Area 614
Gable Mountain
Baich Plant

622 Building

1954

Number

Samples

. 16
N

N
o OB

o .
w ooouvo

[§¥]
o oo

w
g IO d

|
O s NAOTW

| Units of 10”° jic/ml
Z\/Iaxlmum Average
ll 5 -
A R L=
<l L <
I 1
32 oy : i5
. 4 -2 _
T A, . 2
4 _ 2
32 I
{. _5:_ i, - —_S_l_ _
po<l <t
3= -
R S <1
2 = <1
R <1
fl 2 — = :—<}'
b = <L
7oz = -
1 <1
5 =
R R— <l
SR =1
o8 = o<1
AP =I
<1 <1
2 <1
1 <L
SRR S <
8§ ~ <1
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The average activity density of beta pé.;rticleb__.émitters in ;'ainfall
was below the detection limit of 1 x 107 ° pc/ml for most of thé stations
except those located in the 200 West Area. ’I‘he max1mum concentratlon
of 3.2 x107° gc/ml obtained at the Redox s’catlon was approxirhately 1. 5

times that obtained during the previous quarter with no signiflcant mcrease

H

in the average concentration over the prev1ous quarter

~ DECLASSFIED
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SECTION VII

| 1}

B

il

o RADIOACTIVE CONTAMINATION IN DRINKING WATER A

ND _
- ‘ TEST WELLS = L2 o
“ By j = . e
.«’»' Z. E, Carey A—t

H

Y
{riwid
k

Nearly 900 samples were collected from soufices of drinking
water in the HAPO environs during the quarter and 60 additional samples
were collected from test wells to determine any confamination in the
water table underlying the project. Most samples were of 500 ml volume
although 11, 7 liter samples were collected frdm thosgsources_where . -
greater sensitivity was needed. Special samb‘les were collected:from
various stages of the purification system at the Pasco Water Plant to
supplement measurenments made on drinking \!}vater at that location.

Table I surnmarizes the results of measurements made af all
locations where the activity density of alpha p'article“emitters in“drinking
water averaged greater than the detection lirr;it of 57{ 10_9 pe/ml during - -
the quarter.

~ DECLASSIIED
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TABLE I ]l I .
CONCENTRATIONS OF ALPHA PARTICLE EMITTERS L
IN DRINKING WATER o L
OCTOBER, NOVEMBER, DECEM jER

1954 h

Wt g 1{

500 ml samples

e }

Uramum and

Plutonium -~ Uranium -
Units of 10”7 Units of 10”7
’ No. pc/ml  _ No. pe/ml
Location Samples ax. Avg.. Samp}.es Max, Avg.
Richland Well #4 39 28 . 6 3T & 3
Richland Well #12 o 10 6 j— s 7 1 -
3000 Area Well #F 9 18 6 = 9 T <«
Sacajawea Patk 12 9 .6 —1 T & -
Paterson 3 8 ji5 - 10 9
Benton City Water Co. Well 13 16 12 13 15 11
Benton City Store 13 18 12 - 13 13 9

Similar concentrations have been observed at the Richland and
Benton City sources and at Sacajawea Park during pfevious quarters,
While the values reported for the water collected at 3000 Area Well #F
and Patersondo represent increases, they are considerably below the
maximum permissible concentrations of any isotope 6f concern. (10)

Table Il summarizes the results of radiochemical analysi:e. of
500 ml samples of drinking water collected in the immediate HAPO
environs. While individual samples af many of these locations do show
concentrations above the limits of detection for alpha particle emitters,
these coricentrations were genérally not confii‘med by resampling.

DECLASSIFIED
e
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1
!
i E
=1
I

CONCENTRATIONS OF ALPHA AND BETA PARTICLE EMIT ERS
IN WATER SUPPLIES . E-_i :

OCTOBER, NOVEMBER DECEMBER
1954 ;

500 ml samples

Liocation

Richland Well #2
Richland Well #4
Richland Well #5
Richland Well #12
Richland Well #13
Richland Well #14
Richland Well #15
Richland Well #18

Tract House J-685

3000 Area Well A"

3000 Area Weil "B"

3000 Area Well "C"

3000 Area Well "D"

3000 Area Well "E"

3000 Area Well "F"

3000 Area Well "H"

3000 Area Well "J"

3000 Area Well "K"

3000 Area Well VL"
Durand Well #5
Columbia Field well "A"
Columbia Field Well "B"
Columbia Field Well "C"
Headgate Well

1100_Area Well #8
Midway

Riverland

Lowesr Knob

Wills Ranch

Pistol Range

White Bluffs Fire Hall
White Bluffs Telephone Exchange

it

-

Uraniumand Beta Particle

Plutonium Emiiters

Units of 1070 Units of 107°
No. jpc/ml pe /ml

Samples Max. Avg. Max, Avg.

9 i <5 23 _ 6
39 28 = 24 ~ <5
8 <5 <5 19 & 7
) 10 6 28 <5
9 5 =5 un . 4
9 10 <5 <5 . <5
5 - =<5 <5 <5
11 10 <5 13 _ <5
11 .<5 <5 <5 _ <5
12 1o <5 <5 = <5
3 Z5 <5 <5 . <5
13 7 <5 290 - 38
0 -~ .
7 16 <5 <5 - <5
9 18 ~ 6 <5 T <5
10 10 <5 11 <5
11 1o <5 117 <5
6 ‘10 —<5 6 _ . <5
4 '16 _<5 6=z <5
11 6 =<5 7~ <5
14 14 =<5 17~ <5
12 S 12 <5 250 . 22
13 15 _<5 <5 = <5
13 %5 =<5 <5 _ <5
19 r10 “<b 8 . <5
9 5 <5 140 20
T ‘<5 =<5 10~ <5
13 <5 _<b . 16z <5
13 <5 “<b 1= <5
12 <] < 45 .. 10
13 8 <5 170_ 82
11 9 _<b 68~ 15
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TABLE II (contd. )

T

500 ml samples

Uranium and  Beta Particle .

Plutonium Emitters
Units of 10°°  Units of 1070
No. pe/ml pe /ml
Location , Samples Max.  Avg. Max., Avg,
Benton City Water Co. Well 13 s = 12 7. _ <5
Benton City Store 13 18, 2 21 2 5
Kiona 13 6., . <b 8 _ <5
Enterprise . 13 <5, <b 28 _ <b
Kennewick Standard Statlon ’ 13 8. <5 68 _ 26 .
McGee Well : - 13 10 <5 43 10
Ford Well o 13 9: <b 17T __ <5 -
Meeker Well . 13 T <5 78 _ 12
100-B (San) ~ 12 <5. <5 24~ <5 .
100-C (San) 12 <5 3 6 T <5
100-D (San) 12 <5. <5 75 40 -
100-DR (San) _ 12 <5 &5 7. . .37
100-H (San) 14 6 . <5 88 ' 46
100-F (San) . B 14 6’ <5 240" ~ 87
100-K Well #1 (San) ‘ 12 <5 <6 28 ~ <5
200 East (San) 12 <5 <57 1900 T 44
200 West (San) 12 <5 <5 270 _ 68
300 Area (San) 13 <5. <5 13 .. <5
251 Building {San) 13 <5 &5 1o . 17
Redox Ad. Bldg. (San) 11 <5 <5 59. 40 ~
Sacajawea Park (San) 12 g ) <5 T <5 ‘
McNary Dam (San) 11 <5 <5 9 _ <5 o
Paterson (San) 3 8 5 17 8
- Plymouth (San) 11 <5 <5 8 _ <5 B
Prosser (San) 11 <5 <5 54 _ 7
Byers Landing Pump Plant 2 <5 <5 <5. . <b
Kennewick Reservoir . 1 <5 <5 53 — 23
Pasco Improvement Farm 2 <5 = <5 6 —. <5
Pasco H and R Depot A 13 5 <5 28 16
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A noticeable increase in maximum corcentrations of beta particle = -
emitters was recorded at many of the locations during the quarter. Many
of these unusual values were not confirmed by:resargpling and the average
concentrations at such locations show nothing Unusual. However, average — -
concentrations of beta particle emitters did increase—‘significantlir in
sanitary supplies of the downstream 100 Areas and in the supplie? at
White Bluffs which originate from the same source. ~These wé,te:_I;_ supplies
all consist of purified river water and the lower flow_of the Columbia
River during this period of the year results in higher concentrations of
these emitters in river water through decreaéed dilution of upstféam -
reactor effluent water, k

- .
It =Y e

iy

Approximately two hundred 11. 7 liter s;amplesT of water were
analyzed for alpha particle emitters to obtain the. greater sensitvity of
measurement afforded by the larger sample, - Results of these analyses
are given in Table IIl. The only significant deviatiofi from past values -
occurred in those measurements at Headgate where ‘one measurément
of 82 x 10—10 me/ml on October 11 was not confirmed by resampling.
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TABLE Il

|
|
|
CONCENTRATIONS OF ALPHA PARTICLE EMITTERS
. IN DRINKING WATER : C
OCTOBER, NOVEMBER, DECEMBER -
1pse Y -
1L 7 liters sample .

) o " Units of 20710 o/l
Location "~ Samples - Maximum verage
Richland Well #2 3 G2l Tl
Richland Well #4 4 ! 8l " ab
Richland Well #5 4 r 3T, 24
Richland Well #l2 4 ; 66 =45
Richland Well #13 3 . 27 28
Richland Well #14 5 1] - %8
Richland Well #18 3 Coo 20, It
Tract House J-6856 7 " 21 .
Columbia Field Well "A'" 7 ¥ 33 ~ 17
Columbia Field Well "B 7 P18 . 12
Columbia Field Well "C" 1 ¥ a9 R
1100 Area Well #8 7 25 ~22
3000 Area Well "A" T ¥ 12 11
3000 Area Well "B" 1 L 20 20
3000 Area Well "C" 6 17 T 14
3000 Area Well "D" 0 S
3000 Area Well "E" 1 10 10
3000 Area Well "FV 4 11 B
3000 Area Well "H" 5 11 10
3000 Area Well "K" 5 16 8
3000 Area Well "L" 3 22 18
3000 Area Well "J" 5 18 : - 13
3000 Area Durand #5 ] 18 14
- Benton City Store 8 150 80
Benton City Water Co., Well 8 130 73
Kiona - 6 14 -9
Enterprise Well 8 11 8
Headgate Well 6 82 20
Kennewick Reservoir 4 8 T8
Kennewick Standard Siation 6 12 8
. Riverland 2 5 5
Midway 5 52 15
Lower Knob 7 47 8
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TABLE I (contd. ) ' ]

11,7 liter samples. . . —

No. li  Units of 10',-1_9 we/ml
Location . Samples . +Maximum Average
i Wills Ranch 5 L8 = .2 4 o

McGee Well 6 it B -1
Ford Well 6 jh 3 — <2 -

. Meeker Well 5 2= - <2
White Bluffs Fire Hall 7 8 _ _ 4 -

Pistol Range™ 6 26 _ _. 18

B-Y Well 7 29 T 22

251 Bldg. (San) 6 6 . = 4

Clover Island Pump Station 5 18 - 10

3000 Area Pond Inlet 1 9 = 9

K 4 Table IV summarizes the results of nf:ﬂeasuré:ménts médef: t the

Pasco. Filter Plant. = S o
) TABLE IV o = = - =

CONCENTRATIONS OF BETA PARTICLE EMITTERS . -
‘ AT THE PASCO FILTER PLANT )
OCTOBER, NOVEMBER, DECEMBER

1954 § :
' NO. ] . = = -
- Type Sample - Samples Maximum Average
T, Water Entering Plant from 12 5.3 x10 0 pc/ml 3.0 x 10 ° pe/ml
. River , sl - = =
< I} - -
. Sand (Surface of Sand Filter) 10 3.1 x 10_4 pc/gm 1.8 x10_, pc/gm
. First Backwash Material 8 1.2 x10 " pe/ml 4.7 x10 ° pe/ml
(tiquid) S o= . -
s First Backwash Material 5 3.0x10 2 pe/gm  1.9x10 “ puc/gm
: (solid) i, = LE. )
7 Coal (Surfaceof Coal Filter) 9 3.4 %1077 pe/em 2.0 x10_2 ue/gm
* First Backwash Material 10 6.5x10 pc/ml 4.0x10 * pc/ml
(liquid) .2 = 2 -
- First Backwash Material 8 5.6 x }IO pe/gm 2,8x10 ~ pc/gm
- (solid) b = CF
Water Leaving Plant 13 8.0x10 7 pe/ml 4.3 x 10 7 pe/ml

t - - —
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The concentrations of beta particle emitters in the water. entermg
the plant increased by a factor of over 2 from-the prew.ous quarter due

to the lower flow of the Columbia River durmg this season causing
decreased dilution of reactor effluent water entermg the river upstream
However, the water leaving the plant averagegl about the same as the
previous quarter reflecting an increase in efficiency of the filiration plant.
The average filter plant efficiency during this:;quarté_ir was comp%rable to
that observed in the first two quarters of 1954 but reflects a significant
increase over that of the previous quarter thén effié_:iency was the lowest
in over a year. The concentration in the water 'leavri"ﬁg the plant was

less than one per cent of a calculated maximum permissible concentration
using Handbook 52 values for isotopes in the radioaciive material arising
from reactor effluent water entering the river. (o, 11)

|
by |m| I

oo

A sumimary of the results of measurements m‘jade on the test wells
is given in Table V. = -
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TABLEV ! = = s )

CONCENTRATIONS OF ALPHA AND BETA PARTICLE EMITTERS
IN TEST WELLS - =

OCTOBER, NOVEMBER, DECEMBER

1954 I =

i

e by

i}

500 ml samples’

Uranium. and Beta Particle
Plutonium Emitters

No. Units of 10 ° pc/ml  Units of 10" ° pc/ml
Location - Samples Maximum Average Maximmum Average
300 Area Well #1 6 a1 o8 <5 = <5
300 Area Well North 2 840 1800 <5 . <5 _ -
B-Y Well 13 6 i <5 49 . 5
32-77 <5 <5 26 . 26
36.5-60.5 1 <5 <5 370 _ _ 370
39-79 ' 1 <5 "5 T 25 = 25
50-30 - 1 7 o T 19 19
70-68 1 <5 S G | 1
303-1 12 580 1270 13 7
303-2. 12 780 230 __. . 8. . . <5 _
303-4 - 12 930 Y270 54 8
303-6 C 12 1000 570 170 32
303-7 2 150 130 <5 = <5
303-9 3 . 88 54 =0 197 8
303-10 2 270 11250 5. . . <5 _
303-11 3 81 36 12 . 5.
303-12 3 230 . 130 5~ T <
3000-7 2

24 - 18 24 13

5
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Measurements of beta particle emltters were unusually hxgh in one
sample collected from each of wells 36, 5- 60 5 39- 79 50- 30 71-52,

70-68, 303-11 and 3000-7.

the order of past values.

The exact cause of these hlgh medsuremenis
was not determined but later measurements have shown concentrations on
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