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ABSTRACT -

SECTION I;: RADIOACTIVE CONTAMINATION IN EFFLUENT GASES
Page 9

Average 1131' emission from separation facilities was less than 1, 3
curies/day during the quarter. Maximum emission wds 15 curies/day from
the S-plant stack. Ruthenium emission averaged less than 0. 69 curie/day
with the maximum 5.3 curies/day. Tritium oxide emitted from the 6
reactor stacks averaged 1.1 curies/day; maximum emission was measured
at 105-C_stack where 1.1 curies were emitted in a 24 hour period. 539
discharge {rom the 105-F reactor increased significantly; average daily
emission was 1. 5 x 10”2 compared to a previous 2.1 x 10”3 curie. Increases
by factors ranging from 4 to 14 were noted in the number of radioactive
particles emitted from reactor stacks. -

SECTION II: RADIOACTIVE CONTAMINATION ON VEGETATION
- ' - - - - Page 26
Increases in contamination deposited on vegetation were the result

of fall-out during the month of June. Maximum measurements for 131 were
found in and near the separation areas where an average of 3 x 10 -5 uc/g

included maximum measurements on the order of 2 x 10™% pc/g. Trace -~ -= .

143l was found in the residentia% areas where the average was between 5
and 9 x 10”9 wc/g. Average 1131 deposited at remote Iocations throughout
the state was generally below 3 x 1076 nc/g. Increases in the activity
density of non-volatile beta particle emitters were also noted during June
although many of the higher measurements appeared related to ground
contamination ifi and near the 200-W area. Maximum measurements were
found at the latter location where the average activity density was 6.5 x
1073 pc/g and the maximum measurement was 0,3 pc/g. Alpha particle
emission on vegetation returned to values on the order of magnitude
expected for normal HAPO operation.

SECTION IlI: RADIOACTIVE CONTAMINATION IN THE ATMOSPHERE
' = ~ Page39 _ -

Dosage rates measured by Victoreen Integrons increased significantly
at 200-W area and Redox to values ranging from 2.7 to 4. 3 mrads/day.
General increases in dosage rates at locations within a distance of 5 and
10 miles from the separations areas and near the 300 Area were measured
by detachable ionization chambers. The activity density of filteféable beta

particle emitters in the atmosphere averaged between 2,2 x 10 wefce
and 3.4 x 10713 pc/ce at residential locations and between 6.2 x 10-1 pe/ce

* DECLISSIFED
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and 9.0 x 10712 kc/ce near the separations areas. The higher values noted
during the period were due almost entirely to values measured during May,

with a maximum weekly activity density of 3.6 x 10”1 me/ec reported at

Redox. Genéral increases in radioactive particle concentrations in air : -
were noted at nearly all sampling locations with the highest monthly average
concentration of 1, 7 particles/cubic meter occurring at Redox during May. The
average concentrations measured at locations off-site ranged from 0, 04

to 0.19 particles/cubic meter, As substantiated by radiochemical analyses of
air filter and rain samples, the increased activity density of airborne

beta particle emitters during May at remote locations was largely due to

sources other than Hanford., Airborne 113 concentrations averaged less - -
than 3 x 10713 yc/ce in residential areas and averaged less than 6 x 10~13

pc/ce at locations near manufacturing areas,

SECTION 1V: RADIOACTIVE CONTAMINATION IN HANFORD WASTES
_ . - Page 53

The activity density from gross beta particle-emitters in effluent
discharged to the Columbia River from reactor retention basins averaged
between 5 x 10-3 and 6. 3 x 10-3 rc/ce during the quarter; between 16, 000
and 27, 000 pc/second were discharged to the river from each area. Trace. = _.
quantities of alpha particle emitters, plutonium, and polonium were found ’
in isolated samples from the effluent basins in variods areas, 3l gjg-  —
charged to the river from the Animal Farm averaged 30 pc/day., Large -
fluctuations noted in contamination measured in 200 and 300 Areas waste
sources were consistent with previous observations. _Ground ¢oritamina -
tion identified as ruthenium and rhodium daughters in and near the 200-W
area gave instrument readings from several thousand ¢/m up to several : -—

SECTION V: RADIOACTIVE CONTAMINATION IN THE COLUMEiA

RIVER AND RELATED WATERS - . ZPage 63 .

Seasonal increases in the flow rate of the Columbia River caused -
decreased activity density of beta particle emitters in nearly all locations.
Maximum meaSuréments were found in the Hanford area where the average .
was 1.0 x 1072 pe/ce including a maximum measuremént 8f 3.6 x 105 p.c7fcc. )
Average values at Pasco and McNary Dam were 2.1x107% and 2. 5 x 10™
pe/ee, respectively. Trace beta particle emission was measured by a
sample collected at .%storia, Oregon, during low tide in which the activity
density was 1.2 x 1079 pe/ce. No significant alpha particle emission was
detected in Coliimbia River water, Velocity studies showed an avérage _ -
of 2.4 miles/hour over the 54 miles of river between 100-B Area and the )
Pasco Filter Plant with a river flow of 800, 000 gal/sec. Radioactive con-
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tamination measured in mud samples remained on the orders of magnitude
previously noted. Decreases in the activity density of beta particle emit- -
ters in raw water were associated with the increased flow of the river. o
Maximura measurements on the order of 3 x 1078 uc/cc were found near

the 100-¥ Area during the early part of the quarter.

-HW-33896

SECTION VI: RADIOACTIVE CONTAMINATION IN RAIN Page 71

The activily density of beta particle emitters in rain samples
increased significantly during the middle of the quarter when measure- - .
ments were apparently influenced by nuclear detonation debris. - Samples il
collected from residential areas showed values ranging from 8 x 107° to
2.4 x 10™% pc/cc whereas samples collected near the separation areas
ranged from 2 x 1079 pc/ce to 8 x 107% pe/ce. Excluding the May measure=
ments, rmaximum measurements found during this period were 5 to 10 times
greater than those observed during the previous quarter.

SECTION VII: RADIOACTIVE CONTAMINATION IN DRINKING WATER
SUPPLIES AND TEST WELLS . Page 74

Alpha particle emission exceeded an average of 5 x 10 9 pe/ce
at five Richland wells, twg Benton City wells, and at Enterprise. Mean values
for Richland were 6 x 1077 pc/cc and at the other locations ranged from
l.2to 1.5 x 1078 wc/ce. Trace uranium was found in each of these wells
at some time during the period, Average values for bet? particle emitiers
in water consumed at Pasco and Kennewick were 2 x10™ ¢ and 1, 8 x 10~
pc/ce, respectively. Maximum measurements were 4 x 107 pefce.
Beta particle emission was also detected in sanitary water supplies at
the reactor areas. Seasonal decreases were noted in measurements
obtained from samples collected at the Pasco Filter Plant and were in
close agreement with expected changes based on the flow rate of the
Columbia River. . ‘
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INTRODUCTION -

This publication summarizes the results obtained from monitoring
the HAPQO environs for radioactive contamination during the period April,
May, and June, 1954. Samples were collected by Regional Survey forces —
according to procedures previously outlined in documents of this series = .
(HW-30174, HW-31818, and HW-29514), These samples were analyzed
by the Contreol Laboratory of the Control Unit according to procedures and
techniques described in HW-~20136. Counting rates obtained from these
analyses were corrected for geometry, back-scatter, air-window
absorption, source size, self-absorption, chemical yield, and collection

efficiency by the Control Services group using factors shown in HW-22682,

HW-238769, HW-27854, and HW=-30492, Additional corrections for decay
were applied to those samples in which significant amounis of short half-
life beta particle emitters were found. The findings obtained from ana-
lyzing the direct samples were supplemented with readings obtained from
portable and fixed instrumentation. Over 20, 000 individual medsure-
ments were compiled for use in this document. . _

Jr—

'The results obtained from this study are presented in Sections I
through VII which discuss the amounts of contamination discharged from
plant facilities, and their effect on the contamination of vegetation, air,

= P

soil, and water.
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SECTIONI -

—t - —

RADIOACTIVE CONTAMINATION IN EFFLUENT GASES |

Samples of effluent gases were collected from HAPO reacior and
separation area stacks at frequencies ranging from daily to weekly.
1131 and ruthenium analyses were performed on the continuous scrubber
and filter samples operated at the separation area stacks; gases "enteringr
and leaving the Redox sand filter were monitored by colliectlsr;_)g daily filter
S

oxide and radiocactive particles was measured in the reacior area stack

samples. Activity from several emitters, including C , tritium

gases. Summaries of the results for each manufacturing area are
presented, ‘

SEPARATION AREAS

200 EAST AREA

—

'able I is a summary of the weekly filter measurements obtained
atthe Semi-Works stack. The extended shut-down of this facility was con-

tinued through the present quarter, and was responsible for the continued
low activity density of gross beta particle emitters in these effluents.

DEGLASSIFIED




SUMMARY OF RESULTS FROM STACK MONITORING

DECLASSIFiEp

-10- = HW-33896 o

TABLE 1

Month _
April

May

June

Quarter

Last Quarter

200 WEST AREA T-PLANT

SEMI-WORKS STACK

APRIL, MAY, JUNE - o o
1954 -

Curie of Gross Beta Particle Emitters - —
Emitted Daily - -

Maximum - A A;/ei'age i
3.2 %1070 ‘ 8.1%10 0
4.7x10°8 ) 2.7x 1078
1.3x107° 4.9x10°8% - -
3.2 x107° ) 5.4x107° '

-3 9.1x107°

6.5 x10

The results obtained from monitoring at the fifty~foot level of the
T-plant stack are summarized in Table Il : ‘ -

TABLEIl _ |
SUMMARY OF RESULTS FROM I'*! MONITORING )
- T-PLANT STACK ) B
APRIL, MAY, JUNE )
1954 B o
Curie of 1131 -
Emitted Daily i
Month ~ Maximum . ) A -Average
April 2.2 . S 9.6x1077 T
May 2.2 : - ©0.42
Juné - LT - - 0.30
Quarter 2.2 _ . 0.26 -
Last Quarter 0. 60 . | 8.9x107%
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The Increase in 1131 emission for this stack noted during the present

quarter was due to an increased production schedule with more dissolving
runs of longer cooling period metal being made at T-plant this quarter
than during the previous quarter. The faster dissolving schedule was

. responsible for the release of a higher percentage of the 1131 present in

= the dissolvers. An average of 100 curies of 113'1 per day was available

.,.: a in the metal dissolved compared to 130 curies per day during the previous
} gquarter. ~ B

. 200 WEST AREA S-PLANT | | | . '

A summary of the results obtained from monltormg for 113.1 at the -
S-plant stack is presented in Table IilL. -

TABLE III

SUMMARY OF RESULTS FROM I'°! MONITORING
S-PLANT STACK

APRIL, MAY, JUNE

*1

A il
|||||; Me;; AR |
t l[,

) ) 1954 , . ==
- Curies of 1131
Emitted Daily o )
Month o LMaximum = . —Average
April T . : 15 = 1.8
May S 3.5 - - Lo -
) : June e 0. 91 < _:<Ti 24 A
~ Quarter = 15 B S <L0 ]
T Last Quarter 11 i - 1.6

DECLASSIFIED
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131 g

Average and maximum I'"" emission values compare favorably with

those noted during the previous quarter. Lower cooling periods this

131

quarter resulted in an increased amount of I'"" being available in the

131

dissolved metal but a lower percentage of this I was emitted from the

131

stacks, 17" available in the metal dissolved averaged 250 curies per

day this quarter compared to 110 curies per day during last quarter.

Table IV summarizes the results obtained from monitoring for
ruthenium at the S-plant stack. = o=

Com TABLE IV

SUMMARY OF RESULTS FROM RUTHENIUM MONITORING
S-PLANT STACK
o APRIL, MAY, JUNE
1954

I

b
)

i

Ruthenium Emission

Units of Curies Per Day

_ Filter Collection Scrubber Collection  Total o

Month Maximum Average Maximum Average Maximum Average
April - - 5.2 0. 86 0. 59 0. 09 5.3 0.94
May - 2.2 0. 54 0.23 -+ 0,03 2.3 -~ 0. 56
June 3.2 <0. 54 0.10 0.02 3.2 - <0. 54
Quarter 5. <0, 65 0.59 0. 06. 5.3 ~  <0.869
Last Quarter 210 3.9 130 2.3 230 6.3 -~

The figures reported in Table IV are based on measurements =

made at & point 20 feet above the base of the stack and do not include any
contributions of material sluffing off from the upper stack liner into the
effluent. Ruthenium emission during the quarter from the S-plant stack,
based on such measurements, compared favorably with that noted from
similar measurements during the fourth quarter of 1953. The average
values for the first quarter of 1954 were weighted by the unusually high

DECLISSIFIED
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emission of over 300 curies during a short period in January and could not

DECLASSFE -

I

be compared with those of the present quarter. . - =

The extended shutdown of the S~-plant during the latter part of June
contributed to lowered emission of both 1131 and ruthenium during the
latter part of the quarter. Revisions were made during this shutdown to
route more of the process effluent gases through the sand filter in order

to reduce emigsion of ruthenium from the stack. _

Raesults of 37 measurements of the activity density of rare earths
and yttrium in the S-plant stack gases revealed that an average of 0. 23
curie per day of these emiiters was emitted on the days they were measured
with insignificant activities at all other times; a maximum measurement
of 0. 91 curie per day was obtained on May 25. Average and maximum
values for the previous quarter were 0.1 and 0. 3 curie per day, respect- - -==
ively. Spot measurements of the activity density of zirconium and stron-
tium were maintained during the quarter; maximum measurements were
below 0.1 ctirie per day for these two emitiers, - A

A summary of the resulis obtained from daily filiter measurements — -
at the inlet to the Redox sand filier is presented in Table V.

= ' - -TABLE V

" . _SUMMARY OF FILTER MEASUREMENTS
 S-PLANT SAND FILTER INLET
" " APRIL, MAY, JUNE

| - 1954
Gross Beta Particle Emifters i . .

- ' Units of Curies / Day

Por Fhoa | ||||| b

ANl
B

- Units 0f 10 3 pe/et®  _into Sand Filter -~
Month ‘_Maxir_;}ur_n Average ) Maximum = _Average
April - 7 =>200 _ >30 ' >9.9 - >L7 _
May = 1490 490 86 — 28
June - 260 28 15 A P
Quarter - 1490 >180 86 >10
4.8

Last Quarter 5600 - 83 320

: m

il
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These measurements were obtained by drawing an aliquot of the
incoming gasés through a CWS filier paper and then reading the dosage
rates on the filters with a CP meter. The dosage rates were converted to
micro-curies per filter by applying the factor of 50 mrad/hr/uc found by
monitoring and then analyzing a large number of these filters during the
past two quarters. The average values obtained this quarter (Table V)
are higher than those found during the previous quarter even though the =
one high value obtained during March is included in the previous guarterly
average. The most significant increase was noted during May when the
average activity density of the gases entermg the sand filter was O 49

}J.C/it I ;__ P [P o _. [ - i . Zi_

Specific analyses were performed on two filtérs removed in March
and May. The composition of the activity on the filter removed on March 9
was 92 percent ruthenium, 2.9 peicent rare earths, and 1.4 percent
zirconiurn; total beta activity was 550 pc/filter. Corfiposition of radio-
active material on the filter removed on May 18 was 24 percent ruthenium,
28 percent rare earths, 8 perceni strontium, 14 percent zirconium, and
25 percent nlobmm (assummg equlllbrlum between z1rcon1um and niobium .
daughter); tofal beta activity was 1100 pc/filter.

Samples of the gases leaving the Redox sand filter were collected
similarly to the inlet gas samples. The filters were counted on a pro-
portional couﬁter and then autoradiographed for 168 hours. The counting
measurements initiated during May were converted to curies of gross beta
particle emitters leaving the sand filter per day. The results of these
calculations and of the autoradiographs are summarized in Table VI

i

K
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— SUMMARY OF FILTER MEASUREMENTS
~ 7 "S-PLANT SAND FILTER OUTLET
— APRIL MAY, JUNE
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_TABLE VI

1 9 54
o Radloac’swe Partlcles o Grosg Beta Pa%tigle- Emitté‘;g
' Units of 10° ptles/day Units of 1075 curie/day )

Month -~ _Maximum Average Maximum = Average
- April | = 4,2 L3 - 2 —

May ~ . 1000 67 L1 018

June 1300 140 0.78 0. 29

Quarter 1300 57 ‘ L1 _0.25

Last Quarter 580 14 e - | —

The average number of pafticlés per day leaving the sand filter
during April was comparable to the average value for January,1954. Monthly
5 4.7x 105, and greater

than 4.2 x 10° particles/day in January, February, and March, r‘espectively.

averages for the previous quarter were 1.4 x 107,

200 WEST AREA U-PLANT

Table VII is a summary of the results obtamed from filter
mOmtormg a’c the U-plant stack. N -

- J—
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TABLE VII

SUMMARY OF FILTER MEASUREMENTS
U-PLANT STACK B o
APRIL, MAY, JUNE - T
_ 1954
Curies Emitted Per Day

Gross Alpha - Gross Beta =~ Radioactive _
Particle Emiiters Particle Emitters Particles T
-8 -5 Units of
Units of 10 ° curie Units of 10 ° curie 10~ particles/day
Month Maximum Average Maximum Average Maximum Average
April - 2.3 0.19 16 8.0 3.5 l. 4
May 1.4 0. 56 45 11 - 6.0 2.7
June = 1.8 0. 87 21 2.8 17 10
Quarter © 2.3 0.53 =~ 45 7.3 7 3.5
Liast Quarter 7.2 1.5 7.3 1.9 26 = 5.0 7 ‘—“

The average activity density of gross beta particle emitters in gases
emitted from the U-plant stack was higher by a factor of four during the
present quarter than during the last quarter; average alpha particle emitter
activity density decreased this quarter to one-third of the previous quarter's
average. Neither of these changes was out of the range of fluctuation
previousiy noted for this location. The maximum measurement of 4,5 x
10™* curie of gross beta particle emitters per day was obtained on the

filter operated from April 27 to April 29. - -

There was no significant difference in the average radioactive
particle concentration for this quarter compared with the average for the .
previous quarter (Table VII). The increase in activity density of gross - - T
beta par'tic;le'_’emitters collected on a filter without a;corresponding increase
in the concentration of radioactive particles indicates an increase in the
specific activity of the individual particles. - -

a JECLISSIFED
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The results of the analysis of samples of the reactor areas stack
14, 535 tritium oxide, gross alpha and gross beta particle

3

gases for C
emitters retained on filters, and radioactive particles are summarized

in Tables WVIII through XIil.
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Average tritium oxide emission from the six reactor area stacks

-24-~ ‘ HW-33896

totaled 1. & curie/day compared to 1.1 curie / day during the previous
quarter. The only noticeable change occurred at 100-F where the average
daily emission was 0.17 curie /day this quarter compared to 0. 27 curle/
day during the previous quarter. Maximum tritium oxide emission this
quarter was 1.1 curie/day on June 18 fromthe 105-C stack; maximum -
emission during the previous quarter was 2.5 curies /day from the 105-F
stack.

One positive CM‘ measurement was obtained at each of the 105-C,
105-DR, 105-F, and 105-H stacks; these positive values did not represent
any significant change from the previous quarter's measurements. A

slight increase was noted in the Cl

emission rate from the 105-D stack
this quarter when six positive measurements were obtained, The maxi- : —
mum value of 2.0 x 10-—2 curie/day was obtained on May 18.

35 smission this quarter

The only significant change noted in the S
was at the 105-F stack where the average daily emission increased by a
factor of seven over the average value for the previous quarter. REight
positive ‘35 measurements, with a maximum of 9. 0 X 1072 curie7dé.y on
May 18, were obtained at this stack during the quarter, average emlssmn - T
was 1.5 x 10~ cume/ day. Maximum and average values for the previous

quarter were 8.4 x 103 and 2.1 x 1073 curie/day, respectively. The
maximure value of 9. 0 x 10 2 curie/day represents the highest daily

835 emission rate measured at any reactor area stack during 1954,

During May, the average activity density of gross alpha and gross
beta particle emitters in the 105-F (Table XII) stack gases increased by
factors of seven and two, respectively, over the average values_for April,
During June the averages decreased to values well below the April measure-

ments. ‘This same trend was noted in the measurements. The average

activity density of these two types of emitters showed no significant changes

N
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at the 105-B, 105-DR, and 105-H siacks, although, as at 105-F, the maxi-
mum measurements were obtained during May. There was no significant

~25~ HW-33896

change in the average activity density of gross alpha particle emitfers in _

the 105-C stack gases; the average and maximum gross beta particle emitter
activity density decreased from the high values noted during the previous -
quarter at this stack. : '

General increases were noted in the radioactive particle Toncentra--
tions in reactor area stack gases this quarter. During the previous quarter

o the majority of the filters obtained from the 105-D and 105-F reactor stacks

produced autoradiographs too dense to evaluate and no values were avail~
able for comparison. Magnitude of the increases raﬁged from a factor of
four at 105~C to a factor of fourteen at 105-H. For almost all of the
normally low activity density stack gases monitored, the quarterly maxi-
mum values occurred during the month of May. This general increase — =
indicates a general increase in the airborne activity contained in the air
drawn into the buildings for ventilation purposes rather than confribution

from any one reactor. — .. o
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SECTION 11

RADIOACTIVE CONTAMINATION ON VEGETATION

The deposition of radioactive contamination in the HAPO environs

o was determined from the results obtained from radiochemical analyses
:. . of nearly 2500 vegetation samples. Over 1800 of these samples were
o _ collected from locations in the nearby environs and the remalnmg samples’ =
A were obtained from remote locations in Eastern Washlngton, Southern
o Washington, and Northern Oregon. The samples were analyzed for the

activity density from 1131 and from non-volatile beta particle emitters;
selected samples from several locations in the immediate environs were
analyzed for the activity density of alpha particle emitters. Table I
summarizes the results obtained from the beta particle measurements; A -
average values representing the previous quarter are included for

Lo

comparison. _ -

i
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TABLE 1

Il

‘HW-33896

RADIOACTIVE CONTAMINATION ON VEGETATION

APRIL, MAY, JUNE

1954 i - o
- ——---  Non-Volatile A =
: . 1131 Emitters
__ Units of 108 ye/g Units of 100 pe/g.
Last ' Last
No. - Qtr. - Qtr. I
Location Samples Max. Avg. Avg. Max. Avg. _Avg.
North of 200 Areas 205 150 10 4 6700 600 1200
Near the 200 Areas 121 140 10 8 . 7900 750 12000
Route 3 5 1 5 18 . 22000 4600 490
200 West Gate 61 220 30 49 19000 630 560
200 East Tower #16 51 120 15 12 + - 6000 430 78
Batch Plant - 4] - 68 16 47 58000 3400 33000
Meteorology Tower 13 50 13 31 1400 340 160
South of 200 Areas 337 190 9 -5 3300 300 56
Richland _ 169 96 6 4 - 2800 200 41
Pasco Environs 132 93 6 <3 3100 230 31
Kennewick Environs 168 120 6 <3 3400 220 29
Benton City-Kiona 39 25 4 <3 = 940 170 49
Richland "*Y" 12 27 4 4 ———— - ——
Hanford 13 18 5 6 T mm——- - - B
200 BEast Area 45 180 34 9 . 3900 _ 840 450 o
200 West Area 66 19 5 - 310000 6500 22000
Wahluke Slope 158 140 23 <3 3700 510 270
Goose Egg Hill 40 20 3 9 710 150 120
Rattlesnake Mit, 29 3 <3 P12 220 ~ 85 52
PSIN-300-310-330 39 120 12 4 T 4900 = 350 11
Redox Construction .88 - -~ 55 25000 1200 14000
Off Area Sanipling ' = 5= E =
Pasco to Ringold 72 90 20 3 3700 620 50
Prosser to Paiterson- , = R -
McNary 193 43 3 <3 2600 170 32 _
Eastern Washington 200 11 <3 3 160 _39 58 ‘
S. Washington and , N -
No. Oregon 189 12 <3 <3 580 “52 26

 DRELASSFEL
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A comparison of the average values shown in Table I with the results
obtained during the previous quarter shows some fluctuation in the activity -
density of I131 and a general increase in that of non -volatile beta particle :
emitters during this period. This increase was largely the result of
higher measurements obtained during the month of May when the deposition
throughout the environs was influenced by fallout of particulate contamma- :
tion from sources believed to be other than the HAPO operation. ’I'he -
significance of the increase during the month of May may be appraised
by reviewing Flgures 1 through 4 which show the estimated 1so-act1v1ty -
deposition of I‘l for each of the three months within the period along with
the quarterly average depos:mon based on all measurements during this
period. Tables II and II summarize the results on a month to month basis - —

for the various beta particle emitters.

{
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TABLE II — . -
ACTIVITY DENSITY FROM I'>! ON VEGETATION
APRIL, MAY, JUNE _
1954 _ o
Units of 10“6_ p.c/g -
April May June .
Location_ Max. Avg. Max., ~  Avg. Max. Avg.
North of 200 Areas 7 <3 150 25 12 . <3
Near the 200 Areas 18 4 140 24 13 <3
Route 3 - <3 <3 1 _9 37 <3
200 West Gate 36 13 220 37 42 13
200 East Tower #16 27 8 120 31 8~ 4
Batch Plant 54 16 68 30 11 b
Meteorology Tower 15 9 50 21 18 7
South of 200 Areas 20 <3 190 21 8 <3 _
Richland 6 <3 96 15 10 <3
Pasco Environs 7 <3 93 17 5 _ <3
Kennewick Environs 5 <3 120 15 10 - <3
Benton City - Kiona 3 <3 25 10 <3 <3
Richland "Y' _ 3 <3 27 10 8 <3 -
Hanford 5 <3 118 -9 i <3
200 East Area 14 B 180 85 6 <3 . _
200 West Area - - 9 4 18 6
Wahluke Slope 12 <3 140 43 6 - <3 ..
Goose Egg Hill 20 8 - - 6 <3
Rattlesnake Mountain 3 <3 -—— S 3 = . <3
PSN~300~310-330 11 <3 120 27 6 - <3
Redox Constriction - -— --- - —— -
Off Area Sampling = =
Pasco to Ringold 9 <3 93 44 9 _
Prosser to Patterson~- ' _— I
McNary ‘ 5 <3 43 10 7 <3
Eastern Washington <3 <3 11 <3 4 <3
So. Washingtén and No. - N
QOregon 5 <3 b <3 2 = <38
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TABLE III | -

ACTIVITY DENSITY FROM NON-VOLATILE
BETA PARTICLE EMITTERS ON VEGETATION

- APRIL, MAY, JUNE -
- 1954 —
v Units of 1075 yc/g =
April May June
Location Max.  AvVg Max. Avg. Max. _ _Avg.
o North of 200 Areas 6700 780 5700 830 240 10
Near the 200 Areas 4200 290 7900 1800 550 . 180 _
Route 3 22000 22000 680 680 76 62 )
200 West Gate 19000 1000 3000 710 270 110 T
200 East Tower #16 = 120 42 6000 1100 360 - 140 ’
Batch Plant - 59000 5400 22000 = 3400 2300 = 500 ) e
Meteorology Tower 1000 310 1400 520 280 140 N
South of 200 Areas 150 45 3300 780 390 140
Richland - 180 37 2800 ' 500 370 85 i
Pasco Environs 60 30 3100 | 570 250 93 T
Kennewick Environs 200 39 3400 - . 550 270 34 :
Benton City - Kiona 44 27 940 ' 350 110 62
Richland "% . —_—— o me- Lee— - o T emem o
200 Bast Area . 73 43 2900 2300‘ 340 150 !
200 West Area 310000 18000 13000 1100 2100 _ 340 h
Wahluke Slope 480 70 3700 1400 350 32
Goose Egg Hill 82 40 —— -= 710 _ 250 -
Rattlesnake Mountain 46 34 ——— —uie 220 - 100 -
PSN-300-310-330 160 48 4900 770 250 ° 140
Redox Construction 7500 © 950 25000 2500 1700 210
i Off Area Sampling : - = = = _
Pasco to Ringold 100 43 3700 1700 350 = - 90 T
. Prosser to Patterson- ; I A= = —
.. McNary 120 43 2600 450 220 90 o
- Eastern Washington 110 35 170 43 140 - 39 B
! So. Washington and - 2 = -
.- No. Oregon’ 55 27 220 42 600 - 90

* USSR
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Average values based on all measurements obtained during the
quarter shew that the mean deposition of 8 was 1.1 x‘_T}O'—5 pc/g in the
HAPO environs, In residential areas surrounding the plant perimeter,
" the average deposition was 5 x 10'6 pe/g. Maximum measurements on
. the order of 1 leo"" wc/g in residential areas were found on May 10 and
May 11 when the results obtained from the atmoépheric monitoring program
showed significant increases in the number of airborne radioactive particles.

(Section III). = - = - —

- A large number of the maximum non-volatile beta particle measure-
ments were also noted around May 11 although a number of higher Zalues
which were apparently influenced by extensive ground contaminatién near
the 200-W Area were observed during other perliods of the quarter.

Tahle IV summarizes the results obtained from the analysis of

vegetation samples collected from remote communities. _
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TABLE IV | .

RADIOACTIVE CONTAMINATION ON VEGETATION
OFF-AREA LOCATIONS -
APRIL, MAY, JUNE = - _
1954 - = e

1 T
(LI

Units of 10°° pe/g

34 L

Non -Volatilu.,

No. i3l “No. Befa Emitters o

Location - Samples Max. Avg Samples Max. Avg. -
Mozxee ) 8" <3 <3 12 250 45
Union Gap 5 7 <3 _6 120 32
Wapato - - 8 <3 <3 12 55 30
Toppenish 8 5 <3 12 49 26
Toppenish to Goldendale 10 9 <3 16 360 56
Goldendale = 8 5} <3 12 80 30
Goldendale to Wishram 2 8 5 B 190 54
Liyle 4 <3 <3 .6 88 36
Bingen 4 <3 <3 =6 76 50
Camas 8 3 <3 12 T4 34
Vancouver 8 <3 <3 12 95 49 -
Portland 8 <3 <3 a2 ‘110 54 )
Troutdale 4 <3 <3 6 100 47
Bonneville 4 <3 <3 6 63 29 -
Hood River 4 B <3 6 " 92 40 _
The Dalles = 8 8 <3 12 580 73 -
Moody e 3 <3 <3 8 - 270 59
Rufus 4 12 4 6 590 140 -
Blalock 4 5 <3 -6 260 I A [t
Arlington - 4 6 4 6 240 90 -~
Heppner Junction 4 5 <3 —6 100 70 -
Boardman 5 <3 <3 6 160 70
Wallula 4 5 <3 .8 140 62
Touchet . 4 <3. <3 .6 36 28 -
Lowden - 4 <3 <3 6 44 25~
Walla Walla . 7 <3 <3 12 b8 32

, Dixie . = 4 . <3 <3 .6 . 58 237 7 -
Waitsburg 8 <3 T <3 -1 130 37
Dayton 8 <3 <3 12 110 36

. Pomeroy 8 4 <3 -l2 gs 41
Lewiston 8 <3 <3 . 12 75 31 -
Uniontown 4 <3 <3 _6 56 35 -
Pullman 8 <3 <3 _12 72 32 L

DECLASSIFIED
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TABLE IV (contd. )

Units of 107° uc/g ] o
= Non-Volatile =

No. 3l - No. Beta Emiiters
Liocation . Tamples Max, Avg. oamples Max. AvVg.
Colfax 4 <3 <3 6 62 33
Steptoe Z- 4 <3 <3 6 28 21
Rosalia = 4 3 <3 6 87 62
Spangle = 4 <3 <3 .6 69~ 37
Spokane - 8 <3 <3 12 120 38
Cheney 4 <3 <3 8 82 44
Sprague 8 11 <3 12 160 58
Ritzville - 8 <3 <3 12 95_ 37
Lind 8 4 <3 12 90 32
Connell 7 _ 8 .. <3 <3 12 1307 ~ 64
BEltopia- = 1 <3 <3 1 8L 81
Reardon 2 <3 <3 2 44 - 34 _
Davenport 2 <3 <8 2 69 41 -
Harrington 2 <3 <3 2 24" 23 =

The values summarized in Table IV wex_fe not éignificani:ly different =
from those notéd in the same locations during the previous quarter.

Table V summarizes the results obtained from analyzing samples for

the sctivity density of alpha particle emitters. ol =

| x . a.

t
{

g I

4
i
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TABLE V -

ACTIVITY DENSITY OF GROSS ALPHA PARTICLE EMITTERS
ON VEGETATION

> s — APRIL, MAY, JUNE _

S 1954 -

;’f : Units of 1078 /g B _

' Quarterly Max.
Location _ April May June Avg, Result
200 West Gatehouse 240 50 40 T 99 370 )
Batch Plant 47 16 12 25 55
Rt. 4S, Mile 4 28 38 1 26 58
Meteorology Tower 130 73 <10 70 220
Rt. 4S, Mile 6 14 12 <10 <10 24
300 Area = .2 19 18 18, 38 ]
Outlying S . , . . |
Richland <10 17 <10 <10 _ 18
Pasco. : -35 <10 <10 1s - 60

Benton City * <10 <10 <10 _ <10 12

Although trace alpha particle emission was detected on samples =
collected near the separation areas, the orders of magnitude shown in
Table V range from 1/2 to 1/10 of previous values. The values summa-
rized in Table V were essentially on the order of magnitude expected
for normal HAPO operation. ‘

| ; ECLASSIED
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SECTION III ' _

RADIOACTIVE CONTAMINATION IN THE ATMOSPHERE

The magnitude and extent of airborne contamination in the HAPO
environs were determined from analysis of filter and scrubber samples
and from data recorded in the operation of Victoreen Integrons and
detachable 1onlzation chambers. The following tables summarize the
results obtainéd by measurements made by each of the monltormg methods

during the quarier.

Victoréen Integrons were operated continuously at stations located
at the perimeter of the manufacturing areas and in refsidential corhmunities
neighboring the‘plant. Accumulated dosage readings were tabulated by
eight hour intervals and calculated in units of measured dosage per 24
hours. A sumihary of the average dose rates for the ihree month period
is given in Table L — -

TABLE 1 -
AVERAGE DOSAGE RATES AS MEASURED BY VICTOREEN INTEGRONS .
APRIL, MAY, JUNE e a

1954 N . .
Units of mrads per 24 hours o o
- o Quarterly
Location No. of.Units April  May June ‘Average
100-B Area 3 0.1 0.1 ° ~0.1 ° 0.1 T
100-D Area 3 0.1 <8,9  <2.9 ' I<2.3
100-F Area 3 0.1 <0.1 - 0.7 <0. 3
100-H Area 3 0.4 0.4 1.4 0.7
200 West Area 2 4,3 8.2 - 5.3 - 4.3 -
200 East Area 2 0.1 0.2 <0.1 - <0.1
Riverland 1 <0.1 0.4 0.3 - <0.3 -
300 Area 1. <0.1 0.7 <0.1 <0. 3 i
Richland 1 < <0.1 0.5 =~ <0.1 _<0.2
Pasco = 1 # <0.1 0.7 <0.1 <0. 3
Benton City 1_ . <0.1 0.5 _ <0.1 -<0,2
Norih Rlchland North 1 <0.1 0.2 <0.1 - <0.1
Hanford . 1. 0.2 <0.1 . 0.1 <0.1 .
Kennewick '~ 1 <0.1 0.6 <0.1 <0. 3
Redox | 1 2.0 4.8 - 1.3 T 2.7
200 East Semi-~ “’Works 1 <0.1 <0.7 <6.0 <2.3 .

USSR




DECLASSIFIED
RN

-40~- " HW-33896 .

Increases in average dose rates over those reported during the
previous cit-larté; ;vere measured ét 200 West Area and Redox. ‘ These
were the only stations exhibiting such change, and the values were expected
based upon the continued high ruthenium ground contdmination existing
in this vicinity. Higher than normal measurements recorded at 100-D
Area and 200 East Semiworks resulted from erratic inistrument operation
during this period. If the questionable measurements are omitted, the _

quarterly average dosage rates found are 0,1 and <0,1 mrads per 24 hours -
at these two locations, respectively. o -

Detachable C-type ionization chambers were used for measuring
the dosage rates present at stations located around the perimeter of the
plant manufacturing areas. Duplicate instruments wére used at each
location with the minimum value of discharge included as the x;epzrted
value. . A summary of these dosage rate measurements is given in Table II.

+ TABLE 1I

i

DOSAGE RATES MEASURED WITH
"C" TYPE DETACHABLE IONIZATION CHAMBERS
APRIL, MAY, JUNE
1954 |

ek

- Units of mrads per 24 hours - -

: ' Quarterly
Location T April May ~June Average -
100-B Area =~ 0.7 L1 - < 0.7 0.8 A
100-D Area 0.6 0.7 0.5 - 0.6
100-F Area - 0.4 0.4 0.3 0.4
100-H Area 0.6 0.8 = 0.6 - 0.7
200 West Area 0.4 0.7 . .. 0.5 0.5
200 East Area 0.5 0.5 - 0.8 _ 0.5
200 BEast Semi~Works 0.6 0.7 - 0.7 0.7

s
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Examination of the above data revealed that there were no sig-
nificant changes in the values for the current quarter from the similar
measurements made during the past year.

D(.tachable M and S type ionization chambers were used to
measure the dosage rates at intermediate locations oh the project and in
residential areas around the plant perimeter. Readings were obtained
from these instruments at frequencies varying from daily to weekly and
dosage rates were again tabulated from the chamber which showed the
minimum discharge at each location. A summary of these measurements
is given in Table IIT. :

TABLE III . _

- VRADIA'I‘ION LEVELS OBSERVED WITH
"M' AND '"S" TYPE DETACHABLE IONIZATION CHAMBERS
APRIL, MAY, J UNE

1954

)

Units of mrads per 24 hours -

Quarterly Group

Location o A April May June _Average Average
100 Areas and Environs A e =

Ri. 1, Mile 8 | 0.74 0.50 0.87 0.64

Rt. 2N, Mile 10 0.50 0.62 0.61 = 0.58

Rt. 2N, Mile 5 0.83 0.97 0.80 - 0.87 _

At White Bluffs 0.45 0.63 0.59 .. 0.56

Rt. llA, Mile 1. 0. 87 1.66 0.95 . 1. 19

Hanford 614 Bldg. : L2l 0,77 0.44 0.81
Intersection Rt. 1 and Rt. 4N 0.45 0.44 0.54 0,48 _

At Hanford 101 Bidg. 0.39 -==-- ~-~- . 0,39 B

P-11 Area 0.47 0.74 0.59 0. 60 ‘ 0.68

JECLASSIFE
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TABLE III (contd. )

Units of mrads per 24 hours

April May June

" Quarterly Group

Rt. 4S, Mile 6
Batch Plant
Rt. 11A, Mile 6
Rt. 3, Milel
Rt. 48, Mile 2.5
Redox Area -
Rt. 4S8, Mile 4.5
Military Camp PSN 300
-+ PSN 310
- PSN 320
PSN 330
Redox Perimeter

Within 10 Miles of 200 East

Rt. 48, Mile 10
Rt. 10, Mile 1
Rt. 10, Mile 3
Rt. 2S, Mile 4

Near 300 Areas

Rt. 4S8, Mile 16

Ri. 4S, Mile 22
North Richland North
300 Area B

Outlying -
Richland =
Benton City
Pasco- : -
Kennewick

L

1.12
6.88
1,78
2,24
1,45
1.70
0. 80
4.14
.27
1,26
0. 88
32.96

0. 59
1. 09
0.982
1. 21

1. 00
1,76
L1
0.93

121
0. 54
0.30
0. 46

2, 04

6.12 3.07 5. 36
>5,80 2.14 = >3.24
1,89 .40 1.84
1.96 2.96 2.12
2,15 2.70 . 2,19
1,69 1.66 1. 38
3.02 2.18 — 3. 11_ _ __
.78 2.53  1.86
2.91 L8l 1. 99
1.94 1.5l 1. 44
37. 45 33, 62 34, 68 >5. 06
1.20 0.85_  0.88
1,53 1.12__ __ 1,25
1.68 1,027 L2l -
1.8l 1.86 1. 83 1,24
2.11 1.37 1. 49
>5.75 2,44  >3.32 -
1.52 0.65° 1,09
1.05 0.76 0.91 . . >L70
1,04 0.80° .02
0.27 0.57 0.46
0.34 0.34° 0,33
0.37 0.64_ 0.49 _ 0,58

1. 37 1. 51

~ DECLISSIFIED
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General increases over the values of the previous quarter were

-43- : - HW-33896

observed in the average dosage rates at grouped locations within a radius

of 5 and 10 miles from the separation areas and near the 300 Area. The
largest increase was noted at the Redox perimeter 16tation, with a quarterly
average of 35 mrads/day measured during this perio_‘?i No signii'“—icant
dlffe,renCCSs in average dosage rates at grouped locatlons were observed in
the environs of the reactor areas and m the outlymg“f’esidentlal areasq

Con‘ceﬁtrations of airborne beta particle emltters wefe measured
using filters through which flow rates of 2 to 2.5 cfm of air were passed
for daily or weekly periods. The filter samples wer’_e analyzéd several
days after their removal from the sampling location to allow for the decay
of the daughter products of the natural airbornle particle emitters-, A
summary of the results obtained from these measuréments during this

period is given in Table IV.

o s T, —

DECLASSIFIED




DECLASSIFIED

m - ~44- -

TABLE IV

HW-33896

AIRBORNE BETA PARTICLE EMITTERS MEASURED ON AIR F_f_LTERS

APRIL, MAY, JUNE -
1954 '

NN

§¢tivity Density - Units of 114 pe/ce

- Weekly

. . Quarterly
Location = April May June Average Maximum
100 Areas and Vicinity ‘ o . B
100-D Area 29 750 31 230 _ 2100 -
100-H Area 14 160 26 54 390
Hanford 614 Bldg. 16 44 9 . 24 100
White Bluffs 25 270 30 130 660 — 7
200 Areas and Vicinity B o
200 West Tower #4 46 480 30 ~ 180 1600
200 West, Redox Area 1100 1700 140 900 3600 -
Gable Mcountain 63 220 38 100 700
200 East Semi-Works 73 74 35 . 62 200
PSN 329~ % C ¢ - - 40 220 66 99 ~ 370
300 Area 614 Bldg_. ‘ 28 45 13 : 28 - 110 _ .
Qutlying = - . - T '
North Richland 17 15 32 22 - 66
Pasco’ B 15 67 21 34 _ 150
Benton City 9 49 14 .. 28 110
Riverland - 28 180 19 8l 530

DECLASSIFIED
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The quarterly average of activity densities of beta particle emitters
collected on air filter samples increased generally at nearly all stations
in the vicinity of the 100 and 200 operating areas and also at Riverland. -
Examination of the data, however, revealed that these increases_were due
almost entirely to high concentrations measured during the month of May.
The maximum weekly concentrations were found during the week of May
10 - 17, 1954, indicating a possible relationship to the series of nuclear
and thermonuclear test explosions held by the Atomic Energy Commission
in the Pacific'Islands. Further radiochemical analysis of air filters as well

as decay curve studies made of air and rain water sdimples collected during
this period also revealed the presence of material typical of fall out debris.
Values measured during the remaining two months of the quart_ef were
essentiall y normal o - S

Acld:.tlonal evaluatmns of the act1v1ty density of beta particle
emitters in the atmosphere were made by analyzing the small air filters
removed 1:‘rorﬁ dual unit monitors operated at three locations. The results
of these measurements are given in Table V.

TABLE V B
AVERAGE BETA PARTICLE EMITTERS COLLEC D ON A R"FILTERS
7 DUAL UNIT AIR MONI’I‘OR oz ) L
T APRIL, MAY, JUNE - o -
- ~ 1954 _
= - Activity Densz.ty Units of 10 ~l4 pc/ce = o
R o - : " Quarterly Weekly
Location . __A_pril , May J m'ae Average Maximum
200 West Area #1 46 310 36 120 ~ 1000__ -
200 West Area #2 89 260 39 120 — 700
200 East Area #1 40 130 54 78 360
200 East Area #2 57 72 36 62 - 200
Richland #1 16 450 12 150 - 1600

Richland #2 <4 750 110 300 2200

{

S ISR
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The quarterly averages shown in Table V reflect the same increase
noted in the results shown in Table IV. In this latter case also, the

maximum weekly concentrations were measured during the week of May
10 - 17; 1954. -

The number of radioactive particles in the atmosphere was
determined by autoradiographing air filters through which sample air
flow rates of from 2.5 to 10 cfm were passed for periods ranging from
daily to weekly. Monitoring stations were maintained throughout the
immediate plant environs and at several remote locations in Washington,
Oregon, ldaho, and Montana in order to evaluate particles origind@ting
both from HAPO and from outside sources., All filter's were autoradio~
graphed for 168 hours using type KX-ray film. A summary of the results
of measurements near the separation areas is given in Table VI.
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 TABLE VI
SUMMARY OF PARTICLE CONCENTRATIONS NEAR

HW-33896 -

K

Loc ation

200-E and Vlcmlty
27704 Outside -
BY - SE

BY - NE
"B" Gate
2704 Inside

200-W and Vicinity
2701 Outside .
2722 . .

nm Gate
222-T.Outside
231

Redox

YWY Guard Tower
2701 Inside

272 =-

SX Tank Farm
222-U Lab.

222~T. Lab.

222-T Hallway
U Plant Gate

Met, eorology Tower
3
507
100¢
150¢%
200!
2507
300
3507 -
400° -

* Discontinteéed

[

.I'?‘},‘[

THE SEPARATION AREAS

APRIL, MAY, JUNE

1954

8 particles/ meter>

---New Monitoring Station

Units of 10 —
Total = -
Volume - -
of Air ~ -
Sampled Present Previous
Cubic - . . Quarter Quarter
Meters  April May June Averages -Averages -
‘9316 36 230 130 T 140 63
9312 89 140 280 ~ 170 _ . 8l
9027 81 120 85 | 99 _ 82
8823 74 300 100 = 170 60
9304 38 160 110 110 63
8743 48 250 120 — 150 97
9073 66 250 100 = 150 120
9308 91 190 83 130 110
g312 160 240 160 __ 190 : 140
9312 b4 220 180 — 180 110
8943 230 1700 860 960 280
9308 180 210 260 - 210 78
9312 55 290 110 . 160 73
9355 45 120 8l _ 83 89
5763 240 630 680 _ 480 ———
7744 99 410 33 230 110
4280 50 180 * 92 72
4280 140 360 * 180 - 100
9391 160 260 120 190 — 150
37247 14 67 25 38 .19
37604 11 32 22 -~ 22 18
29863 8.7 50 37 33 - 23
26102 11 68 30 — 39 23
24111 19 58 44 42 _ 31
24111 18 43 41 35 44
22341 27 61 52 48 48
22341 17 63 80 ~ 54 35
- 15042 44 69 94 — 69 — Bl

DECLISSIFRD
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L

- General increases in particle concentrations during the current
period were noted for nearly every sampling location. Examination of
the data by ‘months shows that these increases occurted almost éﬁtirely
in the months of May and June, a fact which indicate_é_, that the measure-
ments were w;'_eigﬁted by probable particulate contami_n_ation from;sources

. other than I-Ianford. - =

- Similar results of particle measurements made outside the

separation areas and at remote locations are given in Table VII,
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TABLE VIL

SUMMARY OF PARTICLE CONCENTRATIONS QUTSIDE
THE SEPARATION AREAS -
- - APRIL, MAY, JUNE =
- . 1954

[

[

Units of 10 particles/ meter> o
S Total ~ —--
Volume _ _
of Air _ - .
— Sampled Present Previous
" - =7 Cubic ) L =Quarter  Quarter
Locatién """ " "' Meter ~ April May June _Averages Averages
Area Locations , . .
100~-B Area - 0274 15 220 8% 120 140
100-D Area - 35377 5.4 4] 16 23 - 17
White Bluffs 37145 17 73 49 38 19
100-F Area 29869 34 59 19 _ 36 20
300 Area . 37230 20 110 43 60 _ 16
Off Area L.ocations , - B
Benton Cily, Wn. 37128 34 51 70 . 52 24
Pasco,  Wn. 37077 10 68 46 ] 43 - 6. 6
Richland, Wn. 38080 34 160 38 . 83 - 21
Boise, Idaho 8989 23 120 260 = 130 - 1.6
Klamath ¥alls, Ore. 9180 27 130 250 ~ 130 . 3.2 °
Great Falls, Mont. 9388 5,7 30 170 = 62 ' 0.5
Walla Walla, Wn. 9623 32 180 90 110 - 6.1
Meacham, Ore. 9275 9.3 18 140 66 = 0.4
Lewiston, Idaho 9394 34 380 110 © 190 ) 1.6
Spokane, Wn. 37825 7.6 130 42 ~— B3 i 5
Kennewick, Wn. 9307 49 220 60 ~ 130 19
Yakima, Wn, 37536 8.1 150 43 - 65 - 1.2
Seattle, Wn, B 9524 5.6 130 32 - 89 . - =
~---New Monitoring Station
D
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Particle concentrations at remote locations throughout the Pacific

Northwest also evidenced significant increases during the current quarter,
primarily occurring during the months of May and June.

Peak concentra~ -

tions were noted at each location during the period of May 9 - 18, 1954,

again indicating the effect of probable contamination occurring from off~ -

site. | . . =

The activity density of I

131

S s

[ 4

in the atmosphere was determgned

from the radiochemical analysis of caustic scrubber solutions through

which air flow rates of 2 to 2.5 cfm were passed for periods ranging

from one to seven days. The results obtained from these measurements

are summarized in Table VIil.

AVERAGE ACTIVITY DENSITY OF I

TABLE VIII
131

DETECTED IN AIR SCRUBBERS -

Location
200 Area and Vicinity

200 BEast - Southeast
200 East Tower #16
Gable Mountdin

200 West Area Gate
200 West Tower #4
200 East Semi-Works
Redox Area

Outlying Areas

100-H Area
300 Area :
North Richland
Richland
Pasco
Benton City

Pl

APRIL, MAY, JUNE

1954 , B
Units of 10 % uc/ec 0 N
Quarterly Weekly

April May June “Average = Maximum
<0.1 0.1 <0.1 <0.1 0.4

0.3 0.8 0.3 _ 0.5 5.8 -

0.2 <0.1 0.1 - <0.1 0.4
<0.1 0.8 0.8 — 0.5 2.0
<0.1 0.3 0.2 0.2 0.7

0.2 0.1 -0.3 _ 0.2 0.5

0.2 0.6 0.2 0.3 0.7
<0.1  <0.1 0.1 _ <0.1  _ 0.5
<0.1 <0.1 0.2 0.1 0.8

0.4 0.1 <6.1 — 0.2 1.4
<0.1 0.1 <0.1 - <0.1 0.2

0.3 0.1 <0.1 - 0.1 0.6
<0.1 =~ <0.1 0.2 — <0.1 0.4 )
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There. were no significant changes from the previous quarter in
the measu:red_llgl activity densities either in the vicinity of the separation
areas or in the outlying areas.’ ' ’ :

The activity density of alpha particle emitters in the atmosphere
was determined by counting the same filters used for the beta pa;ﬁcle -
emitter rmeasturements which were summarized in Tables IV and V above,

A summary of the alpha measurements is given in Table IX., = _

~ DECLISSIFED
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TABLE XI

bl oyl

HW-33896

CONCENTRATION OF AIRBORNE ALPHA PARTICLE EMITTERS

_Activity Density - Units of 10715 wc/ce

APRIL, MAY, JUNE
1954 ’

Location

200 West Tower #4
200 East, Semi-Works
Gable Mountain

Pasco =

300 Area

100-D Area

Benton City

Hanford 614 Bldg.
White Bluffs

North Richland North
200 West Redox Area
100-H Area

Riverland

PSN 320 w

Redox Experimental Unit

Dual Unit Monitors

200 WEC #1
200 WEC #2
200 ESE #1
200 ESE #2
Richland #1
Richland #2

~The concentrations of alpha particle emitters compared favorably
with those previously reported at all locations, and indicate normal

operations at HAPO,

Safngles

13
13
13
12
14
11
12
13
13
13
13
12
14

4
12

12
12
12
10
13

8

Weekly
Maximum

19
4
23
13
22
15
<4
<4
16
5
20
5
11
15
-9

24
14
9
7
58
13

H

Quarterly

Averag_ e

10
<4

BLSSFE)
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SECTION IV

RADIC:)ACTIVE CONTAMINATION IN HANFO’RD WASTES

- . Tue am_ouﬁt of radioactive contamination disc¢charged in wa;ste
- material from the manufacturing areas was determineéd by analyzing over
- - 1000 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 wastie areas. SpEcial
ground contamination surveys were performed after all incidenis of

known contamination deposition. The results of these measurements are =
summarized for each of the manufacturing areas. : -

100 AREA WASTES

' Radioactive contamination discharged to the Columbia Ri¥er from
the reactor areas was determined by analyzing samples collected daily
from the outlets of the coolant water retention basing. 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 density of beta particle emitters in the reactor
effluent water is given in Table I. A summary of the activity of materials
discharged to the Columbia River per unit of time is ‘given in Table IA.

1|
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“TABLE 1
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RADIOACTIVE CONTAMINATION IN REACTOR EFFLUEN’I‘ WATER

DURING PERIODS OF NORMAL OPERATION

APRIL, MAY, JUNE

1954

Activity Density from Gross Beta Particle Emitters -

Location
100-B Area

100~C Area
100-D Area
100~-DR Area
100-F Area
100-H Area

BETA PARTICLE EMITTERS DISCHARGED TO RIVER

TLocation

100-B Area
100-C Area
100~-D Area
100~-DR Area
100-F Area
100-H Area

I '|1 ]

_IN REAC TOR EF FLUEN T

APRIL, MAY, JUNE

1954

~ Units of pc/sec

=
.

—_—

. _ Units of 1073 nc/ce - -
— No. April May June _Quarterly
T Pamples Max, Avg. Max, Avg. Max. Avg. Max. Avg.
68 7.1 6.0 7.0 5.5 5.2 4.2 7,1 5.3
71 6.6 5.3 9.2 5.7 b6.2 3.6 9.2 5.0 -
94 11 7.5 6.8 5.1 10 6.3 1l 6.0 ’
100 10 6.5 8.7 6.3 7.0 5.9 10 6.3
88 10 6.6 7.9 5.8 8.7 5.6 10 6.0 - — —
97 12 8..3 8.2 6.0 5.7 5.1 12 6.3
TABLE IA _

97

27000 2700020000

tEi
| ot

No. April May June Quarterly

“Samples Max. Avg. Max. Avg. Max, Avg. Max, Avg.

68 21000 17000 21000 17000 16000 13000 21000 16000

71 34000 27000 4900030000 29000 20000498000 27000

- 94 33000 22000 20000 15000 30000 1900033000 18000
100 27000 17000 24000 17000 19000 1600027Q00 17000
88 30000 19000 22000 16000 19000 1600030000 17000

39000 19000 1700039000 21000

HEELASSIFIEII =
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A comparison of the total activity of beta particle emitters dis-

-55-

ER

HW-33896 _

lh

charged 1o the river during this period with the results of similar measure-
ments obtainéd during the previous quarter showed that significant increases
in the acl1v1ty of beta particle emitters admitted to the river occurred at

the 100~C, 100-D, 100-F, and 100-H areas. Values for the 100-B and
100-DR areas’ showed no sa.gn:flcant change. The general increases from = _
the former areas ¢can be con51dered to be related to expected seasonal
variations in the coolant water quality, a phenomenon which has been
common %o the spring "run-off"' season for the past several years, In

the case of 100-B and 100-DR Areas, these expected increases were

masked by changes in the chemical treatment of the process water, which

in turn influenced the radioisotopic content of the effluent.

The activity density of alpha particie emitters in reactor effluent
water averaged less than 5 x 1079 wc/cc at all areass. Trace activity
from alpha particle emitters was found in individual samples from each

area with values ranging from 6 x 10 "9 t0 3 %1078 ue/ce. =

Rachochemlcal analy81s of 132 effluent water samples from all
reactor areas for the activity den51ty of uranium revealed all values to be
below the detection limit of 2 % 107 pe/ec. g -

Five Gut of twenty samples which were analyEed for pluté%ium
showed values above the detection limit of 3 x 10"9 pé/cec. Thesé
significant activity densities ranged from 3.2 x 10 "9 10 6.3 x 10 -9 pc/ee
at several areas. One value of 5.6 x 10“8 pc/cc was recorded at 100-B
Area on ‘G\pril 6. i

" Positive quantities of polonlum were found in fourteen out of twenty
samples of effluent water from each of the reactors. The acf:w:.ty
10 46 2.0 2107 pe/ce
with one lnd1v1dua1 sample measuring 2. 0 x 10 p.c / cc at 100-B Area on |

April 6. . -

den51tle¢ Vamed from the detection 11mit of 8 x 10

o DECLSSFED
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131 in waste dischargé_‘d to the Columbia

The activity density of 1
River from the Biology Farm at 100-F Area was measured by analyzing
composite samples collected from the sump in the waste discharge line.
On the average, 30 pc/day were discharged to the river during the quarier,

a value comparing favorably with the discharge rate of the previous period.

200 AREA WASTES

Laquld and solid samples were collecied dlrectly from the waste
sources in the separa’clons areas and analyzed for gross alpha and beta
particle emitters., A summary of the results is given in Table II

Ik
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TABLE II -

HW-33896

RADIOACTIVE CONTAMINATION IN THE 200 AREA WASTE SYSTEMS

APRIL, MAY, JUNE. ]
T 1954 _

et

. Liquid Samples

b
I

j_ | "Alpha Particle -

Beta -Paﬁ'ticle

Emitters - Emitters
No.  Unit of 10 8 pc/cc- Units of 10 pe/ec
Location =~ 7 - Samples Maximum Average Maximum “Average -
T ~Ditch - -9 Lo 0.5 44 - 13
T-Swamp 25 2.6 0.5 _— 110 I i
U-Swarmhp % - ' . - 20 130 7.3 : 300 T 45
Laundry Ditch 19 6.3 L7 21 _ 4.5
231 Ditch - 23 43 3.9 _ 1z~ 3.2
200-E "B' Ditch 32 5.5 0.5 16 _ 2,7
200-E '"B" Swamp 10 4.9 1.5 19 = 6.7
234-35 Ditch 12 140 28 29 i 5.9
222-S Swamp 1 0.5 0.5 3.2 3.2
Redox Basin =~ 1 4.0 4.0 690 _ 690
Solid Samples ‘ - -
. -6 . : -5
Units of 10”° pc/g’ Units of 10 ° pe/g
T-Ditch SN 8 2.5 1.3 580, 220
T -Swamp ' 17 81 16 - 650 . 260
Laundry Ditch 11 23 12 140 36
200-E "B" Ditch 30 6.4 1.4 = 93 = 23
200-E "B" Swamp 1 89 12 : 47 17
234-35 Ditch 12 14000 3600 460 46
222-S Swamp 1 - Sm—— 1200 _ 1200

b

p

U =
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The various increases and decreases noted when comparing the
measurements summarized in Table II with the data collected during the
previous perioh were not significant because of the large fluctuations
normally found between individual measurements at the 200 Area waste

sources. -

Samples from all waste sources indicated in Table II were .
analyzed gpeca.flcally for the activity density of uranmm, A summary
of activity densities above the detection limits of 2 x 10 pc/ec for
liquids and 1 x 10 -6, pc/ g for solids is given in Table III. -
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TABLE III

HW-33896

URANIUM ACTIVITY DENSITY IN 200 AREA WASTE SYSTEMS

APRIL, MAY, JUNE

Liocation

231 Ditch Pipe Outlet
234~35 Pipe Outlet
Laundry Ditch

10564

Liguid Sampl

es

No.

. Samples
12
12
11

Laundry Ditch 600" from Inlet 10

200-E V"B" Swamp Inlet
200-W "U" Swamp Inlet
200-W "U" Swamp W. Side
200-E"B'" Swamp N. Side

Liocation

200-E "B" Ditch Inlet
234-35 Pipe Outlet
Laundry Ditch Inlet

200-E "B" Swamp N. Side
200-W N Swamp S. Side
200-W """ Swamp W. Side

7
10
9
2

Solid Sé.mp les

Activity Density

~ Units of longp.c/cc

Maximum

No,

Samgles

6
12
11
2
6
9

Average
2.1
5.9

17

17
3.7
2.7

16
1.4

Activity Density

Units of 10”9 pe/g
Maxi;_r_l__um . Average'
24 = 4.3 C
= 8.0 1.9
120 - 21 -
=29 15
4.2 1.8
2.3

. 6.6
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The order of magnitude of the activity density of uranium ;at these
locations is similar to that reported in previous periods.

Portable instrument surveys were maintained on a weekly basis at
the one hundred control plots in and adjacent to the 200~-W Area. General
ground contamination ranging from several thousand counts/minute/

particle (M type meter) up to 50 mrads/hr/particle was measured through-

out the previously defined contaminated area (HW-31818, Figure 8) during
the first two months of the quarter. Increases in dosage rates were
noted during the month of June; readings obtained during the latter part

of the month showed many particles with dose rates above 500 mrads/hr
inside the 200-W Area. Locations a mile from the stack showed {ralues
up to 50 mrads/hr., Figure' 5 shows the maximum dq;éage rates measured
at control plots during the last week of the quarter, éurveys at p_erimeter
locations showed negligible ground contamination at t_iat time. The
contaminating material was found to consist of ruthenium and rhodium.,

Radioactive contamination measured around the perimeter of the
open waste areas and waste ditches inside the separation areas remained
at the low levels previously noted. Readings of several thousand counts

per minute on a GM instrument were noted in several instances but dose .

rates measured with a CP meter were all less than S;erads/ hr.

(e

300 AREA WASTES '

—

A summary of the resulis obtained by analyzing liquid and solid

|

samples from 300 Area waste sources is given in Table 1IV.
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TABLELV | -

RADIOACTIVE CONTAMINATION IN 300 AREA WASTES
APRIL, MAY, JUNE - -
1954

i

Liquid Samples =T
Beta Particle Alpha Particle

Emitters Emitters Uranium -~
Units of 10°'  Units of 10°°  Units of 1070
, No pc/ec - uc/ce e/ ce
Liocation ‘ Samples Max. Avg, Max, Avg. Max. Avg.
Old Pond Inlet 56 760 17 2300 88 22 0. 66
New Pond Inlet 55 510 18 3200 260 30 2.1

Solid Samples -

Units of 105 Units of 10™°  Units of 1075
c - pe/g pc/g
Ol1d Pond Inlet 12 17 3.9 22 = 2.7 L 4.1
New Pond Inlet 11 4. 8 2.7 . 14 2.4 20 7.2 °~ o

The amounts of contamination measured in samples collected from
300 Area wastes were within the order of magnitude expected when com~  _ IR
paring the pr;seﬂf values with similar measurements obtained d;i'ing
previous periods. The considerable variation in activity density found i
at these sources is associated with the varying amounts of material

entering the waste ponds at the time the samples were collected,

Radiochemical analyses of fifty samples obt;ﬁéd..frorri_ b?th the

300 Area ponds showed the average activity density of plutonium to be 1.0 x

1078 pc/cc. Maximum concentrations measured were 2.8 x 10-8__a_nd

8.2 x 10”"8 pc/ce at the old and new ponds, respectively.
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SECTION V

RADIOACTIVE CONTAMINATION IN THE COLUMBIA RIVER
AND RELATED WATERS

o

Over 1, 000 water samples were collected from the Columbia River
and related waters for purposes of determining the radioactive contamina-
tion resulting from the addition of reactor cooling water at the six HAPO
reactor areas. These samples were analyzed for the activity dénsity
of gross ka-lphé. an_c—i.gi'oss beta ﬂparticle emitters and,-'_in isolated gas‘es, - -
specific analyses for uranium and/or plutonium were performed. The -
sampling frequency at selected locations varied from daily to weekly in
the immediate environs and was maintained on a monthly basis at remote
downstream locations. The volume of sample analyzed was 500 ml in all .
cases except those which represented sampling locations below McNary
Dam where the volume analyzed was 1 gallon. Table I summarizes the
results obtained from analyzing samples collected at locations in the
immediate environs for the activity density of gross beta particle

. % ‘
emitters, -

DECLISSFED
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TABLE I -~ <=

AVERAGE CONTAMINATION FROM GROSS BETA PARTICLE EMITTERS
IN RIVER WATER ~
APRIL, MAY, JUNE

1954

Units of 10 °° pe/ec ) -

Last Max,
April May June Qtr. Qtr, This

L.ocation N Avg, Avg, Avg., ~Avg. Avg. Qitr.
Wills Ranch <5 14 <5 = 8 <5 48
181-B Area <5 13 <5 R { 7 40
181-C Area — 6 14 <5 = 7 T 41
Allard Station 100 47 110 80 500" 480
181-D Area - 180 240 52 T 160 730 . 450 ..
181-H Area _ 500 450 100 7320 1000 ~ 860 __
Below 100-H Area 1100 350 1100 _ 850 800_ 1600 ~
181-F Area 980 870 260 . 650 1200 1500 .
Below 100-F Area 1700 670 580 1200 1400 2400 © °
Hanford South Bank 1700 1100 280 1000 1400 ° 3400
Hanford Middle 1700 900 290 1000 1100~ 3600 .
Hanford North Bank 770 550 80 .. 500 440" 2500 _
300 Area . 590 390 160 470 470_ 690
Byers Lianding 660 82 -- =370 90_ = 660
Richland 280 270 120 210 370° . 470
Kennewick Highlands = S o=

Pumping Station 240 260 90 200 270_ 420
Pasco Bridge (Kenn. Side) 150 150 57 . 120 140 320 -~
Pasco Pridge (Pasco Side) 200 170 58 150 210 . 410 _
Pasco Pumping Plant 280 240 70 . 210 230 500
Sacajawea Park 120 150 .63 __ 110 94 240
McNary Dam 21 10 31 27 22_ 45
McNary Pool . 36 31 15 o 24 25, 43
Paterson 18 26 21 . 20 18 30
Snake River at Mouth 21 51 21 - 29 14 100
Yakima River at Mouth <5 5 <5 - <b <& 13°
Yakima River - Horn <5 <5 <5 - <5 <5- <5~
Yakima River at Prosser <5 <5 <5 . <5 <57 7
300 Area Pond Inlet <5 6 <b .. <b -6 10

IECLISSIFED ==
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The expected seasonal increase in the flow rate of the Columbia
River resulted in an increase in the ratio of river water to reactor effluent
and caused a‘decrease in the activity density of beta particle emitters in
river saroples at nearly all locations during this period. The measured
flow rate of 474, 000 gallons/ second on April 24 increased progr’gssively
during the quarter to a flow of 3, 675, 000 gallons/second on May 29 and
remained at'a flow comparable to this maximum measurement during
the remainder of the period, The average flow rate over the three month
period was 1, 590, 000 gallons/second as compared with an average of
583, 000 gallohs/second during the previous three month period. Average
flow rates during the months of April, May, and June were 27-8,70(-),
1,230, 000, and 2,950, 000 gallons/second, respectively.

Samples collected directly below the 100-H area during the latter
part of the quarter did not follow the trend observed from the results
obtained at other locations because the increased elevation of the Columbia
River caused a significant volume of reactor cooling water to be discharged
to the river via the emergency spillway instead of through the effluent
discharge pipe. The spillway discharges the active water near the shore- - :
line and does not allow the rapid dispersion that is found at the end of the
effluent discharge pipe.

Monthly samples were collected from ten locations between McNary
Dam and Portland, Oregon. Trace beta particle emission was detected = -
8 t0 9.7 x 1078 ne/ee
during April, 2.9 x 10°8t01.2x1077 pc/cc during May, and 2.0 x 1078

in all samples with values ranging from 2.7 x 10~

to 6.9.x 1.0_8 pc/ce during June. The maximum measurements were —
obtalned at The Dalles during April and at Arlington during May and June,.

One sample was collected from the mouth of the Columbia River at Astoria,
Oregoh, diring low tide on June 22; the activity dendity from beta particle

8

emitters in this sample was 1.2 x 10" ° pc/cc and from alpha particle - .

emitters was:less than 5 x 1079 pc/ecc. C = . , , -

DRSS
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The activity density of alpha particle emitters in the river
samples collected from the Columbia River at locations between the
reactor areas and McNary Dam averaged less than 5 x 107° pc/e¢ at all

the locations shown in Table I. _ =

Twenty-six samples collected from the south shore of the Columbia
River at the Hanford Ferry were analyzed specifically for the activity
density of 8Ll Ghich is admitted to the river in trace’quantities at the
Biology Farm in the 100-F area. The average activity density i these

samples was 1.4 x 10_7 pc/ce including a maximum nieasurement of 3.5 - .

-4 |

skl |

x 107" pe/ec. Tl :

Velocity studies, directed toward determining the flow time
required for material admitted at the most upstream reactor (10 0-B)
to reach the Pasco Filter Plant,were made usihg sub-surface f_logts on
May 4. Results showed that the average time requir‘éd for floats to
travel this distance was 22.2 hours. Minimum elapsed time was 18. 9 hours.
The average velocity over the 54 miles of river was 2.4 mph. Maximum

velocity was 25 86 mph. River flow was on the order of 800, 000 gal/sec,

Radioactive contamination deposited by the waters of the Columbia
River was méasured by analyzing mud samples for the activity density
of alpha and beta particle emitters, Samples were collected from shore
and off-shore locations at weekly frequencies. Tablgu II summarizes the
results obtained from the beta particle measurements. -

!

Aol
J
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TABLE II

RADIOACTIVE CONTAMINATION IN COLUMBIA RIVER MUD SAIV[PLES
APRIL, MAY, JUNE —

o ~ 1954 j - B
Beta Particle Emitters - Units of 1070 ye/g -
- Last Max.
. April May  June ~Qir. Qtr. This
Liocation . Avg.,  Avg. Avg.  Avg. Avg.,  Qtr.,
Wills Ranch -
Shore 2,8 4.7 3.9 = 3.8 3.5 8.1
5'Qut 2.6 3.8 3.0 T 3.1 3.1 5.9
Allard Station ’ S
Shore 3.3 3.1 3.6 3.3 3.9 4,6
5' Out 4.3 3.5 2,8 3.7 4.6 5.8
100~-H Area : = T
Shore 7.7 4.6 4.5 5.7 5.9 16
5% Qut ‘ A 5.5 5.1 5.4 - 5,3 4,9 11 _
Below 100~F . i LI =
Shore — 19 4.0 4,2 12 8.0 73
5! Out 17 32 4.2 20 7.8 78
Hanford Ferry o =. - = . =
Shore - 28 7.8 3.2 14 n 97
5¢ Qut’ 19 9.0 3.2 10 3~ 7
300 Area - : § | il T —
Shore 10 5.0 3.0 _86.6 4.4 17
5% Out 7.4 5.9 3.4 ~-6.0 12 13 -
Byers Landmg Pumping Plant — . o= -
Shore 5.2 3.6 ---  =4.4 4.6 5.2 _
Richland Dock B L= z
Shore 4.6 5.4 3.2 _ 4.2 6.5 9.9 -~
57 Out o 3.7 4.0 3.5 - 3.7 4.8 6.2
Kennewick nghlands Pump, ' ' . S -
Station ’ - T C T
Shore 3.3 5.6 3.1 4.0 3.9 9.7
57 Out 4.8 4.2 2.8 T4,1 3.3 11 -
P. K. Bridge (Kenn. Side) - L=
Shore 4.0 6.2 4.0 4.6 4.2 8.5
) 5% Out i 4,4 12 3.7 _ 6.2 4.3 24
Sacajawea Park - =
. 5¢ Out 4,1 6.3 3.9 4.8 3.6 9.7
McNary Dam . - L=
5! Out 4.3 4,1 4.5 - 4.4 2.7 7.3
Paterson ) - Lz
5% Out - 3.3 3.2 4,2 T 3.6 <4 4.8
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TABLE II (contd. ) B
Last Max.
April May  June Qtr. Qtr. This
Location = AV, Avg. Avg,  Avg. Avg. Qtr,
Snake Rwer Mouth
57 OQut .
Yakima River Horn
Shore
5 Qut -
Yakima River - Prosser
5 Out i
McNary Cold Springs -
South
5% Out B 28 6.3 5.0
McNary Cold Springs ~ - '
Middle . _ B
5% Qut N 16 15 6.2
McNary Cold Sprmgs - '
Noxrth A _ B .
5% Out - - ) 4.5 3.6 10 ~ 6.2 13 10
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The average activity density of beta particle émitters in mud
samples was generally higher at near project locations than that measured
in background samples. Average values 2 to 3 times above background at
the 100-F area, Hanford Ferry, and at McNary Dam, represented a con- =
tinuation of the higher than background values measured during the flrst

quarter of 1954, -{; o= -

Radiochemical analyses of mud samples for the activity density
of alpha particle emitters showed values below the detection limit of 2 x
107 pe/g at all locations except one directly below the 300 Area where -
average values ranged from 2 to 3 x 10 -6 pe/ 8. The maxnnum measurement
at the 300 Area location was 1.6 x 10 =5 p.c/g. The detection of significant
alpha particle emission at this location confirmed a similar observatlon
made during the previous quarter. Trace amounis of uranium were again
found in rmud samples from this location. Eleven samples showed an

average of 2,4 x 1079 pc/ce including a maximum value of 1.5 x 10~ p.c/cc. -

L
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Table III summarizes the results obtained from analyzing over 130
samples of raw water for the activity density of beta particle emitters.

|}
|

TABLE III

- -

. RADIOACTIVE CONTAMINATION IN RAW WATER
RIVER EXPORT LINE .

ol

L - APRIL, MAY, JUNE - .
) 1954 | - -
Beta Particle Emitters - Units of 10_,;8 pc/ce
— e e = e . Last Max,
April May June ~Qir. QQtr. This
Location Avg. Avg. Avg. Avg. Avg, Qtr.
183 Bldg., 100-B Area <% . 12 <5 _ 5 22 38"
183 Bldg., 100-C Area <5 <5 <5 = <& <5, 9 _
183 Bldg., 100-D Area 120 62 13 = 60 130 200"
183 Bldg., 100-DR Area 110 62 14 . 63 130 210
183 Bldg., 100-F Area 160 130 27 98 190 340
183 Bldg., 100-H Area 140 64 16 T2 170 2207~
) 283 Bldg., 200 East Area 86 54 <5 . 45 82 150
283 Bldg,, 200 West Area 150 67 5 68 110 240

Decreases in activity density to values on thg order of-_ 1/ 2 of those
measured during the previous quarter were caused by the decrease in
v activity density measured in the Columbia River from which the raw water

|||‘|‘

is pumped to the various operating areas.

«* The results obtained from analyzing all raw water samples for the -
L activity density of alpha particle emitters showed no indication of contamina-

tion at any time; values in all individual samples were less than 5 x 10 -9

pe/ee.
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SECTION VI

-7~

RADIOACTIVE CONTAMINATION IN RAIN

The radioactive contamination deposited in the environs by rainfall

was determined from the results obtained by analyzing 100 rain samples - -

collected from 26 scattered locations on the project. The absence of

significant amounts of precipitation allowed little opportunity to evaluate

this deposition during the period. Total precipitation of 0. 58 inches was

measured at the Meteorology Station near the 200-W Area; the 35 year

average HAPO rainfall for this three month period is 1. 36 inches. Table

I summarizes the rainfall measurements made at the Meteorology Station

in this quarter during the past several years. - -~

TABLE I

T

Bl |

PRECIPITATION MEASURED AT METEOROLOGY STATION

- =

Year . Aprd
1951 : . 0.53
1952 70,13
1953 - 0.77
1954 I 0.07

APRIL, MAY, JUNE

1954

b
|I||

_ Units - Inches

_ May

0.43
0.58
0. 28
0.41

ji

b

= Quarterly

June Total ~

138 © 2,34

. 1,07 _ . 1.78

' 0.55. _lLeo
.. 0.10 _  _o.58

The results obtained from analyzing rain samples for the activity

density of beta particle emitters are presented in Table II.

e
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. TABLE II

i

HW-33896

ACTIVITY DENSITY OF GROSS BETA PARTICLE EMITTERS IN RAIN

APRIL, MAY, JUNE

e . 1954 = =
. Number " Units of_lO"_ev pe/ee
"; Location Samples Maximum Average -
i In 200 East Area 15 120 . 21
2507 B ofF stack 6 ~ 120 - 27
2000' E of stack 5 120 - 20
3500% E of stack 4 17 _ 6
In 200 West Area 16 - 800 _ . 110
10007 E of stack vy - 200 Y
7000 E of stack 3 110 - 38
8000' SE of stack 3 = 84 35
4900' SE of stack 2 130 71
Redox Area 4 _ 800 280 _
100 Area Environs 17 -~ _ 97 23
I00-B SE 1 =1 - T
100-D SW 3 = 47 _ 22
100-F SW 5 -~ B8 18
Hanford 514 . 4 —. 97 N 32
White Bluffs 2 = Bb - 50
100-H SE 2 —_ 5 3
Perimeter Locations 22 . 240 N 30
T00A 614 6 - 78 17
Pasco H and R 4 =~ 130 ) 37
Benton City = 4 120 32
Riverland 4 - 240 66
3000 Area Noxrth 4 - -8 _ 3
v Intermediate Locations 30 - 200 - 34
’ Route 45, Mile 6 3 — 780 - 30
"= 300 Area 614 : 6 = 190 33
4 200 North 814 3 = - 87 24
" Gable Mountain 3 = 30 B 12
" Batfch Plant 2 160 3 54
) 622 Building 13 - 200 - 39
L 4 -
- = - ey

|
|

C IRUSSER
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Comparison of the data summarized in Table II with results of
similar measurements obtained during the previous quarter shows that the
average ac t1v1ty density 1ncreased sigmflcantly at nearly every monitoring
location. The increase in avefage activity density was largely caused
. by the results of measurements obtained during the month of May when
.. significant quantltles of radioactive debris from nuclear explosions entered
"' -. the environs (Section III). Excluding the May measurements from the ‘ T
data, a number of the maximum measurements obtaired during the period

. were 5 to 10 times greater than those observed durmg the previous quarter.
This incfease dppeared to be related to the general contamination in and
near the 200-W Area. =

In contrast, the measurements obtamed durmg this quarter were
significantly lower than those measured durmg the same period a year ago
when the activity density values were influenced by fallout from nuclear
detonations at the Nevada Proving Ground (HW -~ 28925). )

Radiochemical analyses of a number of selected rain samples
collected at locations shown in Table I were made for the activity den31ty
of alpha particle emitters. In all cases, the activity densu:y was below the
detection limit of 5 x 1072 pe/ce. : = - -
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T SECTION VII

RADICACTIVE CONTAMINATION IN DRINKING WATER SUPPLIES AND TEST
SR WELLS N : -

Over 2,000 samples were collected from the HAPO environs for
purposes of determining the extent and magnitude of radioactive contamina-
tion in drinking water supplies and test wells, Apprommately 1,700 of
these samples, represented water which was used for consumptlon purposes .
and the remaining 300 samples represented test wells which were used to
determine the trends of the movement of the water table., Samphng
frequencies based on the probability of contammatlon  and the locatlon of
the well varied from daily to monthly. The volume of the majority of
samples was 500 ml; 11. 7 liter samples were analyzed when additional
sensitivity appeared necessary. These measurements were supplemented
with special samples obtained from the various stages of the filtration
processes and retention basins in the nearby Pasco and Kennewmk muni-

cipal water systems. = -

Table I is a summary of data from all locations at which the
activity density of alpha particle emitters showed an average above the
detection limit of 5 x 10”0 pe/cc during the quarter.

bifek 4

N
"
|

—

—_-— = -

U mzmssmE




»

DECLASSFED

= TABLE I =

CONTAMINATION FROM ALPHA PARTICLE EMITTERS
| IN DRINKING WATER T T
APRIL, MAY, JUNE'

=T 1954

My
|| il
[

500 ml samples

H e

Alpha Particle

- _  Emiiters = _. Uranium
- Units of 1078 Units of 107
Ne. uc/cc %o, - }fc/cc

Location = - Samples Max., Avg. Samples Max. Avg.
Richland Well #2 11 g 8 12 6 <2
Richland Well #4 B7 32 6 "58 14 5
Richland Well #12 12 8 6 S12 10. 5
Richland Well #14 12 8 6 12 6. 4
Richland Well #15 7 8 7 7 6
Enterprise Well 13 170 15 13 1L <2
Benton City Water Co. Well 12 18 14 12 137 10

T e
0% .

Benton City Store 13 13 12 713 13- 9

The data surmamarized in Table I did not represent a sa.gmflcant change
from resulis obtained from similar measurements during the past year.
As in the past, trace quantities of uranium were found in nearly all samples .
which showed detectable alpha particle emission. -

In addition to those locations which showed a p051t1ve average for
alpha particle emission during the quarter (Table I), a number of randomly
located wells and drinking water supplies showed detectable alpha particle
emisslon at some time during the quarter. In general the positive indica-- .
tions of ac !,1v1ty in these samples barely exceeded the detection lifit of
the measurement and, in the majority of cases, the values were not con-
firmed by resamples. Table II shows a complete tabulation of all results

obtained from analyzing 500 ml samples of drinking water at locations

in the immediate HAPO environs., i &= T @E
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TABLE II
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SUMMARY OF ALPHA AND BETA PARTICLE. EMITTERS MEASURED

Location _

Richland Well #2
Richland Well. #4
Richland Well #5
Richland Welll #12
Richland Well #13
Richland Well #14
Richland Well #15

Tract House J-685

3000 Area Well " A"

3000 Area Well "B"

3000 Area Well "C"

3000 Area Well "D"

3000 Area Well "E"

3000 Area Well ""JV

3000 Area Well "K'

3000 Ares Well "LY

3000 Ares Well ""E¥

3000 Area Well "H"
Durand #5 -

Columbia Field Well "A"
Columbia Field Well "B"
Columbia Field Well ''C"
Headgate Well B

1100 Area Well #8
Midway
Riverland
Lower Kunob
Wills Ranch
Pistol Range
White Bluffs Fire Hall

IN WATER SUPP LIES

APRIL, MAY, JUNE

1954

500 ml samples .

e

TRT

- Alpha Parﬁcle Be’ca 'Parucle
- Emitfers Emitters
- Units of 10 ¥ Units of 10 8
No. we/ce = pe/ee T
Samples Max, Avg. Max._ Avg.
i 9 .8 6 <5 _
57 32 ~6 110 _ <h
12 7 —<5 <5 <b
12 8 -6 117 <5
13 6 5?5 <5 _ <5
12 9 ~6 5 <5
7 9 _ 6 <5__ <5 _
13 6 "<5 41 7
13 <5 =5 5_ <5
12 <5 =<5 10_ <5
9 <5 <5 - <5
9 6 =<5 <5 <5
9 5 <5 297 <5
11 9 <5 7. <5
12 16 <5 8_ <5
8 <5 <5 7 <5
10 <5 <5 <5_ <5
11 <5 =<5 <5_ <5
12 <5 =<5 56_ 7
13 17 <5 <5~ <5
13 <5 <5 <5= <5
13 <5 <5 15 <5
= 13 7" <5 8. <5 .
1 9 <5 32- <b ¢ .
13 11 =<5 6. <5 -
13 9 =<5 <5_ <5 E
13 <5 <5 S g <5
12 <5 “<h <h~ <5 - o
12 <b <5 <5_ <& -
13 <5 <5 79 24 B
8 <5 T12 5. 7

White Bluffs Telephone Exchange 9

e
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Liocation

Benton City Water Co.
Benton City Store

Cobbh's' Corner (Kiona)
Enterprise Well
Kennewick Standard Station
100-B
100-C -
100-D ~
100-DR
100-H
100-F
100-K #1 =

200 East -

200 West g

300 Area

251 Building

Redox Ad. Building
Sacajawea Park

McNary Dam

Paterson -

Plymouth

Prosser -

Byers Lianding Pumping Plant
Kennewick Reservoir

Pasco Improvement Farm
Pasco H and R Depot

300 Area #1

300 Area #3

300 Area North Well

B-Y Well .

McGee Well

Ford Well .

Meeker Well

.““"F ‘I- Iy

| III

i

<5 <5
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TABLE II (contd. )
500 ml samples = - B}
- ~ Alpha Particle BetaTartlcle
“Emitter's Emitters
Units of 10" Units of 10 5
NG T “pcfee T _ic/ce i
—Samples Max. Avg. Max.  Avg,
12 18 (14 <bB: <5
13 13 12 8" <5
13 5 <5 <5 <b
13 170 _15 6. <b
12 7 <5 40_ 18
13 <5 <5 96 14
13 <5 <5 43. 5
13 <5 <5 90, 26
= 12 <5 <5 93_ 23
13 <5 =5 1307 32
‘14 6 <5 200_ 50
11 b <5 - 8_ <5
13 <5 <5 64 15
12 40 <5 70 27
13 <b <5 9 <5
12 <5 <B 24 8
13 <5 =<5 21 10 N
12 8 <5 <5 <5
12 <5 <5 14 - <5 -
12 <5 <5 <5 <5
12 <5 <5 <5" <5
12 <5 -<b 48° 5
2 <5 <5 90 73
13 5 <5 40 16
2 <b =<5 63 32 -
12 <5 <5 24 10
8 110 186 1L <5 N
- -3 94 o4 167 7
2 1300 1100 8 6
10 16 "8 <5 <5. _
13 <5 .<b 127 <5,
- 13 <5 <5 5 <5
12 <5. <5
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Increased sensitivity from a detection limit of;5 X 10-9 Be / cc to

2 X 10”10 pe/ cc for alpha particle emitters was made possible by analyzing

11. 7 liter samples when the smaller volume samples indicated a value of

questionable significance. Two hundred and thirty-four of the laxz‘ger

volume samples were analyzed during the period; Table III summarizes

these results.

. 4

" TABLE III

b e e
I

-

il fiege ¥

e Hi

ACTIVITY DENSITY FROM ALPHA PARTICLE EMITTERS
MEASURED IN DRINKING WATER

Location

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

Tract House J~685
Columbia Field Well " A"
Columbia Field Well "B"
Columbia Field Well "C"
1100 Area Well #8

3000 Area Well "A"

3000 Area Well "B"

3000 Area Well "C"

3000 Area Well "DV

3000 Area Well "E"!
3000 Area Well "J"

3000 Area Well "K"

3000 Area Well "L"

3000 Area Well "F"

3000 Area Well "H"
Durand #5

Benton City Store
Benton City Water Co.
Cobbs Corner
Enterprise

APRIL, MAY, JUNE

1954

11, 7 liter samples

No. Samples

IOV~ I WO RNWRAAJTIRITNNWONTDH RO

 DECLISSFED

Units of 10710 pe/ce

Maximum =~ Average
-55 L 34
_49 - 34
23 T T 718
—.50 . . 34
- 35 23
C42 26
.45 42
- 17 12
=11 . _._ 6
=18 8
=16 N 10
~26 - 19
= 9 T 4
=T B 5
o 5
6 = 3
=86 - 3
- 6 - 4

7 .

= 9 _ 8
—~ 15 . 9
- 4 - 3

16 12

=82 N 53

= T4 — .- 6l
10 8
8 6
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TABLE ITI (contd. )

. 11. 7 liter samples
. Units of 10 10 uc/ce
o " Liocation ____No_. Samples : M%__mmum B ;Average
- Headgate 6 —1 T 5 ’
- Kennewick Reservoir 6 12 - 7
" s Kennewick Standard Station 6 — 1 _ 6
) Riverland ' 5 =6 _ 3
Midway 6 - 8 - b
Lower Knnhb 6 - 2 <2 -
Wills Ranch 10 7 5
McGee Well 5 3 . <2
Ford Well 5 <2 - <2
Meeker Well . 5 L2 <2
White Bluffs Fire Hall 6 =26 = 1B
Pistol Range 5 10 6 -
B-Y Well 3 _32 22
251 Bldg. 1 - 4
Clover Island Pumping Station 5 =8 4
3000 Area Pond Inlet 5 39 - 11 -
{ . = = = -
I3 - - -

1

T

T
e N —

i

1
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The results summarized in Table III tend to éont‘irm the presence
of alpha particle emission on the order of 10"9 pe/e¢ in water supplies in
the Richland~<Benton City area. Values on the order of 10“10 pe/ce occurred
at random locations and in many cases were riot confirmed when_'resamples
were analyzed. Uranium was usually found 1n sampTes collected from the
Richland-Benton City area whereas very few of the remammg locations

showed any indication of this contaminant during the period.

Periodic samples were collected from. a number of migcgllaneous_ )
drinking water sources on the project area. Many of these were at
construction sites and military installations where water supplies are
trucked from other locations and very often represent femporary or
emergency drinking supplies. Radiochemical'analys:es of these miscellane-
ous samples for the activity density of gross alpha and beta particle
emitters showed no values above the respective detectlon limits of 5 x

-9 pe/ee and 5 x 10 -8 pe/ce, respectively. =

Beta particle emitiers were detected in all drinking watetr supplies
which used the Columbia River as an initial source of water and were
found in all samples of material which were collected from the filiration
systems of the Pasco and Kennewick water supplies.” Table II includes
the results obtained from the beta particle measuremtents in drinking
water samples collected from the HAPO environs and Table IV shows
a tabulation of the results obtained from samples Whlch were collected g
from the Pasco Filter Plant.

R laea

'
o |1|| &
j

h - H -

b
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TABLE IV _
R RADIOACTIVE CONTAMINATION MEASURED AT PASCO FILTER PLANT _
. APRIL, MAY, JUNE - o _
-l » ) - - o 19 54 o -
2 Activity Dernsity
- : Gross Beta Particle Emitters
e Type Saraple Samples ~ Maximum _ Average N
Water Entering Plant From -8 g
- River : 1 5.0 x 10 ° pe/ce 2.1%10°° pef/ec = -
Sand (Surface of Sand Filter) un 2.6 x 10 -ff_p.c/g 7.8 1070 pefg )
First Backwash Material ' = = 7 -
(Liquid) 11 9.6 x 10 _pc/cc 3.9x10 ' pc/ce
First Backwash Material I S -
(Solid) 1 0.42 p.c/g 5.9% 10 “ pc/g
Coal (Surfaceof Coal Filter) 10 3.7x107 p.c/g 9.2%107° pe/g ]
First Backwash Material -7 )
(Liquid) 1 1. o x 107 p.c/cc 3.7x10 " pc/ce
First Backwash Material =
(Solid) 11 8. 7 x 10 p.c/g 4.5x10 “ pec/g
Water Leaving Plant 12 3.7x107¢ pe/ce 2.0x 10 -7 pe/ece
e L& = ISR
. = B .
. ; - B
: . -
o -~ - .

!Z s ."|!' HI

ufmssnnm
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Decredses were noted in the activity density of beta particle -
emitters in samples which were collected during the latter part of the
quarter when the flow rate of the Columbia River increased to a value ‘ .
approximately 5 times greater than that noted at the beginning of the
quartei’. These decreases in activity density were expected as they repre-
sent a seasonal fluctuation that has been noted annually during this same
period since the start-up of the Hanford operation. Considering the effect
of river flow on the activity density measured in the drinking water and
filtration plant samples, the beta particle measurements obtained during
this period did not represent a significant departure from previous data.
Some possible effect of the increased turbidity of the Columbia River during
high flow was Toted in samples collected from the coal filter at the Pasco =
Filter Plant where increases in the activity density of beta particle
emitters in the solid fraction of backwash material were observed during

the month of June. : T _

Samples of foam-like material from the surface of the sand and
3and 2.7x1070 pe/g, -

respectively. : = e -

- = =

coal filters showed an activity density of 6.6 x 10~

Alpha particle emission was detected in the backwash material }
from both filters but was not found in the water leaving the plant.” Average -
values for the solid fraction of the backwash material ranged from 3.7 x

-5
10

t0 7.3 x 1072 uc/g. One sample of the liquid fraction from the coal
filter showed a_value of 5.4 x 10~ ' :

9

| = F

pec/ce. . =

Dbt

Table V summarizes the results obtained from analyzing samples =
collected from test wells for the activity density of alpha and beta particle - _

x

P » - _ S

emitters,

o I'!I;][
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TABLEV - R

SUMMARY OF ALPHA AND BETA PARTICLE EMITTERS
MEASURED IN TEST WELLS .

- DELA

SSIFIED

- APRIL, MAY, JUNE o -
' ' 1954 = oz
B ‘500 ml samples = o
- : Alpha Particle _—  Beta Patticle =
Emitters = Emitters
" Units of longﬁ.cjcc;‘ Units of 10”0 pe/ece

Location L Samples Maximum Average  Maximum~ Average
300 Area Well #1 9 110 16 . 11 5
300 Area Well #3 3 94 94 16 T
300 Area North Well 2 1300 100 = 8 - 8
B-Y Well - 1 16 B8 - . <5 7 <5
46 - 42.5 - 1 <5 <5 6 - 6
303-1 o . 10 8980 .. 380 _ 22 T 1 N
303-2 T g 280 58 . 34 = T 6
303-3 S 3. 1800 850 . <5 . <5
303-4 : 10 1000 530 27 7 )
303-5 - 3 98 . .71 <5 . - <5 __
303-6 = 10 1100° " 480 T 34 _ 8
303-7 S oce=c -2 210 190 - <5 . T <5 _
303-8 = 3 7 <5 = <5 =~ <5
303-9 = 2 130 88 <5 - . <5
303-10 s 2 350 330 <5 ., _ <5
303-11 - 2 10 T <5 . <5
303-12 - 2 160 120 = <5 0 _ <5
2000-7 = 2 89 50 _ <5 I <5

- - - LA E - o=

- | 5 I =
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The frequency of sampling test wells was reduced during this
period due to the increased work load in related portions of the environ- - - e —
mental monitoring program. A comparison of the results summé.rized in -
Table Vwith smaller results obtained during the previous quarter reflected

> . a decrease in alpha and beta particle emission for many locations. Due . __
: to the similar number of samples it was impossible to determme whether
- ’“’;\, this decrease was significant; a review of related factors revealed no =
’ assignable cause for the indicated decrease. = B - _
i Several samples from the 300 Area wells were analyzed specific~- - -
ally for uranium. Average values at wells #3 and #4 were 6.3 x 1078 pe/ce
and 2.4 x 10-8 pc/ee, respectively; a maximum measurement was obtained
at well #3 in & sample with an activity density of 1. 2'x 1077 pc/ce.
. = — = =
v == —
¢ - = - =
. = =

-
1
o

K

- . . . =
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