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SECTION I: RADIOACTIVE CONTAMINATION IN EFFLUENT GAS

Average emission of 113l from separation facilities increased sig-
nificantly with the daily average this quarter being 7.9 curies compared
to 1. 6 curies for last quarter. Unusual emissions of 82 curies and 70
curies were recorded at T-Plant on March 17 and 18 respectively. The
activity of radioactive particulates emitt%d from the T and S Plants during
the quarter averaged 4 x 102 and 5 x 10°2 curie per day with the particulates
at T Plant being a fission product mixture and those at S Plant predominantly
ruthenium, Ammoniugn nitrate discharged from the two facilities averaged
6.7 x 10 and 3.6 x 10% grams per day respectively. Average daily
emissions of 3 x 10”9 curie of beta particle emitters and 6 x 10~9 curie of
alpha particle emitters from the U Plant stack were similar to those of
the first two quarters of the year. A combined total of 1.2 curies of
tritium was emitted daily from the reactor stacks during the quarter.
Combined emissions of C!'% from the reactor stacks were below the
detection limit of 2. 7 x 10~2_curie per day % ile ar. average combined daily
emission of less thanl.1x10°2 curie perdayS was emitted from the same stacks,
Average emissions of 7 x 10~ curie per day of' alpha particle emitters
and 5.5 x 10~3 curie per day of beta particle emitters as particulates in
reactor effluent gas from all areas were normal.

SECTION II: RADIOACTIVE CON‘I‘AMINATIO::\” ON VEGETATION

Average deposition of iodine in the environs showed a general
increase over the previous quarter with the most extensive contamination
occurring in M?rch. The increase was attributed to the increased
emission of I*°* noted at both separation plants, The monthly average
activity density of jodine on vegetation exceeded the maximum acceptable
at Hanford (1 x 109 isc/g) over areas of approximately 20 and 250 square
miles off the project during January and March, respectively. The highest
concentration was noted in a sample collected nar 200-W gate on March 16,

Contamination found at most locations from non-volatile beta
particle emitters remained at levels similar to the previous quarter
with quarterly averages §anging from 5 to 50 x 1079 pc/g maximum sample
concentrations of 7 x 1072 pc/g were noted in the vicinity of Redox and
on Wahluke Slope.  Concentrations of alpha particle emitters on vegetation .
were below 1 x 107° pc/g except at 300 Area where a maximum of 3.4 x
107% pe/g was found to arise from uranium on the vegetation.

L ]
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SECTION 1ll: RADIOACTIVE CONTAMINA'I'iON IN _THE ATMO$PHERE

Dose rates measured by Victoreen Integrons decreased to values
ranging from 2. 3 to 3. 5 mrad day at 200 West Area and Redox. Values
of 1.6 and 2.5 mrad/day continue to be noted at Hanford and 200_East Arexz,
respecCtively, A significant increase in dosage rates at 100-B Area was
measured by detachable icnization chambers! no cther changes werce noted
at any location. Significant decreases were fneasured in the activity
density of beta particle emitters giltered from the afmcigphere; concentra-
tions averaged between 1.5 x 10~1 pe/ml and'6.4 x 10° pc/ml at all
sampling locations including those on-site and in residential areas,
Significant decreases in radioactive particle concentrations in air were
noted at locations both near the separation areas and at remote locations.
The avgrage concentrations measured on the project did not exceed 0. 14
ptle/m”; the average coi'ncentrations measured at locations off-site did not
exceed 0.03 ptle/m3. I!3! concentrations in air increased sharply during
the quarter at locations near the separations areas, with average values
ranging as high as 2.6 x 10712 yc/ml at the 200 West Area. No significant
changes in concentrations were measured in the surrounding residential

areas. The activity density of alpha particle ‘emitters in the atmosphere
was normal during the quarter. ‘

SECTION IV: RADIOACTIVE CONTAMINATION IN HANFORD WASTES

The average activity of beta particle emitters discharged to the
Columbia River from reactor retention basins increased significantly in
all reactor areas with the maximum increase occurring in the 100-C Area
where the discharge average 26, 000 pc/second for the quarter, Trace
quantities of alpha particle emitters, plutonium and polonium w_er? found
in isolated samples from the effluent basins in various areas. 113! gig-
charged to the river from the Animal Farm avera ged 30 pc/day. Ground
surveys of control plots around Redox continued. Analyses were
accomplished to compute an index defining the relative frequency of
particles measured in the control plots as their number varies over time.
Particle frequency maps covering the plant and adjoining areas may be
referred to in the text. Ground surveys in Richland showed average
frequencies of particles detectable by portable instruments to be one
particle per 2,000 to 2,500 square feet in February and March.

SECTION V: RADIOACTIVE CONTAMINATION IN THE COLUMBIA RIVER

AND RELATED WATERS

Uniform flow rates of the Columbia River during the past six months
were reflected in the lack of significant changes in the activity density of
beta and alpha particle emitters in the river water and in raw water derived
from the Columbia River. Average river flow rate - this quarter was
6.0 x 10? gps (the same as was noted during the last quarter), Maximum

ECLASSFED
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activity density of beta particle emitters in the river between the reactor
areas and McNary Dam was 4.4 x 1079 pc/ml just below the 160-H Area;

“he maximum value recorded for monthly one gallon samples collected
below McNary Dam was 6.3 x 10-7 pe/ml at Troutdale, Oregon. Short- - -
lived iodine isotopes were detected in the samples collected from the

south bank of the Columbia at Hanford. Specific analyses for uranium
performed on three series of samples collected upstream of the reactors

-
and ot Pasce revealed concontrations tc o rage Sic 8 x!

WAsaswa AL »C av oA O }LC/I‘A]..

SECTION VI: RADIOACTIVE CONTAMINATION IN RAIN
b L =

The total precipitation of 0. 95 inches for the period was approximately
50 per cent of the 35~year Hanford average of 1, 81 inches; this was the
driest first quarter during that time, The average activity density oé beta
particle emitters in rainfall was below the detection limits of 1 x 10~
pc/ml for all stetions except those in the vicinity of 200 W. The
average concentratiom of all samples obtained from 200 West Area stations
was greater by a factor of two than the previous quarterly average for the
same locations and reflects increased emission of 1131 during this quarter.

The maximum concentration of 4, 6 x 10~5 pc/ml was obtained at a station
near Redox Plant.

SECTION VII: RADIOACTIVE CONTAMINATION IN DRINKING WATER
AND TEST WELLS _

i —

Nine sources of drinking water showed significaut concentrations
of alpha particle emitters. Eight wells including those in Richland, Benton
City, Paterson and Pasco have previously shown similar concentrations
with uranium found in all of them. Concentrations ranged from <5 to
15 x 1079 pc/ml for all such wells tested. Concentrations of beta particle
emitters in all drinking water sources averaged from <5 to 80 x 10~ pc/ml
with the higher concentrations noted in those sources using purified
Columbia River water. Activity density of beta particle emitters in
Kennewick and Pasco water supplies were 2, 7'and 5.1 x 10~7 pc/ml respec-
tively. Significant increases were noted in the concentrations of alpha
particle emitters in test wells 303-2, 303-4 and 303-6 where average con-
centrations of 8.0, 3.8 and 8.5 x 10-7 pc/ml occurred.

DECLASSIFIED N
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INTRODUCTION ' . . I -

This document summarizes the results obtained from monitoring
the HAPO environs for radioactive contamination during the period January,

February, and March 1955. Sariples were collected by Rngiﬂna; Monitcr“i‘n_g,_‘

gy

forces according to procedures previously outlined in documents of this
series. (1:2:3) Treqe samples were analyzec!i? by tfiégRadio—Ahal}sis
Laboratory of the Regional Radiation Measux‘fément;Unit accordi:ihg to
procedures and techniques described in a pre!:viousli publishea f:ﬁératory
manual, (4) Counting rates obtained from the'ée anafjses weré éarrected
for geometry, backscatter, air-window absoi"ption, source s{zej self-
absorption, chemical yield, and collection efficiency by Radiation
Measurement Evaluation forces using factors.described in previous
reports. (5,6,7,8) Additional corrections for decay were applieé to those
samples in which significant amounts of short half-life beta parf;cle
emitters were found., The findings obtained from axilyzing the direct

samples were supplemented with readings obtained from portable and
fixed instrumentation.

.

The results obtained from the described efforts are presented in
Sections I through VII which are written by various members of the A
organizations responsible for them. These ééctioné_ discuss the amounts
of active material discharged from plant facill!ities af?lzd their e:ffe‘:t_:t-on
the contamination of vegetation, air, soil, and water., )

DECLASSIFIED
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SECTION I i; L i _
RADIOACTIVE CONT'AMINATION IN EFFLUENT GASES_

by i =
C. W. Thomas -

Radioactive contaminants in the effluent gases released %o the ‘
Hanford environs through separation and reactor plant stacks were measured
by collection of gas samples at these locations. Radiochemical and chemi-
cal analyses were performed on scrubber and filter samples collected
daily in the separation area stacks and weekly at the reactor stacks.

Summaries of the results from measurements in each manufacturing area
are presented herein. - B

SEPARATION AREAS

200 EAST AREA ~ SEMI-WORKS ; =

- F.nl
|

Measurements were made on the partiéulate material flltered
from samples of effluent gas collected at the fifty foot level of the Semi-
Works stack. The extended shutdown of this facihty was continued through
the present quarter and was responsible for the relatlvely low activity of
gross beta particle emitters in the effluent gas stream.

DECLASSIFIED Iy
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TABLEL || -
BETA PARTICLE EMITTERS DISCHARGED AS PARTICULATES
IN THE SEMI-WORKS STACK EFFLUENT GAS
JANUARY, FEBRUARY MARCH _
i85 ,_; —;i -
Umts of Cume per Day
Month _ - Maximum Average
January L2x1079 - <7.9 x 1078
February 7.8x107% 5.5 x 1076
March L9x107% §,3x1078
Quarter 1.9 x107° - <7.6 x 1076
Last Quarter 1.5 x 1079 , - .<3.0x1078

200-WEST AREA T-PLANT

The results obtained from monitoring at the f1fty

T-Plant stack for I1 1

IODINE-131 DISCHARGED FROM THE T- PLANT STACK

are summarized in Table I1.

TABLE 11

foot level of the

%

JANUARY, FEBRUARY, MARCH

Month
January
February
March
Quarter

Last Quarter

1955 = - =
Unitls. of Curies per Day A
~-Maximumi B :Average -
4.6 = Z. 1
8.2 L5
02, - 13.
92. - 5.4
2.9 - L1

LSS

——
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The 113l emission from T Plant stack mcreased markedly durmg
the quarter with maximum emissions occurrmg on March 17 and 18 when
92 and 70 curies respectively were emitted; these were the highest daily
emissions noted since 1951, An average of 120 cumes of 113l per day was
available in the processed metal compared to 100 curxes per day durmg

|l

the previous quarter. I = E3 -

Table III is a summary of the results obtamed in momtomng the

T Plant stack effluent for beta and alpha partxcle emitters filtered from
samples of the effluent gas. , B -

TABLE 111

RADIOACTIVE PARTICULATE MATERIALS IN
T-PLANT STACK EFFLUENT GAS
JANUARY, FEBRUARY, MARCH

o

Units of 10- Curie _per Day

Month B . _Ru  _ Sr REandY  Nb zr Pu
January 150 50 240 69 23 1.5
February 76 41 100.. . 90 5 1.5
March 52 29 84 715 17 1.5
Quarter 93 40 141 - 58 15 1.5

.

Routine radiochemical analyses for these emitters wex:e initiated
during the quarter to follow fluctuations in emission and to determme the -
consistency of composition. The results show a more diverse fission
product spectrum than that found at Redox. The average ratio of the activity
of Rulos to that of Ru106 was 4 indicating no apprec1able hold-up in T Plant
separation facilities. Due to the varying irradiation .and coolmg t1rnes of

the processed metal the ratio varied from 8. 3 to less than 1. 0 durmg the
quarter,

DECLASSIFED T
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Routine measurements of ammonium nitrate emitted were 1n1t1ated
during the quarter because of its potential for' concentrating rad1oact1ve
materials in the stack system. Although the emxssions of this material

were observed to be relatively high at both plants durmg this quarter
the lack of radioactive material to0 absorb or he occeclnded in the amm

’\r\‘v' b oo
VABALARALS AL A AS

nitrate preverited the emission of the numbers of lughlv radmactwe particles

previously noted. Table IV gives a summary of the ammonlum nitrate
discharged in the effluent gas from both separation piants during the quarter.

—m—

AMMONIUM NITRATE DISCHARGED FROM
THE T-PLANT AND $-PLANT STACKS
JANUARY, FEBRUARY, MARCH

)
|

1955 § = S
Units of Grams per Day
Month T-Plant | ~  _S-Plant
January 5.2 x 10:i b = 1.8x10%
February 1.8 x 10% | . 5.8 x10°
March 2.6 x 103” - 8.4x 104
Quarter 6.7 x 103 4

. = 3.6x10

200 WEST AREA - S-PLANT _ N S

A summary of the results obtained from momtormg for 113l at the -
S-Plant stack is presented in Table V. - - '
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TABLE V :

IODINE-131 DISCHARGED FROM THE S-PLANT STACK
JANUARY, FEBRUARY, MARCH

1955 : - LT R
Units of Curies per Day

Month Maximum 7 _ Average

January 4.2 k = 0.79 ~

February 8.1 b &= 1.2

March 17. | 5.5

Quarter 17. " B 2.4

Last Quarter 9.5 < 0.46

Average daily emission of 1131 from Slg-Plantvconstituted 30 per cent
of the total emitted from separation stacks durmg the quarter and was five

times that of the previous quarter. The ma::c:imum‘aaily emission of 17
curies/day occurred on March 8.

Table VI summarizes the results obtained from monit

ring the S-
Plant effluent gases for ruthenium activity. ' i B
TABLE VI N N
RADICACTIVE RUTHENIUM DISCHARGED FROM
THE S-PLANT STACK

JANUARY, FEBRUARY,' ‘MARCH _

1955 I = :

Units of Curie per Day

Month Maximum - Average
January <0.1 L ' <0. 06~
February <0.1 : B <0. 08
March <0.2 k = <0.03"
Quarter <0.2 ! - <0. 05
Last Quarter 0.4 ! = <0.02
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The figures reported in Table VI are based on measurements made
at a point 20 feet above the base of the stac:l:( and a;o not includé any con-
tributions from radiocactive material slougﬁiing off from the u;gper stack
lines into the effluent. The ruthenium emi:s:.sion ciiiring the qquter was
of the same magnitude a3 .that of the previq[us quarter. The Pf?itio of n{xlog t
Rul06 continued to be less than 1.0 indicating hold-up of the contaminant
in the plant facilities rather than emission !cfiirectf):v from the process.

o

The results procured by monitoring fthe‘S-:f’lant stack effluent

gases for fission products other than ruthefiium and iodine are tabulated
in Table VII. ' ‘ -

TABLE VI _

RADIOACTIVE PARTICULATE MATERIALS IN
S-PLANT STACK EFFLUENT GAS
JANUARY, FEBRUARY, MARCH

19556 _

Units of 10™4 Curie per Day
Month Sr_ REand Y Nb 2Zr Pu
January - - - - 0.033
February 1.4 4.1 ‘ 1. 1.8 . 0. 044
March 0. 63 2.7 4.5 . 0.15
Quarter 1.0 3.4 . 7.8 2.7 0. 050

Fission products in addition to ruthe:'xflium and iodine'diw_s‘charged _
from the S-Plant stack averaged approximately 1. 5 x 1073 curie/day.

Table VIII is a summary of the results obtained fr_;m filtering gas samples
from the U-Plant stack. ‘ .

DECLASSFED
-
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° TABLE VIII ;{ . =
RADIOACTIVE PARTICULATE M.ATERIALS IN _
U-PLANT STACK EFFLUENT GAS L
JANUARY, FEBRUARY, .MARC_H _
1955 = T :
Alpha o cta
Partxc_.fg:E:mitters _ Particle Emitters _
Units of 10~8 Curie/day Units of 10~ 5‘Curie/day
Month _ Maximum  Average ~Maximum _ Average
January 2.1 0.Ij71 5.5 2.3
February L1 0.30 4.6 2.1
March 3.6 0.82 4. 4.6
' Quarter 3.6 O.Irbl‘ T 14, =7 3.0

Last Quarter 6.3 0.'80 ) 7.5 0. 26
The average activity density of gross{ beta particle emitters in
stack effluent gases increased eleven fold over thatof the past quarter

but was comparable to that of the second and third quarter emission of
1954, Alpha emission continued within normal limits. B _

REACTOR AREAS

Tables IX through XIIIl summarize the measurements for tritium
oxide, C14 835, solid beta and alpha particle emitters respecnvely in
reactor stack effluent gas. Daily maxl.mum and average emissions of
tritjum oxide were 8omparable to the figures of the previous quarter with
an average daily emission from all reactors 'of 1. 2 curies. Only two sig-
nificant emissions of C1 were noted mcluding a maximum of 6 x 10 -3
curie per day. A decrease to one-fourth of the prevmus quarter's average
daily emission of 835 from the 105-F stack was the only s1gmfica.nt ~
difference in emission of 835. Particulates em1tted from reactor stacks
were similar to those of last quarter with no abnormal values noted.
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TABLE IX

TRITIUM OXIDE DISCHARGED FROM REACTOR STACKS
JANUARY, PEBRUARY MARCH

1955
Units of Curies per Day
January February ' March Quarterly
Stack Max. Avg. Max. Avg. |IMax. _Avg.  Max. Avg.
100-B -0.42 0.32 0.3l 0.25 .7 0.6l L7 0.43
100-C 0.14 0.06  0.17 0.05 0.0z 0.0l 0,17 0.04
100-D 0.89 0.56  0.27 0.21 [0.57 ~0.27  0.89 0.34
100-DR 0.26 0.16  0.15 0.11  0.17 0.13  0.26 0.13
100-F 0.36 0.18 0.18 0.13 129 0.35 1,29 0.23
100-H 0.20 o0.11 0.14 0.08 . 0.12 ~ 0.06 0.20 0.08
° TABLE X -

CARBON-14 DISCHARGED FROM REACTOR STACKS
JANUARY, FEBRUARY, MARCH

1955 ) - o C
o Units of 10”3 Curie per Day .
January February l.__March Quarterly
Stack Max, Avg. Max., Avg. 'Max. _M Max. Avg.
100-B <4.5 <4.5 <45 <4.5 '<4.5 "<4.5 <4.5 <45
100-C <4.5 <4.5  <4.5 <4.5 |'<4.5 “<4.5 <4.5 <45
100-D 6.4 <4.5 <45 <4.5 ''<a.5] <a.5 6.4 <4.5
100-DR <4.5 <4.5 <4.5 <4.5 %i<4.5 <4.5 <4.5 <4.50
100-F <4.5 <4.5 <45 <4.5 <45 <45 <45 <4.5
100-H . <4.5 <4.5  <4.5 <4.5 <4.5 <4.5 <4.5 <4.5

ECLASSFED
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TABLE XI - E
SULFUR-35 DISCHARGED FROM REACTOR STACKS
JANUARY, FEBRUARY, MARCH ’
1955 ; - .
Units of 10°* Curie perDay N
January February March Qtf_é.rterly
Stack Max. Avg. Max. Avg. Max. Avg. Max. Avg.
1003 8.7 54 65 3.5 <45 <45 8.7 <45
100-C 7.1 <4.5 <4.5 <4.5 9.3 <45 9.3 <4.5
100-D 22.0 13.0 40.0 26.0 3b. T4, 40.” 18.
100-DR 7.0 49.0  52.0 40.0 5.  27. ._ 38
100-F 149.0 54.0 44.0 14.0 134,  34. 149, 34.
100-H 1.0 5.6 9.0 <4.5 20. <4.5  20. 4.5
| .
TABLE XII -

ALPHA PARTICLE EMITTERS DISCHARGED AS P;ARTICULA:E‘ES

FROM REACTOR STACKS

JANUARY, FEBRUARY, MARCH

19565
Units of 10! Curie per Day _
January February March Quarterly
Stack Max. Avg. ‘Max. Avg, Max. Avg. Max. Avg, o
100-B 0.74 0.317 4.7 2.0 0. 89 0. 32 4.7 0.84
100-C 1.4 0.57 7.0 2.8 1.6 0. 87 7.5 1.4
100-D 2.4 0.80 4.8 0. 59 1.5 0. 66 4.8 0.68
100~-DR 8.5 2.1 3.7 L6 1.7 0.8 85 15
100-F l.L§ 0.60 L4 9.55 L9 0.78 19 o0.65
100-H 2.6 0.74 10.0.° 3.9 4.5 2.1 0. 2.2
100-KW - - - - 0. 90 0. 64 - -

$
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HW-36506

Stack _
100-B
100-C
100-D
100-DR
100-F
100-H
100-KW

FROM REACTOR STACKS
JANUARY, FEBRUARY, MARC

! ot
i

1955 ! =
Units of 10”° Curie pér Day )
January February i March Quarterly
Max. Avg.  Max. Avg. Max, Avg. Max. Avg.
160.  110. 130. 89.  650. 210.  660. l40.
87. 3l 8l. 24, 5.4 ~ 3.4  87. lo.

57.  52. 470. 310, 410, 240.  470. 200.
6.8 4.8 8.4 4.8 9.5 4.2 9.5 4.4
310. 140, 180. 110.  580.  200. 560. 166,
3. 16, 59. 40, 38, 1. 59, 23,
- - - - 2,0 “o0.87 - -
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SECTIONII -
RADIOACTIVE CONTAMINATION ON VEGETATION
by | ] = - -
K. C. Knoll 1 - o=

=,

Determination of the radiocactive contlamination of vegetafiion in the
environs was made by the radiochemical analysis of 2500 vegetation
samples., More than 1800 of these were from the immediate environs and
the remainder from off-area locations in eastern afid southern Washington
and northern Oregon. All samples were analyzed for '3 ang 1400 of them
were analyzed for non-volatile beta particle fémittefs. Forty séven samples
from selected locations were analyzed for afpha pai:iicle emitters.

Tables I and II give comparative aver:jages for the present and

previous quarters. Tables IIl and IV give a lbreakdown of these;averages

by months. i

# .‘r It

.
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TABLE 1 - - .=
RADIOACTIVE CONTAMINATION ON VEGETATION -
JANUARY, FEBRUARY, MARCH _
1955 . _
Units of 1078 uc/g )
: Non-Volatile
. Beta
Iodine-131 Emitters
" ‘Avg. Avg.
; Last Last
L.ocation Samples Max. Avg. Qtr. Max. Avg. Qtr.
North of 200 Areas 208 42 '8 <3 690 ~ 110 100
Near the 200 Areas 196 o, 18 _ 3 1700 _ 120 110
Route 3 13 250 75 15 350 _. 130 110
200 West Gate 57 1200 '130. 286 430 _ 130 120
Batch Plant 35 870 |'mn 7 600 _ 130 120
Meteorology Tower 13 290 [, 82 16 430 _ 140 110
South of 200 Areas 330 3. 6 <3 350 ° 71 90
Richland 166 46 |5 <3 150. 58 61
Pasco Environs 131 10 <3 _<3 150 _ _46 56
Kennewick Environs 171 37 o4 X3 180 51 56
Benton City - Kicna 39 12 4 <3 180 60 56
Richland "Y" 12 26 6 <3 - - -
Hanford 12 98 21 <3 - - -
200 East Area 48 56 16 <3 590 . 110 110
200 West Area Redox Area 63 750 120 6 6600 . 530 820
Wahiuke Slope 151 38 6 3 68007 240 170
Goose Egg Hill 62 110 18 4 240 76 72
Rattlesnake Mountain 21 - 49 18 3 . 1007 62 65
PSN-61-51-50 39 160 45 4 230 © 84 96
Redox Construction 72 520 95 9 2900 & 270 370
Off Area Sampling . - -
Pasco to Ringold 71 3 5 <3  190_ 65 60
Prosser to Patterson - - T
McNary 208 18 ;<3 <38 160 _ 57 52
Eastern Washington 204 13 <3 _.3 160 . 71 82
So. Washington and No. - _ o .
Oregon 188 <3 <3 280 T2 77
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TABLE II , - : i

RADIOACTIVE CONTAMINATION ON VEGETATION OFF -AREA LOCATIONS
JANUARY, FEBRUARY, MARCH o

1555 7 - ‘

HW-36506

'“ N

Units of 10°° uc/g - = o=
: Non-Volatile

Beia

° No. Iodine-131 - "No. Emitters
Location i Samples Max. Avg.: Samples Max., Avg.
Wallula 6 5 3 3 120 78
Touchet 6 5 <3 = "3 74 51
Lowden 6 4 <3 3 55 _ _ 43 o
Walla Walla 12 3 <3 B 93, 54 _
Dixie 6 3 <3 3 120 100
Waitsburg 12 <3 <3 . 8 98_ 72
Dayton 12 7 <3 6 91_ 66
Pomeroy 12 3 <3 B 61 49
Lewiston 12 <3 <3 : 6 71 40
Uniontown 6 <3 <3 3 73 68 o
Pullman 12 <3 <3 i B8 160 95
Colfax 6 3 <3 || 3 68_ 52 )
Steptoe 6 <3 <3 " 3 107 96
Rosalia 6 4 <3 ' 3 120 86
Spangle 6 <3 <3 3 120 67
Spokane - 12 <3 <3 7 160 . 100
Cheney 0 0 o
Reardon 6 3 <3 3 140 110
Davenport 6 <3 <3 . 3 57 47
Harrington 6 4 <3 3 120 110
Sprague 12 4 <3 6 110 84
Ritzville - 12 13 4 6 120 (i
Lind 12 5 <3 6 84 53
Connell 12 5 <3 6 110 54
Moxee 12 <3 <3 6 74 42
Union Gap ’ 6 11 <3 4 55 46
Wapato 12 <3 <3 5 83 51
Toppenish 12 8 <3 6 85 44
Toppenish to Goldendale 15 4 <3 10 180 78
Goldendale 12 <3 <3 5 140 88
Goldendale to Wishram 7 <3 <3’ 4 1100 53
Lyle 6 <3 <3 3 54 51
Bingen 6 4 <3" 3 83~ 43
Camas 12 <3 <3’ 6 100 83
Vancouver 12 <3 <3 6 280 160
Portland 12 <3 <3 -6 270 140
Troutdale 6 <3 <3 3 230 130
Bonneville 6 <3 <3 3 160" 92
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TABLE Il (con:tld. ) o _
| Non-Volatile

, _ Beta N
No. Iodine-131 No. Emitters
Location ‘ Samples Max. Avg. Samples Max. Avg.
Hood River 6 <3 g 3. 100 2
Dalles 12 <3 <3 .6 68 41
Moody 4 <3 <3! 2 69 69
Rufus 6 4 <3| =3 65 43  _
Blalock 8 <3 <3| =3 710 55
- Arlington 6 4 <3, =3 68 _ 50
Heppner Junction 6 <3 <3I , :3 68 46 _
Boardman 6 4 <3' 3 52 40
TABLE III . L
ACTIVITY DENSITY OF 1-131 ON VEGETATION
JANUARY, FEBRUARY, MARCH
1855 ,
Units of 10"6 pc/g - -
January February ~__March
Location Max. Avg. it Max, Avg. Max. Avg.
North of 200 Areas 27 7 39 8 42 10
Near the 200 Areas 49 12 . 80 _ 15 110 29
Route 3 260 110 r 42 28 140 85
200 West Gate 240 120 i-240 ~ 86 1200 190
Batch Plant 53 29 82 29 870 140
Meteorology Tower 120 51 28 21 290 180
South of 200 Areas 30 6 12 5 35 7
Richland 19 6 17 4 . 486 4
Pasco Environs 10 3 8 <3 9 <3
Kennewick Environs - 37 7 14 4 10 <3
Benton City - Kiona 12 5 11 4 6 3
Richland "Y" 26 11 12 4 8 4
- Hanford 6 5 10 5 98 52
200 East Area 36 14 22 9 56 26
200 West Area Redox Area 290 74 - 380 120 750 160
) Wahluke Slope 12 5 11 3 38 6
Goose Egg Hill 83 20 4] 10 110 25
Rattlesnake Mountain 49 20 28 12 42 21
PSN~-50-51-61 160 39 160 _ 58 _ 120 39
Redox Construction 210 60 200 55 520 150
Off-Area Sampling _ ) , -
Pasco to Ringold 8 4 7 <3 38 8
Prosser to Patterson - =
McNary 11 4 18 <3 6 <3
Eastern Washington 5 <3 5 <3 13 <3 _
So. Washington and No. o ' B -
Oregon 4 <3 11 <3 <
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TABLE IV

I

TICLE EMITTERS

ON VEGETATION -

JANUARY, FEBRUARY, MARCH

Units of 10~ 0 pe/g o

1955

Liocation

North of 200 Areas
Near the 200 Areas
Route 3 .
200 West Gate

Batch Plant
Meteorology Tower
South of 200 Areas
Richland

Pasco Environs
Kennewick Environs
Benton City - Kiona
Richland "Y"
Hanford

200 East Area

200 West Area Redox Area
Wahluke Slope

Goose Egg Hill
Rattlesnake Mountain
PSN-50-51-61

Redox Construction

Off-Area Sampling

Pasco to Ringold

Prosser to Patterson -
McNary

Eastern Washington

So. Washington and No.
Oregon

be ——

.

March

J anuar& Februar
ax. vg. Max. Avg. ax, Avg.
690 160 240 110 140 74
1600 170 330 96 1700 146
140 96 200 130 350 170
430 170 240 140 220 97
330 150 610 160 230 96
240 130 430 150 230 140
350 79 250 11 190 6l
150 64 120 54 100 48
99 43 120 51 150 45
140 56 180 53 120 46
140 66 180 68 82 43
- - [ - - - - -
370 10 130 87 590 170
6600 650 2800 540 4400 380
6800 570 130 64 190 75
170 80 190 89 240 63
85 57 1100 81 80 57
210 97 230 95 100 53
1100 220 2900 350 1100 200
110 62 85 48 190 7
160 67 150 55 120 51
140 70 160 71 140 72
280 80 180 64 240 71
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Average concentrations of 1131 on vegetatmn 1ncreased at nearly

all locations during the quarter with the most extensive contamination
noted in March. These increases reflect the increased emissiox} of 113l
from the separation plants during the quartefi (Section I). The aferage
activity density of iodine on vegetation cexceeded 1 x 10'5 we/ g, the maximum’
. concentration acceptable at Hanford, ®) over an area of approxxmately 250
) square miles outside of the reservation in Mlarch. Similar concentrations
were measured over an area of 20 square miles off the project in January
compared to less than one square mile durmg any month of the last quarter.

Figures 1, 2, and 3 illustrate the pattern of contammatmn for January,
February, and March respectively.

Average concentrations of non -volatile beta particle ermtters were
not significantly different from the previous quarter. -

Table V summarizes the results of analys1s of vegetatxon samples
for alpha particle emitters. l' o= - E =

DECLASSIFIED




C DECLASSIED

? : "HW -36506

H¥ - 3650y

- H -

- 2% - i

L s |

Fad

UMTS OF 10°%

D < 3
%sqs

ne/grom

)

3

HANFORD WORKS.

[

ESTIMATED 130 ~ACTIVITY MAP
™ CONTAMMMATION ON VEQETATION

SANUARY 1958 FIGURE - |

SEPE TR X SER T PICTE N L 3T

DECLASSIFIED




DECLASSIFIED

- AW -36506

1]

o

d
i

|
[

'
'

r-‘\ . ]
\ z
"
+ |
) 4
. -
; L 2L
. ’ - — = - — D =
¢ - c? = B
S : i .
- o - .
- Pt — e
3
b} =
e
—_— = -7 !
e = -

Mecmmacang

PR |

)
tq

r
12
J
~

'
. —

. | ‘
I -z / - f .
_
e ---—/ H
— - [
1
i
’
:
]
/
2
,
4
4
I/
’
_ ’
4
! s, A N
UNITS OF 10°® ac/qrem Caw 7"\ AN . - /
AR . 3
, - — . i A = ' '
D : ~
- T i 1 s N
) 1 t ! R A : '
=EN : ' ( ;
A . S ‘Y - 1o
. _ 1 e : '
' = N M
N 28 - 100 :
PN . — = . THY ’ e “ !
- ;_. ' - \..y~~' R i = \\ v !
»eo : - [(HANFORD_WORKS oo N ’
' ESTIHATED 130~ ACTIVITY MAP
|
PN CONTAMINATION ON VEIETATION
e e PEMMETER OF VALUES ABOVE MAL {13 K'Y ne/grom) FERRUARY (99D FISURE - 2 X
—— = = = e LYTENY QF JuRyERYED ARgA | tlaaag weatuatg - Aapoinasas SCANCL)

RIS e




.

= HW ~ 365¢7

UNITS OF 10°* pé/gvom

- = 5-23

= N

= zs-looi -

B 100 - 800

PERMETER OF VALUES ABOVE MPL {) %10'% xc/grom) =

. mm s ot mom e EXTENT OF SURVEYED AREZ

L

3
-~
|
{
Nt
i30Tl

\§\ \1

.
1
b ;“ \. o P DN T ’/ ra
] — 9 PP .\\“\ > Z v
e T .
~—e -
g = i & \i‘ . i }
oS 'S o ev— \L‘g vy . i T
3 == -
Ce, w— \ TR\ "RI55 ] |
=T i é i ¥ i
¥ —— - 1 N phivwmpyn. 1= X '. i
4 s yume s ———— e i -
S i = g
f Ne R e—————3 T
~ oyl i A 1
> — Y L =7, i
£ = — ];"..' 4
1 o~ —N i ——t——— H
S === 7
~ ~
e || S T i ;
= 3 = t
T
S
1
!
H
s -+

HANFORD WORKS.

ESTINATED 150-ACTIVITY MAP

) 5 ’
1y ,
\\_‘—‘)( '3 CONTAMINATION ON VEGETATION
R I
h MANCH 1939 FIQUNE - 3

2l nb, YNyt e, it Ab e 201 LY =

DECLASSIFIED




DECLASSIFIED

L -28- " HW-36506_

!

TABLE V 5 = == -

CONCENTRATION OF ALPHA PARTICLE EMITTERS ON VEGETATION
JANUARY, FEBRUARY, MARCH

1955 ‘

Units of 10°° pe/g !

— - —

Quarterly

ik e

. i

Location January February March Maximum _Average
Near 200 Areas ) - LT

200 West Gatehouse 87 58 19 87 56
Batch Plant 19 33 22 = 43 27
Rt 4S - Mi. 4 24 14 12 24 17
Meteorology 48 50 H<10 .84 38
Rt. 4S5 - Mi. 6 17 17 <10 20 12
300 Area 340 21 o1 T 340 T 120
Qutlying x =
Richland <i0 12 . <10 12 <10
Pasco ) 23 <10 "<10 = . 36 _ 11
Benton City : 11 <10 | <10 15 . <10

Concentrations of alpha particle emittérs on ‘vegetation showed no
increase for the reporting quarter over previous results except for the
300 Area. The increase.here occurred during January and is th?_e result
of samples from one location immediately outside of the southern perimeier
of the area. Fluorophotometric analysis determined the source of this
contamination to be uranium. - ‘ = =
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SECTION Il ) - _

RADIOACTIVE CONTAMINATION IN THE ATMOSPHERE
by ! :
G. E. Pilcher - — Lo

The magnitude and extent of airborne contamination in the HAPO
environs were determined from analyses of filter and scrubber samples
and from data recorded in the operation of Victoreen Integrons and
detachable ionization chambers., The results !obtained from measurements

made by each of the monitoring methods durmg the quarter are summarized
in the accompanying tables. i = =

Victoreen Integrons were operated continuously at stations located
at the perimeter of the manufacturing areas and in resxdential commumties
neighboring the plant. Accumulated dosage readmgs ‘were tabulated by
eight hour intervals and calculated in units of Imeasured dosage per 24

hours. A summary of the average dose rates for the tiree month period
is given in Table I.
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TABLE I I SR

|k

| . -
AVERAGE DOSE RATES MEASURED BY VICTOREEN INTEGRONS
JANUARY, FEBRUARY, MARCH B
19585 '

Units of mrad per 24 hours

No. of ¥ ) _ Quarterly

T Location ~ _Units January February March Average
100-B Area 3 132.% 0.4 0.1 a4.2%
100-D Area 3 0. 6 t0.3 0.47 77 0.4
100-F Area 3 0,6 0.4 1.4 ~  o.8
100-H Area 3 0.8 i 0.8 . 0.4 0.6
200 West Area 2 3.5 IR 3.5 = <2.4
200 East Area 3 5.8 i 0.6 ) B I
Riverland 1 0.1 i<0.1  <0.1 ~  <0.1
300 Area 1 <0.1 <01 - o1 T <01
760 Area 1 <0.1 0.1 <0.1 <0.1
Pasco 1 <0.1 i<0.1 7 <0.1  <0.1
Benton City 1 <0.1 0.7 0.5 0.4
North Richland <0.1 *k
Hanford 1 3.3 L1+ 0.5 1.6
Kennewick 1 <0.1 <0.1 <0.1 <0.1
Redox 1 1.2 1.4 7.9 3.5

v 200 East Semi-Works 1 0.4 0.4 .0 0.8

*Suspected presence of particle, January 17-21, Omitting these values,
monthly and quarterly averages are 0.2 mrad/24 hrs, - =

*x*Discontinued. - =
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Significant decreases in average dose rates ¢ compared to those
reported during the previous quarter were measured at nearly all locatlons
This trend represents a return to values normally found in the e env1rons
following the increases noted in the prevzous reportmg pemods.; ‘However,

values measured at 200 East Area and Hanford showed this trend only in
H T _
the last two months of the period. - ’

I
|
!

g b

= —— -

The dose rates present at stations ld'ci:ated a?ound thepemmeter of
the plant manufacturing areas were measured usmg detachable C -type
ionization chambers. Duplicate mstruments ‘were used at each location
with the minimum value of discharge mcluded as the reported value A
summary of these dose rate measurements is given in Table II,

TABLELl N . i

AVERAGE DOSE RATES MEASURED WITH A
"C" TYPE DETACHABLE IONIZATION CHAMBERS
JANUARY, FEBRUARY, MARCH o

1955 : S
Units of mrad per 24 hours

o ||! I {

’ Quarieﬁy
Location January February March Average
100-B Area 3.1 2.7 2,17 2.6
100-D Area 0.8 0.8 ' 0.8 0.8
100-H Area 0.6 0.6 I 0.5 0.6 o
100-F Area 0.5 0.4 - 0.4 0.4 —
200 West Area 0.6 0.5 0.5 0.5 )
200 East Area 0.5 0.6 0.6 0.6
200 East, Semi-Works 0.5 0.8 ' 0.6 0.5
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A comparison of the above data with previous results showed that
there were no significant changes in the values for the current period from a
similar measurements made during the past year at’any location except
at 100-B. Values measured in this area were hlgher by a factor of 2to3 =
from previously reported results for unexplamed reasons. -

The dose rates present at intermedia{'e locat—ions on the ;Treject and
in residential areas around the plant perlmeter weré measured usmg
detachable M and 8 type ionization chambers' Readings were obtained from
these instruments at frequencies ranging from daily to weekly, and dose _
rates were again reported from the chamber, which showed the minxmum

discharge at each location. A summary of these measurements is given
in Table III. =

TABLE III | - =

AVERAGE DOSAGE RATES MEASURED _
"M' AND "S" TYPE DETACHABLE IONIZATION CHAMBERS

JANUARY, FEBRUARY, MARCH _
1955 -

Units of mrad/24 hours -

Quarterly Group

L.ocation A January February March Average Average

100 Areas and Environs o ) . T

Route 1, Mile 8 0.75 0.65 . 0,61 0.67

Route 2N, Mile 10 0. 90 0.45 0.47 0.61

Route 2N, Mile § 0.75 0.79  0.56_ 0.70 .

White Bluffs 0. 59 0.69 0. 69 0.66 —

Route l1-A, Milel 0. 51 2,32 0.82 l.22 _

Hanford 614 Bldg. 0.40 0.46 ' 0.43 0.43 0. 64

Intersection'Rt. 1 and o -
Rt. 4N 0.586 0.53  0.48 0.52

Military Camp, PSN 3 dokok 0. 33 0.33 -

Military Camp, PSN 21 *kk 0.60 0.60 —
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TABLE I (contd. )
Units of mrad/24 hours

-~ Quarterly Group

Location January February i;March Average - Average
Within 5 miles of 200 East Area | = = :
Route 4S5, Mile 6 3.0l 0.55 . 0.80 1. 45

Batch Plant 2.06 1. 84 126" 1l.72 _

Route l1-A, Mile 6 0.87 .12 B W ¥ 1,03

Route 3, Mile 1 0. 61 0.81 1.18 0. 87

Route 4S, Mile 2.5 0. 66 1. 76 1. 51 1. 31

Redox Area 1,27 1.18 L17 .21 _ 1.34
Route 4S, Mile 4.5 1. 34 2.08 22 1.558 _
Military Camp PSN 61 0.986 5.22 - 0. 88 2.35 _
Military Camp PSN 51 2.13 1.49 ' L16 .59
Military Carep PSN 50 1. 68 1,21 “1.16 1,35

Military Camp PSN 40% 1,49 1.56 - 0.81 .29 _,
Military Camp PSN 42 *xk ' 0.33" 0. 33

Within 10 miles of 200 East . — =

Route 45, Mile 10 >5. 24 .75 "1.s897 2,86

Route 10, Mile 1 0. 74 L.59  0.70 Lo01 _
Military Camp PSN 60 Rk L9 .19 1,34
Route 10, Mile 3 1. 03 - 1.41 ' 0.47

Military Camp PSN 70 sk ok . 0.13 0.13

Route 25, Mile 4 2.40 0. 96 1. 24 1. 53 )

300 Area and Environs . _ S

Route 4S, Mile 16 0.99 1.6  0.86_ 117

Route 4S, Mile 22 2.30 2. 44 0.97 _ Lso -~

North Richland North 0.58 *% . 0. 58 1. 01
1100 Area ok 0. 96 0. 49 0.72

300 Area . 0.53 0. 80 0.75 0.69
Outlying : _ -
Richland 0. 89 1.27 . 0.78 0.98
Benton City ' 0. 41 0. 60 .0.87 0.63 _

Pasco - 0.62 0. 41 . 0.36_.  0.46 _ 0.68
Kennewick 0.83 0.50 " 0.69 0.67 °

*Discontinuéd because of proximity of chamber at Rt. 43, Mile 4.5
**Replaced by unit in 1100 Area ..
***New Unit -
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TABLE 1V
CONCENTRATIONS OF FILTERABLE BETA

PARTIC

No significant differences in average 'dose x__'—ates were
at the given grouped locations compared to t
previous reporting period.

‘iire‘ values found du

The activity density of beta particle emitters in the at
was measured using filters through which flow rates of 2
air were passed for daily or weekly periods.
analyzed and counted several days after their removal from the sampling
locations to allow for the decay of the daught
airborne particle emitters,

“HW-36506

n;éasured
ring the

mosphere
to 2.5 cfm of
These samples were

er products of the natural

A summary of the res;.x:ilts obtain_ed: from
these measurements during the period is given in Table IV,

LE EMITTERS IN AIR

SINGLE UNIT MONITORS

Location

" Quarte riy

Weekly

100 Areas and Vieinit
100-D Area

100-H Area

Hanford 614 Building
White Bluffs

00 Areas and Vicinit

200 East, Semi-Works

200 West - West Center

200 West - Redox Area
Gable Mountain

200 West - East Center
300 Area - 614 Building

Outlying Area

nion City
Riverland
1100 Area - 614 Bldg*

*Unit located at North Richland during January.

DECLASSIFED

JANUARY, FEBRUARY, MARCH
1055
Units of 10’Iz pe/ml
January February March
34 32 33
54 38 57
14 20 38
47 40 49
44 39 40
55 67 46
62 48 83
30 24 56
81 52 27
55 45 83
14 14 18
36 9 21
14 i4 CZ0
35 31 30
17 i8 25

Average ~ Maximum

33 50
50 110
24 68
46 78
41 57
56 160
64 170
36 140
56 180
6o 130
15 29
23 59
16 27
32 54
20 46

—y
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Significant decreases were noted in the activity density of beta
particle emitters collected on air filter samples at all stations during this
period. This condition represents a return to values normally measured

in the environs following the increases noted in the previous reporting
period.

The pending closure of the North Richland Area to civilians’
prompted the moving of two air sampling stations from that vicinity. One
station was relocated in the 1100 Area transportation center and the other
was relocated at the plant barricade near 300 Area.

Additional evaluations of the concentrations of beta particle emittei s
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.

TABLE V ~
CONCENTRATIONS OF FILTERABLE BETA PARTICLE EMITTERS IN AIR
DUAL UNIT MONITORS )
JANUARY, FEBRUARY, MARCH
19556 S S -
Units of 10 1%

pc/ml
Quarterly  Weekly
Location . January February March Average Maximum
200 ESE #1 29 14 26 24 40
200 ESE #2 6 28 30 20 52
Richland #1 , 19 16 23 19 57
Richland #2 24 17 17 19 37

DECLASSIFIED ——y
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| i

The guarterly averages shown in Tablffe v alé:o reflect significant
decreases from the previous period. Again 1'n these cases, the concentra-
tions measured in the curre it period were es.ifsential_Ty normal following
the higher activity densities reported during the previous quarter.

The number of radicactive particles 1':"1 the a%mospher'e was determined
by autoradiographing air filters through which sample air flow rates of
from 2,5 to 10 ¢fm were passed for periceds rangmg from daily to weekly.
Monitoring stations were maintained throughout the Immediate plant
environs and at several remote locations in Washmgton, Oregon, Idaho, -
and Montana in order to evaluate particles ongmatmg both from Hanford
and from outside sources. All filters were autoradlographed for seven
days using type K x~ray film. A summary of the results of measurements
near the separation areas is given in Table \lfl; similar results of measure-

| v
ments made outside the separations areas and at remote locations are
given in Table VII.
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TABLE VI

THE SEPARATION AREAS

JANUARY, FEBRUARY, MARCH
1855 B

Units of 102 particle/meter>

“HW-36508"

Total = =

Volume e =

of Air = = -

Sampled Present Previous

Cubic = Quarter Quarter
Location . Meters January February March Averages Averages
200-E and Vicinity N i-;u
2704 Qutside 9278 18 - 110
BY - SE 8462 33 150
"B" Gate 9274 26 " 130
2704 Inside 9274 25 - 130
2-EWC-614 Bldg. 8278 20 N 110
200-W and Vicinity = :
2701 Outside 9435 92 210
2722 8278 27 120
" Gate 8874 41 87
222-T Outside 9274 79 190
231 9278 28 130
Redox o172 130 250
2701 Inside 8126 27 170
272 9278 18 140
2-WWC-614 Bldg. 9282 17 130
U-Gate : 8453 18 110
222-U Lab, Inside 9282 24 93
Meteorology Tower

3! 36703 14 5 8 43
50! 37111 15 3 8 39

100! - 294171 13 3 7 47
150! - -25760 9 3 7 64
200! - 23795 11 3 8 68
250! : 23795 11 4 8 70
300! 22049 12 3 9 78
3501 : 22049 13 o 1 11 62
400! —- - 14845 16 7 12 94
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TABLE VII

SUMMARY OF PARTICLE (,ONCENTRATIONS OUTSIDE
THE SEPARATION AREAS
JANUARY, FEBRUARY, MARCH

19565 P > -

Units of 10”5 particle/ meter>

Total

Volume ¥ - -

of Air ti = =

Sampled x = Present Previous

Cubic Quarter Quarter
Location - Meter January February March Averag_s Averages
Area Locations ;; — =
100-B Area 7119 18 1 T 9 _ 50
100-D Area 26388 19 -2 ! X u - 110
White Bluffs 14985 16 2 b 3 1 110
100-F Area 29240 22 ) B 10 14 _ 110
300 Area 17846 23 2 T 16 130
Off Area Locations " = Loz -
Benton City, Wn. 19979 14 5 . 2 ui 73
Pasco, Wn. 17200 6 2 2 5 65
Richland, Wn. 16957 31 8 5 23 150
Boise, Idaho 8751 50 6 36 31 320
Klamath Falls, Ore. 9257 61 2 6 26 240
Great Falls, Mont. 98198 70 4 3 29 g1
Walla Walla, Wn. 9274 39 6 5 19 320
Meacham, Ore, 8282 43 4 3 19 120
Lewiston, Idaho 9176 51 6 6 23 280
Spokane, Wn. 9181 49 6 6 23 100
Kennewick, Wn. 8283 24 4 -3 12 200
Yakima, Wn, 23719 23 1 3 18 _, 96
Seattle, Wn. 2873 47 2 -1 20 66
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Tlie concentrations of particles measured both near the plant
separation areas and at remote locations decreased signifmantly during
the quarter to reach the lowest values reported in the past two years.
The specific concentrations measured showed the virtual absence of
additional contamination from sources other than Hanford and also show cd
that particles of Hanford origin were largely confined to the xmmedlate o
environs, ®

The activity density of 1131 in the atmosphere was determined from

the radiochemical analysis of caustic scrubber solutions through which
air flow rates of 2 to 2.5 ctm were passed xor periods ranging from one

to seven days. The results obtained from these measurements are
summarized in Table VIII. |' *

. 1£L|

TABLE VUL | “

CONCENTRATIONS OF 1-131 DETECTED“ BY AIR SCRUB-BER_S
JANUARY, FEBRUARY, MARCH
1955 i

Units of 10 12 pe/ml |

I} g

Quarterly Weekly

IL.ocation January February March Average - Maximum
200 Areas and Vicinit = .
’_200_E§D‘—‘_2- : <0.1 0.1 "7.4 = 2.3 _ 27 _
Gable Mountain 0.1 0.1 0.5 0.2 1.0
200 West Gatehouse 0.7 0.4 Ll 2.6 .17

200 West,West Center 0.2 0.7 0.7 0.5 1.9
200 East Semi-Works <0.1 0.1 5,2 1.7 18
Redox Area 0.3 0.4 2.4 1.o 4,9
Outlying Areas . - -

100-H Area <0.1 <0.1 0.3 0.1 _ 0.5
300 Area <0.1 <0.1 n 0.9 0.3 ) 2.7
Richland <0.1 <0.1 n 0.2 0.1 B 0.5
Pasco <0.1 <0.1 <0.1 — <0.1 0.2 -~
Benton City <0.1 <0.1 <0.1 <0.1 0.2
1100 Area, 614 Bldg. * <0.1 <0.1 P07 0.4 2.1

*This unit was located at North Richland during JanAuury.
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1 activity densities in air were measured

Significant increases in I
during the quarter at all stations in the vicinity:'iof the separationsiareas
and at 100-H and 300 Areas. No significant changes in concentratéons were
measnred in the surrounding residential areas.. The increases noted
occurred principally during the month of March and coincide with the

abnormal 1:31 emissions from the separation pll:ant stacks during this period,

The concentration of alpha particle emitters in the aimosphere was
determined by counting the same filters used f;:f)r the beta partiéle—emitter _
measurements which were summarized in Tab:lfes IV and V above.- A
summary of the alpha measurements is given in Table IX.,

DECLASSIFIED
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TABLE IX ; N =

= = =

CONCENTRATIONS OF FILTERABLE ALPHA PARTICLE EMITTERS IN AIR
JANUARY, FEBRUARY, MARCH — -

1

1955 | - — -
Units of 10712 pc/ml !: = A =
No. ' Weekly Quarterly
Locations A Samples  Maximum Average
200 West - West Center 13 ¥ 12 T <4
200 East Semi-Works 12 -5 - <4
Gable Mountain 12 8 <4
Pasco 12 12 <4
300 Area 13 i 6. . _ <4
100-D Area 13 3 9 . <4
Benton City 12 s 4 S L <4
Hanford - 614 Building 13 Yy ¥ 24
White Bluffs 13 ' ] <4 -
1100 Area - 614 Building* 12 : 4 T <4
200 West --Redox Area 12 K 14 <4
100-H Area 13 - 24 -8
Riverland 13 ' 13 T <4
PSN #50 12 i 15 <4
200 West-East Center 13 n 6. - <4
Dual Unit Monitors
200 ESE #1 13 4 <4
200 ESE #2 13 -1 <4
Richland #1 13 17 5
Richland #2 13 9 <4

*This unit was located at North Richland during January.
The concentrations of alpha particle emitters compared favorably

with those previously reported at all locationsi; and are indicative of
normal operations at HAPO.
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SECTION IV = ' o

! -

RADIOACTIVE CONTAMINATION IN HANFORD WASTES
by - —

B. V. Andersen . - = .

)

[
|

The activity densities of alpha and betélf particle emitters in Hanford
wastes were determinedfrom results of the radiochemical analysis of liquid
and solid samples collected directly from the open waste sources. Over
1, 800 samples were collected from the varlouls waste sources at tfrequenues:
ranging from daily to weekly during the three month period. Specific
isotopic analyses were performed when measurements indicated unusual
contamination and were carried out repetitiously on samples from locations
which have a high probability of containing unusual q;antities of éertain con-
taminants. Special ground contamination surveys were performed after all
incidents of known contamination deposition. ,The results of these measure-
ments are summarized for each of the manufs?fcturing" areas. i

100 Area Waste

Fi
14

— . Sl

The results obtained from analysis of 500 ml samples of effluent
water which were collected at the outlet weir of the reactor retention
basins are summarized in Table I. The samples were analyzed within
twelve hours after collection and the measured counting rates of beta
. particle emitters were corrected for decay and expressed as actlvity of
materials discharged to the Columbia River pér unit of time. - -

»
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TABLE [

BETA PARTICLE EMITTERS DISCHARGED TO RIVER
IN REACTOR EFFLUENT WATER
JANUARY, FEBRUARY, MARCH

1955 ;

Units of 10° pc/second

No. January Februlary _March B Quarterly
Location - Samples Max, Avg, Max. Avg. Max. Avg. Max. Avg.
100-B Area 72 20 17 20 ‘17 "2 17 _21 17
100-C Area ~ 64 a1 24 31 27 37 26 41 26
100-D Area 84 20 16 23 17 21 18 23 17
100-DR Area 96 16 14 17 14 16 14 17 14
100-H Area 84 20 16 20 18 23 15 23 16
100-F Area 74 20 18 20 18 26 19 26 18

100-KW Area 8 == e= e L. Tig g 35l

A comparison of the average activity olf beta ;i.arﬁcle emigters
discharged to the river with the results of similar measurements_obtained
during the last quarter of 1954 shows that amo[tfmts d{s_;charged inq_reased
significantly in all of the reactor areas. The greatest increase o;ccurred
in the 100-C Area where the discharge averageid 26, 000 pc/see d;xri’.ng
the quarter compared with 19, 000 pc/sec to the rivexz?ciu'ring the last
quarter of 1954, The significant increase in operating levels at all areas
was probakly the main cause for the increase.if The Qerage aétiv’ity of
alpha particle emitiers in reactor effluent watér ente:___}ing the river
was less than 1 x 10”2 pc/sec at all areas. Ind‘ividua}_ samples sh_@wed
trace alpha particle emitter discharge at varicl;us tim-gs during _thge quarter
with values indicating contaminants in the rang!je of 1 ;_10-2 to xﬁlu»'2

nc/sec. _ v - - =
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No positive uranium measurements were found in 112 samples
analyzed specifically for uranium during this Quarter compared thh at

least one sample from each area that showed detectable uranium durmg
the first quarter of 1954, |

Six out of 34 reactor effluent water sapples?vhich were Z_nalyzed ‘
for plutonium showed values above 3 x 10™2 pc/ml. The significant
activities discharged ranged from 0. 0! to 0.11 ue/sec with the maximum
discharged to the river from 107-C Basin on March 1.

Trace quantities of polonium were found in 13 out of 34 samples of
effluent water from all cf the reactors. The indicated activity of polonium
varied from 2 x 10~ to 8 x 1073 pc/sec with maximums of 0.1 pc/sec
for samples from 100-B and 100-F respectively.

Eighty-eight composite samples collected from the sump at the
Biology Farm were analyzed for the activity density of I131 discharged to
the Columbia River. The average activity density was 7.5 x 10~ ¢ pc/ml
with a maximum value of 1. 6 x J.O-5 pc/ml found on December 29, 1954,

The average was 30 pc/day compared with 39 pc/day during the fourth
quarter of 1954,

200 Area Waste N = .

The activity density of gross alpha anrd beta particle emitters in
200 Area wastes was determined by radiochemical analysis of liquid and
solid samples collected directly from the open waste areas. Specific
analyses for the activity density of uranium and plutonium were iae'rformed
on a number of samples at suspected locations and on all samples which

showed high alpha particle emission. A sumfnary of the results is given
in Table II.

TECLAGSFED
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RADIOACTIVE CONTAMINATION IN 200 AREA WASTE SYSTEMS

TABLE II

HW-36506

=

Location

T -Ditch

T-Swamp
U-Swamp
Laundry Ditch
231 Ditch

200-E "B'" Ditch
200-E "B" Swamp
234-35 Ditch
U-Ditch Inlet

T-Ditch
T-Swamp
Liaundry Ditch
200-E "B" Ditch
200-E "B" Swamp
234-35 Ditch -

JANUARY, FEBRUARY, MARCH

1955 :

LIQUID SAMPLES |

Uranium and Plutonium

1

SRR TN

Beta Partlcle
-Emitters

No. Units of 10°8'sc/ml =  Unlts of 10> pe/ml
Samples Maximum Average dMaximum Average
12 0.5 , <0.5" 540, 150. _

32 1.8 <0.5 _ 1200 120.
26 79. " 4.5 1400, 150,
21 160. 14, 827 12,
25 160. 12, 29, 8.2
3 4.1 L8 6.6 4,4
2 <0.5 . <0.5_ 4,5 3.4
12 13. .2.00 2. 5.2
12 0.5 . 1.3 400, 78.
i
SOLID SAMPLES /' ~— = = T
Units of 10°% ye/g = Units of 1075 pe/g
8 15. A 4.2 *11, 000.  1500.
17 16. Go2.9 900. 230.
11 290. - 92, ~28. 18,
1 5.5 5.5 20, 20.
2 1.5 N Y O 59, 46.
9 9000. 2100, 227 7.5

*If this maximum is omitted the maximum becomes 830 and the average -

becomes 42,
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The wide fluctuations noted in the actzvxty den31ty measurements
at many of the locations summarized in Table II were partial ly caused by
the variation-of concentrations in the system. In geheral the mcreases
noted in activity density were weighted by oné or two high results and
concentrations compared favorably with previous values when these

—s =
te

high results were deleted. !

g
-

i I!:é.iv

Values obtained from specific analysé's for uranium m l1qu1d
and solid waste agreed with results from prevmus c-{uarters The act1v1ty
density of uranium in liquid waste varied from 2.2x10 -8 to ZZ 0x10 -9 _
pc/ml whlle the values obtained from mud samples yaried frorn 2 3 to =

30 x 10 pc/g g =

=

"

Portable instrument surveys using GM type meters were performed
at the perimeter of all open waste zones in the separations areas. Countmg
rates obtained over mud showed values rangmg from 400 to 80, 000 ¢/m
at 200-West Area locations while all 200- East locations showed countmg
rates of less than 1, 000 ¢/m above background Readmgs obtained over
the waters at the edge of the swamps and ditches ranged from 400 to S
25,000 ¢/m at 200 West Area with background readmg obtained in 200~
East, H

5|il|.l
vy

300 Area o ‘ =

Radioactive contamination in waste in the 300 Area was measured
in samples collected directly from the north pond inlet by means of a
proportional sampler. Table III summarizesithe results obtamed from
the radiochemiical analyses for alpha partlcle emitters, beta parncle
emitters, uranium, and plutonium. . 2

USSP
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TABLE III
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RADIOACTIVE CONTAMINATION IN 300 AREA POND INLET

JANUARY, FEBRUARY, MARCH

Liquid Samples

Beta Particle Emitters

Alpha Particle Emitters
Uranium
Plutonium

Solid Samples

Beta Particle Emitters

Alpha Particle Emitters
Uranium

1955

No.
Samples

59

59

60

60

No.
Samples

12

12

12

!

||+ ',d

|l
f
e

o |

| Activity Density

| Units of 10 S uc/ml )
Maximum Average
n 710, A j”75.
12800, ~ 200,

3000. 160.
o117, 9.7

| Activity Density

" Units of 1073 p.cii A
Maximum — Average

i
b
*

S -
Ny o) o)
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Individual samples from the 300 Area pond inle'i: varied widely in
activity density as was expected in this waste stream. The values are in
the same range as those obtained in earlier qudrters. =

Environs -~ Ground Contamination = -

e - =

T

Ground surveys of control plots around :I!iedox T":;ere continued
intensively throughout the quarter. Several particles were found in the
surface of the snow in January indicating that the emission of part1cu1ate
material was continuing. Analyses were accomphshed to compute an
index defining the relative frequency of particles measured in the control
plots as their number varies over time. The nuimber of particlesin
¢ach plot during each of the several surveys was expressed as a ratio to
the median number of particles found in that partlcular plot dumng the
first four weeks of November 1954, which was a period of rather stable
concentration. The median values of this mdex for all control plots are
shown in Figure 4. While this index does not represent the same plots
for different survey periods, it does represent all sectors from the stack
and is not considered seriously biased by this d1fference. B

The very low values illustrated in Fig‘ur'e 4 for the period Fa?iuary

10, 1955 to January 14, 1955 were caused by the| snow (:over on the- control
plots. - =

A comparison of Figure 4 with similar ihdices S for the last quarter
indicates that the particle frequency was hxgher durmg December, January
and part of February with a tendency at the endi‘of the quarter for a lower
particle frequency very comparable to the base established in November
1954. :

Ground surveys were comipleted each month along the side"of main
roads on and adjacent to the project with 2, 000' square feet surveyed at
one-mile intervals. The patterns of particle fx:']equencfies found during
these surveys in February and March are shown as Figures 5 and 6. No
map was prepared for January since measurements through thé sﬁdiv cover
during the month were not comparable with those when the cover was not
present, i

LS  —
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FIGURE — 4
CONCENTRATIONS OF PARTICLES ON 200-W CONTROL PLOTS
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Ground surveys of selected locations in Richland showed . verage
frequencies of particles detectable by portable instruments of one particle
per 4, 000 square feet in January, and one pafrticle per 2,000 to 2,500
square feet in February and March. The frequency':measured during
January was possibly low because of snow covering Some of the particles. —-

Measurement of the frequencies of those particles not detectable
by portable instruments also continued by exposure of film in light-proof
envelepes to ground surfaces.at critical areas for one-week periods,
Concentrations of these particles varied from 160 particles per square
foot near Redox to less than 3 particles per square f60f in the vicinity
of Richland, Pasco, and Kennewick. Concentrations in the vicinity of
T Plant were on the order of 5-10 particles per square foot.

Work continued to define the most satisfactory technidﬁes: for
measuring particle fallout. Glass wool pads backed by cardboard was
the best retention medium found. It was found that the cardboard backing
increased the retention of particles by glass wool by factors from 5 to
100. CompaTison of the numbers of particles retained by glass wool pads
on the ground and those mounted on frames two feet above the ground
showed a greater number on the pads on the ground indicating movement
of particles at near ground level. However, gummed paper mounted
vertically on telephone poles showed particles in the air as high as § feet
above the ground. - )

On December 30, 1954, a tank truck c'éntainipjg uranium solution
overturned and spilled on the 200-E hill at Route 4-5', Mile 5 1/2. Air,
soil, and vegetation samples were taken around this location several times
during the quarter. After removal of most of the contamination by
excavation of the soil, filling in the top with niew soil, and restrﬁcing

the road, the potential contamination hazard to the environs was eliminated.

DECLASSIFIED
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Vegetation samples, ground survey results, and air samples have
all indicated the source of ruthenium found in air samples collected near
the BY Tank Farm to be within the tank farm itself. Average actlvxty
density of radioactive particles in weekly air samples collected approxi-
mately 700 yards southeast of the BY Tank Farm stack were as high as ~
1.3x10710 pc/ml for the 7-day period ending February 17. Radiochemical
analysis of material from the tank farm stack received during March
indicated that the stack effluent was not the source of contammatxon although

glass wool depcsition pads indicated again that the source was inside the
tank farm. {
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SECTION V b

-n"ti'lr .

RADIOACTIVE CONTAMINATION IN THE COLUMBIA RIVER
AND RELATED WATERS - -
by -

J. K. Soldat - = - -

Nearly 1200 samples of water and mud flrom the Columbia ﬁiver
and related waters were collected this quarter to determine the contamma-
tion of the Columbia River resulting from the dlscharge of Hanford wastes.
These samples were analyzed for the activity densxty of gross beta and
gross alpha particle emitters, and in some mstances for uramum.‘ Sample
volumes and frequencies of collection ranged from 500 ml samples ‘collected
on a daily to weekly basis in the immediate HAPO environs to one gallon
samples collected on a monthly basis downstream of Mc\ary Dam.

Table I is a summary of the results obtained from the analysis of

the 500 ml samples for gross beta particle erm"gters during this quarter.
ki =
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TABLE 1
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CONCENTRATIONS OF BETA PARTICLE EMITTERS IN RIVER WATER

JANUARY, FEBRUARY, MARCH

Location

Wills Ranch

181-B Area

181-C Area

Allard Station

181-D Area

181-H Area

Below 100-H Area

181-F Area

Below 100-F Area
Hanford South Bank
Hanford Middle

Hanford North Bank

300 Area

Byers Landing

Richland

Kennewick Highlands
Pumping Station

Pasco Bridge (Kenn. Side)
Pasco Bridge (Pasco Side)
Pasco Pumping Plant
Sacajawea Park

McNary Pool

McNary Dam

Paterson

Snake River at Mouth
Yakima River at Mouth
Yakima River - Horn
Yakima River at Prosser
3000 Area Pond Inlet

Units of 1078 ¢ /ml

1955 -

DECLASSIFIED

Mar. Qtr.

Jan, Feb. £
‘Avg. Avg. Avg. Avg.
<5 <5 <5 <5
<5 <5 <5 <5
<5 <5 10 6
23 <5 6 10

600 650 500 580 _
950 680 670 1780
2300 1300 1300 1600
1200 1800 1300 1400
2500 1100 1300 1600
2400 1800 1900 2000
1600 1600 1200 1500
1000 970 570 860
970 620 600 730
- 170 - 170

710 440 450 520

500 270 360 380
320 260 240 270
350 300 390 350
600 380 440 420
230 180 200 210

72 14 - 73
52 48 37 42
57 50 47 50
49 <5 <5 24

5 <5 <5 <5
<5 <5 <5 <5
<5 <5 <5 <5
<5 <5 <5 <5

R

“Last Max.
_Qtr. This
Avg. Qtr,
<5 12
9 8

7 30
T8 70
_"710 1000
820 1500
1300 4400
1400 2000
1400 3500
2000 3500
1200 3000
720 3000~
_670 1500
_260 170
510 1100
290 720
290 540
260 1100
_300 810
_ 180 290
1) 100
54 80
36 75
18 130
- 6 8
<5 <5
<5 6
<5 <5
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No significant changes in the activity density of beta particle -
emitters were noted when comparing the average values of this quarter
with those of the previous period. This uniformity was expected since
the flow rates of the Columbia River were fairly constant throughout the
period October 1953 to March 1954, as shown in Figure 7, and the effect
of increases on the activity of reactor effluent entering the river was
within the variation of measurements of river water activity. Average
flow rate this quarter was 6.0 x 105 gps with a maximum of 6, 9x 105 gps
on March 12, 1855, Average and maxxmum figures for the previous
quarter were 6.0 x 10 and 7.5 x lO gps, respectively

Special river studies, mentioned in the previous report of this
series, (10) continued on a reduced scale. Because of inclement weather,
only 200 surface water samples were collected this quarter for the study.
No samples were collected from McNary Pool during March.

Trace activities of beta particle emitters were detected in all
samples collected downstream of McNary Dam this quarter; results ranged
from 7 x 1072 to 6 x 10”¢ pe/ml. The maximums of 2.0 x 10”7 pc/ml
during January and February occurred in the Maryhill-Arlington region;
during March, the maximum of 6.3 x 10-7 p.c/ml occurred at Troutdale,
Oregon, with the second highest activity densxty of 5.0 x 10~ p.c / ml
occurring at Maryhill. ' =

Measurements of alpha particle emitter activity density averaged
below the laboratory detection limit for 500 ml samples of 5 x 10'9 pe/ml
this quarter for all locations shown in Table I except for the Highlands
Pumping Station and the 300 Area locations.'' Average and maximum values
for the Highlands Pumping Station were 6.0 x 10~ 2 pc/ml and 5.4 x 10°8
pc/ml, respectively. The activity density of alpha particle emitters found
in river water near 300 Area continued on the order of magnitude found
in the past; the average value this quarter was 2.2% 10-8 pc/ml, including

a maximum of 1.8 x 107" uc/ml. DECLASSIHED
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Samples of Columbia River water collec;:‘ted frﬁl the soufh bank
at Hanford for I131 analysis were found to contain other short-lived iodine
isotopes during the quarter. This finding indicated that the activity density
of 1131 reported in previous quarterly reports of this series was biased on
the high side by inclusion of activity from these other 1odme isotopes. This
finding necessitates evaluation of 1131 in such samples_m the future by
observation of the decay characteristics of the total iodine. Measurements
obtained during the present quarter were still calculated, assuming that
all the jodine activity present in the freshly collected samples was due to

Il‘ﬂ. These results averaged 1.2 x 10 -7

e HW-36506

pc of ipdme per ml of river water,
! . =

with a maximum of 3.8 x 10~ ¢ pe/ml. . ‘ =

One gallon samples of water were collelcted from three locations
in the Columbia River during March for measurements of the concentration
of uranium in the river above and below the reactor areas. Samples
collected at one-half mile above Will's Ranch, opposife Will's Ranch, and
near the old Pasco ~ Kennewick Bridge showed::avera“g;e concentrations at
these locations to be on the crder of 5 to 8 x 10710 pc/mil.,

The extent and magnitude of the deposition of radioactive materials
from the Columbia River were determined by the radiochemical analysis
of mud samples collected from the Columbia, Yakima, and Snake Rivers.
The results from the analysis of these samples for beta particle emitters
are summarized in Table II.
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TABLE I1I

CONCENTRATIONS OF BETA PARTICLE EMITTERS IN 'R V ER MUD SAMPLES

=

o USSR

HW-36506

JANUARY, FEBRUARY, MARCH

189565
Units of 10”2 pe/g

L.ocation

TRER

Jan. Feb.|| Mar._

Qtr,

Wills Ranch
Shore
5" Out
Allard Station
Shore
5' Qut
100-H Area
Shore
5' Qut
Below 100-F Area
Shore
5! Out
Hanford Ferry
Shore
5% Qut
300 Area
Shore
5% Out
Byers Landing Pump Plant
Shore
Richland Dock
Shore
5' Qut
Kennewick Highlands Pumping Plant
Shore
5' Out
Pasco-Kennewick Bridge (Kenn. Sid
Shore
5' Out
Sacajawea Park
5' Qut
McNary Cold Spg. So.
Shore
McNary Cold Spg. Middle
McNary Cold Spg. No.
Shore 5.6 8.3 -
McNary Dam

5! Out 3.6 2.8 2,5
Paterson
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TABLE I gcontd B
Units of 10™° pe/g - - o
| - Last Max.
Jan. Feb.l'j Mar. Qtr. tr. This
Location B Avg. Avg.! Avg. Avg. Avg., Qtr.
Snake River Mouth t = N -
5' Out 1.8 2.7 . 2.7 2.4 2.9 4.5
Yakima River Horn . . =
Shore 2.8 1.8 L6 2.0 1.9 4.0
5 Out 2,4 1.6 2,07 2.0 2.6 3.0
Yakima River - Prosser I = T =
5' Out .9 2.3 . L6 2.0 1.9 3.9

Small decreases in the average activit§ densit"y of beta pé.;*ticle -
emitters in river mud were noted in the regiqﬁ between 100-H and Richland
this quarter. " The most notable decrease was observed in the Richland
Dock samples from 5 feet off-shore, where thie previi:us quarterly average
The other decreases noted in Table II for this‘,sectlo,n of the r1veg_ were
similar to those noted during the first quartel*i!of 195'4;. As usual, there
were no significant changes in the concentration of naturally occurring

emitters in river mud above the reactor areas or in the Yakima or Snake
Rivers.

Almost all of the solid samples collected this quarter for beta
particle emitter analysis were also analyzed for the activity density of
alpha particle emitters. The samples collected from 300 Area locatJ.on
were the only ones which had an average actn&ty density of alpha particle
emitters equal to or above the detection limit of 3 x 10 -6 pc/g. Average
and maximum values from the shore samples|at this location were 5 x 10-‘6 -

and 1.2 x 1074 pe/g, respectively; similar values for the samples collected

five feet out from shore were 3 x 10-6 and 1, 6'x 107 p.c/g, respectively,

Detectable alpha particle emitter activity densxty has been found at this
location consistently and maximum values on,the order of 2 x 10__ pe/g
are not unusual, T =

DECLASSIFED
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Samples of raw water prior to purlﬁcation for drmkmg purposes
were collected from the 183 and 283 buildings m the reactor and separatlon

areas. I - -~

Table Il summarizes the results obtained from the analysis of 140
of these samples for the activity density of beta particle emitters.

| vy ¥

TABLE Il

CONCENTRATIONS OF BETA PARTICLE EMITTERS IN RAW WATER
RIVER EXPORT LINE B
JANUARY, FEBRUARY, MARCH
1955 h
Units of 10~ p.c/ml

b de

. -La_l__st~ Max.
Jan. Feb), Mar, Qtr. Qtr. This

Location : Avg. Avgl Avg. Avg. Avg Qtr.

183 Bldg., 100-B Area T T <l <57 < <5 18 =
183 Bldg., 100-C Area % <5, <5_ . <5 10 6 .
183 Bldg., 100-D Area 230 120 100 — 150 130 370

183 Bldg., 100-DR Area 220 120 10 150 140 420
183 Bldg., 100-F Area 130 230 - 260 210 180 380

183 Bldg., 100-H Area . 320 150 180 ° 210 180 500

183 Bldg., 100-KW Area 110 62 53 71 * 150

283 Bldg., 200 East Area - B3 55 1 77 64 86 94

283 Bldg., 200 West Area 120 94 150 120 120 210

*Not sampled during previous quarter.
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No significant changes were noted when the vfalues in Table III
were compared with those obtained during thc:; previ%us quarter.i' This
was expected since no significant changes were noted in the river water
activity density this quarter. The raw water’ iorigin’éltes’ from the Columbia

River and the activity density of the river and raw waters arc dlrcctly
related, I

i i!|!4

Analysis of samples from locations listed in Table III for the
activity density of alpha particle emitters revealed only three significant
measurements. One measurement from each of the 183- -DR, 183-H, and
283-E locatiéns showed concentrations of 7 x 102 pc/ml. The monthly
and quarterly averages for all the locations 1In Table 1II were below the
detection limit of 5 x 10'9 pc/ml, and the results discussed above are not
unusually different from measurements obtained during previous quarters.
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SECTION VI

RADIOACTIVE CONTAMINATION IN RKIN

! I

by y - A A
3 D. L. Reid a - = Co

I

IJI

A total of 154 rain samples were collected from 25 locatlons in the
Hanford environs and analyzed for the gross be,ta particle emitter activity
density. The total precipitation of 0. 95 inches’éfor the period was approxi-
mately 50 per cent of the 35~year average of l 81 mches at Hanford and was
the driest first quarter in the history of the area. Table 1 summamzes
the precipitation measurement obtained at the Meteorplogy Tower
adjacent to the separation areas; measurements for the three prévious

- =T N

years are included for comparison, .= S 4

CoW

TABLE 1

-

i

i
| wepoeo

MEASURED PRECIPITATION AT HA'NFORS WORKS B
JANUARY, FEBRUARY, MARCH

1955 - O
Units of Inches " =~ -
: A Quarterly
Year January February = March_ _Total ~
1952 ~ 0.65 " 0.50 .. 0.086 121 “
’ 1953 T 2,18 . 0.25 0.17 2.58 o
1954 1.48 0. 28 it 0.59 T 2.35
1955 — 0.56 0.22 0.17 0.95

The values obtained for the activity den51ty of gross beta partlcle
emitters in the rain samples are presented in Table II.
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TABLEIL |

e
~ - .=

CONCENTRATIONS OF BETA PARTICLE EMITTERS IN RAIN

JANUARY, FEBRUARY, MARCH

19565 o =
Units of 10”5 ycyml o
Number 0L . = - -
Location ) Samples | " Maximum _. Average
In 200 East Area 15 3 I ,
2507 E of B-Plant stack 3 ! 3 B <T
2000' E of B-Plant stack 4 i —« _ <1 :
3500" SE of B-Plant stack 5 : 1 <1
In 200 West Area 32 : .46 - 10
of T-Plant stack i L - 14 R 6 _ .
7000 E of TI'-Plant stack 6 i =14 - 7
8000' SE of T-Plant stack 6 20 , 11
4900' SE of T-Plant stack 7 o =12 - 5
Redox Area 6 5 46 23
100 Area Environs 35 N T 4 — <1
100-B SE 5 ' - T <I
100-D SW 5 =<1 .«
100-F SW 6 i —< <l
Hanford 614 7 <1 - <1
White Bluffs 6 1 <l
100~-H Area SE 8 ! I 4 - 1
Perimeter Locations 27 2 - <l A
700 Area 614 g —<I _ <
Pasco H and R 6 Il - <1 I < § _
Benton City 6 b =<1 <1
Riverland — 7 i - <1 R |
300 Area North 3 - 2 <1
Intermediate Locations 45 ’ - 10 - <1l __.
Route 45, Mile 6 8 N - <U - T
300 Area 614 6 K =<1 <1
200 North Area 614 6 2 o«
Gable Mountain 6 . = 5 S <1
Batch Plant 1 N =1 I |
622 Building 18 ' = 10 _ ]

- DFCLASSIFIED
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The average activity density of beta pax:ticle emitters in rainfall
was below the detection limit of 1 x 10~ % pe/ml for all stations except those
in close proximity to the active separations stacks and those favorably
positioned in the principal down-wind directions from the stacks. The
maximum concentration of 4. ¢ x 10-. pc/ml was obtained from a station
located in the Redox Separation Area and was higher by a factor of 1. 4
than the maximum value obtained during the prevmus quarter. The
average concertration of all samples obtained from the 200 West Area
stations was greater by a factor of two than the previous three-month
average for the same locations, and reflects the incréased stack emission
for the first quarter of 1955 as compared with the last quarter of 1954.

HW-36506_
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SECTION VI |. = C s
RADIOACTIVE CONTAMINATION IN DRINKING WATER AND TEST WELLS
I
by |} i L
Z. E. Carey | = c -

Approximately 750 samples of water were analyzed to determme
possible contamination of drinking water sources in the Hanford environs
and an additional 180 samples from test wells were analyzed to determine
any contamination in the water table underly-lng the progect. Volumes
collected were 500 ml except for 165 samples' where 11. 7 liters were
collected to give increased sensitivity in the detection of alpha parucle
emitters. Additional samples of filter and backwash material were
collected at the Pasco Filter Plant to allow evaiuation of the efﬁclency of
this plant in removing contaminants from Columbia River water. Table I
summarizes the results of measurements rnade on 500 ml samples at
those locations where the activity density of alpha particle emitters in

drinking water averaged greater than the detection hrmts of 5 x 10 =9 pc/ml
during the quarter. ' g ‘

! ":il,ll,-
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CONCENTRATIONS OF ALPHA PAR}'II‘IC‘LE‘E:IMITTERS‘

-87-

TABLE 1

h

TOHe L

PECLASSF

JANUARY, FEBRUARY, MAR
1955 X
500 ml Samples
Uranium
and !
Plutonium
Units of 10~
No. pc/mi
Location Samples Max, Avg.
Midway 9 37 6
Richland Well #4 10 4 7
Richland Well #12 2 15 14
Richland Well #13° 2 6 5
Benton City Store 13 24 115
Benton City Water 1
Company 11 17 14
Sacajawea 12 14 7
Pasco Improvement Farm 1 8 8
Paterson Store 13 7 5

IN DRINKING WATER

DECLASSIFIED

~HW-36506
CH ) —
~Uranium
. Units of 10”2
No. pce/ml
“Samples Max, Avg.
10 1 s
-3 u 8
T2 4 4
T 13 ) =;4" 8
T n 18 1o
12 8 6
13 8 8
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Similar concentrations were reported at all locanons exccpt Mid-
way at some time during the previous year, With the exception of the
maximum concentration observed in a sample collected at Mldway on
February 28, values at this location were on the order of those prevmusly

reported. All concentrations were considerably below the maximum per-
missible concentrations of the isotopes involved (1)

The results of the radiochemical analyszs of 300 ml samples of
drinking water at all locations where samples were Collected are g1ven
in Table II. While individual samples at many 'of the locations did show
significant concentrations of alpha particle ermtters fe;lone was abnormally
high except for the value at Midway Vg menuoned prevmusly.
|

TABLEN | _ '

i — ET

ln - - = -
CONCENTRATION OF ALPHA AND BETA PARTICLE EMITTERS
IN WATER SUPPLIES
JANUARY, FEBRUARY, MARCH

i955 ; : =
500 ml Samples - -
Uranium and Beta Particle
Plutonium Em1tters
No. Units of 10~ pc/m.l Units of 10~ _gc/ml

Location B Samples Maxunum Average Maxzmum Average
Richland Well #2 2 <5 <5 <5 <5
Richland Well #4 10 14 7 <5 <5
Richland Well #5 2 <5 <5 <5 <5
Richland Well #12 2 <5 <5 <5 <5
Richland Well #13 2 6 - 5 10 8
Richland Well #14 2 6 <5 7 <5
Tract House -_J-685 10 <5 <5 39 7
3000 Area Well "A" 8 <5 » <5 <5 <5
3000 Area Well "B" 1 <5 ‘ <5 5 5
3000 Area Well "C" 13 <5 , <5 43 8
3000 Area Well "E" 7 <5 <5 <6 <5
3000 Area Well "F" 7 <5 <5 60 10
3000 Area Well "H" 10 9 _ <5 6 <5
3000 Area Well "J" 8 <5 <5 <5 <5
3000 Area Well "K" 11 <5 <5 6 <5

DECLASSIFED




TABLE II (contd. )

500 m] Samples’

Uranium and
Plutonium

- DECLASSFED

HW-36506 7~

—-

Beta Particle

Emitters

Units of 10”7 pwe/ml

Units of 10™° pe/ml

Maximum ~Average Maximum Average

No.
Location B Samples
Durand Well #5 13

Columbia Field Well " A" 13
Columbia Field Well '"B" 13
Columbia Field Well "C'" |3

Headgate Well 10
1100 Area Well #8 51
Midway 9
Riverland 3
Lower Knob 12
Will's Ranch 13
Pistol Range 12
White Bluff Fire Hall 13
Benton, City Store 13
Benton City Water Co. Well 11
Kiona 13
Enterprise - 13
Kennewick Std. Station 13
100-B (San) 13
100-C (San) 13
100~D (San) 13
100-DR (San) 13
100-H (San) 13
100-F (San) 13
100-K Well #1 (San) 12
200-East (San) 13
200-West (San) 13
300 Area (San) 13
251-Building (San) 13
Redox Ad. Building (San) 12
Sacajawea Park (San) 12
McNary Dam (San) 13
Paterson (San) 13
Plymouth (San) 13
Prosser (San) 13
Byers Landing Punp Plant 2
Kennewick Reservoir 10
Pasco Improvement Farm 1
Pasco H and R Depot 13
Ciover Island Pumping
Station g o

7

9
5
8
23
21
37
<5
5
10
5
6
24
17
10
<5
<5
<5
<5
8
8
<5
<5
]
<5
6
6
<5
<5
14
<5
7
<5
<5
<5
<5
8
<5

<5

Xl

<5
<5
<5
<5
=<5
X5
<5
<5
<5
<5
_15
“14
<5
<5
<5
<5
<5
<5

=<5

<5
<5
<5
<5
<5
<5
<5
<5
-7
<5
5
<5
<5
<5
<5
-8
<5

z5

DEGLASSIFIED

<6

I §

<5
160
9
41
11
<5
32
99
7
98
4
9

8
23
63
60
36
170
130
120

<5
<5
<5
14
<5
<5
<5
<5
6
10
<5
48
<5
<5
<5
<5
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Concentrations of beta particle emittex:é at th:éTvarious ioql_aitions
were comparable to those noted for the same ;')!eriod in 1954. A few maxi- - -
mum values reported for sources using well water were not ..onfxrmed by
resampling arid the average concentrations measured otherwise were
normal. Average concentrations of beta partxcle emifters at t‘xo:.c locations
where the drinking water originated from the Columbxa River were comparable
to those of the last quarter of 1954. The lower flow of the Columbla River
during this period of the year results in higher concentrations of these
emitters through decreased dilution of upstream reactor effluent water.

Approximately one hundred seventy ll. 7 liter samples of water
were analyzed for alpha particle emitters te obtam the greater sensxt1v1ty
of measurement afforded by the larger sample. Results of these analyses
are given in Table III. No unusual concentratmns were observed durmg

the quarter. ~ =
i

Sl

L
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TABLE III !

e——— -

=HW-36506

R

CONCENTRATION OF ALPHA PARTICLE EMITTERS

IN DRINKING WATER

JANUARY, FEBRUARY,

MARCH

11. 7 Liter Samples

1955

Location '
Richland well #2
Richland Well #5
Richland Well #12
Richland Well #13
Richland Well #14

Tract House J-685
Columbia Field Well " A"
Columbia Field Well "3
Columbia #ield Well "Cn
1100 Area Well #8

3000 Area Well " A"

3000 Area Well "B"

3000 Area Well "C"

3000 Area Well "E"

3000 Area Well '"F1

3000 Area Well ""H"

3000 Area Well "KM

3000 Area Well "Jv

3000 Area Durand #5
Benton City Store
Benton City Water Co. Well
Kiona

Enterprise Well
Headgate Well
Kennewick Reservoir
Kennewick, Std. Station
Riverland

Midway

Lower Knob

Will*s Ranch

McGee Well

Ford Well

Meeker Well

White Bluff Fire Hall
Pistol Range

B.Y. Well

251 Building (San)
Clover Island Pump Station
3000 Area Pond inlet

No. ¥

Samples i

—WNNORUNONTR O RRRBRURNDWRBRNDT N TDD DD o —

(|

‘- Units of 10710

pc/ml

Maximum — _ Average
- 27 N 27
41 i 41
= 34 o 34
- 30 . 20
N i ¢ » 14

16 ] 13

=~ 786 . 23
28 - 19

= 28 N 23
=17 _ 13
17 17
= 80 i 23
~=- 18 ) 14
— 5 - 3
- 13 il
15 11
18 14
21 16
97 74
100 90
~. 1o 8
— 9 o 7
— 15 : 9
=S - 7
T 9 - 7
=-6 I 6
6 5
—<2 o <2
5 4
_ 14 3
2 B <2

o <2 e <27
T8 ‘ 5
22 - 18
__ 28 — 21
7 _ 4
9 7
— 12 12

DECLASSIFIED
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The results from analysis of water and solid samples collected at

various stages of processing in the Pasco Filtér Plant are given in Table
Iv. =

-HW-36506 ___

TABLE IV =

it
|

- —

CONCENTRATIONS OF BETA PARTICLE EMITTERS
AT THE PASCO FILTER PLANT
JANUARY, FEBRUARY, MARCH

1855 _ =
No. : = = :
Type Sample .. _Samples Maximum Average T
Water Entering Plant from - = 6 -
River 34 8. li %10 " pe/ml 4.3x10 ° pc/ml
Sand (surface of sand filter) 12 2.6x10 % pe/g L7x10 % pe/g
First Backwash Material (. -6 ) R
(liquid) 12 1.0k 107° ye/ml 4.9 x 10”° pc/ml
First Backwash Material {i _Z?? T2
(solid) 12 4.1x10 “pec/g 2.2%x10 “uc/g
Coal (surface of coal filter) 12 2.7%10 % ue/g L8 x107% /g
First Backwash Material o -6 B
(liquid) 12 1.4 x10 " pc/ml 5.1 x10 ' pc/ml
First Backwash Material _
(solid) 12 l.lpc/g -~ 0.1pc/g
Water Leaving Plant 12 2.2 10"% pefmi 5.1 x 1077 pe/ml

- DECLASSIFIED
—
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The activity density of beta particle emitters in water leaving the
plant was approximately equal to that of the prevmus quarter and tﬁe
average decontamination factor of 8 was sim.ilar to those noted in earher
quarters. While the concentration inthe water ;eaving the plant was about
twice that noted for the same period in 1954, it was still less than éne per
cent of the maximum permissible concentration:'based on a compos:i_tion
calculated by using the composition of reactor effluent water and allowmg
for its decay. Perrmissible limits used for comparlson were those gwen

in Handbook 52, (11) g :

A summary of the results of measurements made on test w

given in Table V. : =

lls is

i m w8

DECLASSIFIED




DECLASSIFIED
L SIS

mBLev | - i

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

JANUARY, FEBRUARY, MARCH

W-~36506

T

bl
Hil:
i

}

[}

1955
500 ml Samples; = - = -
Uranium and Beta Particie
Plutonium Emitters

No. Units of 10> pc/ml  Units of 109 pc/ml
Location Samples Maximum Average Maximum Average
300 Area Well #1 5 26 12 <5 <5
300 Area Well #3 4 76 63 .5 <5
300 Area Well #4 3 110 .. 64 <5 <5
B-Y Well 13 14 5 35 ..6
303-1 12 1100 670 22 8
303-2 ‘ 12 950 i 800 16 6
303-4 - 12 750 380 B <5
303-6 . 12 1400 850 .99 12
303-7 _ 3 140 110 - <5 <5
303-9 - 3 56 32 <5 <5
303-10 2 370 .. 290 6 <5
303-~11 3 20 15 <5 <5
303~12 3 250 170 <5 <5
3000-7 3 13 10 - <5 <5
25-56 1 38 38 <5 <5
25-35 2 28 . 18 <5 <5
17.4-4.5 2 37 24 12 8
S-12,3-2.7 2 19 18 <5 <5
S$-30.7-.7 1 6 6 <5 <5
10,2-53.5 1 <5 <5 6 6
54-42.5 1 10 v 10 <5 <5
55-50 1 9 . g <5 <5
60-60 1 12 12 <5 <5
62.5-90 1 23 23 <5 <5
60-80 _ 1 156 15 <5 <5
49-79 1 170 170 <5 <5
71-52 1 <5 <5 5 5
361-B-6 1 1 = 11 5 5
361-B-7 1 <5 <5 14 14
361-B-il 1 <5 . <5 ¢ 7
McGee Ranch Well 13 <5 <5 _ 110 17
Meeker Ranch Well 13 <5 <5 91 11

L
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Significant increases were noted in the concenfration of alpha
particle emitters in test wells 303-2, 303-4, a:nd 303-6 with that in
well 303-2 averaging twice as high as any quarterly average during the
year. High concentrations of alpha particle emitters were also found in
test wells 62. 5-90 and 49-79 but these results are based on single samples
and were not confirmed by mare recent results! H1gh average concentra-
tions of beta particle emitters in McGee Ranch and Meeker Ranch wells
were weighted by one high sample collected at each location.
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