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RADIOACTIVE CONTAMINATION IN THE ENVIRONS OF THS HANFORD WORKS

e

FOR_THE PERIOD JANUARY-FEBRUARY~MARGH, 1950
ABSTRACT N

The results ofl monitoring for radiocactive contamination in the environs of
Hanford Works as affected by operations of the Hanford Torks are reviewed. These
data were originally compiled and reported in the H, I, Environs Monthly Reports
On a monthly basis« However, by compiling ang studying three months accumulation
of data, possible trends can be evaluated which would not have been detectable by
a study of one monfh's data. A summary of the highlights of the results and trends
observed are in this document and an abstract of these results appears below:

'SECTION I: METEOROLOGICAL DATA - HANFORD VORKS AREA:

The overall average meteorological conditions during this quarter did not
differ significantly from that of the previous quarter with minor difference obe
served on a month to month comparison. The wind direction prevailed with a westerly
component 65 per cent of the time with the predominant specific wind direction from
the northwest. The vind directions agreed reasonably with the pattern of deposited
I-131 on vegetation. The calculated dilution ratios during this quarter were
slightly lower than during the previous quarter, Detailed”graphs and tables are
included in ‘the evaluation of meteorological conditions during hours of dissolution
of irradiated uranium, -

SECTION II - RADIOAGTIVE CONTAMINATION ON VEGETATION:

Decreases in the quantity of I-131 deposited on vegetdtion during this quarter
were observed as coripared with the previous quarter; the principal cause of the
decrease was due to the decay of the large quantities of & day iodine deposited
during the "green run" of December 2 and 35 1949. Excepting the green run period,
no significant changes in production schedules were made tQ account for the obseryed
differences. The maximum activity from I-131 measuted on ahy vegetation sample was
1.3 uc/kg collected-near the badge house of the 200 Test Area, the normal location
of meximum ground deposition, The average I-131 activity on vegetation in the 200
East and Vest Areas was 56 and 26 muc/kg, respectively. In Bichland, .I~131 activity
which includes the residual activity from the green run averaged 5 muc/kg with an
individual maximum result of 49 muc/kg. Off area surveys which included Soap Lake,
Ritzville, and Washtucna indicated average activity from I-131 to be less than 3
muc/kg. Tables and graphs are included summarizing the resilts of the surveys in
detail., o i -

|

SECTION IIT - RADIOACTIVE CONTAMINATION IN THE ATMOSPHERE:

Monitoring for @trospheric radioactive contamingtion by means of integrong
and detachable ionization chambers did not differ significantly from the results
of the previous quarter. Values near the separations area were slightly below the
order of magnitude of 1 mrep/24 hours with background levels of 0,3 to 0.5 mrep/
24 hours measured at outlying locations such as Pasco, dennewick, Benton City and
Richland; the levels within ten miles of the Separetions area were slightly lower
‘this quarter than during the previcus three months. Decreases in average filterable
beta emitters were noted during the quarter; the maximum filterable beta activity
measured inside the 200 Weat Arvea was 4 x 1010 uc/liter. Small decresses in the
average concentration of § day iodine were alsc observed in this quarter as compared
with the last quarter. The maximum activity from I-131 meaSured in a scrubber solu-
tion was 2.0 x 1077 uc/liter sampled at the 200 West Area badge house, WNo signifi-
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cant differences were obscrved in comparing the active particles estimated.to be
prosent in the atmosphere during this quarter with that of the previous quarter.
The number of pafticles estinated to be present in the atmosphere of the 200 West
Area was 5.0 x 10-3 particles per cubic meter of air samplod. Graphs and tables
are included which present detailed summarics of the results of the air monitoring
program, -

SECTION IV - RADIOACTIVE CONTAMINATION IN HANFORD WASTES:

Radioactive contamination measured in the 200 and 300 Area wastes systems
remained essentiglly within the levels observed during the last quarter. Small
increases were observed in the 107 efflucnt of the 100-B, D, and F Areas. The
maximum beta activity mcasured in this effluent during this quartsr was 1.5, 2.1,
and 3 uc/liter in the basins of the 100 B, D, and H Areas, respectively. Alpha
activity from plutonium, uranium, and polonium was <6 dis/min/liter in this efflu~
ent water. Table and graphs are included enumerating the detailed results of the. . .
radioactive waste. surveys, B B -

SECTION V.- RADIOACTIVE CONTAMIWATION IN THE GOLUMBIA AND YAKIMA RIVERS:

The average flow rate of the Columbia River during this quarter was 544,000
gallons per second, slightly greatér than the flow mcasured during the previous
quarter. In spite of the increased flow rate of the river, activity in the river
increesed during this quarter as influenced by start up of 100-H Area and increase
in power level of=the 100-F Areca, Background beta activity in the Columbia River
averaged from 3 to 5 uuc/liter, The maximum averago activity in the river was
2822 wuc/liter as measurcd near Hanford, Alpha activityZin the river from plu-
tonium and: uranium was <6 dis/min/liter. The results of_z cross-scotion survey
of the activity in thc river are described in detail; the gencral conclusion
indicated that mixing of the activity with the river watcr was not uniform but was
channelled with the higher levels of activity mcasured in the channel nearest the
plant side of the river {(south side.) A cross-scetion strface depth study of the
river at Hanford indicated definite channels but also show that in any given
charnel the activity was uniformly distributed from top to bottom of the river,

SECTION VI - RADIOACTIVE CONTAKINATION IN RAIN AND SNOW:

Detailed analytical results for monitoring for radioactivity in rain and snow at
trenty-seven representative locations arec ineluded. Average beta activity in rain
as measured insidd the scperations areca was 2.2 to 2.4 muc/liter. The individual .
maximum resull waS 24.3 muc/liter in a sample 7000 feet southeast of the 200 Rast
Area stack; the mximum in the 200 Rast Area was 12.5 muc/liter. One samplc from
Benton City was as high as 12.5 muc/liter, with valves 1.0 muc/liter at Pasco,
Kennewick and Richland. The maximum activity mecasured in any snow sample was 970
uue/liter collectéd within the 200 West Area, =

i

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

No significaﬁ%“deviations of differences in trends firom past data were observed

in a review of thescurrent survey results. Alpha activity from apparent naturally
oceurring uranium-of 2 to 10 ug/litor was measured in Richlend wells with values as
high as 45 ug/liter in a Bonton City well., Complete and detailed summations of all
monitoring results- for radiocactive contamination are incluaded. ‘
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SECTION T
METEOROLOGICAL DATA = HANFORD WORKS—AEQA

The meteorologlcal conditwons observed during the period January, February,
and March, 1950 were reviewed with respect to the affediAthey may have on hhe
distribution and deposition of the radioactive gases diécharged into the atmos~
phere at the Hanford Works, The original meteorological measurements summarized
in this report were made by the Meteorology Group of the Health Instrument Divie
sion, -

The bulk of the meteorological data was obtained from the Meteorology Tower
Station located ﬁear the 200 West Area, The measurements were made at elevations
ranging from ground level to 400 fect, Supplementary data was obtained from
stations in the 100 Areas g Richland, The data from the 100 Adrea stations was
obtained at an elevation of approximately 50 feet; the data from the Richland
Station was obtained from the tower at the Airport apprékimately 50 feet above
ground level, . : - .

& review of the wind direction data showed that thé current period did not
differ significantly from previous observations, Based on a day to Qay obsere
vation, for the entire querter, the wind prevailed with a westerly component 65
per cent of the time; during the hours of metal dissolution +the westerly come
ponent prcvalled 63 per cent of the time, The predomln;;t direction was from
the northwest; this direction prevailed 22 per cent of the total time and 29
per cent of the time that dissolving was in progress. The wind direction data
showed a regligible amount of wind from the north, northéast, and east, These
directiong prevailed less than 8 per cent of the time du?ing the quarter, The
variable and calm conditions existed less then 2 ‘per cent of the total time as
observed at the Meteorology Station. Figure 1 is a summary of the three month's
average wind direetion data as recorded on an eight point compass made at the
200! level of the Meteorology Tower. The 200f level most closely represents the
height of the separation area stacks from which radiocactive gases are dischargéd.

Figure 2 shows a breakdown of the wind data observed using a 16 point compass

—
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and summarizes the prevailing wind dirvections for all hours during the period Janw
uary, February, and March. A4 comparison of Figure 1 wi#h Figure 2 shows reasonw
able agreement b§tween the two compilations. The estimated pattern of deposited
I-131 on vegotat?on also follows the general pattern of the prevailing winds,

(Figure 6 5 Section mIIn);the maximun I-131 getivity was deposited on vegew
tation in a region downwind from the respective separation arcas,.

4 study of the month to month variation of the prevailing wind direcctions
showed that the wind directions were not as consistent ag had been observed durlng
past quarters; Figure 3 summarizes this variation, & glance at Figure 3 indicates
that the northwest direction which prevailed during the quarter was not the pre—;
vailing direction during the month of January, During January, the southwest
direction prevailed 27 per cent of the time; normally, only 15 per cent of the
wind comes from this direction., Trace activity from I-I31 measured on vegetation
collected in the region of the ™ahluke Slope”was_generaiiy attributed to the
southwest wind which is usually accompanied by higher velocities. A study of the
higher velocities recorded at the Meteorology Tower during this quarter showed
that in all cases where the wind velocity exceeded forty miles per hour, the dire
ection was either from the south, southwest, or west southwest, A more detailed
summary of the meteorological conditions which accompany wind velocities exceeding
forty miles per hour at the 200! level appears in the table below:

TABIE I

SUMMARY OF CONDITIONS ACCOMPANYING VEIOCITIE 'S_OVER._40 MPH
JANUARY-FuBRUARY-MARCH

1950
DATE _DURATION . PRAK VELOCITY FEAK GUST ' WIND DIRECTION DILUTION
January 10 0500-2200 3% 56 8 -SW 7320
January 21 19001000 .27 b _ S -oW 320
January 21 1200-~2400 41 51 - S -gwW Aloft. _
February 8 0000-1400 37 - 55 . SSE-WSW »20
March 3 0900=~0600 40 54 W ) 320
March 16 1200-2400 30 40 = 8SW 15
March 17 0700-0300 34 45 _  Wsw ~18
March 19 0700-2200 29 40 - WewW L8
March 22 0800-2300 27 40 T W .-SW 20
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Along with the predominance of the southerly component during periods of
high velocity winds, it was significant to note that the dilution rates were
also greater during this period. It is also worth whiié to note that the gust
exceeded the normal velocity by a faotor roughly one-third higher than the peak
velocities. The pack velocities, as recorded 1n.Table I, were conditions whieh
existed for a period of one hour or longer.,

The variation in the prevailing wind direction fouﬁd at the other stationsg
located around the project may be reviewed by referring:;o Figure 4; the stations
included in thig summary are the Meteorology Tower near the 200 Test Area, lOO-B,
D, and F Areas, and Richland. Among the smgnlflcant obé;fvations made when come
paring the wind dircction data at the verious locations with each other were the
following: (1) the only station where the northwost winé direction prevailed
was at the 200 Vest Meteorology Tower; (2) the coim con&?ﬁion existed for aa
greater percentege of time during this quarter at 100-D,-100-F, and Richland,
as compared with only one per cent of the time at the Nb%éorology Tower; (3)
the west direction prevailed at Richland where the wind blew 35 per cent of the
time from that difection during the quarter. The variatgons discussed above
were probably the cause of the wide spread of deposited radioactive contamination
found during certain periods of the quarter and could pr;iably account for the
occasional random particles detected at some monitored lgzations. These variaw
tions also account for the monthly varistions of the estimated distribution
patterns of deposited Iw-131l on the vegetation.(l) »

A review of the atmospheric factors as determined during the hours of metal
dissolution in the_ separation areas showed that lower than usual dilution ratios
prevailed during the poriod January through March 1950, _The more desirable _
dilution ratio of greater than 1000:1 prevailed seventy~three pér cent of the
time that dissolvifg was in progress during this period aéicomparod with 88 per
cent during the proﬁious quarter, The undesirable diluticnh ratio of less than

900:1 occurred 9 peér cent of the time during ‘the qﬁérter as compared with 5

by e i
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per cent during the previous quarter, The low dilution tended to prevail during
the month of Janusry when the less that 500:1 rafio was 14 per cent of the tobal
dissolving hours,” Similarly, aloft conditions were experienced 33 per cent of
the time during January as compared with 53 per cent and 49 per cent during
February and March, respectively, A4 graphic summation of the atmospheric dilue
tion factors calé%iated for the quarter is presented in %igure 5.

& review of the ratio between the wind velocity at the higher elevations as
compared with the velocity at the 7' level showed that it was relatively a conw
stant. The differences in velocity at the different elevations has been assoc-
iated with studies of atmospheric gas diffusion and studies of the particle
Llifting and rolling problem and it is with this interest that the following data
is presented. Table II includes the average velocity tabulated for four elevae
tions on the Meteorology Tower and the calculated ratio of the velocity at cach
elevation with the velocity at 7 feet, The average was computed fromithevhourl& —
recordings made during the quarter.,

TABIE IT- -

RATIO OF TIND VELOCITY AT DIFFERENT ELEVATIONS
JANUARY -FEBRUARY ~MAECH.

1950
January February ~ March Average

Average _ Ratlo to Average Ratio To Average Ratio to Ratio to

Height Veloeity 7 foet  Velocity 7 fect Velocity 7 feet 7 feet

7! 42 - - 3.0 - - 46 - - -

50' 69[} - 1i5 501 . 1.7 703 ) 106 106

200! 9.4 - 242 74 2.5 10.8 2.3 243

4007 10.9 246 8.0 2.7 12,7 2.8 2.7
SECTION I

(Please refer to Figures 1, 2, 3, 4, and 5,)
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SUMMARY WIND "DIRECTIONS 200-W
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SUMMARY WIND CONDITIONS 200-W
ALL HOURS
JANURARY — FEBRUARY — MARCH

1950
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WIND DILUTION ANALYSIS
622 BLDG.— 200 W AREA
DISSOLVING HOURS ONLY
JANUARY — FEBRUARY—MARGH
80 1950
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RADIOACTIVE CONTAMINATION ON VEGETATION:

The radioactive effluent of the two stacks in the separations area is the
principal source of radioactive conbamination found on vegetation as affected by
the operations of the Hanford 'orks. The principal contaminant found in greatest
abundance on vcretation is 8 day iodine (I-131); to a muci lesser cxtent, beta
emittcrs from longer half-lived fission production isotopgs are also found,

During the qqgrter it vas estimated that 1036 curies of I-131 vere evolved_""
in the dissolver units. Five percent of this, or 52 curies of I-131 were actually
discharged into the 1tmosphcre.(2) The cooling times for_each batch of irradiated

=

metal ranged from 80 to 102 days. -
In monitoring for radiccative contemination on vegetation, ~bout 1400 vegota-~

tion samples were collected during this period. The samples were annlyzed for

beta activity from 8 day iodine (I-131) and for the total beta nctivity from the

non-volatile longer half-lived fission product elements. ~The rethods of analysis

for I-131 and the non-volatile cmitters may be referred to in previous reports,

(3 & 4) Table I shows the maximum and average ~ctivity from I-131 and the non-vola-

tile beta emitiers_me-surcd on vegetation samples collcetéd during this quarterly

pericd from represénteotive locations.
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TABIE I
RADIOACTIVE CONTANTN: NLTION ON VEGBT:.TTON DEBLASS|FIE“
JANUARY—PEBRUARY-V%RCH =
19250
LOCATION = I-131 - mic/kg A Non-Volatile Bets--muc/kg
VAXTMOM AVERAGE EAXTIUM AVERAGE
North of 200 Areas 70 7 ) 165 11
Near the 200 dreas 318 29 109 20
Route 3 - - - 1186 220 279 61
200 West Gate = 1274 542 . 397 175
Yeteorology Tower 329 106 S =T 33 -
South of 200 ireas 230 C12 A 83 12
Richland ' - <49 5 - =40 < 10
Pasco = '8 3 7 <10
Kennewick = 4L 3 - 23 <10
Benton City - 176 13 56 11
Richland "yt = 6 <3 =11 <10
Hanford - 84 10 34 <10
200 East Ares - 232 : 58 93 27
200 Yest Area = 146 . 26 , 92 32
Goose Egg Hill = - 168 26 79 20 -
Wahluke Slope - 23 - <3 20 <10
Pasco to Ringold ~ 9 < 15 <10
OFF AREA SANPIES = =
Pasco to Eltopia = “3 <3 10 <10
Odessa-Ritzville- =  _. ‘ . L= o
Soap Lake B 24 £ .- -
Paseo - Mashtunca = - o
Ritzville - - 3 <3 12 £10
Yakima-mllchsberg- - =
Sunnyside . = 12 <3 <10

I Sl

A sharp decrsase in the activity density of I-131 oﬁ‘vegetation throughout

Janvary and. part of February was noted during this quarter. This decrease was - -

attributed bo the decay of the I-131 deposited on veeetatfbn during the green run
of December 2, 194'9_.(5 ) The trend of the I-131 activity JA‘f_:ridiAcatcd a gradual
decrease up to the-latter part of February when the activi?c'fr density dropped to -
the normal expccted range and remained at equilibrium thro%ghout March,

Figure 6 is e iso=activity chart estimating the distrlbu’clon of the denosa.ted

1-131 on vedebation: throughout-the quarter. The nvuﬂ"ge VelU.C.: ghovn are, of

course, weightcd by the "one shot" dose of I-131 as c“.ischai*ged during.the green
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run period. *he maximum values were noted immediatelviafter the green run and the
activity density of the I-131 decreased primarily by € day decay. Figure 9
shows three repfesentative decay curves of samples taken immedia ately after the
green run period from locotions on the site. A referrence line indicating the

8 day half-life decay rate of I-131 is drawn on thc chart where the obsorved -
counting rates are indicated. The decay of these samples are reprcsentative of
the over all decrease for 'bﬁu total deposited I~131. on vcgetation throughout the
quarter. Decay studies of these semples show that the cmitter hes s half 1ife of
8 days which fits the decay of I-131 %ery nicely., Sinde it wag stated that the
I-131 activity dénsity on vegetation approached equilibrium during March, 1950,

the iso-activity mep of the estimated distribution of I-131 on vegetation at this
time is showm on Figure 7. The iso-activity meps, Figures 6 and 7, are presented
as transporencid@s over a base mop which shovie the locations at which vegetation
sarples wore obteined during th: quavter. The base map may be referred to as

Figure 8, = -

A comparison of the I-131 activity density of vepstation samvlos collcoted
during March, 1950, with those of October and November in 1949, (the period just
previous to the green run) indicated that in those areds within a distance of
about 5 miles of the seperation arees, the I-131 activily density on vepstation h
during March was greater b a factor of 5 to 10 than during the October to
November period« For outlying areas, such as Richland,?Pasco; and Kennewick,—am
similar comparigon showed thet the activity density involvéd was less than 3
muc/kg indicatifig ro significant-differences between the activity measured
during the two rériods under c+mparison.

Vegetation samples collected just outside the 200 West gatehousc showed the
maximum activity; oné samnle indicating an activity from I-131 approechingAl.j
uc/kg. Vegetation from the 200 East and 200 "est arcas 1ndlcat¢d average

activity from ~131 of 58 and 26 wuc/kg, rcspectﬂvely, fieimum results observed

in these areas were 232 and 146 muc/kg, respectively, Samples collected in
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Richlend avoraged about 5 muc/kg with one sarple as high as 49 muc/kg. These high

averages and umexifim volues reported were dus to the large quantity of I-131 deposi~

ted during the green run, =

-

Two speeial 3ff-arca vegetation surveys wvere made dﬁ?ing January and February
as follow-ups on surveys mace late in Deeember which indicated that tracer activity
from I-131 resulting frrm the green run was present on tﬁ; vegetation; the areaé
covered included S?avaake, Ritzville, and Washtucna. The vegetation collected

on thcse more curfént trips revealed, upon analyses, very little I-131 above the
sensitivity level™f 3 muc/kg, -

The maximumh 5btivity from the non-voletile fission groducts was measured on
vegetation collected just outside the 200 West Area gatchouse. This is consistent
with previcus measurements and with the locntion of the maximum deposition point
of I-131., ‘One sample collccted at this location showed about 400 muc/%g from hon-
volatile em tters.” Activity on vegetaticn from the 200 Tsst and 200 West Areas
averaged 27 and 22-muc/kg, respectively. Faximum results from these areas were
93 and 92 nuc/kg, Tespectively. Vegetation samplés collected in Richland aver—
aged less than 10 muc/kg, the current arbitrary reporting limit which accounts for
the beta activity From naturally occurfing K-40 present in the potassium salts of

vegetation, - =

Figure I0is an iso activity mar whici portrays the cstimnted distribution
of non-volatile bete activity on the vegetation in the onvirons of the Hanford

Works, This estimation incluccd that activity abttributed-to natural occurring K-40.

SECTION II

(Flease refer to Figures 6, 7, &, 9, and 10.)
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SECTION ITT
RADIQACTIVE CONTAMINATION IN THE ATHOSPHERE

Radioactive contamination in the atmosPhere 1s measured using fixed and
detachable ionization chambers, air filters and scrubbcr.solutions, and special

filter units used to monitor for the presence of active particles in the atmos-

phere. The location of the monitoring equipment and the method of monitoring
cmployed at the vg;ious locations is a function of the source and type of activity
t.asured and the trend of the current data as evaluated by comrparing with previous
measurements, Most of the monitoring equipment is concentrated in the operating
areas and in nearby residential comrunities such as Richiénd, Pasco, and Benton
City; several unifs arc operated at locations rerote to The Hanford Works in order
to evaluate the background fadioactivity in the atmosphefo.

Dosage rates mecasured during the quarter using fixed Victoreen Integrons

and in rcsidentlal com-

located along the perimeter fence of the operating aroés
munities adjacent to the Hanford Site did not diffcr sigﬂificantly from the dosage
rates observed during the previous quarter, Dosage rates did not exceed 1.0

mrep per 24 hours at anv location, With few exceﬁtions, the prevailing dosage
rates were consistent from month to month, and were comparable with the backgroun&
levels as detcrmlned by small detachable 1onlzatlon chambers. This background
varies from 0.3 to 0.5 wrop/24 hours. 4 summary of the dosage rates as measured

by Victoreen Integrons for thig period appears in Table I7
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AVERAGE_DOSAGE RATES AS MEASURED BY VICTOREEN INTEGRONS BEBI.ASS IHE"

HW-18446

JANUARY-FEBRUARY-MARCH )
1950 ‘ N
units - ' . mrep per 24 hours
Number of AVERAGE DOSAGE as mrep/24 hours

LOCATION _units January Yebruary March Onarter
100-B Area 3 0.5 0.4 0.5 0.5
100-D Area >3 0.2 0.2 0.4 0.3
100-F Area = 3 C.3 0.6 0.2 0.4
100~H Area - 3 0.6 0.5 0.3 0.5
200 West Area - 2 < 0.1 < 0.1 0.2 0.1
200 East Area -3 04 0.1 0.2 0.2
Riverland -1 0.9 1.0 0.5 0.8
300 Area 1 0.4 0.3 0.9 0.5
700 Area 1 0.3 0.6 0.6 0.5
Pasco 1 0.3 0.6 0.5 0.5
Benton City 1 <0.1 (o2 0.7 0.3
3000 Area (N) 1 0.7 nT 0.9 0.8
3000 Area (8) 1 0.4 o3 o5 0.4
Hanford — 1. <0.1 .5 Oedy 0.3
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The higher dosage rate noted at 300 irea during December and at Riverland
during November was woighted by including some doubtful high values which the
instrument recorded. The data showed some indication of lcakage as recorded by
the drift of the instriment; omission of these doubtful high values from the
averages would show dosage rates comparable with the other stations,

Dosage rates were also measured by means of detachable ionization chambers
(Hanford Type "M, "S", and "C",) The "C¥ type chambers are used in the operating
areas and the "M! and "SY types are used at field stations located betwecn the
~perating areas,” These chambers are supported on wooden stands approximately
five fect off the ground. Two chambers are placed at each location, cssentially
giving two rcadings to serve as a duplicate check on any measurcd value, The =
frequency of reading the detachablc chambers is based on the trend of previous
dosage rates and on tho capacity of the chamber at the given location; the normal
frequency of reading is threc times per week, _

A review of the dosage ratcs as measured by detachable chambers during the
quarter indicated a decrease in the region within ten miles of the 200 Areas. The
average dosage rate decreased from 1.2 mrep/24 hours duFing the previous quarter
to an average of 0.74 mrep/24 hours at four locations within a radius of five
miles of the 200 East Areca; a similar decrease from an average of 1,00 mrep/2
hours to 0.65 mrep/24 hours was noted at the four stations within a ten mile
radius of the 200 East Area. The dosage rate measured;in the environs of the
100 Areas and 300 Arca remained essentially the same as in the past. Dosage
rates measured in Richland and Benton City averaged 0.40 mrep/24 hours. The o
decrease.noted at the locotions near the 200 Arens was due to the higher lcvels
observed during the month of November of the previous q#arter. During the cu;fént
quarter, the average dosage rate showed very little fluctuation between months and
were in fair agreement with the averages noted during the month of October and

December, 1949, The average dosage rates measured at the monitoring locations

by detachable chambers during this period are summarized in Table II.A




TELAAT HEEMSS”: IE” HUI-18446

‘ . RADTATION LEVEL ORSERVED -

WL TH _
DETACHABLE IONIZATTION CHAMBERS
JANU: RY ~FEBRU . RY -MARCH~1950  —

(mrep per 27 hours)

"C¥ CH/MBER READINGS . QUARTERLY
LOCATION JANUARY ~ FBBRUARY  MARCH AVERAGE
Within 100sB  _. 0.3 0.3 0.3 0.3
Within 1Q0-D C.4 04 0% 0.2
Within 100-F  _ 0.4 0.4 0.4 0.4
Within 200-W 0.4 0.4 0.3 0.4
Within 200~ 0.6 0.5 0.5 0.5
Within 300 Area™ * 0.5 0.4 0.5
"M" AND S CHAMBER READINGS =
QUARTERLY
LOCATION JANUARY FEBRUARY MARCH AVERLGE
100~Area snd Environs =
Route 1, Mile 8 0.66 0.41 0.46 0,51
Route 2N, Mile 10 0.14 0.31 0.37 0.27
Route 2N, Mile 5 0.43 0.47 0.38 0.43
At White Bluffs 0.77 0.46 0.51 0.58
Route 114, Mile 1 0.91 1.31 ~ 0.91 1,04
At Hanford 614 0.7 0.35 0.35 0.49
Intersection Rt. 1 & . , R
Rt. 4N 0,31 0.43 0.44, 0.39
At Hanford 101 0.82 0.51 0.48 0.60
At 100-H Area 0.44, 0.51 0.39 0.45
P~11 Area #x 0.38 0.38
100-D~R Waterworks %% 0,56 0.56
Within 5 Miles 200 East Area B
Route 4S, WMile 6 0,75 0.40 1,08 0.7
Batch Plant - - 0.59 0.1 0.50
Route 114, Mile 6 0.59 0.72 0.82 0.71
Route 3, Mile 1 0,77 0,76 0.76 0.76
Meteorology 200t . * 0.64 1,36 1.00
Wivhin 10 Miles 200-East Area _
Route 48, Mile 10 0.81 0.58 0.70 0.70
Route 10, Mile 1 0.53 0.70 0;60 0,61
Route 10, Mile 3 0.51 0.48 0.61 0.53
Route 28, Mile 4 * 0.79 0,75 0.77
Near 300 Ares - =
Route 4S, Mile 16 1.61 0.73 . 0.84 1.06
Route 48, Mile 22 1.18 1.18 1.23 1,20
3000 Area North 0.25 0,34 0.26 0.28
3000 Area South 0,54 0.42 0.35 0.44
- Ontlying Zone s
Richland 0.33 0,42 0.41 0.39
Benton City 0.41 0.46 0.33 0.40
* Readings were voided due to faulty ecuipment, N

*¥%  These stations were placed in operation during thisiquarten.

GROUP
AVERAGE

04521

0.74

0.65

0.75

0040
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Several new chamber locations were established during this period. Dosage
rates measured at- the P-11 Area, the 100-DR Water "orks, and the Batch Plant are
included for the first time in the tabulation in Table II.

The average filterable beta ectivity in air was detérmined by measuring the
activity deposited on a CWS #6 filter paper while passing approximately 2 cubic
feet of air per minute through the filter. The exposed §urface on the filter was
2.3 square inches; the filters were exposed for one week periods such that the
total alr flow through a given filtcr approached 20,000 éubic feet,

A cowparison of the filterable beta activity in air-during this quarter with
similar measurements during the previous quarter showed that a decrease has «
occurred at most locations close to the operating areas.; This decrease in the
averasge was due to the higher results obtained during December, 1949, when a
batch of green uranium was dissolved in the 200 West Area. (5) This decrsase as
compared with the December average, was by a factor of 3 at the 200 East SE station
and in the extreme case, a factor of over 30 in the 200 Yegt iArea, Smaller
decreases were observed at those locations which were removed 5 or 10 miles from
the separation arcas., For the outlying locations, the decrease noted at Richland
was the extreme case; the average filterable activity measured at Richland during
this quarter was 9.5 x 10“11 uc/liter as compared with a December average of
1.8 x 10710 uc/liter. Normal filterable beta activity ﬁiasurcments in the vicln-
ity of Richland are in the order of 10-1l,

The highest éverage filterable beta activity in thefair during the period
January, February, March, 1950 was found in the 200 East Area where the station
located at Twr. #16 showed a quarterly average of 2,6 x 10‘9 ue/liter, This active
ity concentration was confirmed by measurements made at the 200 East Southeast
station which is located less than one-half mile from Tower #16j the station in
tﬁe southeast corner of the 200 East Area averaged 1.4 x 109 uc/liter during the
guarter. The highest average activity detected in the West Areg was of the order

of 4 x 10—10 uc/liter; the difference in activity heasuréd in the two separations
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arcas was atbributed to the different amount of iodine t1~131) involved in the
dissolvers as apfiroximately 20 percent more iodine was involved in the 200 East

drea during this period. dn estimation of the I-.131 involved during the quarter

moy be reforred to in Section IT of this report.

Onc new station was establ:shed during thisAquarter} this station was placed

in the 100-D frca near the 105- DR Water Torks construction program. Flltcrable

bota activity averaged 2.2 x 1010 uc/llter at this location and showed very

il

little fluctuation between the months during which the mcasurements vere made,
Table III summariges the monthly averaées for filtorable beta activity
measurements; Figurc Il is a graphic presentation of the respective qu rterly

average: for several representative locations,

TABLE ITI -
AVERAGE FILTERABLE BETA ACTIVITY IN ATR
JANUARY -FEBRUARY -M.RCH
19250
units - ue/liter -

LOCATION - JANUARY AVERAGE FEERUARY AVERAGE MARCH AVERAGE  QUARTERLY
200 East, SE T 1.8 x 1079 1.2 x 10-9 1.4 x% 10-9 1.4 % 102
200 West, Twr #4 ~ 1.6 x 10710 3.9 % 307100 ;751 15410 58 x 10-10
Gable Mountain = 3.9 x 10-10 8.6 x 1010 - 3% 10-10 5.2 x 10-10
Richland 1,0x 1010 . 8,8 x 10711 1.5°x 10-10 9.5 x 10-11
Pasco . 6,0 x 10-11 1,0 x 10™1t 1.4 x 10-10 9.0 x 10~11
300 Ares = 1.1 x 10-10 2.0x 10710 . 1.8 x 10-10 1.7 x 10-10
200 East Twr #16 - 3.3 x 10-9 1.4 x 1079 3,17x 10-9 2.6 x 10-9
Benton City - 2,2 x 10~10 1.6 x 10-10 2.27x 1010 2.0 x 10-10
Hanford ; . 1.8 x 10-10 8.8 x 10-11 2.8_x 10-10 1.9 x 10710
White Bluffs = 8,0x 103 2.4 x 1010 23 ¥ 10-10 19 ¥ 10-10
3000 Area NWorth - 8,0 x 10-11 1.2 x 10-10 1.4 x 10-10 1.2 x 10-10
200 West Twr #15 — 3,0 x 10-11 3.3 x 10-10 4.97% 10-10 3,9 x 10710
200 West Gate " 5,1 x 10710 4.8 x 20710 g 95 10-10 5.7 x 10-10
100-D irea - 2.0 x 10%10 3.1 x 10-10 1.6 x 10-10 2.2 x 10-10
100-H 4rea - * 1.2 x 10~10 8,0 x 10-11 1.0 x 10-10

% Monitoring equipment installed during February, 1950,
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Measurements of the concentration of 8 day iodine (I-131) were accomplished
by employing caustic scrubbers in series with the air filters and motoaires. The
scrubber solution consists of approximatoly 2 liters of solution containing 4
grams of sodium hydroxide and 10.6 grams of sodium carbonate, Sodium iodide is
"dded to this solution as the carricr. 4 review of the I-131 detected in the air
at the vorious locations during the quarter showed a decfuase from the average
aetivity measured_during October, November, and December_of 1949, Again, this
docrease was a reSult of the decrcase in the amount of iodine involved in tho dis-
solvers during this period. The highest activity in the -I-131 scrubbers wos _
detected at the 200 Wbstiirca Gate location where the avorage for this quarter
was 2.0 x 1077 uc/liter, The higher I-131 measured at this location is in very
good agrcement with the amount of I-131 measiured on the Vegetation; the maximum
I-131 or vegetation was detccted at this same location during sach of the previous
quarterlv periodss In the 200 East area, the I-131 act1v1ty was of the order of

1070 ue/liter except for the month of March when the oversall averase Was

1.1 x 10 -9 uc/litéf. This incrcase in March ma- be associatcd with the incrcased
amount of iodine involved in the 200 East .rea dissolveri%uring th-t month.
Scrubbing units Wéro established et Gable Mountain and 200 East Tower 16 during
this quarter. The results obtained from these stationg éiong with the remaining
stations placed ré%aomly throughout the project showed éﬁgrage I-131'activity on
the order of 10710.and x 10-11 uc/liter at all locations with a predominance of
results around the latter figure in the residential areas~of Benton City and
Richlend, Table IV summorizes the monthly avoragcs obtalncd at the various loca~
tlons used in the scrubber monitoring program, A graphiq;cowparison of the

quarterly averages mey be referred to in Figure 11, -
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TIABIE IV
AVERLAGE T-131 DETDCTED IN_SCRUBBERS
JANUARYQFEBRU.RY—M&RCH

18508
units-uc/liter -
January Fobruary _March Quarterly

LOG TION R AVERAGE AVER.GE = AVERAGE LVERAGE
200 Wost drea Gate 2.4 x 102 2.0 x 10*21 1.8 x 10'2 2.0 x 109
Benton Gity S 1,0 x 10-10 3,3 % 10” 2,0 x 10-11 49 x 10.“11
200 Bast-SE T 6,2 x 10-10 2.2 x 10~10 — ¥ * A
300 Lrea =  9,0x10-11 . 1,3 x 10- 5,8 x 10-11 8.8 x 10-1L
Richland . - gsxlodll 20x 10 26x10M 51 x 107U
100-H Area = 8,7x10" 8 5,5 x 1010 1.8 x 10-11 3.9 x 10-%8
200 Bast Twr #16 = 9.4 x 107+ 2.6 x 10-10 1.2 x 1079 8.8 x 10”
Goble Mountain = R.3 x 10710 2.0 x 10*%8 1.5 x 10-10 1.8 x 10-10
3000 irea =" 3,4 % 1010 3.0 x 10™ 3.6 x 10-11 1.0 x 10-10

* Unit not opersting during this period,
The small filter napers thnt were exposed at the Jocations listed in Table IIX
and TabiefIV wag - rodioautographed by exposing filter paper to K type x-ray film

for 168 hours. Tho numbcr of radicective particles deposited on these filters

was estimated by counting the number of individual darkened areas on the doveloped

£ilm, ‘ _

The number of particles detocted on these filters showed very little trend
occurring throughout the guarter. During the quarter, a total of fifty-one
particles were found on the filter obtained from the 200 West gatchouse locetion
and 30 particles Wcre found on the 200 East Tower #16 loeation; during the pree
vious quarter the total perticles found at locations in These Areas ranged from O
to 5 particles per filter per week. The everage concentration of- particles in
the air in the 200 icvees as megsured on the small filters wes ebout 5.0 x 103
particles/cublc meter of air, Of the ten locations removed from tho separations
arcas, only four locations showed any particchdcpositioﬁ. The number of particles
detected at thesé;locatirns rang.d between 3 and 6 particles for the entire
quarter. & summary including all locations at which particles were detected on
small filters is prescnted in Table V; this sugmary includes the monthly and

quarterly average.as well as the total volume of air sampled.

- —
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TABIE V
T SUP:II‘MRY OF_PLRTICLE DEPOSITION ON SMALL ILLL FILTERS IE“
JANUARY ~-FEBRUARY-MARCH _

1950
units of 1072 particled/meter3

10cATION Volume of ii §1r JANUARY FEBRU;RY MARCH QUARTERLY

i\ —Sampled (m”) AVER \GE AVERAGE ~ AVERAGE AVERAGE
v ll.{'e Blu.ffs = 6,844. 0.9 j 104 0.9
Hanford 414 - 7,002 * 0.9 _ 0.3 0ud
100-D Area : 6,529 0.8 1.2 0.4 0.8
Benton City - 5,090 , 0.1 = 1.4 0,6
200 Bast Twr #16 - 5,588 6.9 _5.0 5.5 54
200 i"'.EC ’ = 5,575 1&‘5 3.7 1708 9-1
200 W Tower #4 5,782 * 1l = Lol 2ele
200 ESE ) 6,783 2.9 2.8 4e8 3.7
200 West Twr #15 =- 6,854 0.6 1.1 5.3 3.1

EINIRE

* Indlcates no particles detectod durlng pcrlod 1ndlcated.
Supplementing the study of the number of partlcles dep031ted on the small
air filters, special filters were installed at numerous TOcations on snd adjacent

to the Hanford ¥orks specificallv designed for particle estimation, These units

erployed CWS #6 type filter paper; the exposed area to filtorlng was approxlmately

26 squere inches, &ir wes pulled through the filter dlrectly from moto-aires
which were rated &t 2 or 10 cubic fect per minute., The air was sampled through tho
filter for a poriod of one week, at the end of which timé:the filter wes removed
and exposed to Ketype x-ray film for s period of 168 hours. Normally, the fllters

removed from locations on the site were exposed the same wcok that they were

removed irom the locations; those filters that were obtained from rcemote locotions

were exposed within two weeks from the date of their removal. The number of
particles were esﬁimated by visually counting the darkencd spots on the developed
film, Table VI ig a summary of particle deposition rates?at locations in the

immediate environs of tho 200 Lreas,.
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T4BIE VI =
SUMMURY OF F RTIOLE DEPOSITION

JiNULRY-FEERURY-WRCH - -
19 50

units of 10'“3 particles/moters

_ IOTAL AIR JANUARY FEBRULRY MARCH o) 3’1‘@:&
LOCATION '~ SAMPIED AVERAGE AVERAGE - AVERLGE LVERAGE
3 , —
200 E4ST & VICINTTY e =
2704 (Outside) _ 37090 04 T0.5 1.1 0.7
H. I. Garden - 3268 2.6 1.0 - 1.3 1.7
BY-SE = 37203 1.1 0.5 = Redy 1.4,
BY"NE = 8704 }- 03 1 cl = 405 2 L] 5
"B Gate = 7506 0.4 0., = 2,0 1.2
222-B (Outside) = 35749 1.4 1.5 0.9 1.3°
2701 (Outside) ~ 37103 0.8 S 0.5 - 1.2 0.9
2704 (Imside) = 37144 0.8 0.3 = 1.2 048
221-B Outside Gallcry 9174 2.8 5.0 = 1.7 3.0
222-B Hall 8829 5.6 8.5 4.3 6.0
222-B Laboratory 8673 361.2 465.2 = 185,1 323.3
2701 (Inside) 3 8470 1.8 3.2 < 2.2 2.5
200 WEST & VICINITY - -
2701 (Outside) 27172 1.2 ‘1.7 Z L5 2.7
2722 (Outside) . 24101 1.4 13 = 8.0 4al
"T" Gate ) 34»622 11.7 2-3 ; 601 60_4‘
231 (Outside) - 35142 0.2 LT T T 2.7 2.7
So. Guard Tower ((}ut) 37143 0.4 3¢4 = 1.4 0.9
" Gate 32680 <0,1 1.0 ~ 2.3 1.3
est Guard Twr (Out) 35950 0.1 1.1 = 0.8 0.7
222-T (Outside) = 6683 26.9 Teb - 15.6 15.9
2701 (Inside) 2093, T 2.5 4L D 12,5 6.7
272 (Inside) = 8471 2.2 C 0.4 FAVA 2.5
222-T (Hall) B 8472 11.9 7.9 8.2 2,07
222-T Laboratory 1975 —— —_— 218.,2 218,2
METEOROLOGY. TO"ER - . =
3! 40,004 ca- 0.4 - 3.0 1ok
50! : ~ 40,004 ——— 0.2 = 2.1 0.9
100 : = 32,472 T —— 0.2 = 3.1 1.3
1507 — 28,041 —— 0.3 - Tedy 3.1
2001 — 25,740 ——— 0.8 = 3.9 2.0
2501 : = 25,740 ——— 0.3 = 446 2.0
300! = 20,247 — 0.6 - 4.7 1.5
350! = 22,611 — 0.6 - 6.3 2.8
4001 - 15,991 J— 1.0 3.7 2.0
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A review of the data shows that very little fluctuation in the deposition
rates were observed from month to month; howéver, the avgfages noted for the
quarter were considerably higher than those observed previously at the monitoring
locations in the laborctory building. The current quarterly average deposition.
rates of 0,3 particles/cubic meter is approximateiy 6 tiﬁés greater than the averw
age noted during October, November and December, 1949; at -:’ﬁhe 222-B laboratory.
Similarly the current average of 0.2 particles/cubic meter at the DP22-T labora~-
tory is approximately 5 times greater than that observed during the previous
quarter. With the exception of these inside locations, the particle deposgition
data showed that very few particles were detected outside of the 200 Area exclue-

sion zones. The average number of particles did not excesd 7.0 x 1073 particles/

#1

cubic meter at any location,
Filters were operated at 50 foot intervals fiom the ground level to 400 feat
on the meteorology tover between the 200 West and 200 East Areas. As in the pres=
vious quarter, the maximum deposition was found at the 150 foot level which is
the elevation that ccmpares favorably with the height of the seperation areas - - '~L___
stacks., The quarterly average at this elevation was 3.1 % 10~3 particles/cubic L
meter. The significence of this maximum deposition is questionable as the concens
tration found at the 350 foot elevation was 2.8 x 10~ pagficles/bubic meter,
The data do indicate that the deposition rate at elevations greater than 150
Teet above ground were from 2 to 3 times higher than those found near the surface,
Table VI includes a summary of the data obtained at the mé%eorology tower; the .
absence of data for the tonth of January was due to the iéé and sleet which pre-
vailed at this time and made climbing the tower extremely-hazardous.
In addition to those units located in the environs of. the 200 Areas, several
monitoring installations were operated around the Hanford‘ibrks perimeter and in
the nearby residenfial comminities, The average number of;particles detected at
these locations did not exceed 5.0 x 10~% particles/cubic meter during the quarter

at any given location, The dats show that vory few particles were leaving the
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200 Area environs and that the deposition of these particlcs was random, The

month to month data show no trend and the over-all datd are'in good agreement with

that obtained during the previous quarter. )
The number of particles detected at locations tMngh011t the states of

Washington, Oregon, Idaho, and in Montana showed no trend or significant departure

from previous results; the total number of particles collected at these locations

was negligible, 74 summary of the particle deposition rat es for the locations on

}I il

the project perimeter and those off area locations d:.sc

fi m'

sed above is presented
in Table VII: -
TABIFE VIT -

SUMMARY OF PARTICIE DEPOSI‘I‘ION
ON AREA AND OFF AREA IOCATIO ONS

" JANUARY-FEBRUARY-UARCH -
1250 B
units of 1072 particles/meter3

T TOTAL AIR - JANUARY I:"BBPU'A.'RYT MARCH DUARTERLY
LOCATION - SANPIED AVERAGE AVERAGE AVERAGE AVERAGE
Hanford Area ki .-
100-B = 34,87 0.1 0,1 0.1 0.2
lOO-D = 34,,905 O.l O.l = Ov2 0.1 .
White Bluffs = 35 53¢ 0.1 044 _ 0.2 0.2
Off Avea z . ' - :
Benton City 36,692 <0,1 0.1 = 0.3 0.1 _
Pasco — 36,709 0.3 0.2 - 0.1 0.2
Richland = 34,570 0.1 Q.5 0.3 0.3
Distant Locations — =
Boise, Idsho 9,866 2041 <01 _ 0.1 <0.1
Klamath Falls, Ore, 13,117 <0.1 <01  *  <o.1 <0.1
Stampede Pass, Wash. 10,926 <0,1 <0.1 - <0,1 £0.,1 __
Great Falls, Mont,- 11,70¢ < 0.1 <0.1 o <0.1 <0.1
Walla Walls, TYash, 13,017 0.2 <0.1 - 20.1 0.07
Meacham, Oregon =~ 12,875 < 0.1 <0.1 = <01 0,1
Lewlston, Idaho - 13,921 < 0.1 <0,1 _ <0.1 20,1
Spokane, Wash, 8,908 - 0.3 - «0.1 0.1

- SECTION 111 -

(Pleage refer to F:Lgure 11, )
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About two hundred 500 ml, samples of radioactive effluent water were collected

SECTION IV
RADIOACTIVE CONTAMINATION TN HANPORD WASTES

100 AREAS:

from the 107 basins in the four 100 Areas during the period January, Februnry,
March, 1950, The average beta activity measured in these samples was 546, 638,
576, and 524 muc/liter at the 100-B, 100-D, 100-F, and 100-H ireas, respectively,

These aversge results include only those samples which were analyzed within twelve

hours of collection time and wore representative of the activity in tho basins

during pile operating conditions.
The above averages represent a significant rise in ;activit;y lovels at all
locations, The r6st significont inercase in activity in any of the pile area |

retention basins within the quarter was noted at 100-H Area; the pover level

increased from 275 MW to 330 MW during this period. =

The increnses noted in 100-B, 100-D, nnd 100-F ircas ere shown in the table

below: ~ T
TIABLE I =
- RaDIOLCTIVE CONTAMINATION IN 107 BASINS
" AVERAGE BETA ACTIVITY - mchlig_e.; , S
1949 1950 Quarter
October November December January _February March Averape
100-B Area. 438 453 454 519 - 539 567 546
100-D Area 378 368 380 393 _ 605 77 638 —
100-F Area = 388~ 501 394 660 - 589 509 576

These overall average increases were attended by some individual high values
obtained during January, Febriery, and March, 1950, Durfhg Januery, results of
1.5, 2.1, and about 3 uc/liter vwere mensured on somples obtained from 100-B,
100-F, and 100-H irecs, respectively, The highest rosult, > oBt'é_ined friom the 100D e
effluent during the quarter, was about 1.7 uc/liter; this sample was collected

in March, . - o
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4 study of the 107 basin flow patterns and retention times is in progress at
the present time, & more thorough de ter;nination of the ;elativé amounts and decay
of the radicactive isotopes found in the pile effluent waters is also being made
and should aid in the explanation of the erratic results such as measured during
this quarter. -

Total alpha ‘activity in samples of each of the 107 basins averaged less than
8 dis/min/liter,
Spbt analyses for -

cated that no significent amounts of uranium were present.

plutonium and polonium also indicated no alpha activity from these sources.

200 AREAS: =

samples taken from the 200 Arec waste systems:

TABIE II 3

RADIOACTIVE GONTAMIN,.TION_IN 200 AREY WASTES
JANUARY -FEBRUARY ~MGRCH

Fluorophotometer analyses of the majority of these samples indie

1950

IYIE ~SLPHA _ dig/min/i EETA, EMITTERS. units_muc/kg
LOCATION SAVPIE WAX TMUM * AVERAGE MLX IMUM AVERAGE,
T Swamp - water 674 63 ‘ 0.8 £0,1
T Swamp = mud 5,5 % 105 1,1 x 105 _ 310 60 _
U Swamp _ water 96 20 - <0.1 < 0,1
Laundry Ditch water : 1900 290 - . 0,8 0.1
Laundry Ditch mud 443 x 104 1,9 x 104 1300 220
231 Ditch water 230 60 < 0,1 < 0,1
200 E "B" Ditch water 15 <6 2.1 0.5
200 E "B" Ditch  mud 9 x 103 4 x 103 _ 710 320
200 E "B" Swamp =~ water <6, <6 ) Ol 0,3
200 E "B Swamp - mud 3 x 103 2 x 103 320 200
234+~35 Ditch water 33 11 - < 0,1 < 0.1
234-35 Ditch . mud 8.2 x 104" 14 x 104 _ 30 17
Loundry Lint - solid 4.2 x10%  gigx 10 _ . 530 160
Retention Ponds -
200 East - water 2/, <6 2.4 0.3
200 Vest - T weter 11 <é 0,1 <041
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The general activity levels tabulated above do not vary more than expected
from those of the previous quarterly reporting period.

Eleven samples of laundry rinsc water from the 200 Vest Laundry building
averaged 0,7 muc/liter beta cctivity with a maximum result of 2.0 muc/liter.
Alpha activity averaged about 1000 dis/min/liter inclﬁding a noximum result of
5900 dis/min/liter. Fluorophotometer analyses of these samples indicated the
alpha activity to. be due to uranium, with results rangiqg as high as 4700 ug U/
liter. As would be expected, uranium was also confirmed as the alpha emitter
measured in laundry ditch and laundry lint samples.

Fluorophotoﬁéter analyses of saﬁbieé‘obtainéé from the "It Swamp, "U" Swamp;-
and 231 Ditch indicated no uranivm to be present a2t thoéé locations, One sample
of waste water obtained from the 231 Ditch measured about 300 dis/min/liter alpha
activity due to plutonium,

The frequency of direct sampling of the 200 East Lrea ¥BY Swamp was Increased
during this quarter; the higher cctivity noted during the later part of 1949 in
this region prompted thig increase, 4lpha and beta activity measurements during
this period were considerably lower than noted previously; the alpha activity in
the mud currently averaged 4000 dis/min/liter as compered with an average of
7000 dis/min/liter during the previous quarter.

Portable instrument surveys (VGM) indicated maximué_radiation levels of about
500 c/m above background in the vieinity of the 200 Test "I Ditch and Swamp and
near the laundry ditch, Maximum levels of ncarly 4000 c/m above background were
detected above the mud along the 200 East "B® Ditch during surveys completed this
quarter. -~

Land surveys in the separations arezs indicatcd thnt radiation levels varied
fror background to zbout 150 ¢/m above background, with the exception of the areas
dovnwind and close to the stacks where readings as high as 500 ¢/m above back~

ground were not unusual.
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200 North irea wastc ditch surveys showed usual radintion levels in the "pt
and "R" ditches, ranging as high as 24,000 ¢/m. The "N"_aitch, which was dry
during February, showed obnormally high levels when survé?ed in Merch, Instrument
readings over mud-ranged from 20,000 ¢/m to over 100,000 &/m above background,
This condition was referred to thc H. I. Operation Division for further moniforing

to determine the éxtent of personncl hazard existing at this location.

00 A2

Toble III is = summory of the radioactive contaminthbn detceted inAwaste . -

samples collected from the 300 irea waste ponds during Jé%uary - February - March,

1950.
TABIE IIX - B
RADIOACTIVE CONTAMINATION IN 300 AREA WASTE
JANUARY FEBRUARY MARCH -
1950
ALPHA ACTIVITY dis/min/liter BETA ACTIVITY muc/liter
LOCATION Moxed mum Average Voximum Average -
01d Pond Inlet 12000 . 2200 4ab 1.1
(1iquid) _ =
New Pond Inlet - 9200 1500 16.1% 0.2 -
dis/min/ke - uc/k ,
Maximum Average Haximum Average
01d Pond Thlet  ~1.3 x 107 3.6 x 10° 5800 830

(mud)
* This is the highest beta result recorded since the start of sampling at this
location. However,” samples from the 0id Pond Inlet have previously yielded as
high or higher results than the one above,

The results of fluorophotometer analyses of the above:samples shoved wyranium

activity of 7.3 x 1Q§ ug/liter and 6.5 x 107 ug/kg on water and mud samples, res-

pectively; this analysis indicates that the alpha activity was primarily from

uranium, -
Fifty-nine liquid waste samples were collected diréctiy from the 300 Area - -

waste line which empties into the old and mew ponds. The éverage beta activity

A ‘ !Ill.lb
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detected on these samples was about 0.4 muc/liter with a maximum result of 5.0

muc/liter, Alpha activity averaged about 1000 dis/min/liter, not including a

maximum result of 18000 dis/min/liter. Fluov0phofometcf_analyses results of these

samples averaged about 700 ug, U/liter, not including a high result of 41000
- ug U/liter, which was the maximum amount of uranium measﬁrod to date. Analyses

', of nineteen of these samples indicated traces of plutoniﬁm, the average being loss

than 6 dis/min/litor and the maximum, 15 dis/min/liter.

. - SECTION IV
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SECTION V
RADIOACTIVE, CONTAMINATTON: IN THE COLUMBIA AND ¥AKIMA RIVERS

.The radioactive contaminetion in the Columbia River was measured by analyzing
500 ml, samples and 12 liter samples. The 500 ml, sampfis were analyzed for the
total beta and alpha emitters; the 12 liter semples were analyzed specifically for
the long life activity (greater than 14.8 hour sodium) and for uranium.

With the exception of a short period during the cold weather when the river
was iced along the shore, samples were obtained weekly from sixteen representative
shore locations, ~These weekly samples were supplementodéperiodically with surface
cross section and depth cross-section surveys; the frequency of the activity disw
persion studies was dependent on the changing Flow of thé Columbia River. The
activity measurements discussed in this report were madeZby evaporating the water
sample and mountifig the residue on a flat one inch diameter stainless steel plate
and counting the activity from the sample, Thin mica-wiiidow counters in which
the window thicknéss varied between 3 and 5 mg/cm? were used for the beta deterw
mination. These counting rates were corrected for countdy geonetry, decay, back-
scatter, and self-absorption effects., The results discussed and tabluated in this
report include only those samples which were radio assayé% less than twelve hours
efter the sample wos teken from the river to minimize the exorbitant correction
factors applied £&7 the decay of'the 14.8 hour sodium (N5124.) The alpha activity
was determined by “transfering the residue from the steeltﬁlyte to a beaker and
performing an ether extraction on the residue using aluminum nitrate as the salte
ing out agent. The alpha activity on these samples was w@asured on a standard
alpha counter. The raw data were corrccted for 52‘perceﬁ§ geometry and for the

efficiency of the;Extraction analysis which was determineﬁ by analvzing control

samrles to which known quantities of plutonium or uranium vere added. Those samples

in wh ch alpha activity was indicated were further analvwzad by the TTA process for

plutonium,

The source of the radiocactive contamination pregent in the Columbis River is

—————
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the radiocactive effluent of the four pile areas; this water is discharged into the
river after a short holdup period in the 107 retention basins,

The average flow rate of the Columbia River, as measured by the Power
Division in Richiland during the period January, February, and March, 1950, was
approximately 544,000 gallons per second, This average ilow rate represents a
small inerease over the previous quarter average of apprgximately 455,000 gallons
per second. This increase was weighted toward the end o;>the current period when
the flow rate approached 765,000 gallons per second as démpared with a flow of
about 500,000 gallons per second during January,and FPebruary, . With the exception of
the last ten days™in March when the flow rate iﬁéfeased gfoﬁ 585,000 gallons per
second on March 27 to 765,000 gallons per second on March 31, the current flow
data do not shdﬁ‘any significant trend during the period under discussion.

Figure 12 summarizes the trend of the measured flow rateibf the Golumbia River
during the quarter; the data for the previous three months are included for a
better evaluationof the trend during the current period.

4 summory of the results of radiochemical analysis of the alpha and beta

emitters in the Columbia River semples is presented in Table I:
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TLBIE T ' _
) RaDIOACTIVE CONTAMINATION IN THE COLUMBIA RIVER
JLNUARY FEBRUARY MARCH
1950
) - ALPHA EMITTERS - BETA EMITTERS
LOCATION = Number . - dis/min/liteér - " uue/1iter ¥
2 - Sonmples Maximum {verage Maximum Average
Wills Ranch  ~ 11 7% . <6 <50 <10
o sbove 100-B irea 5 <6 R <150 <10 .
. 181-B irea - 13 10% <6 1440 190 — '
- 181-D Area - 7 14 T* 6 _ 3328 774
~ 181-H Area = 13 %, T <6 1794, 941
> 1E61-F jréa " = 16 8x <6 . 2652 1520
, Fosters Ranch (Below 100-F) 7 O% . b= 953 613
. HenTord South Bank 9 <6 <6 5416 2822 -
Heniord Widdle = . __. 11 <6 <6 2675 1425
- Hanferd North Bank 9 <6 <6 3908 1449
’ 300 Lrea = - 9 g% «b _ 1606 - 1100
Richland - = i5 2% <6 1640 1221
Pasco Bridge (Kenncwick Side) 9 <6 <6 = 761 558
Pasco Bridge (Posco Side) 11 T <6 893 644,
- *  Resulte were not confirmed by resample and subsequeht analyses.

*%  The reporting level for individual samples is currchtly established at 50
uuc/liter; for an average including 4 or more samples reporting level of 10
uue/liter is uscd. -

The average beta activity measured in samples from the Columbia River showed
an increase at éil locaticns éxcept the mid&le 6; the river ncer Hanford. This
increase tends to become significant, as the increasecd flow rate discussed above

. would normally tend to dilute the activity and reflect a decrease in average active

ity during this period. The small increase noted was attributed to the start up

of operations of “the 100-H firea which did not operate at_full power level during

the previous querter. .nother contributing factor to the inecrease noted in the

beta activity in the Columbia River was the change in power level at the 100-F

R Area which operated at 275 MW during January and increased to 305 MW during
February and March. The pover level at the 100-H Area was 320, 330, and 330 M§

during January, February and March, respectively. On one occasion during March,

the power level 4t 100-H Arca aprroached 345 W, A& comﬁ;rison of the average beta

activity measured in the Columbia River during this period with similar data from

.
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previous years would show an increase that can be attributed to the 9dditional

operation of 100-H along with incrcascd pover level inithe other areas,
The background beta activity in the Columbia RiveF cen be appraised from the

samples teken at Wills Ranch and above 100-B Area; the;éverage notivity in.the ’

samples from thése locations was between 3 and 5 ppe/1 liter with no individual

seimle exceeding 10 ppo/llter. mach of these locations ‘are above the 100- Arces

of the Hanford “orks vhere radioactive effluent is absent,
The first tracc of beta activity was detocted at the 183-B sompling location
e the average actd Avity during the quarter ras 190 ppc/lltor. Thig avexage was
1ot representative of the effluent from the 100-B Arca 107 Besin as the sampllng
location vwns slizhtly above the efflucni discharge linC"thzs sampline looation
indicates the extent of the mixing of activity upstreanm=from the discharge line.
The effcet on the activity in the river by the afd1$1on of the 107-B waste
was bettoer aporaised et tho 1G0-D 'sampling location thso the average ﬁct1v1ty wes
774 ppe/liter. The bet: ectivity moasured on the plonn>51de of the river continues N
to increase =s the gan ling locstions progress downstregﬁ. The contributing JO7

wastes from 100-0, 100-H, and 100-F increased the mveregé activity in the river to

2,822 ppe/liter % Hanford, This location ropreocnts tho maximum activity measuredAuA

in the Columbia River, Crossw.section sarples obtained m@eklv from ]ocatlons at

Hanford near thc Bouth ba anlt, the riddle of the river, and ne~r the north bank indie

cated that the bulk of the acbivity was carricd along the ‘plant sido or south bank

ol the river, The beta activity averaged 1425 and 1450 ppc/lltor in the middle ‘_
and on the north bank of the Columbia ot Hanford,  is thebe.averagos werc neoarly
identical, it appSared that duringAthis quartcr the nctiééty in the middle and noar
the north banks were approximately the same but wore 1oncr by a- factor of two than
the average ectivity measured on the plant side, The maximum irdividuval activity
measured in any sample_collected from the Columbig Rivek'ihs 5¢4 mpe/liter taken
from the south bank of the river at Henford, The oriveipal omitter in these

river samples was fLA.S hour sodium ( No~24.) -




- — -~ DECLASSIFIED s

The average sctivity in the Columbla River at Richland was 1,221 ppc/literm
during the quarter; this average was computed from saméies obtained from one loca-
tions in the river, Weekly samples were obtained at the 300 Area wherc the water
that is accessible to sampling 1s extremely dorﬁant co&iﬁr@d with the water flow
noted at the other sampling locations. ﬁhe‘aﬁerage acﬁivity of 1100 pupc/liter
noted at .this 300 Area location was somewhat lower than that at Richland.

The greatest decrease observed between any two samgling locations was notod
kavreen Richland and the Pasco Kenrewick Bridge. The a%ercquaetivity decreased
frow 1200 ppe/liter at Richlend to about 600 ppc/liter ét the Pasco Kenrewick
Bridge; this decfcase was l-rgely attributed to the floi}of the Yakima River which

caters the Columbia impediately below Richland., 4As in tho past, thc aﬁeruge active-

ity of the Pasco—Side at the Pasco Konnewick tridge locibion was slightly higﬁéfh
than that noted & the Xemmewick sidc; the average of téé Paséo sidec during this
querter was 644 mpe/litcr end on the Kemnewick side w1 558 mpe/liter, (6)

Ether extraction analyses of river. samples for uraﬁium and for plutonium
indicated tho activity from the source to be less than & dis/min/liter., The
results of the alpha activity measurements in Columbia River water are ineluded in
Table I; occasiodal individual samples indicated alpha é%tivity slightly greater

than & dis/min/liter but were not confirmed by the subse&uent somplcs taken from

thesc locations, -

Background mGasurements Tor the alpha and beta qcti&ity of the Yakima River
were made., Sampies vera obtained from thé mouth and at the Horn each week during‘
the quarter. The alph: and beta activity detected in thesc samplos were bolow the
detection limit and verc commarable with those meosurcd in the Columbia River
water above the 100-B irca. =
Several 3 gallon samsles were obtained at Bonnevillé Dem and analyzed for the

beta and alpha activity, The alph2 activity in these shmples averaged about 2 dis/

min/liter; this vAlue is comperable with the alpha activi%y considercd ag baclk~
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ground in the Columbia River, IThe beta acfivit& in saﬁbTCS obtained at Bonne—

ville was loss then 10 puc/liter.
Supplementing the river semples taken from the estgbiishod reprecentative locawm

tions, sawples ré;e taken to cstimate the surface dispcﬁéion pattern of the beta

2ctivity in the Columbia River in the vicinity of the Haﬁford Works, One hundred

and forty one river semples were obtained from forty-seven surface cross-soction

locntions botween 100-B Arca and the Pasco Kennowick Bridge. Lhro< samrles were .

obtained at each crogs-scction location; these samplcs were obte 1ncd fron the middle
of the river and From near ench bank of the river, The rivor samplcs wore analyzod

tho same day they wore collected such that large correcti_n factors for the decay

£

" the principal &mitter (14.8 half-life Na~24) were minim ized,
This survey was rcorcucntative of tho maximum concentration of beta activity
in the Columbia Rivor ¢uring this quartcr, Each of the IOO froas vas oporating
during this survey; tho flow rate of the river wes 555,00 ( pellons per sccond., 4

summery of the opéfating conditions in the pilc aroas imrddiatoly previous to and

It

during this survey-is pregentcd in Table IT, ..

TLBIE IT -
CPLRATING CONDITIONS AT TIME OF COLUVBIA RIVER SURFACE BETA ACTIVITY .
JiNURY-FEBRUSRY-BARCH L

1950
DESCRIPTION = 100-B AREA 100-D ARE4 100-F_AREA 100-H AREA
Power level at 0800 275 305, - 305 ;- 330
3/2/1950 a - ‘
Last shutdowm - 15 February = 24 February 13 February 28 February
Startup 16 February 25 February 15 February 1 March

Full power attained 16 February 25 February 15 February 2 March .

Flow in 107 Basin 32,000 gepemns 23,400 g.p.m, 30,800 g.p.m. 38-39,000 g.vem.

Hold up-time in Basin 2 hours R hours . R hours - 4 hours :

1904 Dilution flow. 4000 gepeins 3000 g. p.m. ~ 4000 g.p.m, 4000-5500 ¢, p.m.

Columbia River flow 555,000 gep.s. 555,000 g.p.s. 555,000 gePess 555,000 gopess
3-2~1950 ... =

The surface dispersion pattern of the bets activity in the Columbia River as
determined by thig survey was comparable with g 51m11ar ?%vey made during March,

1949, (4) The survey indicated that there was no point in the Columbia River

aw




between 100-B area and Pasco where the radiocactive contamination was completely
mixed with the river‘water although the degree of mixing approached. uniformity
just above Richland and further down stream. As in the past, the higher levels
of radicactive contamination were measured in samples taken from the plant side of
the river in the vicinity of the 100 Areas and Hanford, - Immediately below 100-B
Area the beta activity was confined to a rather narrow channel which gradually
widened to about-400 feet in the vieinity of 100-D Area<and 100-H Avea. N
Immediately below 100-F Avea and approximately 2 miles above the Hanford Ferry,
the beta activity in the river tended to channcl directly toward the plant side of
the river. It is at this location that the maximum éctibity was measurecd in any
part of the river, This zone of maximum activity was confined within an area
approximately five miles long and five hundred feet wide; the meximum activity of
any sample in this area was about 3 mpc/liter., From Hanford %o points further
downstream, the mixing of activity was somewhat better<§han that above Hanford
but the higher activitiss were still mcasured in samples”taken from the plant side
of the river. The degree of mixing improved as one’ ppogfogscd further downutrcan
such that in the vicinity of Richland the mixing of activity in the river was about
as uniform as any other point surveyed in the river. The gencral activity pattern
found at Richland was slightly distorted below the point where the Yakima River
entered the Columbia River; the water from the Yakima River tended to divert tho
activity in the river to the opposite side of the r;i.ver.~ This dilution appeared
to exist as far aownstream as the Pasco Kemnewick Bridge., The difference in
activity noted in the results of weekly samples at Pasco and Kennewlck as shown in
Table I were attributed to this effeoct of the Yakime River on the distribution of
activity in the river, -

An estimated -dispersion pattern of the beta activity as found in the Columbia
River during this—survey is shown in Figure 13, Figure 14 is a grephic
presentation of the individual sample results obtained in the middle and on each

side of the Columbia River during this survey, - ‘ -




A crogs-gection depth dispersion study of the bef; activity in the Golumbia
River at Hanford wes completed on March 15, Samples Wére obtained from the
surface at the same time the depth samples were withdrgﬁn. & review of the data
obtained from this survey showed no difference in actiéity when comparing the
activity of a given surface Sample with samples taken below the surface samples

at varied depths., The samples from the intermediate zome between the top and

bottom of the river were in agreement with the surface measurements, The najor

differences in ébtivity were noted across the river; the activity increasing from

an average of around 1.0 mpe/liter on the north side-oféthe river to an average of
about 5.0 mpe/liter on the south side (plant side). This ratio of increase was
reflected at alldepths and it appearod that at this po?ﬁt in the river the beté
activity was chasincled horizontally but uniformly dispe%%ed vertically, Figure 15

portrays the estimatcd dispersion of the beta activity ih this survey ineluding a

contour of the river ag determined b& soundings,

Several spedial studies of the dispersion pattern d? the beta activity

o r—

immediately below the 100-B drea offluent line in the Columbia River were completed,

The irregular dispersion pattern found quring previous srveys was cdnfirhed; a

. very strong currcnt existed in this region., The current-tended to channel the
activity towards the plant side of the river; only traceﬁ_or no activity was - ol

Ll detected in samples taken at points in the river outside tthe small channel,

: One hundred gnd sixty-four mud samples wore taken £r%m nine shore locations
along the Golumbig River. The samples obtained at these locations were taken on

. shore and five feel out into'tho river from tho shore liné. Ads the river flow

remained relatively constant throughout this ontire period, no significant trends
. or changes were noted in comparing the current activity 1&vel with those of lagt

quarter, 4 summary of the heta activity measured in these samples taken from

representative locations appears in Table IIT,
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TABIE_IIT - ‘ _
COLUMBIA RTIVER MUD SAMPIES
JANUARY - FEBRUARY - MARCH nFElasslen
1950
' Beta Activity - mpo/lg
Location ' Number Onshore Samples - Five Feet Trom Shore
o Samples  Maximum Average  Maximum Average
Near Wills Ranch A 12 20 ' 1T 21 1
Allard Pump Station 8 48 15 47 16
At 100-H Area 9 17 12 . 19 13
Below 100-F Ares 9 17 11 22 22
Richland Dock 9 14 11 17 13
4t 300 Area , 6 32 ‘ 28 31 13
Pasco Bridge (Pssco Side) 12 21 10 20 13
Pasco Bridge{Kennewick Side) 9 20 2 13 8
Hanford Ferry °~ 8 19 137 30 14

The mud samples were 2lso analyzed for alpha activity from plutonium
and/or uranium by the ether extraction methods analyses_for -uranium were made
using the fluorophotometer method., The average activit§ from the alpha emitters
was less than 6 dis/min/grem in all cases; the postive éipha activity noted at the
300 drea location during the previous quarter was not confirmed during this period,

Seven mud samples were taken from the bottom of the river at Bonneville Dam
and analyzed for.the beta emitters, The total beta activity in these samples was
about 6 mpe/kg. Decay study indicated that this activity was from longer half-
lived emitters normally detected in the river and included such isotopes as Fe-59,
Ca-45, Cr-51, and P-32, =

Radiochemical analysis of four samples of algae collected at Bomneville Dam

indicated thet the activity level were 11, 8, 23, and 78 muc/kg, respectively, for

each sample, -
The raw rivér water which is pumped from the Columbia River at each of the
100 Areas and transported to the operating areas for sanitary rurposes via the
export line, was sampled at the 183 and 283 building in the 100 and 200 Areas
respectively., Oné hundred and fifty-five samples were analyzcd for alpha activity
from plutonium and/or uranium and for the beta emitters.- The bulk of the sampling

was concentrated in the 2083 bulldings in the 200 Areas where a slight increase in




>

‘that the magnitude of activity measured at any of the locations was closely

£ - 50 - s H1-18446

the beta activity was observed over the previous quarter. The analyses for the
alpha emitters indicotod less then 6 dis/min/litor in all samples; the bota
activity measured is tabulated in Table Iv: _

AP e e JECLADDIFIED
~  BETA ACTIVITY IN RAW WATER . RIVER EXPORT LINE

JANUARY _FEBRUARY WRCH

0
_ ﬂumberlhiLﬁ"" ;@Lglitor
Location Samples Maximum Average
183 Building 100-B drea, 12 14£L 18
183 Building 100-D &Lres, 13 : 2731, 328
183 Building 100-F iree 14 599 286
183 Building 100~H f&rea 12 b4 193
283 Bullding 200-E Lrea, 51 176 39
283 Building 200-W fAreo 53 2237 57

The beta activity in the raw water Wes somewhat 1o§br at all areas during this
period with the exception of 100-D whore the average increased from 165 ppc/liter
to 328 ppc/iiter during the present quarter. This overall everage wos weightod by
one high result in which the beta activity was 2,731 ppc/liter. This result was
not confirmed by ‘subsecuent resemples and was approXIHthly two times greater than
the highest beta activity noted in the raw water during thc past year. Beta

activity averaged around 50 ppe/liter in the 200 Areas with oceasional samples

showing nearly 200 prc/liter, howevey results above 100 ppc/llter were fow, Dochy

studies have indicated that 90 - 95 per cent of the activity in the raw water was

from 14.8 hour sodium (Ne-24). A veview of the averagosflistod in Table IV showed

associated with the period of transport in the eiport liﬁés; those locations

which were the most remote to the source of pumping suchZas 100-B and the 200 dreas

showed the least activity in the raw water, L4dditional éécay of the sodium ocours

during the vetention period in the besin in each of the oper~ting areas; the period
of retention is dépendent on the congumption in the individusl arces,
Twenty-three samples were obtalned ¢irectly from +hu,retention pond in the

200 Areas, The béta activity measurcd in these samplesg &veroged less than

50-ppe/liter in emch erea; occasional individual sample results around -
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100 ppe/liter were common in this water, These same samples werc analyzed for the

HI-18446

alpha activity; alpha activity was less than 6 dis/min/iiter in the 200 East Area
retention pond but some trace of alpha activity was noted in the 200 West Ares
retention pond, On two occasions during the quarter, oié in January and one in
February alpha aetivity of 54 and 45 dis/min/liter was %easured in water from the
200 West Area pond, Laboratory contamination Waé assoc;;ted with the first résﬁlﬁ
in Janvary as subsequent resamples did not show detectable amounts of alpha
activity in this water. The February sample was also discounted for similar
reasons; again, the subsequont sample showed negligible activity, Figure 16 is

a graph showing the average beta activity measured in the raw water from the

respective operating areas; this graph may be compared with Figure 21 in Section VIT
which shows the beta activity meosured in this same wator at the tirme it was used

for sanitary PUrpPOSes.

SECTION v

(Please refer to Figures 12, 13, 34, 15, and 16,)
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FIGURE=- 13
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DECLASSFED

ESTIMATED SURFACE DISTRIBUTION
OF
BETA ACTIVITY

IN THE
GOLUMBIA RIVER
MARCH—I1950

RIVER FLOW-—555,000 GALLONS PER SEGOND

RESULTS BASED ON 130 SAMPLES

-~ <0.05 =

muc/liter
SCALE

?—-'—? MILES

WIDTH OF RIVER EXAGGERATED 10 TIMES

YAKIMA RIVER

RENNEWICK
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AVERAGE BETA ACTIVITY
MEASURED IN RAW WATER

HANFORD WORKS OPERATING AREAS
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- o SECTINN VI

= RADIO@CTI'VE CONTAHINATION IN RAIN AND SO BEEI—ASSIFIEB

Three hundred and three samples were collected_froi twenty-seven locations

- on end adgacent to the Hanford site. The rain samples vere collected in 500

ml vessels which were placed at twenty eight resresentetive locaiions. The

number of samples_collected from locations varied from eight to forty-one

depending un<the snount of sprecipitation,
L summcry of the rainfall data for the period jﬁnuérp; February, and o
March as obtained from the Meteorology Group is presénted in Table I; raine

fall measuremonts for two rrevious years is also included for cot'parisgon,

H

The figures réepreconted the total precipitatign and include measured rainfall

as well as the measured melted sSnow,

TABIE I -

FoOCIPITATION MEASURED AT HANFORD VORKS
JANUZRY - FEBRUARY « MARCH

i l'

units-inchesg
YEAR JANUARY FEBRUARY MARCH =  QUARTERLY TOTAL
1948 1336 1,69 0.07 - 2.12 )
1949 - 0,13 0.68 1,12 1.93 o
1950 1580 1.06 0.87 ~ 3.73

The ebové” tebilation indicates that the ciwrent period was extrem@y rré_ﬁ"
vhen compared With past years. ‘the neteorology nlstary shows that the thrt,/o-
five year mean reinfall Tor the three month period wvs 1.81 inches., The pré- i
cipitation noted during Januery vas influenced by one”snowfall which totaled
2344 inchog of snoir, This vas the greatest amount oi’gsr\oz? recorded for one . .

period since the startup of the Hanford “orks,

4 comparison of the bote activity measured in the rain collected during

this quarter with similor mezsurements mado Suring lafe 1949, shows thet the
averages end the mexima heve decréased. - This decroass vas expected as the
higher activities neasured during Docember 1949 wera abnormelly high as
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influenced by the activity expelled durlng the Dccember, 1949 green run,

The average beta activity measured in rainfall éollected in the 200 East
and 200 West E;ea:gas‘noarly identical; the a#oragcs?ﬁere 2.2 and 2,4 mpc/
liter in cach area, respectively, The maximum beta éétivity detected in any
rain sample was 24.3 mpe/liter collected -~bout 7000 féet southeast of the
200 East hrea_stack. This sample showed almost tvice as much beta activity
as the maximum sample collected in the 200 Vest Area,A the maximm beta
activity in 200 West Arca rain was 12. 5 mpc/liter,

Ninety-ninc semples vere obtained from locations betweon the separation
areas and the-project perimcter. The maximum activity detected in any sample
from this region vas 6.8 mpe/litor, collccted at Roufe 48, Mile 6, This loca~
tion is approximetely 2 miles directlywaéwnwind frémfihc 200 Zast irca stack{
In general, the avevege bocta activity measured in samplcs collected from -
seven locations in the intermediste zone was less than 1.0 mpe/1iter,

The beta activity measured in rain samples colld@ted in the 100 Areas
environs (includes Hanford 10l .rca and White Bluffs Arca) averaged 0.2
mpe/liter. The mesimum beta activity vas 1.3 mpe/liter collccted in a sample
from White Bluffs. =

Sixty-two saiples were obtaincd at locations outside the perimeter
barricades. The hizhost average bcta activity in rain was found at Benton City
vhere ten samplcs aversged 1.4‘mpc/kg. This average w.s influenced by onc
sample which was collected over a week period, during-which the wind prevailed

from contributing dircctions (N) less than ten of the hours that Gissolving

‘was in progrcss. This sample contained 12,5 mpc/litef; this magnitude of

activity was couparable with similar measurcments madé within the 200 East Area.

& summary of the results of the beta activity mcasurcment in rain sample

is presented in Tabile II which includes all locations_at vhich rain samplos

were collected_during the quarter.

r-'
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TABIE IT =
RADIONCTIVE CONTAMINATTON VEASURED IN RATH SAMPIES
JONUARY =~ FEBRUARY - MARCH ] "é;&ﬁﬂpll;
1950
BETA _EMITTERS
NO. units - mpe/liter '
LOCATION SANPIES MEXTHUM LVERACE
Mctoorology Building 41 2.55 — 0.60
200 West Lroe 250' E of Stack 12 12,54 _ 2,11
200 "Est wrea 2000 B of Stack 1l . 349 - 0.98 )
200 "est .ree 3500' SE of Stack 10 92.67 3.60 S
200 "est .ired 750! SE of Stack 10 5.54 2,03
200 East irca 1000' E of Stack 10 755 1.53
200 East irca 7000! E of Stack 9 2432 7 3.39
200 East Area 4900!' I of Stack 11 8,77 _ 2.89
200 East 4rez 8000! SE of Stack 11 7.92 1.85 -
Route 4S, Mile 6 9 6.80 1.49
300 drea - : 11 9,35 = 0.12
Richland - 10 ) 0,706 _ 0.27
Pasco = ‘ 11 0377 T 0.16 -
Benton City ~ 10 12,46 - 1.35
100-B 4rea 10 0.9 _ 0.09
100-D ‘Arca = . 10 0,26 _ 0.09
100“"F :&I‘Ca = ) 9 _1-.18 0.20
Hanford 10 0.17 0.05
Riverlsnd  —- o1 0.2 0.14
200 North Ares 11 1.16 . 0.40
 Benson Ranch - 1 0,04 0.04
Gable Mountain Summit 8 1,18 _ 0.46 R
Hanford -101 Building 9 0,92 _ 0.28 :
White Bluffs - - 10 1.30 -~ 0.20
North Richland (South) 8 .72 - 0.63
North Richland (North) i 0.39 = 0.09
100-H Area 11 . 0.34 0,07
Batch Plent — 8 6,23 = 145

———

Figure 17 is a graphic portrayal of the results obtaincd from the rain
Sampling program this quarter. This graph shows the;hagnitude of thé activit&
measured at th_cﬂvcarious zZoncs on ang oi‘f“ the Hanford Torks.

Sixty-onc snow samples “ore obtained within thcw_ZOO areas on Jamuary 19,.
These samples werc ccllectod betieen 0900 and 12003 dhow sterted falling on
midnight Jonuary 18 and dissolving was in progi'css 2t the 200 Hest LArca
betwecen 0105 and 0605 on Jahuary 19, Tho maximum I-131 deposition was observed
in the 200 7est 4res where the average bota activity from I-131 wos about 200
mc/liter of melted snow, The maximum adtivity measu_;od in the 200 est Arca

ves 970 ppe/liter. The maximum I-131 measwred inside=200 East .rca was only

Sy
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HW-18446
in the separations arcas is presented in Figure 18,

23 pyc/liter. in estimation of the distribution of the I-131 on the snow

SECTION VI

{Please refer to Figures 17 and 14,)
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SECTION VII

RADIOACTIVE CONTAMINATION IN DR}NKING WATER AND TEST VELLS
The principal source of radiocactive contamination in drinking water is tﬁe
effluent water o6f the pile arcas which are discharged into the Columbia River and
subsequently uséd for drinling purposes after purification in the 100 and 200 -
Areag and at Kennewick end Pasco and points along the river downstream. Actiﬁity
from naturally occurring isotopes such as uranium,K—AOfiand radon is also accounted
for in drinking water analvses. The test wells sample@?are prinarily tested in

an attempt to détermine seepage of activity from the various disposal areas into

the underground Wwater system,

Six hundred and twenty~eight drinking water samples were analyzed during the
period January to March, 1950, One hundred and twenty-scven of these samples were
12 liter samples and the remainder were 500 ml. sampless The 500 ml. samples’ were
analyzed for total bete and alphe cmitters; the twelve liter samples were analyzed
only for the alpha emitters, Most drinking vater sampl@s were analyzed specif-
ically for uranium by the fluorophotometer method. Samgles of questionable activ-
ity or significantly positive weré analyzed for plutonitm by the TTA extraction
process or by the lanthanum flouride precipitation method. o

The frequency of sampling drinking water sources varied Ffrom monthly to daily
depending upon the sampling location, the probability of contaminztion, and the
trend of the past activity mezsurement. In general, hoﬁever, the over-gll sam-
pling frequency increascd during this quarter. Some of the wells vere temporap .-
ily discontinued_durin~ this querter bceause of the frogen conditions found at
somo of the sampiing ports during the cold weather period,

The activity measurements digcussed in this report were made by mounting the
rosidue of the evaporated rater sample on a flat one-inch diameter stainless steel
plate and counting the sctivity fror the samggle. Thin mica window cownters in
which the window '$hickness varicd from 3 to 5 mg/cm® vere used for the beta

emitters analysed., The raw counting data were corrected _for counter geometr
g g NES




4

T (L J—

and decay when known, backscatter effect, and chemical yield,

The alpha activity from plutonium and uranium in the sample was determined
by transfering the residue from the steel plate to a beaker and performing an
ether extraction on the residuc using aluminum nitratc ss the "salting out agent,!
The activity on the one-inch diameter steel plate was mGasured using a standard .
alpha counter and correcting for 52 percent geometry, The raw counting data were
corrected for the over-all efficiency of the extraction which was determined by _
analyzing control. samzles to which knowﬁ qu;ntities of plutonium or uranium wefe
added. - B

The results of the radiochemical analysis of the dfinking water samples showed
trace quantities .of alpha activity in the well system of Richland and Benton City.
The amount of alpha activity found in thesc systems was éonsistent with similar
observations made;in the past. The alpha emitter in tho?e samples was confirmed
to be uranium as shown by fluorophotometer snalvacs. This uranium presumably
occurs naturally In these water sources samples. The maximum alpha activity detec-
ted during the quarter as Ffound at Bentpn City where the samples obtained from
the Yater Company well showed a quarterly average of 19 ﬁg U/liter. Samples from
the Benton City Store supply showed an average of 16 pug ?/litcr. The maximum
individual rosult was obtained from the Benton City Watef'Company woll in a sample
which showed 45 pg U/liter. The alpha activity from uranium which was detected
in the Richlaend Wells did not approach the magnitude of that found at Benton City,
Six of the Richland wells, onc of the North Richland weif%, and a well adjacent
to the 1100 Area shoved average alpha activiﬁy between Siénd 20 dis/min/liter.

The average uranium mecesured in all of the Richland wellS_varied between 5 and
10 pg U/liter, The resulte of the alpha activity measurements of samples obtained
from the Richland-wells and Benton City wells arc .portrayed in Figures 19and 20, -

Table I is a-summary of sampling locations whore the alpha activity measured

in drinking water samples indicated average activity above the detectablec limits,




TABIE_I .
ALPHA_AGTIVITY IN DRINKING WATER

—Alpha dctivity - dis/min/liter

ay - 65 - Hii-18446

LOCATION = 500 cc Samples  _12 Litor Samples Uranium-ng U/Liter
- Moximum _Average Maximum — Average Maximum  Average
3000 Durand #5 ~ 9 9 - -= _— —
Richland "ell #13_ . 11 6 7 5 8 5
Richland Well #2 17 9 9. 5 10 7
Richland Yell #4 23 11 9 - 7 8 5
Richland Tell #14~ 18 9 9 - 9 15 6 .
Richland Well #15 - IA 9 11 g 11 9 N
Richland Well #18- 17 11 7 L 9 7
Benton City Store. & 19 20 15 21 16
Benton City "ator Co. 39 22 R4 14 45 19
1100 Area Well #8 13 5 10 6 4 3

* Weekly somples were obtained from each of the above léeations except Richland
#13, which is sampled three times each week, -

Trace amounts of clnha sctivity werc occagsionally detected in individual
samples obtained from loc~tions other than those listed in Table I, but in no césé
did the subsequent sannles confirm thesc activity measuremonts. & complete tabu~
lation of the results of the alpha and beta activity measurcments in drinking
water samples (both 500 ml, and 12 liter samplcs) obtained from all the known
sampling locations is presented in Tables II and III. =

All the wells listcd in Table II and III‘weré spot checked for uranium active
ity by analyzing the samples on the fluorophotomcter; trace amounts of uranium
verying bebieen 27and 4 pg Ufliter weve detectéd in these.vells when trace qua-
tities of alpha activify vere measured using the ether of%gaction method,

Beta cmitters in drinking watcr as determined by analyzing 500 ml, samples
showed that this activity waos eonfined to those locations which werc either located
near the Columbia River or uscd the Columbia River as their source of supply.

With the excepbtion of the e drinking water sduices, the oéérall average beta

activity in all other drinking wator supplies was less than 10 ppc/liter. Wells

and sanitary supplies which showcd an average beta activity greater than 10

« -
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TAELE II

i arias r e,

12 Liter Sambles
units of dis/min/liter
{AﬂﬂARY'FEBRUARY>MARCH

1950

NUMBER
LOCATION - SAMPLES
1100 Ares Well #8 2
P11l Well _ 3
Fosters Ranch 3
Columbia Camp A
Headgate Well 5 -
Hanford Well #1 A
Hanford Well #7 5.
Richland Well #13 3
Richland Well #2 5
Richland Well #4 2
Richland Well #5 2
Richland Well #12 4
Richland Well #15 3
Richland Well #18 5
Track House J=-685 4
Benton City Store 5
Benton City-Water Co. 4
Cobb's Corner ' 5
Kennewich Highlands 4
Kennewich Std. Sta.

(Conttd, )

§ KING WATER
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A TABLE II -
SUMMARY OF ALPHA ACTIVITY MEASURED IN DRINKING WATER
12 Liter Samples B

units cf dis/min/1iter = ‘ '
JANUARY-FERRUARY-MARCH nEm. Ass ": lﬂ]
1950 L :

| NUMBER o A A
LOCATION SAMPLES . MAXTNMUM AVERAGE
Enterprise Well 5 = 3 <2
Riverland 5 -2 ) o
Midway Well 6 -3 2
Lower Knob 6 2 {2
¥ills Ranch A T 5 3
Pasco H & R Depot 3 4 2
Segersont's. Ranch 6 = 4 1
Pistol Range 4 5 3
300 Area Sanitary 3 B 5 _
White Bluffs Ice House 4 5 2 )

v b e ————— e w8 ame

A M i ! dbt—t— - Sa——— o 3

’

pp.c/liter were Kennewick Highlands, Kennewick Standard Sization, Pasco H & R

Depot, ‘White Bluffs Ice House, and Hanford Well #4. The maximum avcrage beta . !
activity observed during the quarter was at the Kennewick Highlands where an aver-
age of 84 Wc/li’ce“fr wos mensured; the maximum individual Tesult from this location
was 348 ppe/liter.” f4n average beta activity of 71 and 66 ppc/liter at Pesco H & R
Depot and Kennewick Standard Station during the quarter, respectively, was mea-
sured. These locations where positive beta activity was observed during this
querter generally indicate tracer activiiy as influenced by the concentration of
activity in the river. The highcr results observed during October, November, and
December of 1949, -rore closely associatud with the low f1Bw of the Columbia Rivo:'c;
slightly lower values arc cxpccted as the river is now s’oZrting to risc with sube
sequent added dilubion of the activity in tho river water. The trend of the

Columbia River flow during this period may be rofcrred to_ in Figure 12 of Section vy,

s
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s SUMMARY OF ALPHA AND BE&A-GM&E@MLMED IN_WATER SUPPLIES
A 500 ml, Samples
- JANUARY -FEBRUARY ~MARCH
’ B 7
Alpha Activit Beta Activity
A L . Nomber mx Buc/liter
i LOCATION - semples  Macmun Averdfe  Maximim Avesege
] P-11 Well . ~ w0 6 R 110 12
1 1100 Avea Well #g g 13 5 - <10 <10 T
': Fosters Ranch Well 8 7 3 18 £10
N Columbia Camp 12 4 2 1 ¢10
- Headgate Well = 11 9 5 ; 2 410
. Hanford Well #1 7 6 A 39 <10
A © Hanford Well # 8 8 4 * 148 23
Hanford Well #7 San, 37 15 3 24 €10
3000 Durand #5 ~ 1 9 9 : £10 210
Richland Well #13 29 11 6 12 (10
Richland Well #2 12 17 9 11 ¢ 10
Richland Well #4 14 23 11 _ 13 < 10
Richland Well #5 11 1 5 T 0 <10
Richland Well #12 13 - 12 5 _: 17 410
- Richland Well 1/ 10 . 18 9 f 10 <10 -
- Richland Well #15 7 2, 5 10 (10
) Richland vell #18 12 17 N T
. Tract House J-685 - 12 9 s - 15 (10
" Benton City Store 11 28 T <10
g Benton City Water Co, 12 39 22 ; 27 <10
N Cobb!s Corner ;‘ 13 8 4 - 29 <10
. (Conttq)
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JTABLE III

SUMMARY G ALPHA AND BETA-GAMNMA AC ACTIVITY MEASLRED IN_WATER SUPPLIES

500 ml. Samples -
J4N UARY -} -FEBRUARY ~MARCH "_

1950
Al pha Activit Beta_Activit

—  Number m?j Rete dotirity

LOCATION - Samples Maximum Average Maximum Average
Enterprise Well 13 5 <2 14 <10
Kennewich Highlands 14 7 3 c 348 84,
Kennewich Std,-Station 14 10 3 = 162 66
Riverland j 13 L 2 i 11 10
Midway Well = 13 7 3 - 12 £ 10
Lower Knob - 13 21 3 50 <10
Wills Banch = 12 32 5 46 £ 10
Pasce H.& R. Depot 12 9 3 149 . 71
Segerson's Ranch 13 B 2 1 {10
Pistol Range = 11 o7 4 - {10 £10
300 Area Sanitery 23 19 4 710 50
White Bluffs Ice- House 11 14 4 i 197 50
Sanitary Water 100-B 12 7 2 - 2% {10
Sanitary Water 100-D 13 6 '3 . 18 £10
Sanitary Water I100-F 12 24 4 - 121 57
Sanitary Water 100-H 15 5 2 T 13 29
Sanitary Water 200-E 60 ' 15 -3 = 279 20
Sanitary Water 200-W 58 13 3 a 80 15
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: Table IIT includce the results of the beta act1v1ty muasuremenbs in all volls which

. were sampled during the cucrtor,

Positive beta activity vas detected in the sanitﬂrj water supplies of the
operating areas at Honford Torks., " This activity appears_to be directly relatcd
' with beta cetivity meesurements in the Columbis River as the maximum sverage
result for. the quarterly poriod was obtained in samrles %éken at the downstream ‘

areas near 100-F and 100-H Areas. The sanitary water in the opcruting areas is

T& obtained from the Traw vator in the river export lano and the activity detected ig -

related to the rew nator activity which in turn is taken directly from the river.
Beta activity averaging 574 29, 20, and 15 pyc/lﬂter vas detected in the 100-F,
100-H; 200-E, and 200-§ drea Sanitary supplies, rospoctlvely. The 100-B and 100qD
sanitary suppliee did not show a detectable avorage beta actlvity during this
period, however, iRdividual rezults 2pproached o magnltude of activity comparable
with the sverage activity in the other opcrating ﬂreﬂs. The lower activity noted
. in the 200 East and 200 Vest sanitary water ig anparcntl}j&ue to the retention
period and added transnont noriod of the water between the 100 Arcas and the 200
dreas. he~average transport veriod 48 currently estlmqted at between 10 and 11
hours, however, the srecific retention period in tho 200 iicas is dependent upon
the volume demand @n ench specificd areea. Figure 21 portrays the averige and maxi-

* mum beta activity mecsurced at the various senitary water éﬁpplieé during the

quarterly period. =
The sanitary water samples were mensured for alrha adiivity. A1l resultsg ;
® , indicated lcss then 6 dis/min/liter with the exception of ghe 300 Arcas supply
waich showed an avednge of 3.6 pg U/liter vith an 1nd1v1dua1 maximum of 7.7
g U/liter. This alpha netivity is attributed to the 000951ona1 pumpine of watber
from the 300 irea " &1l aysten which admits suall quﬂntltlos of uranium known to
be present in these welis into the 300 Ares sanitary systcm. &4 sunmary of +the
alpha activity meestred in the 300 Area Tell system is inci@ded.ip ﬁhe test well

section of this report,
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One hundred Samnles wore obtained from the test wells on and adjacent to the
site. Eighty of tho:e sameoles were 500 ml., znd twenty were 12 liter samples. The
only wells which showed zlpha ectivity were those locntediin the 300 Area where
each of the four wells shoved alpha activityAexceeding 6 Eis/min/liter. Thirty-
six samrles were obtained from the 300 Area wells with twenty samples being taken :
directly from well #2 which was the only well used_fofdsu;;lementing the 300 Avea
sanitery supply. Normally, the 300 Arca senitary supply is obtained from the wells
at North Richland,  At—itimes when the 200 irea sanitery Q§Zer supply is below tﬁé
rinimum safe requiéémenﬁs for fire protection the éuppiy %; suppiemented by pump=
ing water from the 300 iroa Wecll system, The trace amounts of alpha activity
detected in the 300 4rce sanitery system were atitributed to those periods when the

sanitary water was ‘augmented by water from the 300 irca Tells. Investigation

into the pumping data showed that over a million gallons é; vater were admitted

from the 300 &rea well during the quarter. The monthly bréakdown showed that duipe
ing the month of Januery, February, and ‘March, the volume of water admitted was
378,500, 227,500, ond 737,150 gallons, respectively.

» Twenty sample§ from well #2 showed the averagé alpha;;otivity to be 89 dis/ .
min/liter. Each of those samples showed uranium activity; the average during the
querter wes 49 pg U/liter which included a maximum. of 83 ﬁé U/liter, As observed
in the past, considerablc day to day variation in the activity neasurement were
noted, ond it is again apparent that confirming results are difficult to obtain.,

4 summery of the results obtained from the measurements oizthe alpha activity in

the 300 Ares well é?stcm i§ presented in Table IV, o
& graphic portrayal of the day to day variation in the alpha activity measursd

in 300 Arca Tell #2 is presented in Figure 22. This portré?al_includes the volumé of

water pumped from this well into the sanitery system, along with the date on which

this water was admitted,

| _ad
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ALPHA_ACTIVITY IN 300 AREA WEILS .
J.NUARY ~FEBRUARY ~-MARCH . . |

»
i1l

. : 1950
. Llpha Activity-dis/min/Titer = Uranium Lctivity
500 cc Samples 12 Liter Sawples= ug U/liter
. LOCATION - Moximum  Average = Maximum Average _  Maximum Average
Vell #1 =428 2R 76 62 . 210 159
. Well #2 TR11. 89 - - - 83 49
5 Well #3 - 16 8 5 -5 - 6 3 . e
- Tell #4 1016 512 b - B - - -
J — e e —— e : L e
A Sample's Were Dbtained from many of the wells which sapply irrigntion water to

the fruit industry located northwest of the Hanford Wbrks?> The beta ackivity in
these samples was lcss than 10 npe/liter and the alpha acéivity was less than 5

dis/min/liter in all samples. - Twenty~five samples were obtaincd From theso wolls,”

SECTION VIT

P o e m— g S

(Please refer to Figures 19, 20, 21, ang 22)

i _ H, J. Paas and W, Singlevich
. DEVELOPMENT DIVISION
R HEALTH INSTRUMENT DIVISIONS
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FIGURE- 20

ALPHA ACTIVITY

HW-18446

BENTON CITY DRINKING WATER

JANUARY — FEBRUARY — MARCH
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FIGURE- 2|
BETA ACTIVITY MEASURED IN SANITARY WATER
HANFORD WORKS OPERATING AREAS
JANUARY — FEBRUARY— MARCH
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