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RADINACTIVE CONTAMIMATION IN THE ENVIRONS O THE HANFORD WORKS
FOR THE PERICD APRIL, MAY, JUNE, 1951 _
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The following abstract summarizes the most significant results obteined from the
program designed to determine the extent and magnitude of radioactive contamination
in the environe of the Henford Works for the period April, May, and June, 1951.
Detailed discussion of these results is presented in the text.

SECTION I -~ RADIOACTIVT CONTAMINATION IN EFFLUENT GASZES: —

Significant increases in the amount of I-131 admitted to the stmosphere from
the 200 West Ares stack were observed during the latter part of April end early May
when the daily emission over three weekly periods increased from 19 curies to 49
and 105 curles. During May and June, the average daily emission was 117 and 182
curies, respectively. Maximum emission during the three month period was 407
curies/day. A material chenge in the efficiency of the silver reactors wes asso-
cteted with the increesed emission as the amount of I-131 passing through the sand
filter 'was comparable to that noted from the results of spot checks during the pre-
vious querter. Graphs showing the tryend of this data and a material balance for
the T-131 involved in the process during the guarter ere included in this section..

SECTION IT - RADIOACTIVE CONTAMINATION ON VEGETATION:

The activity density from I-131 increased at all monitoring locations in the
environs with many of the individual memsurcments representing maximum deposition
during the years 1950 and 1951. The region of maximun depogition was an area about
2 miles long and 1 wile wide in the vicinity of the 200 West Axea gatchouse, where
the average activity density exceeded 2.5 x 10”3 ¢ /gram with meximum measurements
of 6.2 x 10~2 c/gram. Values in excess of 1.0 iplp‘h ¢/gram which are normally
confined to tHe immediate vicinity of the 200 Areas, were detected as far as 25
miles frc- the stacks during June. The latter region included the commumnity of -
Eltovia. Increases on the order of a factor of 2 to 5 were noted In the residentin
arcas and around the projegt perimeter as compared to the normel activity density
ranges of 2.0 to 9.0 x 107 c/gram. Maximum measurements in this reglon were on
the order of 2 x 10-3 nc/grdm. The activity density eversged 2.0 x 10-5 pe/gram 1
the region bounded by/Prosser, Patterson, McNary Dam, and Kennewick, Conparable
increases by a factor of 3 over previous vaelues were also noted in the Ringold,
Meea Area. OFff area vegetation sampling in the eastern and southeastern part of
the State of Wasghington indiceted negligible sctivity on vegetation during the
carly part of May; the rasults of surveys in the same region during the month of
Junc showed an increase by factors renging from % to 7 with maximum measurements
noted in the region between Commell and Cheney, Washington. Results obtained from
the analysis of vegetation for the activity density from non-volatile emitters were
not significantly different from those nobed during the prévious quarter except in
isolated sampling locations ncor the 200 West Aree. Spot vegetation samples ano-
lyzed for thc activity density from alpho emitters by the ether extraction method
- showed negligible activity in all cases. : s

=

SECTION IIT - RADIOACTIVE CONTAMINATION IN THE ATMOSPHERS:

Air borne radioction levels showed increases at 2ll intermediate monitoring
stotions where "M and "S" type chambers were employed. Reedings ot many locatlons
overaged between 2 ond 3 mrep/day during Moy and June and in one extreme case, ot
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the military encamprent near 200 Zast Area, the average was 5.1 mrep/24 hours.
Increases were clso noted ip the activity density from filterable beto emitters in
the atmosphere. Maximum measurcments at the 200 West Area gatchouse showed a thre
month average of. 9.7 x lO”ll‘Pc/cc including & one weck average of 1.3 x 1079 ue/cc.
Significant increases in the ‘activity density from I-131 were noted at all oir moni-
toring locotions; the magnitude of increase was on the order of o factor of 50 !
noar the 200 Arces and xanged from o foctor of 4 to 30 at_locations around the pro-
Jzet porincter. Agein, meximum measurements prevailed near the 200 West Arca where
the quarterlg average was 4,8 x 10710 ne of I-131/cc inclwding o one weck average

Af 3.3 x 107Y c/ce, Maximum measuredents in residemtial arcas for o weekly period
were 1.0 x 1011 c/cc. Spot scrubber samples obtained during periods of maximum
concentration near ground level showed an average of 3.0 x ].0"8 cfee; 60 out of T1-
samples showed values in excess of 3 x 109 nc/ecc. All increases mentioned above
were assoclated with the failure of the silver reactors in the 200 West Area.

The average number of radicactive particles in the atmosphere remsined high amd
did not rerlect the decrease expected from the high results ncted during Jaauary,
February, and March as a yessult of the Nevada tests., The higher concentrations
appeared at random locations end indiceted the source of emission as other than the
Henford Works. Average particle concentrations at Boise, Klameth Falls, and -
Lewiston were not significantly different than those noted at various elevetions™
on the Meteorology Tower, Detailed tables in the text swmmarize the results of ecach
of the above programs.

SECTION IV -~ RADIOACTIVE CONTAMINATION IN HANFORD WASTES:

The .average activity density from gross bete emitters in the effluent water
disﬁharged into_the Columbia River from the 5 pile areas ranged from 6.6 to 9.5 x
10- pc/cc. Maximum measurements on the order of 1.0 to 3.0 x 10-3 c/ee at all
arecas represented some of the highest values for the past year. The activity den-~
sity from alpha emitters averaged less than 8 dis/min/liter with only 3 samples
indicating trace activiity. Analysis for uranium and plutonium indicated negligible
activity Trom this source. The amount of I-131 discharged into the river frcm the
Biology Farm rafdged I{rom 0.7 to 5.0 mc/day; the average activity density in this
effivent was 1.5 x 1073 pc/cc. Sempling et open weste areas in the 200 and 300
Areas showed levels of contaminaticn comporable to past data. Deotailed surveys
completed at the 300 Area waste pond are descrubed and illustrated in the text.

SECTION V - RADICACTIVE CONTAMINATION IN THE COLUMBIA RIVER:

An increase in the average viver flow from 800,000 gallons/sccond during the
previous guarter to 1,800,000 gollons/second during this period resulted in an over -
all decrease in activity donsity from gross betae emitters at all monitoring loca. z
tiong along the river. Maximum measurements were. obtained along the Benton County
shore in ghe vicinity of the Hanford Ferry where the average.activity density of
2.8 x 107 pe/ee ineluded o mafimun messurement of 8.7 x.107° ncfec. Somples from
remoto locations such as Bonmeville Dam indicated negligible activity from alphe
and beto emitters. Special studies designed to determineg the random distribution
and dispersion potteins of the radioisotopes emitted from the 107-B bosin and cone
centrations and turbidity of ferro-floc edmitted te the river vie the same efflucnt
line showed favorable correlations between the 3 variobles. Graphs showing this
relntionship along with estimeted iso-activity patierns and iso-velocity contours -
ere included in the text. Radiochemical analyses of the activity density from alpha
. and beta omitters in mud samples collcucted from the shores of the Columbia, Yokima,

and Snake Rivers showed nezligible activity from these sources. Raw water monitor-
ing raoflected decresscs in the mcean activity density from beto emitters in the 100.
Aroas . - : -
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SECTION VI - RADIQACTIVE CONTAMINATION IN RAIN:

. = —

Anelysis of 99 rain samples collected from twenty-seven locations indicated
maximum contamination abont 8000!' southeast of the 200 West Area stack; the avera
activity density from beta emitters at this location was 8.9 x 105 c/cc including
a maximum measurement of 1.6 x 10-% c/cc. The activity density increased at neaxly
all monitoring locations @5 & result of the fallure of the silver reactors &t 200,
West Area. Activity was detected a.‘c all perimeter locations and in all residential
and construction arees.

SECTION VII - RADIOACTIVE CONTAMINATION IN DRINKING WATER SUPPLIES AND TEST WELILS:

The levels of radiocactive contamination in drinking weter supplies were com=
parable to those noted from previous measurements. Trace guantities of urenium
were detected at Richland and Benton Cify; meximim messurements indicated 19- g» U/
liter end 11 .pug U/liter at Benton City end Richland Well #3.5 s respectively.
which were ldcated mdjacent to the Columbia River or used the Columbia Rivey a.s
their source of supply showed measurable beta activity on the order of 1.0 to
4.0 x 10-T pe/cc. Samples of various media obtained from the Pasco Filter Plant -
showed va.lues compare.’ole to those expected; meximum meesurements indicated 5 x 3.0 7;_.,,»

cfoc and 2.2 x 1073 e /gram in the liguid end solid portions of backwash maeterial _ .
from the sand filter! '

A two fold increase wes observed in the activity density from the alphe emlitter
of uranium in the 300 Norih Area well where the average over the three month perioc‘l
was 1.9 % 103 Pe U/liter. Tables which summarize all positive measurements d.uring
the three month period are presented in the text.
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. SECTION I -
RADIOACTIVE CONTAMINATION IN EFFLUENT GASES

* 200 AREAS:

Estimations of the amount fo I-131 admitted to the atmosphere from the dissolv-
ing process in the 200 West Area were made by continuocusly drawing a small alliquot
(0.3 cfm) of the off gases through & CWS ;6 filter and & caustic scrubber by means
of a motoair pump. The filter and scrubber samples were then analyzed for I-131
according to standard procedures and techniques used by the Control Laboratory (HW-
20136.) Additional information as to the source of emitted I-131 was obtained by
sampling off gases from the sand filter using the technique outlined above, This
latter measurement determines the amount of I-131 emitted from all processes except
dissolving, while the former is & measure of the tobal amount emitted. Subtraction”
then yields the smount coming from the dissolvers alone.

During the early part of April an average of 16 curies of I-131 were admitted’
to the atmosphere daily. Maximum emission was on the order of 39 curies per day.,
These values represented a significant increase over -measurements obtained during
the previous querter when the average emission was 3.8 curles per day including
maximum measurements of 15.8 curies a day. This incremse was associated with the °
continuved dissolving of irradiated uranium that hag been cooled for a sﬁof%ér péf
than that which was dissolved during the periocd January through March. Minimum
cooling periods during the early part of April averaged 48 days as compared with
average cooling pexriods of 60 days during the early part of March., The efficiency
of the silver reactors in the dissolver off-gas line was comparable to that during |
March, On a percentage basls, 2 to 5 percent of the I-131 involved in the dissolvé&éé
was admitted to the atmosphere via the stack during the first week in April. Simi-N
lar values for the previous guarter indicated that from 1.2 to 4,6 percent of the

. dissolved I-131 vas pessing out of the stack at that times
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Indications of a meterlal change in the efficiency of the silver reactors in

the 200 West Areca were observed from the resulte of the samples collected during
the middle and latter part of April (Figure 1.) During the weekly period ending
April 21, 28, and May 5, the average percent of the dissolved I-131 emitted daily
increased to 4.9 percent, 8.1 percent, and 25 percent, respectively. The average
daily cmigsion during this three week period was 19, 49, and 105 curies; in one :
extreme casc during the first week of May, 154 curies of I-131 were .emitted during
a 2h hour period; this value represented 3% percent of the I-131 involved in the
d4ssolving operation. This increase in the amount of I-131 leaving the stack
appeared highly sighificent because the increase occurred during a period in which
the cooling tiﬁe of the dissolved metal wap comparable to the cooling period at-
the time that the daily omission was on the order of 2 to 5 percent. Aﬁeraée“§65}§j

ing periods during the weckly periods ending April 21, 28, and May 5 were 53, k9, |

and 55 days, respectively. The minimum cooling period during the three WQekB“ﬁadf
LL doys as.compared with a minimum cooling period of 42 days during the month of
March and carly part of April, '

Samples coéllected from the down stream side of the sand filter indicéfeajﬁh;-i
the .emount. of I-131 originating from this source wig negligible during the peris

in yhich the stack emission incrcased. Ahi&xﬁtﬁé@fo%"oniéii;g'ch§55§

through the sand filter daily during Aprili waxifim emission From this Eource, wad .
. h-curies pér day. These lower values were Gompnsable.’ 2 %o, £hos
" in spot checks during prévious months and £5hded ta Sontird act that th

‘amount of I-131 was pagsing through the reactors from the dissolving process weXé
observed when reviewing data recorded from constant air monitors; significant
increases in the counting rates of air £ilters were noted during the fivat 2 n9§:é7%, _
of each dissolving and in all cases, increases above normal counting rates were A

S

directly associated with perlods when the dissolving operation was in progress,
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Stack monitoring results obtained during the remainder of May, and throughout

June indicated a continued increase in the amount of ‘I-131 admitted to the atmos-
phere. During May and June, the average daily emission was 117 and 182 curies,
respectively. Maximum emission during the quartex was Lo7 curiea/day. A summary
of the results obteined from monitoring the 200 West Ares stack during the period
April, May, and June, 1951, is presented in Table I.
TABIE I B
SUMMARY OF RESULTS FROM STACK MONITORING
200 WEST AREA STACK
APRIL, MAY, JUNE _
1951 —
" Curies Emitted Through

Curies I-131 Dissolved® Curiles I-131 Emitted Daily Sand Filter Daily
Month Maximum _ Average Maximum Average _ Maximum Average

April 1383 - 624 -~ 39.8 3.2 T R 1.9
May 2223 985 L07. 117. 19.9 11,6
June 2ko5 - 1323 370. 182 - 24,8 9.3

¥ These velues represent theoretical calculations for those batches of metal which
were dissolved during the time that the stack was monitored; average figures for all
dissolving during April, May, and June were 631, 114, and 1189 curies, respectively
The moaitoring results obtained from the 50' level of the stack and from the
down stream side of the sand filter were reviewed in respect to the calculated
amount of I-131 involved in the sep&r&tibns process to obtain a mete. 1 balahce
for I-131. The results of the study are portrayed graphically in Figure 2, which )
also shows the daily material balance for 2 of the 24 hour periocds during which
meximum cmission occurred. The over-all trend of the amount of I-131 involved,
the cooling period and daily emission via the stack is portrayed graphically in
Figure 1; similar date which represents measurements during previous months is
included for comparison. A more detailed summery of the trend outlined above may

be referred to in an associated éocument (HW -21891.)

100 AREAS: = :

During the latter part of June, the progran designed for the purpose of detexr-

mining the activity density of tritium oxide admitted bo the atmosphere at the
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105-F and 105-D stécks was incorporated into thé Regilonal Survey Program. Monitoring

of these two stacks was part of an over-all program incorporated into the group for

. the purpose of determining the magnitude and extent of the aerosol quantities of

tritium oxide in the environs of the Hanford Woxkse. The air samples consisted of
a cylinder containing dehydrated silica Jjell through which an air flow of 0.5 cfm
wvas passed for an interval of 3 %o 5 hours. A guarter HP motoair pump was used to
propel . the air stream. Standard procedures and techniques were used for the
radiochemical anaolyses (EW ©0136.) Only 3 out of 28 samples collected during June
indicated results above the sensitivity limit of the analyses, One sample obtaine
on June 23 from the 105-F stack showed the activity density to be 2.2 x lo"sjpc/cci'
samples collected on June 18 and June 19 from the 105-D stack showed values of 2~.At_7
and 2,1 x 1070 }zc/cc. -»'
Spot somples were obtained from the 1O5-F and 105-D stacks and were analyzed
for the activity density from C-14 and S-35. The results obtained from these pra-

liminary measurcments indicated negligible activity from this source. A program.iéiif

- currently planncd for the coming quarter in vhich daily samples will be obtained
from several of the 100 Arcas stocks for the specific purpose of determining whether:

measurable quontities of C-1k and 5-35 are being sdmitted to the atmospherc from

this source.

SECTION I

(Please refer to Figures 1 and 2.)
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SECTION IX

) RADICACTIVE CONTAMINATION ON VEGRETATION BEELASS!HED

Over two thouwsand vegetation samples were collected from locations on and

adjacent to the Hanford Worke for the purpsse of gvalusting the mognitude and depo-
sition pattern of the radicactive effluent emitted from the separations area stacks, -
The majority of these samples were obtained from locations within the Haonford Works
perimeter and in the adjoining communities of Pasco, Kennewick, and Benton City;
550 samples were obtained from..locations beyond a 50 mile radius of the separatiag;vg;
aves stacks. A mep showing the locantions at which samples were obteined routinely —
in the immediate environs may be found in a previous document of this series
(EW-1121k%,)

The radiochemical analysis included specific measurements for the activity
density of 8-day I-131 and for the activity density of non-volatile beta emitters
from the longer half-lived fission products. The latter enalysis imcludes the
evaluation of the activity density from the natural occurring isotopes such as
potarsium and uranium. The detection limits for these measurements are 3 x 10"6 .
)pc/gram for I-131 and 1 x 10 /pc/gram for the non-voletile emitters.

A summary of the results of these analyses for the period April, May, and June
1951 is.presented in Table T; thelgverages which represented the results of simiw‘n
measwrements during the previous gquarterly perlod are included for comperison.

A review of the data summarized in Table I shows that an over-all increase
occurred in the activity demsity of I-131 throughout the environs. Tt should be

noted that the average ectivity density from I~131 on vegetation represents maximuﬁ;%§

measurements during the years 1950 and 1951, Meny of the present values are com-

pareble to the activity density found ofter the dissolving of 20 day metal during

: December, 1949, (EW-17381) with several of the individual meximum values exceeding

those obtained immedistely after the experimental dissolving of 20 day metal.

DEGLASSIFIED
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TABLE I
RADIOACTIVE CONTAMINATION ON VEGHETATION U
TAFRIL, MAY, JUNE B ,Eﬂ
19513 |
) 1-131 : Nen-Volatile 6
Activity Density x J.O6 - Activity Dengity x 10~

No. pe (@g Previous . e [gg

Iocation o .)amules Maximum Average Avex_'g&g_ Maximum Avero.ge
Norih of 200 Arecs 0% h30 36 17T . 350 20
Noar the 200 Areas 217 2500 200 55 - 230 25
Rewte 3 - i 32000 L4400 7300 150 100
200 West Gate 13k h20o00 6900 © 1500 3200 350
200 it Tower #16 ~ 133, 30000 550 1k 730 L8
Batch Plant - 132 220Q0 “1400 130 - s5ho0 64
Meteorology ToweT 13 LO00 1000 o . 7L - 30
South of 200 Arcas 269 2300 - 86 26 _. 2h2 23
Richlend = 184 2400 60 18 __ 170 17
Pasco &k 220 Bk 10 110 20
Kennewick 16 120 32 BT Th 14
RBenton City N 56 R 28 . 19 _ 95 19
Richland "Y" il 59 18 21 19 .10
Henford — 26 300 sk 9 . 50 16

200 East Ared = : 43 930 250 . 60 58 .25
200 West Area 54 62000 5000 . 31k 1300 134
Redox Construction Arca o1 5600 1200 318 _ 1100 79
Wehluke Slope 52 130 . 56 9 . 11 2k
Goose Egg Hill — 30 2600 300 70 _. 90 31
Rottlesnake Mountain 63 22000 %0 . 50 68 26

Off Area Sewmpling: o ) : -

i Plymouth-McNary-~Prosser- ’ - :
Patterson-Kennewick 20k 380 20 1. 97 15
Posco-Ringold-Mesa Area 120 200 19 6 39 i1
PON 300-310-320 6 260 L 39 29

Tnereases on the order of e factor of 2 to 5 were noted in the mean activity
density on vegetation collected around the project perimeter and in the residentff‘ef
commmities of Richland, Pesco, Kemnewlck, and Benton City. 1In general, the a:dt‘:ifig'l
vity density averages between 2.0 ond 9.0 x 21.0“'6 })c/gra.m in the populated area;

meximum measurements.on the order of 2.0 x 1073 )Jc/grmn were noted in Richland

during June.

Weekly samples obtained from representative locations between Prosser, Patter
McNery Dam and Kennewick indicated that the mean activity throughout the guarter
was 2.0 x 10'5711c/gram; maximur measurements were 3._8_&1.0“1‘1 _pc/gram in the ruegion

i
?

between Plymouth and Kennewick. These values represented a three-fold increase
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over measurements obtained during the previous guarter. A comporatle increase wa§
also noted in the Ringold-Mesa Area where the current average of 1.9 x 107 )xc/gram
indicoted a three-fold increase over the previous average of 6 x 107 /pc/gram.

Moaximum measurements in the Ringold-Mesa Aren were on the order of 2.0 x 10 /pqéram. A

Fitrty-two samples were obtained from various locations on the Wahluke Slope
during June; the mean activity density from I-131 ot this time was 5.6 x 1072
/uc/gram. ¥aximum measurements were on the ordgr of 1.8 x 10~4 po/gram. The average
cactivity density from -131 on the Wohluke Slope increased by a factor of 8 when
comparing these data to measurements obtained during the previous guarter, A four-
fold increasz was noted in the magnitude of deposition in the Rattlesnake Mountain
region where the average of 63 gamples waé 4.0 x lo'h‘pc/gram. Maximue measurements
in this region were 2.2 x 10~ pc/gram.

Based on the tendency of the general deposition pattern of I-i31 on vegetation o
to elongote to the southecst ond ecst, and on the determination of probable tra- - -
jectories for airborne waste emitted at Honford (HW-20502) off urea vegetation
sampling was confined to the southecst and castern part of the Btate of wnshingtogi
Surveys were conducted in this xoglon during May cnd June. The sampling wos gen-
erally confined to the vicinity of the residential orcas in this region; four or’
five samples were obtoined from the perimeter of the vorious communities. Table 11 -

summarizes the results obieined from these twe surveys.

A comparison of these data indicates an increase by factors of 3 to 5 oceurrirg

during the interval between the two surveys with the: most significant increases
noted in the reginn between Connell and Cheney, Washington.

The averege increase in the deposition of I-131 was & result of an upward
trend throughout the pericd; the measurements obtained during the early part of
April were comparsble to similar measurements obtained during Januery, Febriary,
and March of 1951. The first significant increase in the deposition of I-131 on
vegetation was observed towards the latter part of April; this trend continued

until the middle of June when the increase leveled off. A month to month breakdown

AL v
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TABLE 1T
. ACTIVITY DENSITY ¥ROM 1-131 ON VEGETATION
TS ORY AREA TOCATIONS
MY, JUNE, 1051

units of 1076 ne/oe

Location Mey, 1951 7/ . June, 1951
Maximum Average Maximum Average
- Waibsburg, Wn. 4 3 3 29
Dayton, Wn, 11 7 4o 31
Dodge, Wn, =<3 <3 39 30
Pomeroy, Wn. 8 3 33 29
Iewiston, Idaho - <3 <3 22 18
Uniontown, Wn. 7 6 3 39 o
Pullman, Wn. 10 6 46 32 -
Colfax, Wn. AR 6 50 43
Steptoe, Wn. 7 b 30 22
Wallula, Wn. 16 8 95 59 ¢
) Touchet, Wn. - 6 5 23 22 :
ul Lowden, ¥Yn. 6 y 30 29
Walla Walla, Wn. 2k 9 39 28
: Rosalia, Wn. 8 6 28 19
Spangle, Wn. <3 <3 31 27 ,
Spokane, Wn. 5 b 35 27
Cheney, Wn. L <3 L5 32
_ Sprague, Wn. b <3 bl 35
N . Ritzville, Wn. b 3 67 53
* Lind, Wn. 13 6 67 53
Connell, Wn. T L 83 62

ghowing the maximum and average activity density from I-131 detected at represente.
tive locetions in the environs is presented in Table III.

The over-sll increase in the deposition of I-131 in the environs vas pr_:Lum1"’_1’.’?&.3’;7T
due to a failure of ‘the silver reactors (See S&étion I) and may in part be due
the use of metal with short cooling times (Figure 1..)
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TABIE III g
. ACTIVITY DENSITY FROM 1-131 ON VEGETATION

units of 107" ne/gram

April 7 Hay June
Location Mawimm Average  Maximum Average Maximum Average
North of 200 Areas 58 12 430 55 210 38
Near the 200 Areas 520 - .55 1400 150 3600 380
Route 3 5500 1400 4200 1800 32000 9500
200 West Gate Loo00 1500 34000 4600 L2000 15000
200 Bast Tower j#16. Lo 130 " 12000 T60 30000 850
Batch Plent 1200 k30 22000 1500 18000 270
Meteorology Tower 150 93 3000 1200 4000 1600
South of 200 Areas” 73 36 270 inn 2300 160
Richland 52 21 340 45 2400 99
Pasco Environs 38 15 220 50 200 62  _
Kennevick Environs 66 20 220 3k 120 40
Benton City 30 16 61 30 7L 38
Richland "¢" 10 6 69 24 31 20
Hanford 18 11 180 X 300 90
200 East Area 270 81 780 . 270 980 400
200 West Area 1900 350 62000 12000 1200 350
Redox Construction Area 1500 380 5200 800 5600 1900
Wahluke Slope = ———— et ———— 1
Goose Bgg Hill 430 93 500 100 2600 800
Rettlesnake Mountain 110 L5 61 27 22000 800

Analysis of the measurements sumarized in Tables I and II indicate that the
maximun deposition was observed in nearly the identical points that mexinum meas-
urements have prevailed in the past. The average activity density from I-131
exceeded 2.5 x lo"glpc/gra.m over an area about 2 miles long.snd 1 mile wide in
which the 200 West gatechouse was approximately the center polnt. The maximum
activity density noted in this region was 6.2 x 10*2/pc/gram in a sample obtaine
immediately lnside the 200 West Area gate; the average activity density based on
64 samples collected from this location was 5.0 x 10'3/po/gram. Daily samples

ohtained from a location approximately iOOO feet duec eapt southeast of the 200 West

gatehouse averaged 6.9 x 10"3/pc/grcm including a moximum messurement of 4.2 x 12

)pc/gram. The locicion and extent of this meximum deposition arca may be appraised;
by reviewing Figures 3 through 6 which portray the estimated distribution pattern
of the activity density from I-131 on vegetation for the months of April, May, and

June, and for the over-all guartexrly period. As indicated on Figures 3 and 5,
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the size of the arsa in which the activity density exceeded 2.5 x 10“3/pc/gram

increased nearly two-fold between April end June. Significant increases were also
noted when comparing the size of the area in which the activiy density exceeded

]
1.0 x lo“*/pc/gramx During April, the region in which the. activity exceeded 1.0 x

]

lO'q/pc/gram weae essentially confined to the two éeparationvazeas; the elongated
region which this magnitude of activity existed was extended 9 miles to the south-
east ering May and 25 miles to the east during June. The letter extention included
the comwunity of Eltopia.
The majority of the vegetation samples collected from_ the locations discussed
above were also analyzed for the activity density from non-volatile emitters. A
review of these results (summerized in Table I) indicate.that the activity density 1
from non-volatile-emlitters was not significantly diffzrent from that noted during
the period January, February, and March except in icolated sampling locations in the'“‘*
immediate environs of the 200 Vest Area. The latter locations include the 200 West
Area gatehouse, nearby Route 3, and several spot locations inside the 200 West Axea.
. At these locations, the activity density from non-volatile. emitters averaged between{
1.0 and 3.9 x 10"% c/grem; the average during the previous quarter was on the order,
of 4.5 x 10‘5'pc/gram. These increases may have been associated with the increasgi -
operating sch;dule at the 200 West Avea, It was interesting to note that those
locations showing the higher activity density from non-volatile emitters were nearly 74
identical to the locations showing the higher depositicn from I-131. Guo a month tg =
month basis, the activity density from non-veolatile emitters indicates an upward
trend; higher vwlues were obtained during the latter part™of the quarter.
The activity density from non-volatile emitiors on vogetation collected around
the project perimeter such as Prosser, Kennewick, Mesa, and Ringold; indicated the
; mean activity density to be in the range of 1.0 %o 2.0 x 10“5/pc/graﬁ. As theee
valuév-vnye not significantly diffcerent from the detoctidn limits of the analyscs
(1.0 x 10'5’§;/g£;m) the determination of the activity dehsity from non~volatile
emitters on/samples collected at romote locations in the eastern part of the State of

Washinﬁﬁ wvas not performed during the pericd,




- o DRSS -

During May, a number of sanples obtalned from random locations in the immedista.

environs were analyzed for the activity density from alpha enitters by the éthggi
extraction pethod (HW-7002.) The sctivity density from elpha eniteers in these —
sanples was negligibie in all cases (less than 2 &is/min/gram.) Altbhough all
Individval results vere essentlally belovw the detection linits of thls type of
anelyses, & statisticel comperison of the average of all samples collected fronm
within the 200 Areas with the averege of thosz saurles collected at Richland was

nade and 4id not show a significant differenca,

SECTION I

(Please refer to Figures 3, 4, 5, and 6.)
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SECTION III . .

s e [ SSE]

The magnitude and extent of radioactive contamination in the atmosphere at

locations on and adjacent to the Hanford Works was deteymined by employing various
types of monitoring devices., The bulk of the information was obtained from fixed

Victoreen integrons, porteble detacheble type ionization chamvers, air f£iltering

devices, and air scrubbing monitors. The equipment was operated at fixed locations
in and near the Hanford Works operating areas and in the residential areas around

the project perimeter. In general, 2 or 3 units were employed in the operating

areas and ore unit was meintained in each of the residential areas. The fixed
monitoring stations were supplemented at intermediate locations with various types
of portable instrumentetion and filtering devices. Several air monitoring stations
were operated at remote locatlons in the States of Oregon, Idaho and Montena, for
the purpose of evaluating background and to aid in identifying the source of activ-
ity which maey Qriginate at locations other than the Hanford Works. Maps showing
the locations of the various types of monitoring eguipment may be referred to in a
previous document of this series (HW 21214%.) The results obtained from the various

methods of monitoring are presented in tabular form along with discussion of the
methods and trends observed during the present period.

The average dosage;rates ag determined by evaluati;g realings from fixed Vic-
torgen integrons at representative locations in the immediete environs for the
period April, May, and June, 1951 ig presented in Table I.

Average dosage rates at all locations except Riverland and Richland were well
within the ncrmel range of fluctuation expected and were comperable to the averages
observed during the previous quarter. The higher readings recorded at Richland and

Riverland werc due to the inclusion of several qﬁestionable values which were

. believed due to faulty instrumentation at these locations. On e month to month

basis, the onity trend ngticed when reviewing the data represented the values al the
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TABIE I
AVERAGE DOSAGE RATES AS MEASURED BY VICTOREEN INTEGRONS
APRIL, MAY, JUNE

1951 o
units of mrep per 24 hours

No. of — Quarterly
Tocation units April ggg _ June Aversge
lOO'B Area - 3 0."" OQh 008 005
100-D Area 3 0.2 _ 0.2 0.2 0.2
100-F Arca 3 0.5 0.2 0.3 0.3
100~-H Area 3 0.4 0.6 . 0.5
200 West Arca 2 0.1 0.1 1.5 0.5
200 East Area 3 0.1 0.2 0.3 0.2
Riverland 1 1.1 2,3 7 0.9 L.b
300 Ares 1 1.k 0.4 0.6 0.8
Richland = X 1.8 6.9 _ 1.3 1.3 )
Pagco 1 0.2 0.4 0.3 0.3
Benton City 1 0.1 0.1 0.3 0.1
North Richland North b1 0.6 0.k 0.2 0.k
North Richland Sou*bh 1 0.7 0.9 0.3 0.6
Hanford 1 0.5 T 0.3 T 0.1 0.3

¥ Individual readings were ootained for each © hour interval throughout the period,f

these readings were accumulated. to determine the average dosage rate during
the period.

200 West Area where the monthly average dosage rate increased from 0.l mrep/day
during April to 1.5 mrep/day during June. This increase was directly associated
with the reduced efficiency of the silver reactor in the off gas line at the 200
West Ares during the month of June (Section I.)

Detachable "C" type chambers were exposed &t each of the integron monitoring: .
stations in the operating areas for the purpose of confimming any significant inte-

gron reeding, ‘Two chambers were used at each installation; the radiation level was

detexmined by evaluating the reading which indicated the least discharge. Table IT.

sumarizes the results obtained from these measurcments:

TABLE II
YER D .A.ACEF\BIB IONIZATION CHAMBERS |
APRIL, MAY, JUNB
] l -
Units of mrgpfper 24 hours Quarterly

Iocation April Average
Within 100-B Arde - R 3 —'6'.‘33‘“
Within 100-D Area .

Within 100-F Axca 0

Within 200 West Arca 0

Within 200 Beast Area 0
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A review of the above data indicates that the aversge values tovulated for the
individual. months and jk;he quarterly period were not significantly different than
those obtained from the integron readings. A further comparison té the results of
similar measurements obtained during previous periods indicates no significant
trend of change. The bulk of the readings during each of the past 2 guarterly
periods were within the fluctuation of natural background _(0.3 to 0.5 mrep/da.y.)

The air radiation levels at intermediate locations between the Hanford Works
operating areas and the residentiel communities around the project perimeter were
determined by evaluating the readings obtained from detachable M and S type loniza- ‘
tion chembers placed on small wooden stands about 5 feet above ground level. Again, .
two chambers were used at each location. and the minimum reading was evaluated in
a menner similar to that described for the "C" type ionization chambers. A sum-
mery of the radiation levels measured in this manner is pregsented in TPable ILXI. 7

The air-borne radiation levels increased at all monitoring locations within a
5 mile radius of the 200 Areas during this perloed. :.Indications of this increase
during the early part of April at locations immediately outside of the 200 Areas
such as Route 48, Mile 2.5 and the Redox Construction Ares, whexe the average dosage
of 1.6 mrep/2h hours measured during the month of April, represented a significant
increase over the March average of 1.l mrep/24 hours. BSmall increases were alsc
noted in April at more distant locatlons along Route 4, Route 11-A, and at the
Bateh Plant. The data obtained during the month of May show that these small
increases were actuslly the Pirst indications of an over-all increase in ra.di‘ation_
level throughout the immediate environs of the 200 Arcas; readings at many of the
locetions averaged between 2.0 and 3.0 mrep/24 hours during May and June end in one_
extreme casc averaged 5.4 mrep/eh hours. ‘The latter value was measured inside the
military encempment (PSN 330) which is loceted southesst of the 200 East Area and
apparently is in the path of atmoapheric activity which originates from each of

the 200 Areas. - The initial measurements inside PSN 330 Were obtained from M type

ionization chambers; these readings were supplemented with § type chamber readings
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TABLE III

RADIATION IEVEYL, OBSERVED WITH
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T DETACHABLE IONIZATLON CHAMBERS

Locution

100 Areas & Bnvirons
Route 1, Mile O
Route 2N, Mile 10°

APRIL, MAY, JUNE

Route
White
Route

oN, Mile 5
Bluffs -
11-A, Mile 1

Hanford 614 Building
Intersection-Rt. 1 & RL. LN.
Hanford 101 Building

100-H Area
P-11 Avrea

Within 5 Milec

of 200 Tagt Area

Route 48, Mile
Batch Plant

6

Route 11l-A, Mile 6

Route 3, Mile 1 -

Meteorology 200' -

Route 48, Mile 2.5

Redox Area

Route 45, Mile k.5

Semi-Works 71 .

Semi-Works #2

200 Pest PSN 300%
PSN 310%
PSN 320% -
PSN 330% §m)
PSN 330% (s)

Within 10 Milés of 200 East Area

_Route 4S,
-Route 10,
. Route .10,
Route 28,

Mile 10
Mile 1
Mile 3
Mile %

Near 300 Area
Route 48, Mile

16
227 :
North
South

FAPOLR R Ly

Route 43, Mile
North Richland
MNorth Richland
300 Area

Outlying
Richland —

Benton City

HW-22313

1951
Units-mrep per 24 hours
April  May
0.46 0.48
0.41 0.49
0.38 0.39
2.40 0.37
148 0.51
0.36 0.60
0,41 0.36
0.h2 0.hk2
042 0.37
0.43 0.4
0.97 T1.35
0.58 0.69
0,66 _0.79
0.54 “3.h8
0.69 1.29
1.63 1.99
1.63 1.45
1,22 1.05
1.27 1.76
1,19 1.77
——— 0.48
——— 0,51
S— 0.3
~re 2.45
0.95 1.63
0.67 0.59
0.95 T 15T
0,80 1.5
174 " 0.86°
0.4 0.h3
0.ld 0.38
0.52 0.35
0.34 0,36
0.43 0.h2
0.48 A5

- __ Quarterly Group
June Average  Average
0.51 0.48

- 0.35 .42
0 . 3_8_ O . 38

- 0.37 0.38
0.68 0.89
B 041 0.46
0.37 0.38
0.h41 0.42
0.36 0.38
0.48 Ol
To2,1h 1.49
1.86 1.08
1.3 0.94
2.57 2.30
1.73 1.24
2.79 2,15 N
1.62 1.57 X
2.48 1.58 o
2.05 1.69
2.75 1.90
0.55 0.52
0.84 0.68
0.91 0.67
1.05 1.75
5.42 5,42
1.37 125 - T
3:38 . 0.88 A

. 1% P -2 )
0.77 L2
0.77 0.56 L
0.78 0.54 0.62
0.52 0.46 ’
0.51 0.50
0.51 0.45 -

20 0.38 0.48

*
period,

EUSFE

Monitoring facilities werce established in Lhese Military Encampments during this
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during the latter part of the quarter because the M type chambers were found dig-
charged after exposure periods which were in excess of 24 hours. The readings
from egch type of monitoring are included in Table IXI. Many of the chambers were
found completely discharged during the quarter; the average values summarized in
Table III do not include any appraisal of the date which accompanied dischargzed

chambers,

The over-all increase mentioned above was barely noticed at monitoring stations

located over 5 miles from the point of emission; the average radiation level at
four stations located within 10 miles of the 200 Areas was 1.0 mrep/2% hours az .~
compared to an average of 0.9 mrep/24 hours during the previous quarter. There was

no apparent increase in the radiation level neer the 300 Area, near the 100 Areas,

or in the residential commmities of Richland and Benton City.

The activity density from filterable beta emitters in the atmosphere was deterw
mined by counting the deposition on small discs of CWS #6 filter paper through
which an air flow of 2.0 or 2.5 cfm was passed over a period of one week, Thin
mica window counters were used; the filters were allowed to decay for 2 or 3 days
previous to counting to allow decay of the daughter products of Radon and Thoron.
Table IV summarizes the results of measurements cbtained in this menner during the
pexriod.

A review of the dats summarized in Table IV indicates that an over-all incre
occurred in the mean activity density of filterable beta emitters in the afmosbhé?
during this period. Again, this Increase appr§achéd»significance at many of tﬁé
stations during the month of April after which date the average activity density
continued to Increase with a general leveling off noticed during the latter part of .

June. Meximm measurements were noted at the 200 West Arca gatchouse where the

a2 one week period during which the activity density averagsd 1.3 x 10-9 uc/cc.
The quarterly average in this location represented an increase by a factor of 60

when comparcd to the mean measurement during January, February, and March,
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TABIE IV _ | ~
AVERAGE FIITRRABIE BITA EMITIERS IN AIR
APRIL, MAY, JUNE

1951

BUTA EMIUTERS - AVFRAGE ACTIVITY DENSITY x 10™* nefec
Quorterly Foximum

Iacotion . April Muy June Averagen Weeklg
200 Areas & Vicinity - B —
200 Bast Southcast 32 156 . 163 120 365
200 East Tower #16 112 30k 309 281 903
200 Bast Semi-Works 215 525 903 5h8 2538 -
200 Vest Tower #4 81 99 4h ‘6 186 .
200 West Gatehouse 204 T 20021 2887 ) 9718 130298
200 West Redox Area 179 188 206 197 610
Gable Mountain 38 5 88 65 2l3
200 Fast Tower /115 61 353 Cos000 1 . 308 11304 -
100 Areas & Vicinity o _
1060-D 57 3 Cok3 T 56 . -
100-H S o7 118 57T T 83 281
Hanford 101 Building Lty 65 21 - T 272
Henford 61k Building a8 h3 70 - Wy 99. =
White Bluffs - 30 Wy 7L - 49 171
300 Area 614 Building 36 30 5 57 327
Outlying - o L .o o
Richland 20 85 o 5l 314

. North Richland 2z 151 6 110 . 581
Pasco = 18 .60 . 62 L3 265
Benton City ~ 16 10 33 . 19 5h
Riverland = 23 25 v - .2 67

Smaller increases which were within a factor of 2 when compared to previous meass |
urements were noted in residential areas at the project perinmeter; maximum concea;ié

trations in o populated region were observed ot lNorth Richland where the uverage

s =1
over the threc month period was 1.1 x 10712 }.lc/::c.
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The increase in the activity density from filterable beta emitters was asso«
ciated with the increased aerosol concentrations which occurred when the silver
reactor in the off gas line at the 200 West Area failed. The effect of the latter
itenm tended to be more pronounced at nearby locations such.ag 200 West Axrca gate-
hows e and the random fluctuation observed at more distant locations was apparently

associated with the meteorological conditions during the time of emission.

Supplenentary evaluations of the activity dcasity from filterable beto emitters ;
were oblained by Gounting the small filters from the dual air monitors operated in
the 200 Arcas and et 3 levels of the Meteorology Tower. The results from this pro-
gran indicate increcases in activity density comparable to those noted at the air
monitoring stations listed in Table IV; again, maximum mcasurements prevailed during
the month 3f Moy at all. locations. One of the filters removed from the dual unit
operated near the: 200 West Area gatchouse showed an average activity density of
3.0 x lO-gépc/cc over a one week period during Msy., This was the highest measure~
ment obtained from thils type of monitoring during the period. Data obtained from
3 stotions 3.oc.at‘ed on the Meteorology Tower indicated that the higher concentra-
tions prevoiled at ground level; average values at the 200' and 400! levels were
lower by a factor of 0.5 when compared to ground measurements., Toble V summarizes

these dats on a menth to mcnth basisa.

.
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TABIE ¥V _
) AVERAGE FIL(ERABLE BETA ACTIVITY IN AIR
DUAL UNIT AIR MONITORS
APRIL, MAY, JUNE
1951 _ _ -

Bete Emitters ~ Activity Demsity x 10" yo/ec
Quarterly / Maximu

Iocation April May June _ Average Weekly
200 VWest East Center 1 238 45082 5341 21452 302251
200 West East Center #2 133 1082 1088 _ 817 3448
200 East Southeast 55 497 214 V 27k 2011
200 East Southeast #2 239 816 = 166 7 u3g 3740
200 East Bast Center #1 - 410 ng h15 1279
200 Fast East Center #2 - 538 263 352 625
200 East 2707 EA Bldg. #1 243 3032 kos - 1485 15986
200 East 2707 EA Bldg. #2 26k ko1 356 349 1154
Meteorology Tower® )

Ground level 22k 1099 609 . - 786 . 3063

200! level. _ 129 . 778 291 B koo 1989

L00' level 97 660 312" = hh3 2126

During the latter part of the quarter, a program wes inauguraxed'to determine
activity density in air from alpha cmitters by counting the smell filters obtained
from locations summarized in Tables IV and V with standard alpha counters. Count-

. ing corrections include 52 percent for counter geometry and a 50 percent "efficiency’” .
factor to correct for losses from self - ebsorption. Preliminary measurements indi- ,
cate negligible activity fram this source in the environs as only 4 locations had
an average obove the detcetable limit (8 x 10'15/uc/cc) of the analysis. A summary
of the results of the measurements performed during this period is presenteduin
Table VI, o o

The measurements shown in Table VI indicate that trace gquantities of alpha
emltters may be found In the immediate environs of the 200 Arces; however, the
locations which indicated positive averages were weightoed considerably by one or
two positive measurements which were on the order of megnitude indicated in the
moxXimum column cbove, Statistical appraisals of trends or changes in respect to the
above measurements were not made bacouse previous date represented gpot checks per-
formed during periods in which detectable guantities of alpha activity were believed

present in the atmosphere,
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TABLE VI - .
AIR TIITER MONITORS :
APRIL, MAY, JUNE

19521 15
Alpha Emitters « Activity Density x 10
Location - ) . Number pe/ee
Samnlas Moxdimum éxgragc:'

200 Bagt Southeost 6 12 . <O
200 West Tower #h4 6 9 ) <8
200 Bast, Semi-Works 5 10 <8
200 Rast, Tower #16 6 10 <8
Gable Mountain 6 <8 78
Richland Z 6 <8 <8
Pasco 6 9 8
300 Area 6 <8 <8
100-D Area 6 12 <8
200 West Gate — 7 10 — <8
Benton City 6 -8 - 8
Hanford 614 Building 6 <8 <8
White Bluffs . 5 <8 <8
North Richland North 6 <8 -8
200 West Redox Area 5 127 31
100-E Area 6 210 11
Hanford 101 Building 6 23 o <8
Riverland 6 <8 ~.8
200 Fast Tower 7“15 5 10 - ’ <8
Meteorology Tower Ground level 5 B § - 9
Meteorology Tower 200! level 5 <8 <8
Meteorology Tower 400! level 5 -8 <8
DUAL MONITORING UNITS: _ S
300 West East Center #1 T 32 i3
200 West Bast Centex #2. K 13 <8
200 Bast Southeast 1 6 23 Z8
200 East Southeast 32 6 -8 - <8.
200 East 2707 EA Bullding #1 6 8 - <8
200 Eagt 2707 EA Building #2 6 ~8 - <8
200 East East Center #1 4 <8 <8
200 East East Center #2 b .8 . <8

Specific determination of the activity density from I-131 in the atmosphere .
wag accomplished by passing air (2 cfm) through a caustic scrubber solution placed.
in sexies with a small filter and a motoair pump. The results obtained from this

type of monitoring for the period April, May, and June, 1951 are summarized in
Table VII.
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TABIE VII S=
- AVERAGE ACTIVITY DENSITY OF I-131 DETECTED IN SCRUBBERS
APRIL, MAY, JUNE
1951
Activity Density x 1012 pc/cc»
/ B Quarterly Maximum
I Location i April May June Average Weekly.
200 Areas & Vicinity . . ,
200 East Southeast 8.4 22,0 110.5 45,0 338.2 .
200 East Tower #16 37.8 248.8 240.0 170.3 2k15.1,
200 West Gatehouse 54,2 750.6 559.1 477.3 3313.0
Gable Mountain 1.6 8,1 4,9 Sel 13.4
Qutlying Locations . o o e
100-K Area 0.5 2.9 15.9 6.2 3h.h
300 Aree _ 0.7 23.6 10.3 12,5 65.9
Richland . 1.1 L.y 5.7 3.8 0.1
North Richland 0.8 8.9 20.0 8.0 38.2
Benton City 0.6 2.1 6.3 2.6 10.6 .

Significant increases were noted in the activity density from I-131 in the
atmosphere at all monitoring locations during this period. These increases were on

. the order of a factor of 50 at locations in the 200 East and 200 West Areea and

ranged from & factor of 4 to 30 at locations around the project perimeter and in
residential arees. Maximum messurements prevailed st the 200 West Area gatehouse

where the average activity density over the thiee month period was 4.8 x 10°10

}uc/oc ineluding one exceptionally high measurement of 3.3 X 10“9/pc/cc. These

values were observed in the same general region that indicated the highest activity

density from I-131 on vegetetion (See Section IIf.) Higher measurements occurred
during the month of May and early part Qf June when the silver reactors in the off .
gas line from the 200 West Area dissolver were not operating properly.

Maximum measurementa obtalned in residential areas such as Richland and Benton
City (1.0 x lO'll/pc/cc over a one week period) represented increases by a factor
of from 5 to 10 vhen compared ‘o meximum readings obteined during the previous
quarter, A more detalled summary and evaluation of the trend of the activity
deneity from I-131 in the atmosphere during the period from Scptember 1950 through

June of 1951 may be referred to in a, separate publication (AW 21891.)
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A mmber of spot samples were obtained by using hand operated portable scrubbers -
at random field locations when the stack éases were observed to be looping toward
. ground level. These observations were usually sssociated with adverse mete,orologica
conditions and in genersl were confined to the area within a radius of 3 miles of
the 200 Ares stecks. The averege cotivity density froem I-131 in T portable ac,ru‘“
ber samples obtained during this period was 3.0 x 10°8 ),tc/cc. Thirty-two samples
collected during May averaged 2.2 x 10-8 )xc/oc and 46 samples collected during Juie
averaged 3.7 x .'LO"§ ).xc/cc. Moximum measurements obtained from this type of monit-
oring were on the order of 1.0 to 2.0 x 3;0‘7 c/cc. Sixty of the sevenbty~one
samples showed values in excess of 3 x 10-9 }m/cc.

Sixz evaluations of the activity density fi;om I-131 in the atmosphere were
obtained ov:r intervals of one or two hours by employing mobile equipment at random.
£1eld locations during periods when peak emission was observed. The average activity
deasity from I-231 in these samples was 7.9 x 109 /w/cc with moximum measurcments A
on the order of 3,3 x 1070 }xc/cc.

The small filters obtained from the locations listed in Tables V, VI, and VII
vere radicautographed for the purpose of determining the mumber of radionctive
porticles In the atwosphere. These filters were exposed to type X X-ray £ilm for
168 hours, after which time the number of rediocactive particles wos determined by
counting the numwber of darkened spots on the developed film. The filters were

roadicautographed approximately one week after thelr removal £rom & location.,

Teble VIII sumarizes the results obtained from this type of measurement.

A review of the data swumarized in Table VIII indicates that with the excep-
tion of a few isolated locations the average number of particles in the atmosphere
during this guarter wos not significantly different from the avercge noted during

. the previous threc month perlod. The loatter fact was unexpected since the number of
rorticles in the almosphere during the period Januery, February, and March was con-

siderably higher than normal due to the Nevada A bowb tests (EW 2082Q0) The higher

concentrations observed during the current period do not seem to be ldentified with .
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TABIE VIIT.
PARTICIE DEPOSITION - SMALL FITAERS

. Units of 10-3 perticles/meters
APRiL, MAY, JUNE B
: 1951

Total Volume Second First

of air guartc piarter
sampled - = 1950 1950
Toecat ion__ _ md Avril w June Average Average
200 East Arean ‘ -
Bemi-Yorks ° 7773 22,0 10.0 25.0 20.0 11
200 East Tower #15_ 7708 10.0 7.2 18.0 13.0
200 ESE Decade Filter 6229 k.0 8.8 9,2 ) 17.
200 ESE Twin Scaler #1 3600 10.0 4,8 24.0 14,0 15.0
200 ESE Twin Scaler #2 3787 10.0 1.8 33.0 17.0 11.
2707 BA Twin Scaler #1 3629 3.7 1.9 1ik.0 Tk 25
2707 ¥A Twin Scaler #2 4050 11.0 6.5 33.0 19.0 19,0
200 East Tower #16_ 6169 17.0 R 24,0 17.0 .0
200 Vest Areca . _ ,
200 West Decade Filter 6707 19.0°7 12.0 16,0 16.0
200 West Twin Scaler ;i 3300 30.0 16.0 23.0 2k 0
200 Wost Twin Scaler #2 48Lo 19,0 18.90 30.0 £23.0
Redox Arce 7017 1.h 1.4 5.0 2.9
200 West Tower #i4 . 6849 23,0 3.0 7.0 12.0
200 Area Envirous _ ) .
Gable Mouutain Decade 6825 6.2 6. 4.6 5.5
Banford 101 Bldg. 7658 6.6 1.9 350 3.9
100-H SE 6724 T.7 b, 6.0 6.1
100-D 8375 7.3 4.7 3.6 5.1
. Hanford 614 Bldg. 7734 7.8 1.9 3.2 4.5
White Bluffs ) 8533 k.9 1.9 5.0 k.2
300 Area 6858 4.8 2.9 4,5 4,3
Meteorology Tower A - L
Ground level 5068 * 7.6 17.5 13,0 .
Meteorology Tower 200! 5639 * 6.7 33.0 £23.0
Meteorology Tower 400! 5747 * 9.3 11.0 10.0
Adjacent to Environs A B
Benton City 6143 8.2 L9
Pasco 614 Bldg. 7975 2.1 09 1.3
North Richland North 6852 740 259 9.8
Riverland auil 8.9 2k “h8
Richland _ 6211 3.1 2.5 3.8
Dual Units - i,
EEC Dusl Monitor #1 1079 % ¥ 5k 0
EEC Dual Monitor #2 1384 *¥ *% 1%.0
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ony pal;'ﬁu}ar location, In generasl, the results obtailned during the month of Jung, :
were consigtently higher than those obtained during April and May., A more detailed
appraisel of the number of radionctive particles in the atmosphere may be obtained
by reviewing the results ovaluated from air monitoring units esteblished for the
spocific purpose of- deteymining poarticle concentrations. The laotter units are
cporated at many locations on the site and at remote locations throughout the
neighboring states. - These units operate at an nir flow of 2.5 or 10 cfm and cwploy
type 6 CWS filter paper as their filtering media. The exposed surface orea is

6.3 square inches in the smoller volume and 23.5 for the 10 cfm filter, These T
filters were radiodutographed in a manner similar to that for the small air filters
discussed above., A summnry of these dato is presented in Tables IX and X,

The everage murber of particles in the atmosphere At locations summarized in
Tables IX and X dozs not reflect the magnitude of difference expected botween the
two quarterly periods when considering that the values for the first quarter were
higher than normal duc to causes other thnon operction at Innford (HW 20810,) In .-
some instoances, the current velues were higher than those noted during the first
quarter; however, the increases oppear at rondom locotions and do not define the
source of ecmission for these particles, indicating a possible source other then
the Honford Works, The latter fact is confiymed when reviewing the number of
porticles in the atmosphere at remote locations in the Stotes of Washingbon, OFego:
Idoho, ond Montono where rormol levels are'on.the,qrﬁéﬁﬂbfllﬁss then ‘1,0 particle/
neters, Also, o comparison of the averages noted at Roise, Rizmqiﬁigéllg,‘and: A
Lowiston with those observed at various elevations on the Metecroiogy Tower show -
no significont differcnce botween the group avernges; similaxly, o comparison
of avernge values obtainsd at remote monitoringvstations with the average volue at .3
Richland does not show o significant difference. A detailed eppraisal of this data
is currently being summarized in a special document which includes the resulis of

decoy studies, absorption studles, ond chemical enalyses (HW 22072.)
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. TABLE IX_ .
SUMMARY OF PARTICLE DEPOSITION
ATRIL, MAY, JUNE _
. 1951 -
Units oo 1073 particles/meter3

Location _ _Total Volume : Second Pirst
‘ “of alx ’ o = - Quarter Quarter
sampled o Averages Averages
m3 April C May 77 Jue 1901 1951
200 Bast & Vieinity B =
270k Outside 71339 10.0 15.0 13.0 13.0 16.0
H. I. Garden - 8765 22,0 16.0 31.0 26.0 23.0
BY-SE 6576 150.0 36.0 16,0 83.0 133.0
BY-NE 8600 36.0 8.5 = 21.0 20.0 30.0
"B" Gate = T3k2 18.0 14,0 25,0 20.0 26.0
222-B Qutside - 5371 ~100.0 36.0 ~ 30.0 T B2,0 0 540
2701 Outside = 6830 D V-0 o B £ o = 2N 18,0 2k.0
2704 Inside 8761 11.0 16,0 1170 12.0 26,0 _
221-B - 672 17.0 43,0 32.0 28.0 49.0
222-B Hall 8762 . TL.0 165.0 1200 110.0 oly,0
222-B Laboratory §060 . 1100.0 2900,0 90070  7820.0 650.0
2701 Inside . Te86 - 17.0 - 8.5 17.0 15,0 31.0
200 West & vicinity
2701 outside 1507 28.0 57.0 22,0 35.0 21.0 -
. 2722 ‘ — 7956 36.0 42,0 25.0 34.0 28.0
" Gate — 5528 67.0 32.0 75.0 7.0 3k.0
222-T Outside = 71323 1k0.0 110.0 89.0 120.0 k7.0
231 R To o i A & S1 ¢ S - JA 640 28.0 4h,0
South Guard. Tower — T76% 9.6 6.0 8.8 11.0 22.0
West Guard Tower _ 8102 9.6 1%,0 11.0 11,0 30.0
2701 Inside - 6949 2k.0 33,07  23.0 _ 26,0 46,0 %
272 = 7742 18.0 ik,0 0 12,0 15 15.0 °
200.7 Eall - 8912 o200 0 86.0 100,60 95.0 79.0 -
222-7 Laboratory 8755 680.0 3%0.0 © - 270.0 430.0 370.0
Meteorology Tower
37 38083 _ k.8 9.8 _ 5.7 5.3 28.0
50 ~ 39083 2.7 6.1 5.8 4.3 33.0
100? 34588 ke 6.6 5.9 k6 21..0
150°* A 27126 5.8 503 5.0 5.5 30.0
200! _ 27T o " 15.0 7.1 10.0 37.0
250! ) 25058 4.9 6.9 . 9.0 6.1 23.0
300! i} 23218 6.6 7 3.9 B.h T 5.9 34,0
350! _ 23222 hob 4,1 6.0 4.8 37.0
400! 7968 * 5.2 6.5 6.0 b5,0

% This unit was taken out of service to allow instellation of scaler unit,
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APRIL, MAY, JUNE

SUMMARY OF PARTICIE DEPOSITION 'EEL ASS!EIEI
9 _

1951

Units of 1073 narticles/meter3 i

Locations Total Volume _ Second First
of air ~ Quarter Quarter
sempled : _ 1951 1051
Area Locations — - mo CApril May June Average  Average
100-B Area - 32045 3.1 3.6 k.9 4.0 9.2
100-D Area - 22780 71 15.0 39.0 16.0 9.7
White Bluffs . 22132 hh 0.8 L1 3.1 9.1
106-F Area 34255 9.0 3.6 7.3 6.9 k.o
300 Area T 32232 T 5.0 9.0 7.2 2,0 7
Iroster's Ranch 33915 6.1 1.8 6.4 5.1 10.0
Qff Area Locations -
Benton City, Wash. 33830 4.6 3.9 5.6 5.2 3.3
Pasco, Wash. - 31688 6.0 b7 5.1 5.3 7.8
Richland, Wash, 23154 * L1 91 6.9 2k, 1
Boise, Idaho = 2561 13.0 2.0 2050 15,0 13.0
Klamath Falls, Ofe. 8550 11.0 “40.0 15.0 20.0 5.0
Stampede Pass, Wash. 9487 1.9 3.3 3.7 2.7 0.6
Great Falls, Mont. 2721 *¥ 0.9 9.9 6.2 14,0
Walla Wallae, Wash. 117ik L9 1.6 11,0 6.9 20.0
Meacham, Ore. _ 38643 5 2.2 - 11.0 6.0 17.0
. Lewiston, Idaho 8249 h.6 3.3 14,0 3.3 24k,0
Spokane, Wash. 31586 5.3 1.k 6.8 4.8 16.0
- ¥  Thé measure:sents which represented this period were lost while processing.

%% The filtering unit was out order Aduring this

period. _

Four of tho particle monltoring filters from stationsTinside the T Plant at

the 200 West Arca were anclyzed by the LaF3 precipitation method to determine the

activity density from the alpha cmitters of plutonium.

Three of these filters

‘ghowed 15 dis/min/filter; the rcemainiag filters showed negligible activity.
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ar 3 o wems DEDLASOIFIED
RADIOACTIVE CONTAMINATION IN HANFORD WASTES

The levels of redioactive contamination in Hanford Wastes were determined by

evaluating the activity density from alpha and betavemitters in over 1100 samples
which were collected in the 100, 200, and 300 Areas. These measurements were
supplemented with readings obtained from portable instruments such as VGMs and
CP meters in the open waste zones and ot;'er the adjoining terrain. ' The results
obtained from this program for the period April, May, and June, 1951, are die-
cussed separately for the 100, 200, and 300 Areas.

100 AREA WASTES:

The activity density of alpha and beta emitters admittéd to the Columbia River
from the pile effluent water was evaluated by collecting samples at the outlet end
of the 107 basins in the five pile areas. The methods and technigues used in the
radiechemical analyses of these samples were identicael to those discussed in pre-
vious:documents of this series and outlined in the Standard Procedure Manual of
the Control Iaboratory (HW-20136.) These samples were analyzed within 16 howurs of
the time of collection, thereby minimiéing the application of exorbitant decay
corrections. Table I summarizes the results opbtained from anelyzing samples col-
lected during periods when the piles were operating,

TABLE I - T
RADIQACTIVE CON‘I‘AMINATION IN TEE 107 BASINS

DURING PERIODS OF NORMAL PilE OFERATION
AFPRIL, MAY, JUNE

151 -
Alphe Enmitters . Beta Emitters
Average Activity Density  Activity Density x 10 A
No. dis/min/liter o c/oc ,

location 'Samples - o = Maximum Average
100-B Ares 58 - L8 18 9.2
100-D Area 55 <3 13 6.6
100-DR Area _ 54 <8 - 21 8.7
100-F Area i 55 <8 ’ N 29 3.5
100-H Area - 51 <8 23 T.6
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A review of the data presented in Table I indicates that the average activity .
density from beta emitters in the effluent water remeined &t the high level reached
during the previous quarter. It was expected that the mean activity density would
approach 1 x 10“3/pc/cc as the power levels of the piles remained essentially the
same as that noted during the month of March, 1951. Smell increases in the activity
density of bete emitters were noted for short intervals during April and May and
were usually associated with power level chenges; these spot trends were not sig-
nificant when ccmpered with the balance of the data and in general, the fluctuaiion:
in values during the current period were well within the normal variation expected
foxr this type of saxmple.

The average activity density from alphe emitters in the effluent water was less -
then 8 dis/ﬁin/iiter at all areas. Trace quantities of alpha emitters were. detected
in isolated samples but were not confirmed by subsequent resampling; these included 73

g 78 dis/min/liter at 107-E in April, 4% dis/min/liter at 100-F and 35 ais/min/liter
at 100-E during May. The resamples mentioned sbove were not necessarily representa-
tive of the same composition as the first sample due to the interval required for B
the initial analysis.

Radiochemical analyses for activity density from the alpha emitter of uranium
indicated that all samples except one showed values less than 5/yg U/liter. One :

sample collected from the 107-F Area basin during June showed a value of 9Jfg u/
liter,

Two samples were collected from cach of the 107 besins each morth and analyzed
for the activity density from alpha emitters of polonium. The‘activity density from
this source was loss than 6 dis/min/liter in cach sample analyzed.

Several spot samples from cach of the 107 basins were anplyzed for plutonium

by the IaF3 method with the results frow these determinations showing negligible

activity from this source. : -
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Portoble imstrument surveyrs were conducted st the burning grounds in the 100-F

HW-22313

and 100-H Arcas during the gquarter. The readings obtained from VGM did not exceed
. normal background veriation at each of these areas,
Daily samples were obtained from the waste sump at the Biclogy Farm in the
100-F Area. The method of sampling at this location was changed during this period;

previously, one sample was collected prior to the flushing operation and one sample

was collected immediately after the completion of the flushing, whereas the current
sample represents a composite of samples taken from the sump throughout the 24.
hours of operation. These samples were analyzed for I-131 according to standard
procedures and technigues {(EW-20136.) '
The average activity density from I-131 in the Blology Farm effluent was 1.5
1072 )lc/cc 3 the maximum measurement was 5.1 x 10°% /'m/cc. The latter value was
exceptionally high for this type of measurement as the more usual maximum value
was on the order of 5.0 to 7.0 x 10'5}1c/cc. The amount of I-131 discharged to 1:119.~
river on a daily basis as determined from the average activity density in the
- samples and the metered volume of water used in the £lushing process ranged from
0.7 to 5.0 mc/da.y. This value represented a decrease from the previous quarter
when the daily emission was on the order of 7 to 8 ne/day. The current appraisal’
does not include & short interval during the latbter part of June when the meters
on the pumps were not cperating properly. B
Twenty~five sanples of Columbia River water were collected along the Benton
County Shore at the Hanford Ferry and analyzed specifically for activity density
from I-13%. The average activity density from I-131 in these samples was 1,8 x
10~7 /uc/cc with several individual seriples showing velues on the order of 4,0 to
5.0 x 10-7/.10/00. ; -

200 AREA WASTES:

- — a

Nearly 300 samples of liquid and solid material were collected from the open
waste zones in and near the 200 Arecas. A sumeary of the results obtained from the

radiochenical analyses for the activity density frem alpha and beta enitters is

T
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TLBIB 1T
RADTOACTIVE CONTAMINATION IN THE 200 ARPA WASTE STSTEMS
APRIL, MAY, TONE i A
1To51 T ;
LIQUID SAMPLES

Alpho Emitters Beta Emitters 7 =
Acuiv*ty Densgity Activity Density x 10" .
No. dis/min/iiter he/ec .
Location _ Samples Maximum  Average Maxirum Avergﬁg
T Swamp - . 39 76 ) .37 Yy,
U Swaunp 25 63 8 3.6 <1
Isundry Ditch - 26 79 21 .. - 23 3.3
231 Ditch 26 Ll 9 31 1
200 E "B" Ditch 36 18 <6 _ . _ 69 17
200 £ “B" Swemp 23 7 26 29 1.1
234~35 Ditch 13 80 8 L5 <L
200 E Retention Pond 48 16 6 .10 : 23 .
200 W Retention Pond 48 ST <6 = 16. 5,1
234 Retention Pond - 13 390 40 m——— ————
SQUID SAMPIES ctivity Dcnsi by x 105
dis/min/gran am -
T Swanp — 26 560 — 64 9,2
Iaundry Ditch 12 28 15_. 5.1 3.5
200 E "B" Ditch - 39 19 <67 —h80 95 .
200 E "B" Swamp 26 8 6 230 59
234-3% Ditch _ .13 460 140 6.8 1.9

With the exception of several isoleted cases, the resulis surmarized above
were not indicative of a significent departure from the magnitude of previous mease
urements. The activity density fron gross alpha emitters appears to be increasibﬁ
at the 234~35 ditch; the average activity density of 140 dis/hin/gram represents

‘about & 6 fold increase over the average during the previous quarter (24 dis/min/

gram.) All samples from the 234-25 ditch which indicated values 'in ekceds' 6f 8
dis/hin/liter were analyzed for uranium andfor plutonium, Severml of these sawples
indicated detectoble guentiticzs of plutonium on the order of . 10 %o 30 dis/hin/liter'
In one extreme case, when the gross clphe ectivity was found to be W57 dis/min/
liter, 90 percent of the sctivity wos defined es plutonium by the 1aF3 method

onplysis. Several spot samples of mud from the T swomp indicated also that the
activity density frow alpha enitters was -greater thon previously found; an increase

by a foctor of 5 was noted in this activity during this quarter,
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The activity density from beta emitters in the 200 Areas waste increased at

the 200 East Area retention pond end at the 200 East B dltch and swamp which receives
the retention pond water. On an average basis, the increases at the latter loca-
tion were not significant; however, isolated measurements which indicated values
on the order of 5 x 10”3 }xc/gre.m represented a two to three fold increase over and

above previous measurements, The activity density from beta emitters in the 200

Bast Arca yvetention pond showed a near two fold increase.

Portable instrument surveys were perforned on a weekly basis around the peri~
neter of the open waste aremss in the 200 Areas. Maximun radiation levels were
observed at the inlet of the "R" ditch in the 200 Noxrth Area where during April,
the dosage rate was 88 mrep/hr includ:ng 33 mr/hr over the mud along the edge of
the inlet. Readingz over the surface of the water in this saue region were 18
nmr/hr. Maximum readings obbained at the "P" ditch in the 200 North Area were 18
mr/hr. over mud and 28 mr/hr over the water. During the latter part of the quarter
the radiatlon levels decreased at tﬁe 200 North Area with the bulk of the readingé g
being on the orde;_‘_j of 5 to 10 mr/hr. Estinated average wa._t__fer levels in these
ditches at the time the surveys were completed were 6, 8, and 10 inches in theN;
P, and R ditches, respectively. '

Instrunent surveys at the West swanps and ditches in the 200 West Arca ‘showed'
the bulk of the readings on the order of background; however, the radiation 1eve1‘
in the inlet of the T ditch renged from 400 to 1600 c/m sbove background during
the latter part of the month of May, During the latter part of June, readings in
the same location were on the order of 250 ¢ /m aﬁove background, ‘

Maxirmm radiation levels near waste zones were observed at the B ditch in the
200 East Ares. VGM readings over mud near the inlet of this ditch approached
15000 ¢/m during June ond averaged tetween 1000 and 3000 ¢/m throughout the major
portion of the guarter. The results of the instrument surveys discussed above

represent selected locations in cach of the waste zones and do not necessarily
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. constitute the maximum radiation level in any case; access to meny of the sampling

locations previously used for this type of measurement was hempered by sn extremely
heavy growth of weeds and underbrush at the edges of the waste areas during this
period.

300 AREA WASTE:

A sumary of the results obtained from the radiochemical analyses of liquid
and mud samples obtained in the 300 Area waste pond is presented in Table III.
TABLE III .

RADIQACTIVE CONTAMINATION IN 300 AREA WASTES
APRIL, MAY, JUNE

1951 o
Beta Emitters Alpha Emitiers
Activity Density x lO7 Activity Density Fluorophotometer
Nos pe [ce dis/min/liter pg U/idter
Lecation Samples Maxim Average Maxinum Avexrgge jmm - Averags
014 Poud Inlet : L
Iiquid 9 12 3 28000 3200 25000 3600
New Portd Inlet . ‘ Co
- Iiquid n b 2 5600 2000 2900 940
300 Area
Waste Line 63 8h 7 45000 1600 8200

Activity Density x 100 Activity Density

gczg_r_am dis/min/gram }g UZE""“
014 Pond. Inlet N .

Solid 9 3.1 LT 14000 6000 T400:
New Pond Inlet B i
Solid T <1 <1 7800 20006 Th0 360

The only significant change noted when compering the regults sumarized above |
with similar measurements obtained during the previous quaiter was in the activity
density from alpha emitters in the old 300 Area pond, The activity density from
gross alpha emitters and from the alpha emitter of urenium increased in both the
liquid and mud semples; average values showed increascs approaching a factor of 2
and in the extreme case of mud samples obtained at the inlet, the average activi‘cy o
density from the alphe emitier of uranium increased 5 fold. This over all increase
in contamination level at the old pond wes associated with the fact that the volume

of 1iquid in the old pond had decreased to a point where higher concentrations pex
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volume became pronounced. The decresse in liquid volume was significant throughout
the entire period and during the latter part of the quarter the base of the pond

wus almost entirely exposed. The Operating Division purposely allowed the pond to

ary wo that they would be sble to resurface the base in a manner which would allow
more unifoxm and quicker scepage of the liquid admitted.

Sixty three scmples obtained directly from the 300 Arca waste line were analyzed
for the activity density of the alphe emitter of plutonium. The average activity
density from this sow ce was 27 dis/min/liter including a moximum measurement of
239 &is/min/iiter.

As 0 result of the drying of the old pond, & study wes undertaken to determine
the deposition and distridution of the activity density from alpha emitters at the
base of the pond.

Estimations of the distribution of the activity density from alpha emitters of
uranism and/or plutonium at the bottom of the old 300 Area pond were obtained from
the results of A survey completed on Moy 2k, 1951, These measurcments were per
formed in o mamner comparable to that of o simllar survey during December, 1950
(EW-21566.) However, the pond was dry at the time of the curremt survey, whereas
during Deccmber, the liq.uid‘ volume in the pond was cstimated to be on the order
of 5.5 x 106 gallons, A total of 51 core samples of qviud‘ were obtaincd from repre-
sontotive locations (Figure 7) across the surfoce of the pond base; these somples
werc obtained with a core sompler and represented the mud between the surface and

o depth of 3 inches. A representative 10 groam portion of this scmple was analyzed ‘_
by standard roadiochemicael methods for the activity density from gross clpha emitters
by the ether cxtreoction mothod and for uranium by the fluorophotometer nethod.
Estimotions of the nctivity density from the alpha emitter of plutonium were basecd
on the differcnce in the results of the 2 former onalyses. Previous surveys during

the last scvercl yeers have indicated that the gross alpho ectivity in this pond wes

duc to the corbinction of varying smounts of urcnium ond plutoniua with the former

usually the predoninont conboaminant. ™
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The results from the analyses for the activity density frem gross alpha emitters
indiceted that the average activity density was Sh0 dis/min/gram with maximum meas~
. urenents on the order of 2350 dis/min/gmm. In geéneral, the bulk of the measurements
indicated values less than 1000 dis/min/gram; however, the higher values (greater
than 10CO dis/min/gram) predominated in a confined region near the inlet and
exbtending northward to the far north bank.of the pond. The activity density varied
between 100 and 500 dis/min/grem around nearly the entire pond and minimum deposi-
tion was detected in the most central part of the pond where values on the order
of 25 to 100 dis/min/gram prevailed. An estimated distribution of the activity
density from gross alphs emitiers on the bottom of the pond is presented in Figure
B; the extent of the various contamination levels may be reviewed in respect to the
400 £t. coordinate identification. (Figure 7.)

The average activity density frow the slpha emitier of uranium in the 51 samples
was 350 dis/min/gram; again, maximum measurements were on the order of 2300 dis/
min/gram. As indicated in Figure 9, which shows the estimated distribution of the
activity density from uranium, the higher uranium deposition was somewhat removed
from the inlet proper and also accounted for the bulk of the activity in the region
of higher contamination. Again, the activity density was less than 500 dis/min/
gram over most of the area. The estimated distridbution of uranium may be compared

with the gross activity deposition by reviewing Figure 9 in respect to Figure 8.

Estimations of the amount of plutonium in the base of the pond as determined by
the difference between the results of the 2 former surveys showed that with the
exception of three small isolated regions; the activity density from this source
was less than 500 dis/min/gram. An epproximeted average showed the mean activity
density from plutonium to be on the order of 200 dis/min/gram; only two of the
saxples showed values exceeding 1000 dis/minfgrem; estimated distribution of this
activity is presented as an iso-map on Figure 10,

It is worthy of mention that the results @iscussed above were believed represen=

te.tive of the type of distribu‘bion e.t. the ‘base of the pond 'but were ot necessdrily &
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true quantitative evaluation of the activity density due to_the lack of means of
determiring the exact depth of the activity seepage in the soil. Three repregenta-

tive locations were selected for the purpose of determinig the extent of this seep~

age; the results obtained from the analyses of these semples indiceted considerable
veriation at depsht of 6, 12, and 18 inches. In all caseg, the maximum activity -
wos found at the surface with a general decreese in excess of a Factor of 2 occur-
ring between the surface and a depth of 6 inches. A comparable reduction in the
activity density was noted between 6 inches and 12 inchee; at 18 inches, the over
all activity density wes negligible when compared to the surface. The activity
Gensihy from gross alpha emitters in the three samples at & depth of 18 inches was

32, 54, end 19 dis/min/gram; the activity density from the alphe emitter of uranium
at this same depth was 29, 12, and 10 dis/min/grem.

SECTION IV

(Please refer to Figures 7, 8, 9, afd 10.)
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: OLD 300 AREA WASTE POND
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ESTIMATED DISTRIBUTION OF ACTiVITY DENSITY FROM

URANIUM ON BOTTOM OF OLD 300 AREA POND
MAY 24, 195!
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SECTION V »
RADIOACTIVE CONTAMINATION IN TEE COLUMBIA RIVER HE[:LASS !F!E

Radioactive contamination in the Columbia River was deteruined by cnalyzing

500 nol. samples of river water for the activity density of alphe and bete emitters

according to procedures described in previous documents of.this series (EW-1945k, )

Weekly samples were obtained from 20 locations tetween the upper source at 100-B

Area and McNary Dam, located approximately 100 miles downsirearm from the northwest

prerimeter of Hanford Works. The weekly sampling program was extended below the

Pasco-Rennewick area on a repetitive basis for the first time during this quarter,

wlth semples from Sacajawea Park, Potterson Perry, and McNary Dem. Background

evaluntions for beta emitiers which occur noturclly in the Columbin River and its

tributaries were obtained from saoples collected from the Columbia River at loca-

tions upstream to the . Hanford Werks, from the Yakims River at locations near the

mouth and several niles upstreom and from the mouth of the Snake River. Daily

control sampling wos maintained at the Benton County shore necr the Hanford Ferry
where nmoxirmm levels of contcmination have been detected in the past. The cross
sectlon dispersion ard éistribution pottern of the activity admitted fronm the 5
operating pile areus was also studied =t the Harford Ferry with weekly surface
sauples froa locations along each shore aud from the middle of the river.

Table I sumarizes the results obtained from the radiochenical analyses fof“-
the activity density from gross beta enitters at the weekly monitoring locations,
Quarterly averages, the mexinum measureoent obtained, and the averages of lest
quarter are gilven for comparison.

In general, the avercge activity density decrecsed at all mohitoring loontioné

during this period. This decrease was caused by a comparuble increase in river

ments was 1,890,000 gallons/second; the average during the provious 3 oonth period

was about 800,000 gallons/second. This chonge was comparable to that cbserved

during the seme 3 ronth period in previous years; however, the penk flow rate
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during 1951 (3,173,000 gallons/sccond) was lower than that obgerved duiing 1950,

Figure 11 summarizes the flow date during this period,

TABIE I B
AVERAGE ACTIVITY DENSITY OF GROSS BETA EMITTERS
IN THE COLUMBIA RIVER
APRIT, MAY, JUNE

1057
Activity Density x 108 -
c/ce Ma.xixmm# :
Location o / Inst Mersurchat:
April Moy June QLQr'er Quarter This

Average Aver Average AveY Average Q,uo.rter

Wills Rench - -5 4.%5' < 5& = %E" TS"&' i
100-B 181 Bldg. 8 <5 <5 =5 9
Allord Pumping Station T 9 19 12 7
100-p 181 Rlag. b5 20 22 29 65
100-H 181 Bldg. A 105 60 31 65 127
Below 100-H - 307 107 > 156 267
100-F 181 Bldg. 168 147 87 134 233
Below 10O~¥ Lo 183 83 206 367
Foster Ranch 102 L7 4o 62 98
Honford South Bank 586 207 140 275 388
Hanford Middle 370 140 78 192 283
Honford Noxth Bank 165 Tk 52 95 164
300 Axen 177 121 69 117 183
Richland 345 T2 61 95 164
Eighland Pumping Station F&101 71 3k 69 123
Pasceo-Kennewick Bridge == T : o
Kennewlck side ' 1323 I Lo 45 &0 82
Pasco side g4 57 39 63 90
Saco jovwes Pork b9 32 26 36 63
MeNery Dam , 28 . 24 22 25 49
Patterson . 22 19 16 19 32
‘Snoke River Mouth <5 < 2 <5 )
Yakimo River Mouth < < <t 4:5 28

* ALl maxinun rcsults wexe obtained carly in the period during low tiver flow,

A comparison of the values given in Table I with those obtoined during the
sapme 3 month period in 1950 indicated that the curxent measurerents are somevhat
higher. The increase in contamination was expected for the year 1951 and was
coused by the operation of the 100-DR pile which started up during October of
1950, Another contributing factor to the higher contaminction levels moted during
the present period was the fact thot the peak flow of the Columbia River was almcst

1,000,000 gallons/second below that of 1950, The wagnitude.of this increase may be .
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oppraised by roviewing Figurc 12 which shows the average values obtained at repre-
sentative locations for this 3 month period during 1950 ond 1951,

The results obtained from the radiochemlicel andlysis for the acetivity density
from alpha 2nitters of uranium and/or plutoniun indicated thoat this activity aver-
aged less then 6 dis/min/liter at all locotions throughout the period. An occa-
sional value on the order of 10 to 12 dis/min/liter wos obtained at several random
locotions; however, resamples from the same reglon did not confirm the initial
neasurenent in any case,

8ix spot samples were obtained from Bomneville Dam during the period. The
octivity denslty from beto emitters was less than 5 x lO”é;pc/cc in each sample =
analyzed. The nctivity density fronm alphe emitters in these same samples avercged
less thon 6 dis/min/liter.

on April 11, 1951, a speclal survey sinilar to that performed Auring Decembery,
1950 (AW-21566) was conducted to determine the reletionship between the distributiom 7
pattern of the radiolsotopes enitted from the 107-B effluent basin and the concen-
trations and turbidity of ferro-floc emitted to the river via the effluent line. e
The ferro-floc, accumulated at the bottonm of 2 filter basins in the 100-B Area, was
washed into the river in a controlled memnner., Duplicate sanples of river water
were taken acrosg the surface of the river at 2 locatlions and surface and depth .
sanples were taken at one location below the erea. The latter study was conducted
6 niles below the point of eniesion eand the surface studies were conducted at loca
tions .5 and 2.0 niles below the effluent vutlet, A total of 108 samples were
collected in duplicate; one serple was used to evaluube the sotivity density from
gross bete enitvers and the other sample was subaltted to the Technical Division
for the deterninstion of the turbicity and iron content, A series of sauples was
also collected &t the 1904-B Building (between the 107 basiv oubtlet and the

Columbia River) for the purpcie of detexrnining the exact tire of peak enission.

Figure 13 shows the results obtained from the analysies of sanples collected to:

deternine the exact time of maxinmun evolution., During the experiment, visual
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examination of these sanples was used as a basis to determine the time of maxinum

enission, As indicated in Figure 13 significant quantities of iron did not appear

. in the effluent water until approximately 10:00 e.m. after which time a very sig-

nificent ineremse in turbidity and iron was noted. The direct sampling progrem was
initieted at 10:00 a.m., at the location 0.5 miiea below the point of emission,.
Sampling times at the locations 2.0 and 6.0 miles below the point of emission were
based on studies of velocity measurements taken in this portion of the river, The
chemical emalysis of the evolution samples for iron and turbidity were pexrformed on

the following day. The results (Figure 14 ) indicated thet the sampling program on

the river was conducted during the period in wnich maximum evolution was occurring.

An andlysis of the results obtained from the measurements for agtivity demsity, -
iron, and turbidity indicated a highly significant relationship existed between
these variables at all locations sampled during the downstream survey except at the
6 mile point where activity and turbidity did not correlate. Figure 1k presents
the results obtained from these 3 measurements.

Results of the combined surface and depth study (conducted 6 miles below 10'0-1§)"_
are given in Figure 15 . Results of velocity measurements mede at this point are
also presented in FPigure 15 and 16 . The latter figure is an estimated ilsoactivity
and velocity pattern based on the individual readings.

Neaxly 200 mud semples were obtained from locatlions along the shore of the
Columbia River and its tributaries during the period April, May, and June, 1951, -~
Semples were collected from 15 control locations along the Columbia River, from 2
locetions on the Yakima River and from the mouth of the Snake River. Two samples
were collected eech time & location was monitored; one sample was collected at the
river's edge and the other sample was taken from below the surface of the water at
& location approximately 5 feet from the shore. These samples werXe analyzed for the
activity density from alpha and beta emitters according to standard procedures and
techniques which have been described in previous documents of this series(EW-2121k4,)

e over-2ll freguency of sempling wes winimized during the menth 2f Apwil and
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increased toward the latter part of the period when the flow rate of the Columbia

River was increasing. Table IIT summerizes the results obtained from the radio-

chemical snalyses for the activity density of gross beta emitters in these samples:

TABLE IIT | -
RADIOACTIVE CONTAMINATION IN COLUMBIA RIVER MUD SAMPIES
PRIL, MAY, JUNE

1951
Bete Emitters - Activity Density x 10-2
C gra.m

) last Meximunm

April May June Quarier Quarter  This

Iocation _ Average Average Average Average Atversge guarter

Wills Ranch, Shore 2.0 1.k 1.3 1.6 1.5 3.5
5‘ out 1.1 108 1.0 1.3_ 1.3 109 ,

Allard Pumping Sta., Shore 0.8 1.8 1.6° 1.b 1.5 3.1
5* out—— = 0.7 1.6 2.1 1.5 1.2 2,4
100-H Area, shore _ 1.5 1.1 1.7 1.5 2.3 2.3
5! out 1.2 1.2 1.9 1.5 1.5 2,1
Below 100-F Axrea, shore 3.4 1.1 4,7 3.3 2,8 10,6
5' out 21,2 1.5 b1 6.1 2.3 21.2
Richland Dock, shore 2.1 1.6 1.7 1.8 1.6 2.8
5! out 2,0 1.3 2.1 1.8 1.6 3.3
300 Aree, shore 343 1.8 1.8 2.0 3.6 3.5
. 5! out 2,3 1.6 2.5 2.2 2,3 u.lf
Pasco Bridge (Pasco side) 1.7 1.2 1.hk L.b 1.h 1.7
5! out 1.7 1.1 1.5 1.b 1.b 1.7
. Pasco Bridge (Kenn. side) 1.2 2.9 1.3 1.h 1.6 2.9
5¢ out . 2,6 1.6 1.4 1.7 1.7 2.6
Henford Ferry, showe 1.l 1.6 1.7 1.5 2,2 2.5
5! out 1k 1.5 1.9 L7 1.7 2.5
Highland Pumping Sta. shore 1.2 1.7 0.9 1.k 2.2 2.2
51 out 1.9 0.8 1.3 1.2 1.5 1.9
Byers Ianding "o - oo - 2.1 e
Sacajawea Park 5' out 2.9 1.3 1.6 1.7 1.2 2.9
Patterson, 5' out 1.1 1.5 1.8 1.5 1.1 2.9
McNexry Dam, 5! out 1.3 1.3 2.1 1.6 1.3 2.9
Shake River Mouth, 5' out 1.h 1.2 1.2 1.2 1.3 1.4

A review of the resulis summarized in Table ITI ihdicates that the activity
density from beta emitters in mud semples was on the same order of magnitude during

April, May, and June as noted during the previous period. The month to month

variation was negligible and with the possible exception of those samples collected

immedlately below the 100-F Areus, the maximum values summarized in Table TIT were
not significantly different than these averages for any given month. The samples

obtained below the 100-F Aren indicated that the activity density in this reglon
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was greater than that at any other location along the river; differences have been
noted immediately bhelow some of the 100 Areas in the past and were assoclated with
seepage from the effluent basins. No specific indication of a basin leak at the
100~F Area was noted during this perlocd, however.

Rediochemical analyses for the activity density from alpha emitters in mud
samples cobtained from the locations summarized in Table III showed the average acti-
vity demsity from this source to be less then k die/bin/gram at all locatioms.
Several samples from random locations indicated velues on the order of 10 to 15
dis/min/grams however, the analyses of resamples did not confirm the presence of

this activity in any of these isolated cases.

Six mud and silt samples were obtained from the base of Bonneville Dam and
analyzed for the activity density from alpha and beta emitiers. The activity den~
sity from beta emitters in these samples ranged from .l.2 to 2.3 x 10'5/Pc/gram; ] 4
these values were not significantly different then those found in mud samples col~
lected from the non-sontaminnted water of the Yakima and Snake Rivers. The activity _
density from alpha emitters in the Bonneville Dam mud samples was less than L
dis/min/grem in all semples. o -

Two samples of algae collected in the vicinity of Bonneville Dam indicnted the
activity density from beta emitters to be 1.4 and 2.8 = 10-5;pc/gram.

The row water supplies o. each of the Honford Works operating arens were
sampled on & weekly basis throughout the period. This water is pumped from the
Columbia River to the 100 Areas and transported to the remalining areas for consump=
tion after purification and chlorinotion. These samples represent the water prict”
to the purification and.chlorination, A summery of the results obtained from the

radlochemical analyses for the notivity density of beta emitters in this water is
presented in Tabdble IV.
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RADIOACTIVE CONTAMINATION IN RAW WATER - RIVER EXPORT LINE
APRIL, MAY, JUNE

1921 A :
EETA EMITTERS - ACTIVITY DENSITY x 108

ne/ce -
TLast Maximum

April May June gQuarter Quarter This
Location . Averoge Averoge Averocge Average Average Quarter
183 Building, 100-B Area 5 <5 25 5 <5 18
183 Building, 100-D Area 6 -5 .5 5 1k 8
183 Bullding, 100-DR Area 10 <5 <5 D 5 29
183 Building, 100-F Area L3 20 13 22 57 66
183 Building, 100-E Area 20 7 6 1. 22 26
283 Bullding, 200 East Area 26 .. .5 <5 1 8 97
283 Building, 200 West Area 9 25 13 6 9 29

A decrease in the mean activity density from beta emitters in raw water cccl¥iEqd
at the 100 Areas but was not particularly noticeeble at the 200 Areas. The decrease .
in activity was expected at the 200 Areas because of lower activity levels in the
river. The trends do not appear as pronounced at the 200 Areas because the activity
density fxom the shorter‘ half-lived isotopes, such as sodium, magnesium, and copperl’
is minimized ag a _resul'b of the added time it takes to transport the water from the;"
100 Areas to the 200 Areas.

Analysis for the activity density from alphe emitters in samples of raw wate
obtained from these locations indicated negligible activity from this source.

The sampling of the raw water at the 283 bulldings in the 200 Areas was supple-
mented with direct samples obtained from the retention basins. The activity dens
of ‘beta emitters in the water of the retentidn basins averaged 8.8 and 6'.'.7"':’“‘}.’0,"'8"

cfec in the 200 East and 200 West Areas, respectively., Maximum:measurements
on the order of 2.0 to 4.0 x 10°7 }m /cc; the latter values were obtained during the
month of April when the activity density fxom beta emitters_in the Columbia River

wes et a maximum for the 3 month peried. The activity density from alpha emittera

in the water semples cbtained from the retention basins averaged less than 6 dis/m:hi/:,

liter during each of the 3 months during the pericd.
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Weekly samples obtained from the inlet of the North Richland pond, the source

of drinking water at North Richland, were analyzed for the activity density from
. alpha and beta emitters. The aversge activity density from bete emitters was less

| than § x 10'8 ¢/cc; the activity density from alpha emitters averages less than 6

| dis/min/liter; however, two individual semples indicated values of T and 10 dis/min/
liter. The latter 2 values were questioneble as the source of this water supply is
the Yakima River, which from a2ll indications based on direct sempling, is a non-

corntaminated source.

SECTION V

(Please refer to Figures 11, 12, 13, 14, 15, and 16,)
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PAGE 62 HW-22313 4
]

EVOLUTION MEASUREMENTS
FERRO FLOGC EXPERIMENT
APRIL 11, 195] FIGURE—13
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ESTIMATED ISO ACTIVITY & VELOGITY PATTERN
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RADIOACTIVE CONTAMINATION IN RAIN

Qualitative estimations of the air-borne activity density from gross beta emit-
ters during periods of precipitation were obtained by analyzing rain samples col=~
lected from locations on and adjacent to the Hanford %orks. A mep identifying the
location at which rain collectors were maintained during this period mey be referred

to in a previous document of this series (BEW-2121k4.)

During this period, 99 rain samples were obtained from 27 different locations;
the volume of rain collected varied from 3 ml. to 500 ml. The activity density from -
gross beta emitters was determined by analyzing these samples according to standard |
procedures and technigues at the 222-U laboratory of the Control Unit of the Radio-
logical Sciences Department (EW 20136.) The number of samples collected frem a
given location varied from 2 to 9; the latter figure representing the number of _
rain samples cobtained from the Meteorology Tower near the 200 West Area whexe a
sample was collected frem each individual rainfall., Samples were collected from the
remaining locations cn a weekly basis.

The number of rein sawples analyzed during April, May, and June, 1951, (99)
was less than the number analyzed during the same period in 1520. due to infrequent
rainfall. Only 2.34 inches of rain fell at Hanford this year as compared to 3.66
inches measured during the same period in 1950. The measuréd rainfall during this
quarter of 1950 and 1951 represented abnormal precipitation for this time of the
year as compared to the over-all 35 year average of 1l.36 inches at Hanford. A sum-
mary of rainfall data for the period April, May, and Junc ag obtained from the
Synoptic Meteorology unit of the Control Unit of the Radiological Scicnces Department: .
is presented in Teble I.

A review of the rosults obtained from the measurement for the activity density
from gross beto emitters during this period indicates a general increase in this
activity at nearly all locations when compared with results obtained during the

previous quarter. This increase was by a factor of 3 to 5 in the region of higher
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TABLE I , )
PRECIPTTATION MEASURED AT BANFORD WORKS
' T APRIL, MAY, JONE

1951
Units - Inches _ A Quarterly
Year April May June Total
1948 . T0.95 1,71 1.h7 h.13
1949 0.02 0.16 0.01 0.19
1950. _ 0.47 0.27 2.92 3.66
1951 U0.53 - CLli3 - 1.38 2.3k

contamination near the 200 Areas. Comparoble inereascs werc noticed at many of the

verimeter and intermediate locations and in many cases troce quantities of activity

were detected at locations whieh had previously indicated valucs below the detection
linit of the analysis (1 x 10'6/pc/cc.) The average activity density in rainfoll
collected inside the separation areas was 2.9 X 10'5/pc/cc and 4.5 x 10'5/pc/cc in
the 200 East and 200 West Arcas, respectively. Moximum measurcments obtained 8000t
southeast of the 200 West Area stack were on the order of 1.6 x lo-h/pc/éc. The
latter value wos obtoined in the same rogion in which higher depositica woe noted
on vegetation (Section II.) The higher values obtained from samples collected in
the 200 West Arca were in general agrecment with previous date which has indicated
that the concentrotions are generally higher around the 200 West Area than they are
at the 200 East Area., The over-all increase in the mean activity density from beta
emitters in rainfall paralleled similar increases noted in the netivity density
from I-131 in the atmosphere and on vegetation (Sections II ond IIX.) during this
period. In all cases these increases were ottributed to o reduction in the over-all ij
efficlency of the silver reactor which is installed in the off gos line of the 200
Wast Area dissolver. |

| Twenty-five samples collected from locations in the environs of the 100 Areas,
Banford, and White  Bluffs indicated the average activity density to be 4 x 10'6
ne/cc. Maximm measurements in this region were obtained at the 100-H Area where a

sample indicated 2,0 x 10“5/Pc/cc. The actlvity density from beta emitters measured
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in 69 samples obtaiQFd from 7 locations in this region during the previous guarter
showed an over-all average of less than 1 x lO‘f/Pc/bc with only 2 samples indicat-
ing detectable activity. ‘

Similar increases were noted in samples which were collected from perimeter
locations and in the residential communities of Pasco, Benton City, and Richland.
The average activity density in 19 samples collected during this period wes I x 10”6
Pc/bc as compared ?o a previous average of less than 1 x :LO'_6 c/cc. Meximum values
‘;n resideatial regions were noted at Benton City vwhere a sample indiceted 4,7 x 102
pc/cc. The maximum in this location during the previous quarter was 2 x 10~6 VLR

Several samples were collected from various construction areas inside the
perimeter barricade. ' In general, the activity density in these samples were compar-
able to that found at nearby stations. The maximum activity density measured in a
sample colilected from a construction zone was Tl x 10‘5)pc/cc at the Redox Area,
the average activity density in L samples collected at tﬁis location was 2.6 x 1079
ue/cc.

A sumary of the results obtained from the measurements of the activity denaity
from gross beta emitters in rainfall during this period is presented in Table IT.

The program inaugurated during the previous quarter to determine the act?vity
denslty of alpha emitters in lerge volume rein samples was discontinued dAWring
April pending the improvement of analytical methods and techniques, Rfforts ore
being extended to develop other methods which will insure detection of emitters

from this source at extremely low levels on the order of 1 dis/min/liter.
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TABLE II

ACTIVITY DENSITY FROM GROSS BETA EMITIERS IN RAIN

JTocation

In 200 Bas* Area
200V T of gteck
2000 B of stack
TS50t 8B of stack .
3500 SE of stack __
Sumnary

In 200 West Axea
1000" ¥ of stack
TO00' & of stack
BOOO' 8% of stack
4900' SE of stack
Redox Area
Swmaxy

100 Area Environs -
100-B SE

100-D SW B
100-F SW
Fanford 614
Hanford 101
White Bluffs
100~-H S8E
Summary

Perimeter Locations
Richlarnd

Pasco H & R~

Benton City:
Riverland

North Richland North
Sunmary )

Intermediate Tocations
Route LS, Mile 6 _
300 Area 61k -

200 North 614

Gable Mountain

Batch Plant

622 Building

Summary

Number
gauples

{%U)$Wﬁ\BUJU)m Eng»-rsrUJ :qh)x':n:

'\511.0 AN RO

&J"I\O N P &

APRIL, MAY, JUNE

19951

Activity Density x 100 nc/ee

Meximum Average
o5 38
63 2k
78 44
1 10
95 - 27
56 B %0
62 ha

155 89
29 _ 23"
71 ~ 26

4 ) 2
7 3
1 1
5 - 3
16 = T
10 4
20 8

20 - T
1 _ 1
3 1
47 11
14 L

6 3
&7 N
37 - 13
.2 2
5 L

_1 - , 1
12 11
58 B 17
58 B
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SECTION VII

RADIOACTIVE CONTAMINATION IN DRINKING WATER SUPPLIES AND TEST WELLS

One thousand and twenty-two samples were obtained from drinking water supplies
on snd adjacent to .the Hanford Works during the period April, May, and June, 1951.
Nearly 800 of these samples were 500 ml. and the remainder were 11l.7 liters, The
smaller samples were analyzed for the activity density from alpha and beta emitters
and the larger volumes were used for the specific determination of uranium and for
plutonium. The procedures used for the determinations may be referred to in the
Stondard Procedures Manual of the Control Functions Analytical Group (EW-20136.)
Table I sumarizes the results obtained from the measurement of the activity )
density from alpha emitters at all locdtions where this average exceeded the sensi-
tivity limit of the enalysis (6 dis/min/liter) during the quarter.
TABIE I -
ACTIVITY DENSITY IN DRINKING WATER
AFRIL, MAY, JUNE

1951
500 ml., samples

He. Ether Extraction. No. . TFluorophotometer®
Samples dis/min/iiter Sumples ug U/liter

Location o . Moximm — Average MoXimum  Average
Richland Well ;%2 12 21 11 12 8 6
Richland Well #h 63 33 15 61 10 6
Richlend Well #12 13 17 8 13 9 6
Rickland Well #13 . 11 17 10 1l 7 4
Richland Well #1% 13 23 12 13 9 6
Richlond Well #15 7 7 b 7 11 10
Richlond Well #18 . 3 52 28 L L 4
Honford Well #1 1 i5 7 11 3 £ 2
Banford Well #4  — b 21 , 6 T 2 -
Columbie Field Well "C" 12 18 T 0
Benton City Store 13 43 19 11 19 9
Benton City Water Co. 13 2ol 28 12 16 8
Pistol Renge 13 17 6 9 5 i
251 Bldg. Senitary 13 18 6 12 3 2
Secajawea Park 13 17 12 7 S 9
Patterson 13 20 12 b 16 9

*¥Specific analysis of Benton City scmples for radium and plutonium showed an acti-

vity density ofge‘.dis/min/liter. The discreponcy observed in some of these results
is unexplained but is not due to plutonium or process uranium.
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The velucs obtained for well supplies in the Benton City and Richland areas

were not significantly different from similar measurements obtoined during the
early part of the year. In general, the wells in the Benton City region average
between 20 and 30'dis/min/liter, whereas those in the Richland region usunlly range
from 6 to 20 dis/min/ister. As in the past, trace quantitics of uranium were de-
tected in ecch of the Richland and Benton City supplies'that showed the activity
density from clpha emitters to exceced 6 dis/min/liter.

The sampling program inaugurcted during the previous quarter at Sacajawea Poark
and Pattersen ws Ttontinued on o weekly basis during this reriod. The results
obtained from the measurement for the activity density from alpha emitters show
this activity to average 12 dis/min/liter with moximum values of 20 dis/min/liter.
Thsse measurcments confirm the preliminary estimations which showed the average to
be on the order of 13 to 16 dis/min/liter (BW-21214.) The identily of the contam-
inant was found to be uranium; 11 samples from these supplies cnalyzed by the
fluorophotometer method showed an average of 9/pg U/1iter with o maximum of 16
ug U/liter.

In cddition to the locctions sumarized in Table I, many of the wells showed
detectable quantities of alpbka cmitters at some time during the threec month period.
In the majority of cases, the velues berely excéeded the dctection limit of the
cnalysis ond for the most part were not confirmed by resample and subsequent annly-
sis. A complete tobulation which includes the locations of all drinking water
supplies scmpled routinely with the results of the activity measurements for alpho
end beto emitters for the period April, May, and June, 1951 is presented in Tcbles
IT and III. Table IT includes the results from 500 ml. samples and Table ITI, the
results from the 12 liter somples. -

Radiochemical anclysis for bete emitters in drinking water supplies indicated
detectable guontities of this activity ot severcl locations which were locoted
adjocent to or had the Columbia River as theilr source of water supply. The moximum

activity density from betuc emitters was found in samples obtained at the Posco
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TABLE
SUMMARY OF AIPHA AND BWTA 1JMI""£"ER‘~. MEASURED 1N WA'I'F.P SU'E’PLI.FS
500 ml, samples .
AYRIL, MAY, JUNE
l 1951 _
Alpha Emitters Beta Emitters
Nunber  Activity Density  Activity Denmsiby % 108
Location _ Samples dis/mia/Iliter - ucfec -
' Moxious  Average - Maximugm / Average
Richland Well #2 12 21 11 — 2 <1 -
Richland Well # 63 33 15 T2 <l
Richland Well #5 : 13 11 5 - 2 <1
Richland Well #12 . 13 17 8 b 21
Richland Well #13 11 17 10 2 <
Richlend Well #1k  _ 13 23 12 R | <1
Richland Well #15 o I 17 1h 4 1
Richland Well #18  _ , 3 52 - 28 - <1
Tract House J-685 = 12 11 -5 - 7 <1
Foster's Ranch 13 7 2 3 <1
Headgate Well - 13 7 ~2 3 <1
Furford Well #1 . 1 15 7 5 1
Hanford Well #4 S & ) 21 6 2 <31
Hanford Well #7 Sanitary 13 . 8 2 = 2 <l
North Richland Well "a" 12 . 10 '3 <1 <l
North Richland Well "B" 13 8 4 h < 1
North Richland Well nen 13 ' 10 ok . 2 21
North Richland Well "D" S22 13 L 5 1
. North Richland Well "E" 5 11 R - 2l <1
North Richland Durand Well #5 13 9 5 . h 1
Columbia Field Well "A" 11 10 <2 16 2
Columbia Field Well "B" 13 13 Y . 3 1
Columbia Field Well "C" 12 18 7 = 2 <1
1100 Area Well #8  — 111 - 10 _ .3 —. 1 <1
Benton City Store ) 13 43 19 = 1 21
Benton City Water Co. Well 13 %l 28 N 1 =1
Cobbts Corner 13 ) 9 Y : <1 el
Enterprise Well = 13 7 z2 = 2 <1
Kennewick Standeard Sfatica 13 10 -3 10 5
Riverland 13 6 <2 - 1 <
Midway 13 7 3 1 <1
Lower Knob i3 18 3 - 5 2
¥ills Ranch 13 8 2 3 <
P-11 Well - 13 8 4 1 <)
Pistol Range 13 17 6 L <1
White Bluffs Ice House 13 14 5 N L 2
Pasco Filter Plant
Sanitary Vater 13 - - = 36 13
First backwash water 13 -- -- - 50 16
First backwash, - -
ceal filtrate 1 L= - _ 9 9
. 300 Area Sanitary 25 9 3 ) b <1
200 Bast Sanitary 12 5 2 - 6 2
200 West Sanitary 13 .6 2 20 3
. 100-B Sanitary : 13 7 2 _ <1 1
10C-D Sanitary 13 5 2 L 2
100-LR Sanitary 13 2} 3 5 1
100-F Sanitary 13 9 {2 - 20 8
100-H Sanitary L <2 : 6 3
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TABIE II  (con't o

SUMMARY OF ALPHA AND BuTA EMITTERS MEASURED IN WATER SUPPLIES
500 ml, samples

APRIL, MAY, JUNE

.- i’

1951 ) _
Alphe Emdttexs Beta Emitters
Activiiy Density -~ Activity Density x 108
Number dis/min/liter - . pefee P
Location = Samples Maximum Average — Meximud Average
White Bluffe - o . -

Telephone Exchange 0 . . _6 3 9 3
Tcdox Administration Building 13 . 1 2 -9 2
251 Building Sanitary’ 13 ¢ a8 6 2 <1
3ucajawea Park - i3 17 12 -zl o
McNary Dam : 13 L <2 7 L
Patterson 13 . 20 12 : 1 <1
Plymouth 12 6 3 -1 21
Prosser 13 9 <z = 2 <1

The sbove sanmary does not include the values oblained when laboratory contami-
nation was suspected _ —

Filter Plant vhere the waters leaving the plant for consumption showed an average
of 1.3 x 1077 rc/cc with maximum mecsurements of 3.6 x IO"Y‘yc/cc. These vealues
were comparable to those Tound during the previous 3 month period vhen the average
was 1.5 x 10-7 1{.1c/cc'including a maxium neasurement of 2.4 x:_lf)"? )Ac/cc. Trace
activity was aiso detected in Kemnawick drinking water where the average activity
densi*y was S5 x lo'gipcfcc +1+th maximum measurements on the orxder of 1.0 » qu
/pc/cc. The only othér drinking waﬁcr supply whish showed avegage values to exceed
5 x 10"8 pc/cc were located an Hanford Works and were assqcid}eﬁ with the raw’wate:‘
obtained/from the Columbia River. Individunl samples collected at the 100-F ond
200 West Areas showed activity density from beto emitiers to be 2.0 x 10'7)Pc/Cc;
maximum measuremcnts obtained from other locetions which were dependent on the raw
water river export line for the soarce of their drinking water ronged from 9 to
9 x 10"8 c¢/cc. The only area drinking woter supply which showed a positive average
throughout the quarterly period wes 100-F Area vhere the activity density from gross
beta emitters averaged 5 x 10“8 c/cc. The megnitude of beta activity and the

lacations ot which it was detected werc nearly identical to the findings during

previous periods. —
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JABLE ITX = :
SUMMARY OF ALPHA EMITTERS MRASURED IN DRINKING WATER
12 liter samples ]
Activity Density - Units - dis/min/liter
APRIL, MAY, JUNE

1953 =

Location - : Number

Semples Moximum ; ‘Average
Richland Well #2 * —}5)—-— 73 : e
Richland Well /4

kichland Well #5 -
Richlend Well §12
Richland Well #13
Richland Well sfal —
Richland Well #15 —
Richland Well #18
Toster Ranch

Hanford Well #L

Hanford Well #h4

Hanford Well 7

North Richlend Well "A"
North Richland Durand Well #%
Columbia Field Well "aA"
Columbia Field Well "B".
Columbie Fileld Well "C"
1100 Arca Vell #8

Bunton City Store ...

Benton City Water Co. Well
Cobb's Corner

Enterprise Well -
Kennewick Standerd Station
Wills Ranch

P-11 Well

Pistol Range B

White Bluffs it

251 Building Sanitary
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Weekly stmple§ were collected from the various filtering basins and settling

basins at the Pasco Filtering Plant, Samples of backwash moterial collected during

the first bachwashing of the sand filter were filtered prior to analyses., The
activity C{ensity from beta enitters averaged 1.6 x 10"6 )Ac/cc in the li(;uid portion
of these samples angd 1.3 x 1073 }zc/gre.m in the solid portion. Makimun measurements
wvere 5,0 x 10°7 }JC/CC and 2.2 x/10‘3}1c/gram in the liguid and solid portions,
respectively. Direct sampling of the sand on the surface of the . ad filter showed
the activity density from gross heta emitters to aversge 9 x 10-3 wc/grom with

w 10" e d
= O }.Lu/ BHivdl e

)

maxirmm valaa

Ouve semple obtuined Trom the hackwash
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material of the newly constructed coel filter showed the activity density from beta

enitters to be 9 x 10-8 jie/ee in the liquid portion. Semples from the coal filter
will be obtoined on a répetitive basls in the future and specific measurements
similar to those for the sand filter will be performed.

Approximately 200 scmples were obtained from test wells locoted en and adjacenﬁ'€,
to the project during the period. The bulk of these samples were 500 ml.; however,
12 liter samples were analyzed when the activity density from alpha emitters
approached the sensitivity limit of the anclysis for the smaller volume (6 dis/min/,
liter.) Specific determinations for the alpha emitters of uronium ond/ox plutonium
were performed on all test well somples in which the ether extraction indicated
the activity density to exceed 6 dis/min/liter. Table IV summarizes the results

from all locations showing o positive activity density from alpha enitters during

the period. -
TABLE IV

ACTIVITY DENSITY IN TEST WELLS
ATRIL, MAY, JUNE _
1951 z

Alpho . _ Uroniun

Actlvity Densgilty Activity Densit

' No. dis/hin/liter - No.
Location _ Sanples Maxirun Avercge Sanples
300 Areo Well 1 - 10 420 160 . 10 _
300 Axco Well 32 — 2l 480 150 g2
300 Axea Well #3 20 210 130 22 -
300 Arca Well #4 10 300 170 12 -
300 Arco North Well 1l 1100 610 9 _
BY Well _ 13 T o1k 7T 10 .
Spring ;13 - 1 10 0 .. .0 .
200 North Arec Well#5' 10 23 9 3 7

The activity density from clpha enitters in the four wells in the 300 Areo
increoased during this period. This increcasce was expected as a veview of the dota
collected during previocus years indicotes thot the activity density fron alpha
enitters in these wells increases during periods in which the flow rate of the

Colubic River increases., (Refer to Szction V, Figurc 11 .) The mognitude of
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vidual nmeasurenents being 3 tines greater than those obtained during Jonuary,
February, and March. The contaminant in these wells was fdentiffied as uranium; the
activity density from uranium showed increases couparable to those noted in the .
total alpha cctivity as determined by the ether éxtraction method.

A continuotion of the sampling Program inaugurated during the previous quartg:
in the 300 North Aren well showed thot the activity densité_from alpho emitters -
incrensed about two fold during this period. Although considerable voriation wﬁl”~&
noted between successive samples from this location, the contaminant was identifi
as uraniunm in all samples analyzed. This well continues to be the most contamina
well in the sampliqg progrom an! from all indicotions the contaninant appenrs to B
steadily increasing. The activity density from the olpha euitter of uranium was
1.9 x 10 B/Pg U/liter during the present pericd os compuxed with an average of
6.3 x 10 Q/pg U/liter during Jonuary, February, and March. The moximum mensurend

of 4.3 x 10 3/ug U/liter wos 3 tinmes greater thon the meximm mecsurenent during
the previous peziod,

not normelly represcent estoblished drinking woter supplies. These locations
usually represénted construction zoncs, militory encompments, or irrigation. diteho:;
'The cctivity densgity from alpho and beta cnitters in these ‘sources wns-ﬁéiéﬁhiﬁéi
detectimn: Linit of the respective ana;ysgazin;gabhxggmplergﬁa&yzﬁda‘AS§ﬁﬁfﬁl”s”
;sarples anolyzed specificallyffoi-Iilgltiﬁﬁicd%ed’neéiigfiig'#;%i%i;&xffgéhifé

source. ’

SECTION VIJ .
s
,/,/a.:wazaw/m.
H. Je« Paas

Reglonal Survey-RADIOLOGICAL SCIENCES ©
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HW-7002 - R, C. Thorburn. Detection of Plutonium in Desert
Flora.,

HW-17381 - Lt. W. E. Harlen. Dissolving of Twenty Day Metal
at Hanford,

HW-19454 - H. J. Pass and W. Singlevich. Rediocactive Contamination
in the Environs of the Hanford Works for the Period
April, May, and June, 1950.

HW-20136~ - Z. E. Carey, J. W. Healy, and R. C. Thorburn. H. I.
Control Iaboratory Routine Chemical Procedures.

HW-20502 _ - G. R. Hilst. The Determination of Probable Trajectories
for Airborne Wastes Emitted in the Hanford Area.

y HW-20810 "~ W. Singlevich. Radioactive Particles in the Atmosphere
for the Period January through March, 1951.

HW-2121k -~ H, J, Paas and W. Singlevich. Redioactive Conetmination
in the Environs of the Hanford Works for the Perind
January, February and March, 19%1. )

BW-21566 - H. J. Pass. Radlomctive Contamination in the Environs

of the Hanford Works for the Period October, November
and December, 1950. i

BW-21891 - H. J. Paas and J. K. Soldet. Summary of Measurements
for the Activity Density from I-131 for the Period
September, 1950 through June, 1951.

HW-22072 - R. C. Thorburn., A Report of Particle Contemination
for the Ferlod February 20, 1951 to August 15, 1951.

DECLASSIFIED




